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Abstract 

Background: Although cardiac rehabilitation (CR) is effective, women report programs do not 

meet their needs. The objectives of the study were to describe: (1) adherence to allocation, (2) 

CR satisfaction, (3) CR preferences, and (4) barriers.  

Methods: A randomized controlled trial (RCT) of females allocated to: (a)mixed-sex, 

(b)women-only, or (c)home-based CR. Participants were randomized and asked to complete a 

baseline and follow-up survey.  

Results: Overall, 265 patients consented (13.1%). Forty-five (26.6%) RCT participants did not 

receive the allocated model. Satisfaction, rated one to five, was high across all models 

(mean=4.24±1.16; p=0.83); women-only participants felt more comfortable in their workout 

attire (p=0.001), and perceived the environment as less competitive (p=0.02). Patients most-

frequently preferred women-only CR (49.7%), and CRPF-R scores differed based on preferred 

model (p=0.02).  Barriers differed significantly by model attended (p=0.03) 

Conclusion: Females were satisfied, but preferred women-only programs. Females attending 

women-only CR were more comfortable in their environment.  
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Chapter One: Introduction 

 Cardiovascular disease (CVD) is the leading cause of mortality worldwide.  It was 

estimated that 17.3 million people died due to CVD in 2008, representing 30% of all global 

deaths1.  More than half a million North American women die each year due to CVD—

translating to approximately one death per minute2. These reported mortality rates are mainly 

attributed to modifiable risk factors such as hypertension, dyslipidemia, obesity, smoking, 

unhealthy diet, and a sedentary lifestyle3.  In 2005, the costs of CVD were estimated to be 

approximately $20.9 billion; by 2020, cost estimates are expected to rise to $28.3 billion4.  Death 

rates among men with CVD have declined progressively over the past 25 years; unfortunately, 

women have not reaped the same benefits and CVD-related deaths among women have fallen at 

slower rates5. 

Cardiac Rehabilitation (CR) is a multidisciplinary outpatient program focused on 

improving and maintaining cardiovascular health through, exercise, education, and counselling6.  

The literature has shown that CR can reduce overall and cardiovascular related mortality by 13% 

and 26% respectively7.   In addition, CR has been shown to be as effective as statins, beta-

blockers and aspirin in reducing morbidity and mortality in patients with heart disease8,9.  The 

Canadian Association of Cardiac Rehabilitation (CACR) recognizes the importance of exercise 

training as one of the core elements of CR6.  Exercise training has been shown to have significant 

positive effects on exercise capacity, plasma lipids, and overall quality of life10.    

Despite these benefits, CR is grossly underutilized.  In Canada and the United States, 

approximately 25–31%11,12 of eligible patients participate in CR; the participation of women is 

estimated to be even lower13.   Given that patient preference is an important factor influencing 
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CR attendance, innovative models of CR care (e.g., women-only CR) have been developed to 

better suit the needs of women. The objectives of this thesis are to describe women’s satisfaction 

with, preferences for, and barriers to participation in, the following three program models: 

traditional co-ed CR, women`s-only CR, and home-based CR.  
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Chapter Two: Literature Review 

CVD is defined as a group of conditions that involve the function and structure of the 

heart and blood vessels1.  Coronary artery disease (CAD) is one of the most common types of 

CVD; it is characterized by insufficient circulation of blood to the heart muscle14.  The most 

common cause of CAD is a build-up of fatty deposits on the inner walls of the coronary arteries, 

resulting in a blockage1.  Fatty deposits or blockages prevent adequate oxygenated blood 

delivery to the heart, which can cause chest pain. A myocardial infarction (MI), commonly 

known as a heart attack can occur due to a complete blockage of a coronary artery.  This can 

result in permanent damage or death to part of the heart tissue if not treated immediately14.  

Burden of Cardiovascular Disease in Women  

CVD is the leading cause of morbidity and mortality in women, accounting for 

approximately nine million fatalities each year worldwide15,16.  In 2008, CVD accounted for 

nearly 30% of all deaths in Canadian women17.  Moreover, women are 16% more likely to die 

after suffering a heart attack than men18.  As medical treatments continue to progress, mortality 

rates among men continue to decline in the developed world; mortality rates among women 

however, remain stable19.  

The absence of improvement among women living with heart disease may be attributed 

to multiple factors.  First, there are a number of CVD risk factors that affect women to a greater 

degree.  It has been reported that women are less active than men, and barriers to physical 

activity (e.g., family obligations) are often greater in women compared to men19.  Moreover, low 

socioeconomic status (SES) puts people at greater risk of developing CVD, and women are 

generally of much lower SES than men.   In fact, women with low SES experience twice the risk 

of CVD mortality compared to men (61% vs. 29%)19.  Finally, the prevalence of psychosocial 
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risk factors, such as depression, is greater in women.  Starting from puberty, this trend continues 

throughout adulthood.  The literature reported that depression is twice as prevalent in women 

than in men19–21. In addition, there is a two times greater risk of mortality when CVD is 

accompanied by depression and anxiety, compared to those with CVD alone22. 

Furthermore, it is evident that there are sex differences in disease presentation such as 

atypical symptoms19,23,24.  Women tend to present to the hospital later after symptom onset, wait 

longer for treatment, and be less likely admitted to intensive care settings19.  Even among those 

who receive treatment, women are less likely than men to undergo aggressive treatment such as 

revascularization19,23.   

Finally, research has shown that women may also have a poorer prognosis after 

experiencing a cardiac event compared to men:  women experience longer hospital stays, greater 

degree of activity restriction, and greater disability19.  In addition, researchers found that one 

year mortality rates of women with MI are significantly higher than the mortality rates among 

men (44% vs. 27%)23. 

Cardiac Rehabilitation  

 The CACR has defined CR as the enhancement and maintenance of cardiovascular health 

through individualized programs designed to optimize physical, psychological, social, 

vocational, and emotional status6.  The British Association for Cardiovascular Prevention and 

Rehabilitation states that CR consists of seven core components: long-term management, 

lifestyle risk factor management, psychological health, cardio-protective therapies, health 

behaviour and change education, medical risk factor managements, as well as audit and 

evaluation25.   CR programs are designed to aid patient recovery following a cardiac event or 

procedure, and prevent subsequent events26.    
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A meta-analysis of 34 randomized controlled trials (RCT) reported significant benefits of 

exercise-based CR.  Compared to usual care, patients participating in exercise-based CR had a 

47% lower risk of re-infarction and a significant reduction in overall and cardiac-related 

mortality (36% and 26% respectively)27.  Participation in CR has also been shown to improve 

exercise capacity, reduce cardiac risk factors, and have multiple psychological benefits28,29.   For 

example, Lavie et al. (2006) showed a significant reduction of body mass index (BMI), percent 

body fat, resting heart rate, and resting systolic blood pressure in individuals who participated in 

CR.  Research also showed significant improvements in both depression and anxiety.  One study 

reported a 58.5% and 46.0% reduction in depression and anxiety scores in patients who 

participated in CR, respectively30.  Moreover, CR has been reported to increase quality of life by 

15.8% 30.  Finally, CR programs are effective in cutting healthcare costs (Ades, Huang, 1992; 

Dendale, Hansen, Berger, & Lamotte, 2008) and reducing hospital readmission7,32,33. 

Studies reporting the effectiveness of CR have generally revealed no major differences 

between men and women in terms of changes in risk factors, functional capacity and quality of 

life28,34–37— although sex differences for quality of life have been reported in some studies38. 

However, sex-specific data are lacking with regard to mortality and morbidity in particular39.   

Two RCTs reported no sex differences in morbidity or mortality; women in these two studies 

represented a minority of the total sample: 15% 40 and 20%41.  It has also suggested that 

reduction in cardiovascular-related death among women has not yet been established due to the 

limited number and size of existing studies of women42.  However, the literature has showed that 

women derive benefits from CR39,43.  In fact, women often present with lower physical fitness 

and as such have greater potential benefit from CR36. The limited number of studies of women’s 

outcomes post-CR has also been positive43–46, however the literature suffered from small sample 
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sizes, a lack of randomization and lack of control groups.  In light of the research as discussed 

above, guidelines on the management of CVD in women recommend they are referred to CR 

(Class I; Level of Evidence A)47. 

Women in Cardiac Rehabilitation  

Unfortunately, there is gross under-representation of women in CR.  In the United States 

and Canada,48 approximately 15-30% of eligible patients participate in CR, while the rate of 

participation for women has been reported at 11-20%49.  Despite clinical practice guidelines 50,51, 

the percentage of women in CR is 20% lower than what would be expected based on the 

coronary morbidity data11,52.  A recent meta-analysis showed that rates of CR enrollment among 

women (38.5%) are significantly lower compared to men (45%); women were 36% less likely to 

enroll in a CR program53.   

Barriers to Women’s Participation  

! The reasons women are missing from CR programs are multifactorial and are evident on 

a number of levels.  Existing literature reported that physician referral patterns, program 

structure and patient-centred factors influence the degree of CR participation among women54,55.  

Women share a number of barriers with men, in addition to the barriers that are unique to their 

gender56.  Although research is still required to overcome female-specific barriers, there are a 

number of factors reported in the literature across all three levels mentioned above. 

 
 Physician Referral Patterns. Women are indeed less likely to be referred to CR54,56, and 

the strength of physicians recommendation and/or support was more apparent among men 

compared to women11,57–59. The importance of physician recommendation was reported in a 

number of studies to be the most significant predictor of enrollment/participation11,12,60–63.  
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Therefore, physician bias may be one of the underlying factors accounting for the low rates of 

CR utilization among women61. 

Program Structure.""Barriers within CR programs have been reported in a number of 

studies54,56.    Factors that have been shown to affect the participation of women include travel 

issues11,54,58,63–65, cost58,63, inconvenient program time62, and perception that CR programs are 

male-oriented 66,67.  It has been reported that the preferences of women are not met during 

exercise sessions67.  A number of studies have also demonstrated that there is a general lack of 

awareness among women regarding the importance and/or health benefits of CR programs54,65. 

Patient-centred Factors. Studies investigating the barriers to CR participation have 

revealed older age, low self-efficacy, poor spousal support and/or unmarried status, low SES, 

family responsibilities, and concomitant illness as barriers specific to women58,61,67,69,70.  Missik69 

also reported that women who participated in CR had a significantly higher level of education 

than those who did not participate.  Two additional studies showed that women experience more 

stress due to caregiving roles, lower exercise tolerance and more pain during exercise compared 

to men and therefore are less likely to enrol in CR37,70.   

Women’s Preferences in CR  

  The low rates of CR participation among women have led to the awareness that CR 

programs may not be equally appealing to both sexes71.  CR programs were originally developed 

in the 1970s to address the needs of middle-aged men in order to facilitate their return to work 

post-MI71,72.  

 Women typically have a different experience from men at the time of a cardiac event 

and/or procedure.  For example, women are approximately ten years older, more likely to be 

widowed and living alone, and of lower socioeconomic status than men73. They often have 
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greater household and caregiving responsibilities49,74, report suboptimal social supports and more 

psychosocial distress49,63,75.  In addition, women are more likely to suffer from comorbid 

conditions (e.g. arthritis, osteoporosis, urinary incontinence)62, and lower functional capacity34,39.  

These differences suggest that women may have dissimilar needs and preferences for CR 

programs. Indeed, upon examination of CR preferences, it was reveal that women’s needs were 

not always met by traditional CR56,71.   

While the traditional model of CR is a mixed-gender program, women are often a 

minority.  Women report perceiving these programs as male-oriented and failing to meet their 

care preferences67,76.  A female hospital-based CR program reported the likes and dislikes of 

women for the traditional program model.  Women ‘liked’ being monitored during exercise, 

receiving nutrition information, and being part of a group.  They ‘disliked’ the lack of exercise 

alternatives, emotional support from staff, and socialization opportunities, being weighed, being 

in a crowded physical space; women perceived the program as a “men’s club”(p.126)67.  Women 

may find a CR program more appealing if there is a psychological component77,variety of 

exercise options, and greater presence of female participants within CR programs67.  

In a study conducted by Moore70, patients were queried regarding their experience with 

program elements.  Both men and women rated discussions of progress and encouragement from 

staff as most important.  Women, however, were more likely to rate the importance of not tiring 

while exercising. This is significant since women were also more likely to report pain during 

exercise, possibly due to lower exercise self-efficacy and tolerance to physical activity compared 

to men63.  Features for which women claimed were not well-met included the following:  ability 

to choose their own exercises, additional preferences of discussing progress, not tiring, flexible 

hours, and goal setting.  Women’s preference for pain or fatigue reduction during exercise was 
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significantly less ‘well met’ compared to men. Overall, women may be less likely to participate 

as they do not perceive the programs as meeting their specific needs78. The evidence in the 

literature suggests that women may benefit from alternative CR approaches39,71, although much 

research is required to confirm this contention.  

Alternate models of CR  

In response to low utilization rates and patient preferences, home-based and women’s 

only CR models have been developed.   

Home-Based CR 

To date, there is no universally recognized definition of what constitutes a home-based 

program79. A meta-analysis conducted by Jolly79, reported varying program structures that 

ranged from exercise-based interventions with telemetrically-monitored sessions by a nurse to 

supportive telephone interventions. Home-based CR programs have been implemented to 

overcome distance and transportation barriers, as well as time constraints— barriers commonly 

reported by women38,67.  

Research has shown that home-based programs share similar benefits to hospital-based 

CR programs; improvements in morbidity rates, exercise capacity, cardiac risk reduction and 

health behaviour changes are comparable across the two program models80,81.  In a meta-

analysis79, home-based CR outcomes were compared to hospital-based CR.  Results revealed no 

significant differences in exercise capacity, systolic blood pressure and total cholesterol.  

Evidence also suggests that home-based CR can be more cost-effective than hospital-based 

CR82–84, and that there are no differences in patient healthcare costs following hospital or home-

based CR participation85.  Such programs are considered safe only for low to moderate risk 

patients79.  
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Evidence suggests that hospital-based mixed-sex CR programs may not meet 

women’s needs; however, are alternative program models, such as home-based CR, 

preferred?  A few studies reported higher patient preference for home-based CR80,86,  in 

addition to higher rates of program completion compared to those who attended hospital-based 

CR80,81.   Program adherence, however, was not analyzed by sex.  

Women’s only CR 

There is a dire need to adapt CR services to suit the need of women.  Women-only 

programs do not merely exclude men, but target social and psychological needs that are specific 

to women87,88.  Beswick et al.88 reported five publications which advocate women-specific 

interventions to increase CR uptake38,67,77,89,90, however few have been tested empirically in a 

controlled study.  There are only three women-only CR programs in Canada to date that attempt 

to overcome these barriers specific to women.  Canada’s first women-only program was 

developed in 1996 to address women’s needs and preferences67,91,92. These sessions are offered 

in a gender-sensitive manner, with female-focused content and delivery93. Individual interviews 

and focus groups of 100 female patients were used to develop the program. A retrospective 

review of 315 participants revealed 85% program adherence94.  A second CR program in 

Hamilton, Ontario which recently instituted women-only exercise and education sessions 

revealed significant increases in self-efficacy and emotional well-being, with 75.71% program 

adherence95. Finally, the University Health Network has developed a women-only CR program. 

It is being evaluated through the current proposed study. 

Although a review questioned whether traditional CR programs are equally suited to men 

and women,71  only a few gender-specific behaviour change programs have been developed and 

evaluated to date96–98.  A women-only lower-intensity exercise CR program established in 
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Glasgow, Scotland revealed a 74% uptake by women post-MI (vs. 6% prior to program)99.  The 

increase in uptake may be explained by the low-intensity exercise program which does not cause 

pain or fatigue experienced by women due to low exercise tolerance and/or co-morbidities.   

Most recently, Beckie et al.100 undertook an RCT of gender-tailored compared to tradition CR 

programs. Results favoured the gender-tailored model in terms of adherence100–102, general 

health101, mental health100,101, social function101, vitality101  and quality of life100,101.   This is the 

only RCT on women’s only CR. 

Rationale  

There is an assumption that women-only CR programs will resolve many of the barriers 

encountered by women; however there have not been direct investigations to confirm or reject 

this hypothesis71. It is unclear if these types of programs should be offered more broadly until 

this is tested. We are undertaking a randomized controlled trial of three models of CR. One of 

the pre-specified secondary hypotheses was to compare women’s satisfaction and preference 

with the three models.   It will also be determined whether the participation in each of the three 

models is related to differences in the barriers which women may encounter. 

There are four objectives for this thesis: 1) to report women’s satisfaction with CR 

overall, and by model they attended; 2) to describe women’s preference for CR model overall, 

and by model attended; 3) to describe the rate of post-randomization model switching, and 

women’s reasons for switching; and 4) to describe CR barriers by model attended and specific 

CR preferences by CR model preferred.  

No Canadian studies have yet evaluated the preference to, or effect of, a women-only 

program in a controlled study. Only one randomized study to date has evaluated the effect of a 

women-only program100.  While results were positive, this study was conducted in the United 
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States where the CR reimbursement system and model of care delivery is quite different.  For 

example, CR is not covered by the American government103 and therefore only the affluent can 

participate.  This is a problem since the results of such studies only applies to those belonging to 

a certain level of SES and not the general population. Another limitation of this trial was that 

there were many differences in the women-only program when compared to the traditional 

program in addition to the sex composition. For example, motivational interviewing was applied 

in the women-only arm but not in the traditional arm. Moreover, a home-based arm was not 

incorporated into the trial as it is herein.  
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Chapter Three: Hypotheses  

It is hypothesized that 1) women will be significantly more satisfied with the women-

only and home-based CR program models compared to the traditional CR program model; 2) 

women will more likely prefer the women-only and home-based CR program models compared 

to the traditional CR program model; 3) participants will rate the “gender-tailored” nature of the 

women-only program significantly higher than the other two models and 4) participants will 

report significantly greater barriers to the traditional model when compared to the other two 

models.   
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Chapter Four: Candidate’s Role  

The candidate was responsible for patient recruitment at 3 sites (Toronto General 

Hospital, Toronto Western Hospital and Mount Sinai Hospital) for 6-12 months. This involved 

determining patient eligibility and obtaining informed consent forms (ICF); securing completed 

baseline assessments; communication of patient referrals and CR program dates following 

randomization; and clinical data extraction for the case report form.  The candidate also 

performed the statistical analyses for the objectives herein. 
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Chapter Five: Manuscript 

 Cardiovascular disease (CVD) is the leading cause of mortality worldwide1.  It accounts 

for 54% of deaths among women in Europe104. While mortality rates among men with CVD have 

declined progressively over the past 25 years in high-income countries, unfortunately deaths 

among women have been declining at much slower rates5.  

Cardiac Rehabilitation (CR) is a multidisciplinary outpatient program focused on 

improving cardiovascular health through exercise, education, and counselling6,105.  CR reduces 

overall and cardiovascular-related mortality by 13% and 26% respectively, when compared to 

usual care7.  Despite these benefits, and women-specific clinical practice guideline 

recommendations for CR referral as a Class 1, Level A indication47, a recent meta-analysis 

showed that rates of CR enrollment among women (38.5%) remain significantly lower than men 

(45%; OR=0.55, CI=0.43-0.72)53.   

! The reasons women are under-represented in CR programs are multifactorial.  Existing 

literature demonstrates that physician referral patterns, program structure, and patient preferences 

influence the degree of CR participation among women54,55. While women report some common 

CR preferences with men, in addition they report preferences that are unique to their gender56. 

Women-only CR programs have been developed106, and evidence from a randomized trial found 

that these programs are associated with greater adherence and improved physiological and 

psychosocial outcomes100–102.   

Overall however, there is a dearth of investigations to ascertain whether women-only 

programming can better meet women’s needs, and thus warrant widespread implementation71. 
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The objectives of this study were to describe women’s: (1) enrollment in CR; (2) satisfaction; 

and (3) preference for CR, by program model.  

Methods 

Design and Procedure 

This was a single-blind, pragmatic107,108, allocation-concealed randomized controlled trial (RCT) 

of female outpatients randomized to one of three parallel arms: (1) supervised mixed-sex; (2) 

supervised women-only; or (3) home-based CR. The RCT was registered with clinicaltrials.gov 

(NCT01019135). Research ethics approval was obtained from all participating institutions. This 

manuscript presents analysis of pre-specified tertiary objectives for the trial.  

Patients were recruited from six inpatient and outpatient cardiac settings in the Greater 

Toronto Area of Ontario, Canada between September 2009 and July 2013. Female patients were 

identified through ward/program censuses, or upon CR referral receipt respectively, and 

approached first by someone in the circle of care. Interested participants were explained the 

study in full by a site-specific study coordinator or graduate student, at which point some 

screening for trial eligibility was undertaken. If the patient was recruited from an inpatient unit, 

physician clearance for CR participation was solicited, and patients were only enrolled if a 

positive response was received.   

Consenting patients were asked to complete a baseline self-report survey including 

sociodemographic characteristics, and to undergo their CR intake assessment.  Recruited 

outpatients attended the program at the site where they were recruited, and outpatients were 

referred to the CR facility involved in the study that was closest to their home or work. Clinical 

information was also extracted from patient charts to ascertain eligibility.  Eligible patients were 
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then randomized to one of three CR models. The randomization sequence was computer-

generated, in block sizes of 6 through randomize.net, with an equal treatment allocation ratio. 

There were 3 CR programs involved in the trial, which all offered services consistent 

with Canadian CR guidelines6. The programs lasted four to six months.  Participants attending 

on-site CR programs exercised in the facility 1-2 times per week.  Home-based participants 

exercised at home and were phoned at varying intervals, depending on CR site. CR personnel at 

all sites included a physician, dietitian, exercise physiologists, and a nurse.  

Six months following the date of the CR referral, participants were mailed a self-report 

survey. The survey included assessment of satisfaction and preferences.  Non-responders were 

sent a replacement survey and were phoned to optimize retention rate.  

As a manipulation check, a masked research assistant checked CR charts to confirm the 

program model attended. Patients who did not attend their allocated program model were 

contacted to complete a short phone survey, which captured reasons for switching CR models.   

Participants  

Female patients with documented coronary artery disease, and/or acute coronary syndrome, 

and/or undergoing revascularization (e.g., coronary artery bypass graft surgery or percutaneous 

coronary intervention), and/or valve surgery, who were eligible for CR were approached. The 

inclusion criteria were: residency in the city where the CR programs were offered, proficiency in 

the English language, and eligibility for home-based CR (i.e., low to moderate-risk as 

demonstrated by: [1] lack of complex ventricular dysrhythmia, [2] New York Heart 

Association109 Class 1 or 2, and left ventricular ejection fraction >40%, or [3] Canadian 

Cardiovascular Society110 Class 1 or 2). Exclusion criteria were: musculoskeletal, 
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neuromuscular, visual, cognitive or serious mental illness, or any serious or terminal illness not 

otherwise specified which would preclude CR eligibility based on CR guidelines6 physician 

deemed patient not suitable for CR at time of intake exercise stress test; patient planned to leave 

the area in the next 6 months; patient was discharged to a long-term care facility; previous 

participation in CR; participation in another clinical trial with behavioural interventions; and 

referral to a non-study CR program by a healthcare provider before study randomization 

completed. 

Measures  

Clinical data extracted from charts included diagnosis, comorbid conditions, prescribed 

cardiac medications, risk factors, as well as indicators of disease severity. Patient 

sociodemographic characteristics such as income, education, age, number of children, and 

caregiving responsibilities was assessed through forced-choice items in the baseline survey.  

CR Model. The model to which patients were randomized was entered in a separate data file for 

the purposes of blinding. A masked chart review was performed to ascertain into which model 

patients enrolled. A variable was then created to denote if the patient enrolled in the allocated 

model, did not enroll, or enrolled in another program model.  

A semi-structured telephone interview was conducted with those who attended a different 

CR model. The items assessed reasons for switching from the model to which they were initially 

randomized, through a series of closed and open-ended questions.  

Post-Test Survey. The post-test survey included assessment of CR satisfaction (objective 2), and 

preferences (objective 3).  Overall patient satisfaction (“Please indicate your degree of 

satisfaction with the CR program to which you were referred”) was assessed through a forced-

choice (5-point Likert-type scale from “very unsatisfied” to “very satisfied”) and an open-ended 
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question (“why?”). An additional seven items were generated by the investigators to assess the 

degree to which participants perceived the program they attended as “gender-tailored”. 

Participants were asked to rate their degree of agreement to each item on a 5-point Likert-type 

scale from “strongly disagree” to “strongly agree”. Cronbach’s alpha was 0.77, showing good 

internal consistency.  

With regard to the third objective, the preferred CR model and reason for preference were 

assessed through a forced-choice (i.e., “If you were given a choice, which CR program type 

would you prefer to attend?”) and an open-ended item (“why?”). Moreover, the 

psychometrically-validated CR Preference Form-Revised (CRPF-R) was administered.111 It is a 

self-report questionnaire, where participants are asked to rate the importance of 15 CR program 

features, on a 3-point scale from “little important” to “very important”.  Cronbach’s alpha was 

0.87.  

Statistical Analyses 

All analyses were performed using SPSS version 21.0112. Sociodemographic and clinical 

characteristics of retained participants versus those lost to follow-up were compared to detect 

retention bias, using t-tests and chi-square as appropriate.  

To test the first objective, patient adherence to randomization was described. A 

descriptive analysis of randomized participant disposition at post-test was also performed, 

overall and by randomly-allocated model.  Next, results of the telephone survey of patients who 

switched models were summarized. A descriptive examination of quantitative responses was 

performed; valid percentages were reported as some items were model-specific. The open-ended 

responses were coded using an interpretive-descriptive approach113. Patient responses were 

reviewed to detect emerging themes and categories were developed.  Responses were coded 
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under the applicable category and the frequencies of each category as well as “other” responses 

were analyzed.   

To assess patient satisfaction, only participants who enrolled were selected. Enrolled 

patients were those who attended an at least one CR session. To test the second objective, a 

descriptive analysis was performed on patient satisfaction. Differences in satisfaction were tested 

by model attended, and between those who attended the model to which they were referred 

versus those who did not. The open-ended satisfaction question was also coded using an 

interpretive-descriptive approach113. Differences in overall and “gender-tailored” satisfaction by 

model were analyzed using analysis of variance (ANOVA). If significance was detected, post-

hoc least significant difference tests were used for multiple comparisons. This was then 

computed on an “intention-to-treat” and then “as-treated” basis.  

To test the third objective, a frequency analysis was performed to describe participants’ 

preferred CR model. The open-ended preference question was coded using an interpretive-

descriptive approach113. Next, a chi-square test was performed to detect significant differences 

between the model attended and the model preferred. The latter two tests were computed in the 

total sample, and among those who enrolled in CR. Patients were analyzed on an “intent-to-treat” 

and “as-treated” basis for their preferences as above.  

The relationship between overall satisfaction and model preference was considered. 

Specifically, a variable was created to denote whether patients did versus did not attend the CR 

model of preference. A student’s t-test was used to examine difference in satisfaction among the 

groups.  Finally, a descriptive analysis of the CRPF-R Scale111 was performed. Overall and item-
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specific differences by program randomized model, model attended and preferred were tested 

using ANOVA.   

Results 

Respondent Characteristics 

A diagram of study flow is shown in Figure 1. A total of 2016 patients were approached, of 

which 1108 (55.0%) participants were deemed ineligible. Reasons for ineligibility are outlined in 

Figure 1. Of the 908 eligible patients, 169 (18.6%) consented to participate and were 

randomized. Of these, 144 (85.2%) completed the pre-CR survey.  

Table 1 displays the sociodemographic and clinical characteristics of participants by 

randomized model. As shown, there were no significant differences among participants 

randomized to the three CR models.  

As per Figure 1, a total of 116 (/169; 68.6%) participants were retained at follow-up (i.e., 

completed a post-test survey). With regard to retention bias, retained participants (n=5, 8.5%) 

were significantly less likely to live with someone requiring caregiving than non-retained 

participants (n=8, 33.3%; χ2(2)=7.98 p=<0.01). No other differences in sociodemographic or 

clinical characteristics were observed between retained and non-retained participants (data not 

shown).
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Figure 1: Participant Flow Diagram  
 

Assessed for eligibility N=2016 

Randomized n=169 (8.4%) 

Mixed-sex n=59 (34.9%) 
• Received allocated 

intervention n=44 (88.0%) 
• Did not receive allocated 

intervention n=6 (12.0%) 

Home-based n=55 (32.5%) 
• Received allocated 

intervention n=25 (50.0%) 
• Did not receive allocated 

intervention n=25 (50.0%) 

Allocation 

Retained (completed post-test 
survey) 

 n=42 (71.2%) 

Retained (completed post-test 
survey) 

 n=36 (65.5%) 

Women-only n=55 (32.5%) 
• Received allocated 

intervention n=36 (72.0%) 
•  Did not receive allocated 

intervention n= 14 (28.0%) 

Retained (completed post-test 
survey) 

 n=38 (69.1 %) 
 

Excluded n=1847 (91.6%) 
• Declined n=739 (40.0%) 
• INELIGIBLE: 
• Lives and works too far from CR sites n=375 (20.3%) 
• Does not speak/read English n=196 (10.6%) 
• No cardiac diagnosis or procedure meeting inclusion criteria n=162 (8.8%) 
• Referral to CR program prior to randomization n=100 (5.4%) 
• Musculoskeletal, neuromuscular, vision, cognitive, non-dysphoric psychiatric condition/too ill n=86 (4.6%) 
• Not eligible for home-based CR n=68 (3.7%)  
• Recent participation in CR n=25 (1.4%) 
• Planning to leave the province n=23 (1.2%) 
• Did not consent to randomization n=20 (1.1%) 
• Discharged to long-term care n=17 (0.9%) 
• Enrolled in other study with behavioural intervention n=8 (0.4%) 
• Patient passed away n=5 (0.3%) 
• Physician clearance not received n=5 (0.3%) 
• Other n=18 (1.0%)!
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Table 1: Baseline sociodemographic and clinical characteristics of participants by randomized model 
 Randomized*Model** Total*

Characteristics Women-Only  
n=55 (32.5%) 

Mixed-Sex  
n=59 (34.9%) 

Home-Based   
n=55 (32.5%) 

N=169*

Sociodemographic§     
Age (mean ± SD) 66.22±10.21 61.56±9.73 63.13±10.94 63.64±10.42 
Income/year (%<$50 000) 15 (39.5%) 23 (51.1%) 20 (47.6%) 58 (46.4%) 
Education (%<some college/university) 17 (38.6%) 25 (50.0%) 25 (51.0%) 67 (46.9%) 
Marital Status (% married) 28 (63.6%) 20 (39.2%) 24 (49.0%) 72 (50.0%) 
Work Status (% retired) 26 (59.1%) 24 (47.1%) 22 (44.9%) 72 (50.0%) 
Ethnicity (% white) 26 (59.1%) 32 (62.7%) 32 (65.3%) 90 (62.5%) 
Living with someone (% yes) 32 (72.7%) 33 (66.0%) 32 (65.3%) 97 (67.8 %) 
Living with someone requiring care (% yes) 6 (20.0%) 5 (15.2%) 5 (16.7%) 16 (17.2%) 
Number of children (mean ± SD) 2.46±0.97 2.10±0.97 2.27±0.98 2.28±0.97 
Hours housework / week (mean ± SD) 15.61±10.35 13.47±13.62 11.54±8.27 13.45±11.06 
Clinical     
Heart diagnosis before hospitalization n (% yes) 23 (54.8%) 20 (40.8%) 18 (38.3%) 61 (44.2%) 
DASI (mean ± SD) 28.92±15.30 24.40±13.91 30.26±16.88 27.80±15.50 
Post-menopausal (% yes) 36 (92.3%) 37 (80.4%) 35 (76.1%) 108 (82.4%) 
Indication for CR† 
  PCI (% yes) 26 (47.3%) 28 (50.0%) 27 (50.0%) 81 (49.1%) 
  Angina/CAD (% yes) 20 (36.4%) 20 (36.4%) 19 (35.8%) 59 (36.2%) 
  MI (% yes) 19 (34.5%) 22 (38.6%) 18 (34.0%) 59 (35.8%) 
  CABG (% yes) 16 (29.1%) 12 (21.4%) 14 (25.9%) 42 (25.5%) 
  Valve (% yes) 10 (18.5%) 11 (19.3%) 11 (20.4%) 32 (19.4%) 
Risk Factors 
Family history of heart disease (% yes) 33 (78.6%) 32 (66.7%) 34 (73.9%) 99 (72.8%) 
Hypertension (% yes) 26 (63.4%) 35 (71.4%) 37 (80.4%) 98 (72.1%) 
Dyslipidemia (% yes) 33 (80.5%) 38 (77.6%) 38 (80.9%) 109 (79.6%) 
BMI (mean ± SD) 29.62±8.02 29.26±6.61 28.61±5.44 29.19±6.78 
Smoking history  (% never smoked) 21 (51.2%) 19 (38.8%) 24 (50.0%) 64 (46.4%) 
§Note: only 144 participants completed the pre-CR survey. †ascertained from clinical charts. 
*Note: percentages take into consideration missing responses. BMI, Body mass index; PCI, Percutaneous Coronary Intervention; CAD, Coronary Artery Disease; DASI, Duke Activity Standard Index; 
MI, Myocardial Infarction; CABG, Coronary Artery Bypass Graft surgery; SD, Standard Deviation.



  

  
 

24 

Model Allocation Adherence 

The chart audit of CR enrollment and model attended demonstrated that, among the 169 

patients, 19 (11.2%) did not enroll in CR, and 45 (26.6%) attended a different model than the 

program to which they were randomly-allocated (Table 2).  As shown, patients randomized to 

the home-based model most frequently did not receive the allocated intervention, and these 

patients most often attended mixed-sex CR.  

Of those 45 who switched CR models post-randomization, 18 (40.0%) were successfully 

reached, of whom 11 (61.1%) participants completed the semi-structured phone interview.  

Participants most frequently switched to a supervised CR model due to the preference for the on-

site facilities (n=10, 90.9%).  In addition, 8 (72.7%) reported a preference for supervised 

programs due to their perception they could reap greater health benefits.  Coding of responses to 

the open-ended question revealed that patients most frequently reported ‘time/transportation 

conflict’ (n=5, 45.4%) and the need for ‘facilities/equipment’ (n=5, 45.4%) as the main reason 

for switching CR models. Finally, of the 11 respondents, four (36.4%) switched from women-

only to mixed-sex CR.  All four (100.0%) participants reported time conflict as the reason for 

switching.  

CR satisfaction 

Satisfaction was only considered among CR enrollees, and was assessed in the post-test survey. 

Among the 116 retained participants, 106 (91.4%) enrolled in CR. Among these participants, CR 

satisfaction was 4.23±1.16 (mean ± standard deviation). There was no significant difference in 

patient satisfaction by program model whether it was calculated on the basis of “intention-to-

treat” (randomized model; F(2,99)=2.22, p=0.11) or “as-treated” (model attended; F(2,93)=0.45, 
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p=0.85). Satisfaction did not significantly between participants who attended their randomized 

model and those who did not (4.28±1.07 versus 4.08±1.38, F(2,94)=0.24, p=0.46).  

Table 2: Disposition of Participants at Post-Test 
Random 

Allocation 

n 

(%) 

Did not 
enroll 

Model Attended 

Home-
Based 

Mixed-Sex Women-
Only 

Total 

Home-
Based 

55 (32.5%) 5 (9.1%) - 20 (36.4%) 5 (9.1%) 25 (45.4%) 

Mixed-Sex 59 (34.9%) 9 (15.3%) 1 (1.7%) - 5 (8.5%) 6 (10.2%) 

Women-
Only 

55 (32.5%) 5 (9.1%) 2 (3.6%) 12 (21.8%) - 14 (25.4%) 

Total 169 19 (11.2%) 3 (6.8%) 32 (71.1%) 10 (22.2%) 45 (26.6%) 
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 Eighty-three (/106=78.3%) patients answered the open-ended question regarding 

why they were satisfied or dissatisfied. Patients most-often reported ‘positive staff’ 

(n=28, 33.7%), followed by ‘education’ (n=23, 27.7%), and ‘motivating environment’ 

(n=14, 16.9%) as reasons for satisfaction.  Patients most-frequently reported 

dissatisfaction with ‘barriers’ that hindered attendance (n=7, 8.4%). 

Table 3 displays patients’ mean scores to the “gender-tailored” satisfaction items 

among all enrollees. The “intent-to-treat” analysis showed that there was a significant 

difference in satisfaction with behaviour change counselling by model [F(2,94)=3.78, 

p=0.4]; post-hoc tests revealed participants randomized to women-only were significantly 

more satisfied than participants randomized to mixed-sex CR (3.69±1.07 versus 

3.00±1.11, p=0.01). No other differences were observed. As shown in the “as-treated” 

analysis (Table 3), patients who attended the women-only model were significantly more 

comfortable in their workout attire compared to patients who attended the mixed-sex CR 

model [F(2,94)=6.26, p=0.001], and perceived a significantly less ‘competitive 

environment’ compared to patients in the home-based program [F(2,91)=4.03, p=0.02].    

CR preferences 

Eleven (/116; 9.5%) participants did not report a preferred model. Participants 

equally preferred the women-only (n=44, 41.9%) and mixed-sex (n=44, 41.9%) models 

over the home-based model (n=17, 16.2%). Responses were consistent among those who 

enrolled. Of the 105 retained participants who reported a preference, 70 (66.7%) enrolled 

in their preferred model; Figure 2 displays patient model preference by model attended. 

There was a significant difference in model preference by model attended [χ2(1)=62.72], 
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TABLE 3: Gender-Tailored Satisfaction at post-test among enrollees overall, and by 
model attended 
 Model Attended Total 
                                          
Item (mean ± SD)  

Women-Only 
n=30 (28.3%) 

Mixed-Sex 
n=56 (52.8%) 

Home-Based 
n=20 (18.9%) 

 
N=106§ 

Felt comfortable in my 
workout clothes 4.77±0.43†† 4.27±0.72†† 4.56±0.51 4.47±0.65** 

Satisfied with 
education in the 
program  

3.86±1.04 3.86±1.03 4.19±0.83 3.91±1.00 

Satisfied with life role 
direction given  3.86±1.11 3.84±1.07 3.67±1.05 3.63±1.08 

Satisfied with 
psychosocial issues 
discussion  

3.54±1.17 3.59±1.06 3.27±1.10 3.52±1.09 

Behaviour change 
counselling suited me  3.56±1.16 3.27±1.05 3.36±1.01 3.37±1.07 

Satisfied with women's 
health issues 
discussion  

3.30±1.14 3.02±1.14 2.80±1.32 3.06±1.17 

Competitive 
environment  1.43±0.68† 1.77±1.17 2.31±0.95† 1.76±1.03* 

*p<0.05, **p=0.01 for analysis of variance (ANOVA).  †p<0.01, ††p=0.001 for post-hoc Least Significant 
Difference (LSD) test. 
SD, Standard Deviation.  
Note: Scores ranged from 1 “Very Unsatisfied” to 5 “Very Satisfied”.  
§ n=10 participants did not enroll in CR.  
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Figure 2: Preference for cardiac rehabilitation model by model attended, N=105§ 

 
*p<0.001)for)chi0square)test.)

§n=11)participants)did)not)report)their)preferred)model:)2)of)whom)did)not)enroll)in)CR,)1)attended)home0based,)6)attended)mixed0
sex,)and)2)attended)women0only. 
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with patients significantly more likely to prefer the model in which they enrolled. There 

was no significant difference in CR satisfaction among patients who attended their 

preferred CR model versus those who did not (4.31±1.12 versus 4.21±0.99; F(2,86)=0.08, 

p=0.69).  

A total of 89 (/116=76.7%) retained patients answered the open-ended question 

regarding why they preferred their chosen model.  Of these, 40 (44.9%) participants 

preferred the women-only model.  Patients most-often reported preference for this model 

due to a sense of comfort in a women-only environment (n=11, 27.5%), a focus on 

women’s concerns (n=8, 20.0%), the supervision/structure of hospital-based CR (n=8, 

20.0%), the social setting (n=6, 15.0%), and the ability to talk freely (n=5, 12.5%), 

among other responses (n=2, 5.0%).  

There were 35 (/89=51.4%) patients who answered the open-ended question who 

reported a preference for the mixed-sex CR model. Participants most-often reported 

preference for this model due to the social interactions (n=18, 51.4%), education 

provided for both genders (n=5, 14.3%), supervision/structure of hospital-based CR (n=5, 

14.3%), and motivation (n=3, 8.6%), among other reasons (n=4, 11.4%). Finally, 14 

(15.7%) of the 87 patients who answered the open-ended question regarding preference 

preferred the home-based CR model. Participants most-often reported preference for this 

model due to the flexibility/convenience (n=9, 64.3%), and independence (n=2, 14.3%) 

that this model afforded, among other reasons (n=3, 21.4%).  

Table 4 displays patients mean preference scores on the CRPF-R111 scale overall. 

There were no significant differences in total scores among participants who attended 
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their randomly-allocated versus another program model, nor by model attended.  

However, there were significant differences by model preferred [F(2,101)=4.43, p=0.01].   

TABLE 4: Cardiac rehabilitation preferences at post-test overall and by program model 
preferred.  
 Preferred Model Total 
                                  
Items (mean ± SD) 

Women-
Only 
n=44 

(41.9%) 

Mixed-Sex 
n=44 (41.9%) 

Home-Based 
n=17 (16.2%) 

N=105‡ 

Discuss Progress  2.50±0.55†† 2.81±0.39††)§ 2.35±0.61§ 2.61±0.53** 

Receive encouragement from 
professionals 

2.58±0.59 2.67±0.47 2.33±0.49 2.58±0.53 

Discuss problems 2.54±0.59 2.60±0.54 2.29±0.59 2.53±0.57 

Not have pain while 
exercising  

2.39±0.65 2.56±0.55 2.18±0.53 2.42±0.60 

Receive individualized 
attention 

2.94±0.63†† 2.49±0.55†§ 2.00±0.71††)§ 2.41±0.63** 

Ease of learning exercises 2.43±0.50 2.40±0.62 2.18±0.39 2.38±0.54 

Set own goals 2.45±0.59 2.28±0.63 2.35±0.49 2.36±0.59 

Not get overly tired 2.36±0.61 2.44±0.50 2.12±0.60 2.36±0.57 

Acceptable distance from 
home 

2.27±0.66 2.40±0.66 2.24±0.66 2.32±0.66 

Flexible hours 2.16±0.72 2.32±0.57 2.18±0.64 2.23±0.64 

Convenience of parking 2.30±0.63 2.07±0.81 2.00±0.79 2.16±0.74 

Exercise not boring 2.07±0.66 2.23±0.68 2.18±0.64 2.15±0.66 

Available transport  2.21±0.67 2.16±0.78 1.82±0.73 2.13±0.74 

Exercise with someone 2.20±0.637†† 2.12±0.79† 1.65±0.70†)†† 2.08±0.73* 

Does not interfere with other 
activities 

2.04±0.68 2.05±0.73 1.82±0.64 2.01±0.69 

Total 2.33±0.345† 2.38±0.306†† 2.11±0.312†)†† 2.31±0.33* 

SD, Standard Deviation. 
*p<0.05, **p<0.01 for analysis of variance (ANOVA).  Post-hoc test Least Significant Difference (LSD), †p<0.05, †† and § p<0.01  
Note: response options on the Cardiac Rehabilitation Preference Form- Revised (CRPF-R)111 ranged from 1”Little Importance” to 3 
“Very Important”. 
‡n=11 participants did not report their preferred model. 
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As shown in Table 4, women preferring the mixed-sex model scored significantly 

higher on the item ‘discuss progress’ compared to both women-only and home-based 

participants.  In addition, patients who preferred the home-based model scored 

significantly lower on items ‘receive individualized attention’ and ‘exercise with 

someone’ compared to both mixed-sex and women-only participants.  

Discussion 

This is the first study to have investigated women’s satisfaction with and 

preference for the 3 most-available CR program models. Similar to studies assessing 

satisfaction with home versus mixed-sex CR114, women were highly satisfied with CR, 

and there were no significant differences in satisfaction among patients attending any of 

the 3 models. Participants attending women-only CR were significantly more 

comfortable in workout clothes than participants attending mixed-sex CR. Women 

reported equal preference for women-only and mixed-sex CR, and least preferred home-

based. Indeed, many women randomly-assigned to home-based CR did not adhere to 

treatment allocation. 

Over one-quarter of participants did not adhere to their random model allocation. 

This demonstrates patients’ strong preferences for program model. The results herein 

reiterate that patient preference should play a key role in CR model allocation. For 

patients who are at low-risk of an adverse event, perhaps if they prefer a site-based 

program, this could be accommodated by the program to ensure patient-centeredness. 

Given there are no evidence-based algorithms for program model allocation, the results 

herein suggest that this is an important avenue for future research. 
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Consistent with previous research115,116, choice of the home-based program 

seemed to be based on constraints such as time conflicts and transportation barriers, 

rather than a first preference. Similar to Madden et al.’s findings, women’s choices were 

also highly impacted by restricted choice of times to attend the supervised programs. 

When patients learned that women-only CR was offered only once per week, many 

reported they were not available at that time interval. Women then opted for mixed-sex 

CR, during a session when the timing was more convenient. Particularly in smaller 

programs, it may not be feasible to offer more women-only sessions to enhance 

availability for women, and this approach could lead to unintended consequences of: (1) 

fewer women in mixed-sex classes (rendering any women in those classes to perceive CR 

as even more of a “men’s club”67), and in addition, given that there are fewer women than 

men in CR, (2) under-subscribed classes. Thus, the implications are that programs should 

offer women-only CR, as it may have the desired impact of attracting more women to the 

program, even though quite a few women will likely end up choosing their mixed-sex 

model. 

The low preference for home-based CR was not consistent with other studies. In a 

study by Dalal et al117., myocardial infarction patients in the United Kingdom were 

offered mixed-sex or home-based CR with the Heart Manual. Overall, 47 (44%) chose 

the home-based program, while only 35 (33%) chose the mixed-sex program, with no 

significant sex differences in model preferences. In the CHARMS trial with preference 

arms80, 57% chose home-based and 43% chose mixed-sex CR, with again no significant 

sex differences. The reasons given for their preference for supervised versus home-based 

CR in the current study were consistent with the literature115,118.  The difference in model 
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preference compared with our findings could be explained by the nature of the samples. 

In the current study, many participants were recruited from the CR program. These 

patients may be more likely to desire supervised CR than the average cardiac patient who 

has not enrolled. Indeed, in post-hoc analyses it was observed that while preference for a 

supervised versus home-based model did not differ between participants recruited as 

inpatients versus outpatients, participants recruited as inpatients (n=69; 46.0%) were 

significantly more likely to attend home-based CR than were participants recruited as 

outpatients at CR (30.4% versus 8.6%, respectively; χ2(1)=11.66, p=0.001). Therefore, it 

should not be concluded that home-based CR does not meet women’s needs. 

Caution is warranted in interpreting the results herein. First, there may be bias in 

participants’ reports of their preferred model. Participants would be less informed about 

the models they did not attend, which may have led to the high concordance between 

attended and preferred models. Second, while the current study presents results of a 

planned tertiary objective of the trial, the trial was powered to assess the primary 

outcome of program adherence. Third, the satisfaction and “gender-tailored” preference 

items administered herein were investigator-generated, and hence their validity is 

unknown. Fourth, the findings are limited due to patient deviations from random 

allocation. The approach to the statistical analyses should have mitigated this limitation, 

and indeed similar results were found when the data were treated on an “intention-to-

treat” and “as-treated” basis. Fifth, multiple comparisons were performed with regard to 

gender-tailored satisfaction and CR preferences. Type I error may be inflated and hence 

the associations observed may be spurious. These findings should not be over-interpreted, 

and warrant replication. Finally, the findings may be limited in their generalizability. 
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Women categorized as low-risk, and hence eligible for the home-based program, were 

included in the trial. Therefore the findings on preference and satisfaction may not be 

applicable to women who are higher-risk. More importantly, the response rate was very 

low and therefore selection bias may have affected the results. 

 In conclusion, women are highly satisfied with CR. They have strong preferences 

for CR program model. They reported an increased sense of comfort in workout attire 

and perceived the environment as ‘less competitive’ when attending a women-only 

program, and preferred the individualized attention and exercising with peers in this 

setting compared to other models. However, the infrequent availability of women-only 

classes was a deterrent to participation.  Further research is warranted prior to drawing 

conclusions regarding greater provision of women-only CR, however offering model 

choice to women is highly supported by this trial. 
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Extended Results and Discussion  

Retention Bias 

  As part of preliminary analyses, it was tested whether retention differed based on 

sites and models, among other considerations. First, there was no significant difference 

observed by recruitment site (χ2=10.85, p=0.09). Retention rates varied from 37.5-80.8%.  

The women’s class as Hamilton Health Sciences had the lowest retention rate of 37.5% 

followed by Toronto Rehabilitation Institute with 56.8% retention. There were also no 

significant differences observed by CR site attended (χ2=2.11, p=0.35).  Retention varied 

from 62.0%-67.2%.  

With regard to design, randomized patients were significantly more likely to be 

retained compared to observational patients (69.0% versus 31.0%, χ2=5.53, p=0.02).  

There were no significant differences by CR model to which patients were randomized 

(home-based 65.5%, mixed-sex 71.2%, women-only 69.1%; χ2=0.44, p=0.80) or CR 

model attended (home-based 66.7%, mixed-sex 66.7%, women-only 62.4%; χ2=0.47, 

p=0.79).   

Satisfaction and Preferences  

Preliminary analyses also included consideration of differences in the main 

outcomes by CR site. No significant difference in satisfaction was found across the three 

sites (F=2.50, p=0.09).  However, there was a significant difference in the mean score of 

the Gender-Tailored Satisfaction Scale between the three site (F=6.28, p<0.01).  

Participants attending CR at Toronto Rehabilitation Institute (3.60±0.55) scored 

significantly higher than participants attending CR at Toronto Western Hospital 

(3.36±0.60, p=0.04) and Hamilton Health Sciences (3.15±0.75, p=0.001). Four items on 
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the Gender-tailored satisfaction scale different significantly between CR sites.  Patients 

attending CR at Toronto Rehabilitation Institute were significantly more satisfied with 

discussions on ‘psychosocial issues’ (3.94±0.98) and ‘women’s health issues’ 

(3.48±1.14) compared to participants attending CR at Toronto Western Hospital 

(3.28±0.93, p<0.01 and 2.86±1.03, p<0.001, respectively) and Hamilton Health Sciences 

(2.96±1.23, p<0.01 and 2.50±1.01, p<0.001, respectively). In addition, patients attending 

CR at Toronto Rehabilitation Institute were significantly more satisfied with ‘life role 

direction’ (3.88±0.95) and ‘behaviour change counseling’ (3.62±1.01) compared to 

patients attending CR at Hamilton Health Sciences (3.25±1.26, p<0.01 and 3.00±1.31, 

p=0.02, respectively).  

Analysis of satisfaction by CR site by model attended revealed no significant 

difference among home-based participants.  However, there were significant differences 

among mixed-sex and women-only participants when comparing satisfaction by site. 

Specifically, patients attending the women-only model at Toronto Rehabilitation Institute 

were significantly more satisfied with CR compared to patients attending the women-

only model at Hamilton Health Sciences (4.57±0.87 versus 3.64±1.75, p=0.02).   Also, 

patients attending the mixed-sex model at Toronto Rehabilitation Institute were 

significantly more satisfied with discussions on ‘psychosocial’ (3.92±1.00) and ‘women’s 

health’ (3.35±1.07) issues compared to mixed-sex patients at both Toronto Western 

Hospital (3.19±0.81, p<0.01 and 2.65±1.04, p=0.02, respectively) and Hamilton Health 

Sciences (2.40±0.89, p=0.001 and 2.17±0.98, p=0.01, respectively).  Finally, patients 

attending the mixed-sex model at Toronto Rehabilitation Institute were significantly more 
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satisfied with ‘education’ compared to mixed-sex participants at Hamilton Health 

Sciences (4.16±0.80 versus 3.00±1.26, p<0.01).  

There was no significant difference in CR model preference between the three 

sites (χ2=6.27, p=0.18).  There was also no significant differences in the CRPF-R 111 

scores between participants attending different CR sites (F=1.73, p=0.18).  

Barriers 

The total CR barrier score did not vary significantly by randomized CR model 

(F=1.08, p=0.34).  In addition, subscale barrier scores did not differ between randomized 

groups.  

CRBS scores different significantly by model attended (F=3.46, p=0.03), and are 

displayed in Table 6. Overall, participants attending home-based CR reported 

significantly greater barriers than those attending women-only CR (p=0.02). Barrier items 

were then analyzed based on the four subscales119.  Participants in the home-based model 

(2.03±0.75) reported significantly higher barrier scores for the ‘Health Care’ subscale 

compared to participants attending mixed-sex (1.64±0.73, p=0.02) and women-only 

models (1.46±0.59, p=0.01). No other subscale differences were observed among 

participants.  The overall barrier score did not significantly differ between patients who 

attended their randomized model versus those who did not (1.90±0.80 versus 1.80±0.81, 

p=0.61).   

Overall CR barrier scores did not significantly differ between participants who 

attended supervised versus unsupervised CR models (1.86±0.83 versus 2.26±1.06, 

p=0.18).  However, participants in the unsupervised model scored significantly higher in 
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barrier subscale ‘Health Care’ compared to participants attending the supervised CR 

models (2.03±0.75 versus 1.56±0.67, p=0.03).  In addition, participants in the 

unsupervised CR models reported significantly higher barrier score for items ‘don’t know 

about CR’, ’already exercise at home,’ and ‘prefer to take care of my health alone’ 

compared to participants attending the supervised models (2.13±1.19 versus 1.51±0.96, 

p=0.02; 2.71±1.38 versus 1.94±1.21, p=0.03; and 2.21±1.12 versus 1.49±0.77, p=0.03, 

respectively).  

Discussion 

There were no differences in retention between participants recruited at different 

hospital sites nor by CR site attended. In addition, randomized patients had significantly 

increased retention rates compared to observational patients. This may be due to the age 

difference; observational patients were significantly older than randomized patients as 

discussed above.  Home-based participants reported greater barriers; this is consistent the 

concept discussed that often the “choice” for home-based is based on constraints rather 

than preference  

In terms of the original hypothesis, patients did not report higher satisfaction for 

the home-based and women-only model as initially expected. As hypothesized, women 

did indeed prefer the women-only model and but preference for the home-based program 

was limited to a small subset of the population.  In addition, patients in the women-only 

model reported significantly higher satisfaction for a number of items on the gender-

tailored satisfaction scale compared to participants attending the mixed-sex and home-

based model. Finally, a number of barrier items were also significantly lower in women-

only participants compared to co-ed as expected; however the hypothesis regarding 
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home-based barriers was not supported as home-based participants reported higher 

barrier scores than other participants.   

Directions for Future Research 

There are several directions for future research which flow from this this. First, 

future research is necessary to test whether providing the option of women-only CR 

increases female enrollment in CR. In interpreting the results from the main hypotheses, 

we suggest that offering women-only CR will attract more women, as this is their 

preferred model. This could be tested by comparing women’s rates of CR enrollment 

since women-only CR has been initiated at a given CR program to a historical control.    

Second, the preference of women for each of the models cannot truly be 

determined as they were exposed to only one of the three models. A crossover design trial 

could overcome this limitation: a randomized, controlled 3-program 6-sequence (fully 

counter-balanced) crossover study. The advantages of the crossover design are the 

opportunity for each patient to participate in each CR model enabling ‘within subject’ 

program comparisons and more informed assessments of relative preference.  

Conclusion 

 This study has contributed to the understanding of alternative CR models in 

meeting women’s needs following a cardiac event or procedure. Most women have 

strong preferences for CR model, but overall prefer women-only CR when conveniently 

scheduled. These findings will inform the larger trial results testing women’s adherence 

to each of the program models.  Taken together, evidence-based policy recommendations 

on whether to promote delivery of women-only CR can be developed.  

&
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Appendix D: Informed Consent Form (Sub-Study) 
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Appendix E: Physician Clearance Form 
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Appendix F: Case Report Form 
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Appendix G: Baseline Survey 



  

    
 
70 



  

    
 
71 



  

    
 
72 



  

    
 
73 

 
 



  

    
 
74 

Appendix H: Final Survey 
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Appendix I: Survey Replacement Cover Letter  
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Appendix J: Telephone Interview 
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Appendix K: Voicemail Script  
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Appendix L: Table 6 – Cardiac Rehabilitation Barriers Overall and by Program Model Attended 
 

*p<0.05, **p<0.01, ***p=0.001 for ANOVA. †!p<0.05,!†† and ≠≠!p<0.01, ††† p<0.001!!

 Model Attended 
Item (Mean ± SD) Women-Only 

n=100 (38.9%) 
Mixed-Sex   

n=101 (39.3%) 
Home-Based 
n=30 (11.7%) 

Did not Enroll 
n=26 (10.1%) 

Total       
N=257 

Other health problems 2.20±1.54 2.32±1.39 2.21±1.25 2.56±1.24 2.29±1.42 
Travel 2.48±1.54 2.19±1.33 2.13±1.06 2.00±0.94 2.28±1.36 
Tiring/Painful exercise 2.00±1.31 2.19±1.25 1.93±0.83 2.18±1.17 2.09±1.23 
Severe weather 1.87±1.18 2.21±1.34 2.21±1.19 1.90±1.10 2.06±1.25 
Exercise at home 1.71±1.05†† 2.15±1.31 2.71±1.38†† 2.00±1.05 2.02±1.23* 
Don’t have energy 1.73±0.99 2.22±1.31 2.07±1.00 2.40±1.07 2.02±1.16 
Family responsibilities 1.96±1.26 1.94±1.24 2.00±1.13 1.90±0.88 1.95±1.20 
Transportation Problems 1.65±1.02 2.13±1.38 1.78±0.80 2.60±1.35  1.94±1.22 
Time constraints 1.84±1.19 1.97±1.21 2.21±1.05 2.30±1.25 1.96±1.18 
Work responsibilities 1.68±1.10 2.02±1.30 1.93±0.73 2.40±1.50 1.90±1.20 
Cost 1.49±0.84†† ≠≠ 2.06±1.35†† 1.93±1.14 2.60±1.50≠≠ 1.87±1.20* 
Distance 1.51±0.81††† 1.91±1.23†† 2.07±1.38† 3.00±1.41† †† ††† 1.86±1.18*** 
Took too long to get referred 1.64±1.06 1.75±1.04 1.93±1.07 2.00±1.12 1.74±1.05 
Prefer to take care of my health alone 1.38±0.63††† ≠ 1.55±0.86† 2.21±1.12† ††† 2.00±1.12≠ 1.58±0.86** 
Don’t know about CR 1.49±1.02 1.53±0.92 2.13±1.19 1.60±0.84 1.58±0.99 
Doctor didn’t encourage me to attend 1.44±0.79 1.53±0.80 1.71±0.73 1.67±0.87 1.52±0.79 
Many people with heart problems don’t 
go 1.42±0.68 1.56±0.78 1.64±0.63 1.67±0.87 1.52±0.73 

Referred but never contacted 1.34±0.55 1.63±0.94 1.57±0.51 1.67±0.71 1.51±0.76 
Confident in managing my own health 1.38±0.62 1.55±0.80 1.64±0.63 1.78±0.97 1.51±0.73 
Don’t need CR 1.38±0.65 1.51±0.94 1.57±0.76 1.90±0.88 1.49±0.82 
I am too old 1.35±0.65 1.53±0.78 1.64±0.63 1.56±0.73 1.47±0.72 
Total 1.70±0.64† 2.00±0.94 2.26±1.06† 2.21±0.88 1.93±0.87* 
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