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Abstract 

In Ontario, individuals who have experienced a cardiac event are prescribed to participate 

in cardiac rehabilitation. Most research examining the effectiveness of cardiac rehabilitation has 

focused on early phases (i.e., phase 1 and 2) and virtually none has looked at phase 3 

maintenance programs, nor have they examined prevention-based programs. Therefore, this 

study looked at characteristics of those attending a cardiac rehabilitation maintenance and 

prevention exercise program, differences between those that finished 6-months of the program 

and those who did not, and the effects of the program on body image and depression. Eligible 

members (n = 111 males, n = 101 females, Mage = 63.3) of the Brock-Niagara Centre for Health 

and Well-Being completed anthropometric tests (height, body mass, heart rate, blood pressure) 

and self-reported measures of body satisfaction and depression at baseline and after 6 months of 

participating in the program. At baseline, individuals were identified as being at risk for clinical 

depression and were slightly dissatisfied with their body function and appearance. Three separate 

two-way ANCOVAS (for depression, satisfaction with function and satisfaction with 

appearance) showed that responders reported more favorable psychological profiles than non-

responders at baseline, with significantly higher levels of satisfaction with body appearance [F 

(1, 204) = 5.95, p < .05] and function [F (1, 203) = 8.58, p < .05], albeit no differences in 

depression scores [F (1, 206) = .78, p > .05]. However, men did report lower satisfaction with 

their body function than women. A two-way mixed MANCOVA was conducted to examine 

changes in depression and body satisfaction across the 6-month program; there was no 

significant overall effect [F (1, 67) = 1.48, p > .05]. Our findings suggest that moderately active 

men and women may not differ on satisfaction with appearance. Given that those who completed 

6-months of the program reported higher satisfaction with appearance and function than those 

who did not, it may be possible to identify those who are likely to drop out of a cardiac 



 
 

rehabilitation maintenance and prevention exercise program and develop programming to 

improve body image upon program entry to increase adherence.  

Key words: cardiovascular disease, depression, body image, general-exercise maintenance 

program, non-pharmacological treatment.  
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CHAPTER 1: LITERATURE REVIEW 

Cardiovascular disease, also known as heart disease, is a group of conditions that impact 

the structure and function of the heart and blood vessels (World Health Organization [WHO], 

2017). Approximately 17.9 million people die every year around the world as a result of 

cardiovascular disease (WHO, 2017). More specifically, in 2018 more than 60,000 Canadians 

died due to cardiovascular disease (Statistics Canada, 2018). In addition, cardiovascular disease 

costs the Canadian economy approximately $22 billion in 2005 due to mortality, hospital visits, 

pharmacotherapy, and long-term disability (Statistics Canada, 2018). The Conference Board of 

Canada estimates that the total cost of cardiovascular disease will increase to $28.3 billion, with 

the share of mortality cost increasing to 49% by the year 2020 (Conference Board of Canada, 

2010).  

Types of Heart Disease 

Cardiovascular disease encompasses a variety of conditions: in general, there are five 

types of cardiovascular disease: myocardial infarction, arrhythmias, structural heart disease, 

ischemic heart disease, and stroke (Government of Canada, 2010; Heart and Stroke Foundation, 

2018). 

Myocardial infarction. Also known as a heart attack, myocardial infarction is defined by 

irreversible death of myocardial cells due to prolonged lack of oxygen supply (Mendis et al., 

2010). Often, myocardial infarction is a manifestation of atherosclerosis (hardening of the 

arteries in which plaque builds up inside the arteries). Thus, it may result from coronary artery 

disease, which refers to plaque buildup narrowing the coronary arteries that bring blood to the 

heart and obstructing blood flow (Mendis et al., 2010). There are two types of myocardial 
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infarction: ST-elevation myocardial infarction (the coronary artery is completely blocked, thus, 

ceasing blood flow entirely causing ST changes in  an electrocardiogram) and non ST-elevation 

myocardial infarction (the coronary artery is partially blocked, thus, decreasing blood flow and 

only damaging part of the heart muscle resulting in no changes to the ST segment in an 

electrocardiogram; University of Ottawa Heart Institute [UOHI], 2020).  

In Canada, healthcare costs per person during the first year after a myocardial infarction 

are over $19,000, primarily for hospitalization, and $845 during each subsequent year, primarily 

for drug costs (Stone & Alter, 2018). Myocardial infarction is often treated by an angioplasty and 

stenting and sometimes a coronary artery bypass graft is required. Lifestyle changes (e.g., 

exercise, weight management, stress management, smoking cessation, and healthy diet) are also 

beneficial in preventing future events (UOHI, 2020).  

Arrhythmias. Also known as heart rhythm disorders, arrhythmias include any changes 

such as enhancement or suppression of the electrical impulses of the heart (Gaztanaga et al. 

2011). When the electrical impulses are abnormal, tachycardia (rapid increase in heart rate), 

bradycardia (rapid decrease in heart rate), or disorganized rhythms occur (Gaztanaga et al., 

2011). The most common heart rhythm disorder is atrial fibrillation. Approximately 200,000 

Canadians currently live with diagnosed atrial fibrillation (Heart and Stroke Foundation, 2018). 

It is an abnormal rhythm caused by irregular impulses of the upper heart chambers leading to a 

rapid and irregular heart rate. In Canada, the hospital costs attributable to atrial fibrillation were 

$815 million in 2010 (O’Reilly et al., 2012). Available treatments depend on the individual’s 

unique health status and include medication, catheter ablation, or implantable devices such as a 

pacemaker (Schmidt et al., 2011).  

https://www.ottawaheart.ca/test-procedure/electrocardiogram
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Structural heart disease. This is a type of cardiovascular disease that impacts the heart’s 

valves, walls, muscles, or blood vessels near the heart. It can be present at birth due to an 

unknown cause (congenital), develop due to an infection, or can be a result of wear and tear 

(Heart and Stroke Foundation, 2018). The most common congenital structural heart defect is 

atrial septal defect (Steinberg et al., 2010). It is a defect in the septum between the upper 

chambers, the left and right atria. Congenital heart disease affects about 1% of infants born in the 

United States of America, and approximately 10% of these infants are diagnosed with atrial 

septal defect (Hoffman & Kaplan, 2002; Reller et al., 2008). Hospitalization costs of congenital 

heart disease in Canada were $120 million in 2013 (Mackie et al., 2017). Generally, structural 

heart defects are treated with surgical procedures that are based on catheter and wire 

manipulation (Steinberg et al., 2010).  

Ischemic heart disease. This type of heart disease (also termed coronary artery disease) 

occurs when the coronary arteries that provide the heart with its blood supply become narrowed 

or blocked due to atherosclerosis and as a result the heart does not receive enough blood and 

oxygen to function (Heart and Stroke Foundation, 2018). In Ontario, between 2008 and 2011, the 

individual patient one-year cost of stable ischemic heart disease was $24,026. The mean costs for 

medical and revascularization treatments were $18,069 and $27,786, respectively (Kang et al., 

2016). Most healthcare costs are due to acute care hospital admission, with a significantly higher 

cost for patients undergoing revascularization than for patients receiving medical therapy (i.e., 

drugs; Kang et al., 2016). Ischemic heart disease can be managed by controlling body mass, 

participating in physical activity, and quitting smoking. Medications that lower low-density 

lipoprotein (LDL) cholesterol and blood pressure (e.g., beta blockers, anti-platelets, angiotensin-

converting enzyme inhibitors, and nitrates) may be prescribed. In addition, surgery such as 
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coronary artery bypass may be performed to manage ischemic heart disease (Usatine et al., 

2019).   

Stroke. Also known as a cerebrovascular accident, stroke occurs as a result of blood flow 

cessation or loss to any part of the brain, causing damage or death to brain cells (National Heart 

Lung and Blood Institute [NHLBI], 2019). Stroke symptoms include sudden paralysis or 

numbness of the face, arms, or legs on one side of the body, difficulty speaking or understanding 

speech, and trouble seeing (NHLBI, 2019). There are two main types of stroke: ischemic 

(blockage, often from blood clots, of any artery providing oxygen rich blood to the brain) and 

hemorrhagic (weakened blood vessel ruptures or leaks, causing blood pressure changes and 

leading to brain damage or cell death; NHLBI, 2019). The average 1-year cost of managing 

patients with ischemic stroke in Canada in 2004 was $53,576 and haemorrhagic strokes $56,573 

(Goeree et al., 2008). Ischemic stroke can be treated pharmacologically with antiplatelet 

medication or surgically (e.g., carotid endarterectomy or carotid artery angioplasty; NHLBI, 2019). 

Hemorrhagic stroke can be treated by first locating and controlling the bleed, taking blood 

pressure medications if needed, or surgically (e.g., aneurysm clipping, coil embolization, and 

arteriovenous malformation repair; NHLBI, 2019).  

Risk Factors 

 Although there is no single cause of cardiovascular disease, there are numerous risk 

factors that can increase its likelihood. These risk factors can be categorized as medical 

conditions, uncontrollable, and controllable factors.  

Medical Conditions. Several medical condition such as obesity, hypertension, diabetes, 

and depression can increase the risk for cardiovascular disease.  

https://www.nhlbi.nih.gov/health/health-topics/topics/carend
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Obesity. Overweight and obesity are linked to diabetes, hypertension, atherosclerosis, 

and high cholesterol, which all contribute to an increased risk of cardiovascular disease (Fantuzzi 

& Mazzone, 2007; Khan et al., 2018; Jiang et al., 2016). Eilat-Adar et al. (2004) found that 

individuals who lost weight decreased their risk of cardiovascular disease, and those who 

experienced greater weight loss had a lower incidence of cardiovascular disease (Eilat-Adar et 

al., 2004).  

Hypertension. High blood pressure, or hypertension, leads to excess strain on and 

damage to the coronary arteries (American Heart Association [AHA], 2016). This damage serves 

in the narrowing and blockage of the coronary arteries due to plaque buildup which is known as 

atherosclerosis (AHA, 2016). A normal blood pressure measurement is usually below 120 

mmHg systolic and 80 mmHg diastolic (Heart and Stroke Foundation, 2018). The risk of 

cardiovascular mortality doubles for every 20mmHg systolic and 10mmHg diastolic pressure 

increase over normal (Lewington et al., 2002). 

Cholesterol. Raised total cholesterol is a strong risk factor for cardiovascular disease 

(UOHI, 2021). LDL carries most of the cholesterol in the blood, and high-density lipoprotein 

(HDL) carries cholesterol from other parts of the body to the liver, where it is broken down and 

eliminated (UOHI, 2021). Elevated levels of LDL can cause buildup of cholesterol-rich plaques 

in the arteries and lead to atherosclerosis (Peters et al., 2016), while HDL contributes to clearing 

cholesterol from the blood (Peters et al., 2016). High blood levels of triglycerides also contribute 

to an increase in heart disease risk (Peters et al., 2016).  

Diabetes. Adults with type 1 and 2 diabetes mellitus are two to four times more likely to 

die from cardiovascular disease than adults without diabetes (AHA, 2015). Individuals with 

diabetes, specifically type 2 diabetes, may have other conditions or engage in behaviours (e.g., 
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high blood pressure, dyslipidemia, obesity, physical inactivity, abnormal blood sugar range, and 

smoking) that contribute to their risk for developing cardiovascular disease (Leon & Maddox, 

2015; AHA, 2015). 

Depression. Mental illness such as depression is emerging as a non-traditional risk factor 

for cardiovascular disease (AHA, 2018; Ariyo et al., 2000; Wulsin & Singal, 2003). Depression 

is associated with biological mechanisms such as inflammation, endothelial dysfunction, and 

heart rate variability (Hare et al., 2014). Depression is also linked to unhealthy behaviours such 

as smoking, poor diet, and physical inactivity (Elderon & Whooley, 2013). These biological and 

behavioural mechanisms have a bidirectional relationship with heart disease and can contribute 

to cardiovascular disease.  

Uncontrollable Risk Factors 

Several uncontrollable risk factors exist for cardiovascular disease such as family history, 

age, sex, ethnicity, and socioeconomic status. 

Family History. Both the risk of cardiovascular disease and risk factors for 

cardiovascular disease are strongly related to family history (AHA, 2015). There is a twofold 

increase in the risk of cardiovascular disease if there is a family history involving first-degree 

relatives (AHA, 2015). Family history of cardiovascular disease is mainly the result of genetics 

and behavioural factors (e.g., physical inactivity, diet, smoking, and sleep; AHA, 2015; UOHI, 

2020). 

Age. The risk of cardiovascular disease increases significantly with age. Cardiovascular 

disease is more prevalent in individuals aged 65 years and older than younger individuals 

(National Institute of Aging, 2018). The normal process of aging causes changes to the heart and 

blood vessels such as increased stiffness in the large arteries and it is independent of mean blood 

https://www.heart.org/en/health-topics/consumer-healthcare/what-is-cardiovascular-disease/coronary-artery-disease
https://www.heart.org/en/health-topics/consumer-healthcare/what-is-cardiovascular-disease/coronary-artery-disease


7 
 

pressure, dyslipidemia, and endothelial dysfunction (e.g., decrease vasodilation and nitric oxide 

production, apoptosis; Duca et al., 2016; Kohn et al., 2015; National Institute of Aging, 2018). 

These changes contribute to the increased risk of cardiovascular disease.  

Sex. Cardiovascular disease has typically been considered a man’s disease since it is 

more common in younger men than younger women (Harvard Health Publishing, 2017). 

Cardiovascular disease usually develops 10 years later in women than men (Maas & Appelman, 

2010; Garcia et al., 2016). This delayed onset could be due to the protective effect of estrogen 

(Murphy & Kelly, 2011). After women undergo menopause, their estrogen levels decrease, and 

estrogen’s protective effects diminish (Meyer & Barton, 2009). In addition, women are 

understudied as previous studies focused primarily on men, and thus, women were 

underdiagnosed (Harvard Health Publishing, 2017). Since women have smaller and lighter 

coronary arteries than men, this makes angiography, angioplasty, and coronary bypass surgery 

more difficult to perform, and thus, reduces the chance of women receiving a proper diagnosis 

and having a good outcome (Harvard Health Publishing, 2017). Moreover, while both men and 

women experience angina prior to a heart attack, women experience atypical symptoms (e.g., 

neck pain, back pain, jaw pain, and nausea) due to their smaller coronary arteries and heart 

muscle (Harvard Health Publishing, 2017).  

Race and ethnicity. Cardiovascular disease can happen to any individual regardless of 

ethnicity. However, African-Americans tend to experience higher rates of cardiovascular disease 

than Caucasians (Benjamin et al., 2019; Carson et al., 2011; Rosamond et al., 2012). Some 

studies suggest that cardiovascular disease has declined over the decades, however, the incidence 

for African-Americans is still higher than Caucasian individuals (Navar et al., 2016; Rosamond 

et al., 2012). In addition, cardiovascular disease is a significant health concern and the leading 
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cause of death among Indigenous populations (including First Nations, Inuit, and Metis peoples). 

Indigenous populations have experienced an increase in the past decade in both prevalence and 

associated mortality (Foulds et al., 2012; Reading, 2015); however, they are underrepresented in 

research (Prince et al., 2018). Moreover, people of South Asian descent living in Canada have a 

higher prevalence and incidence of cardiovascular disease when compared to Caucasians (Rana 

et al., 2014).   

Socioeconomic Status. It has been well documented that low socioeconomic status in 

high-income countries is associated with the increased risk of cardiovascular disease and 

mortality (Pollitt et al., 2005; Rosengren et al., 2019; Winkleby et al., 1992). Lower household 

income results in less access to exercise facilities, poorer nutrition, and greater likelihood of 

smoking and other negative health behaviours (Schultz et al., 2018). These negative health 

behaviours also contribute to increasing other risk factors of cardiovascular such as obesity, high 

blood pressure, atherosclerosis, and diabetes (Schultz et al., 2018).  

Controllable Risk Factors 

Several controllable risk factors exist for cardiovascular disease such as diet, smoking, 

alcohol, stress, and physical inactivity.  

Diet. Several dietary factors have been examined for their effects on cardiovascular 

disease. Recently, researchers have suggested the importance of viewing diet as a whole rather 

than focusing on specific nutrients (Akesson et al., 2014). Therefore, a balanced diet that 

includes fruits, vegetables, protein, and whole grains can protect against cardiovascular disease 

by decreasing LDL and lowering the risk of high blood pressure, obesity, diabetes, and 

atherosclerosis (Akesson et al., 2014).  
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Smoking. It has been well documented that smoking is a preventable risk factor for 

cardiovascular disease (Banks et al., 2019; Johnson et al., 2010; Widlansky et al., 2003). Banks 

et al. (2019) found that current smokers have double the risk of developing most significant types 

of cardiovascular disease when compared to individuals who never smoked, and current smokers 

have triple the risk of mortality due to cardiovascular disease when compared to non-smokers. In 

addition, as the number of cigarettes smoked per day increases, the risk of cardiovascular disease 

also increases (Banks et al., 2019). Smoking can lead to cardiovascular disease through a variety 

of mechanisms such as abnormal heart rate and blood pressure, endothelial dysfunction, 

occurrence of thrombosis, chronic inflammation, and increased risk of diabetes (Centers for 

Disease Control and Prevention, 2010).  

Alcohol.  Heavy alcohol consumption (over 10 drinks/week for women, and over 15 

drinks/week for men) increases the risk of cardiovascular disease (Heart and Stroke Foundation, 

2018) through an increase in blood pressure. In addition, heart attack patients who engage in 

heavy drinking are twice as likely to die from heart disease compared with non-heavy 

drinkers (Heart and Stroke Foundation, 2018). Moreover, some researchers suggest that 

light-to-moderate alcohol consumption is associated with cardioprotective effects better than 

abstaining or heavy drinking (Leong et al. 2014; Ronksley et al., 2011). However, drinking 

alcohol should not be utilized as a certain recommendation for cardiovascular health 

benefits (Heart and Stroke Foundation, 2018).  

Stress. Stress is a normal aspect of life and the human body has appropriate responses to 

manage it (e.g., release of cortisol; AHA, 2014). However, when stress becomes constant it can 

affect an individual’s cardiovascular health negatively. Prolonged high levels of cortisol can 

increase factors that negatively affect the cardiovascular system such as triglycerides, blood 



10 
 

pressure, and blood sugar (AHA, 2014). Prolonged stress can also lead to negative behaviours 

that increase the risk of cardiovascular disease such as smoking, excessive drinking, poor diet, 

physical inactivity, and lack of sleep (AHA, 2014).  

Physical inactivity.  A sedentary lifestyle doubles the risk of cardiovascular disease 

(WHO, 2002). Physical inactivity can lead to obesity, atherosclerosis, increased blood pressure 

and LDL levels, and increased risk of diabetes, factors that increase the risk of cardiovascular 

disease (AHA, 2020). Therefore, physical activity is important as it can decrease blood sugar 

levels, blood pressure by as much as 4 to 9 mmHg, increase the levels of HDL, and improve 

overall cardiovascular health, thus, decreasing the risk of cardiovascular disease (AHA, 2020).  

Exercise has been shown to reduce the risk of cardiovascular disease (Berlin & Colditz, 

1990; Sofi et al., 2008). Sundquist et al. (2005) conducted an 11-12 year follow-up study that 

investigated the association between leisure-time physical activity and cardiovascular disease 

incidence and mortality. Participants (n = 2551 women, and n = 2645 men) varied in age from 35 

to 74 years old. The researchers reported that there was a positive long-term effect of leisure-

time physical activity on cardiovascular disease risk for women and men; when leisure-time 

physical activity increased, incidence rates of cardiovascular disease decreased. It is also worth 

noting that even after adjustments for sex, age, socioeconomic status, and other main risk factors 

for cardiovascular disease, there was a significant decrease in risk of development of 

cardiovascular disease in physically active women and men (Sundquist et al., 2005). Therefore, 

physical inactivity is an important modifiable risk factors for cardiovascular disease.  

Cardiovascular Disease and Depression 

While depression can be a risk factor for cardiovascular disease, it is also often an 

outcome following cardiovascular disease. Depression is a common mood disorder characterized 
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by persistent feelings of sadness and/or a loss of interest or pleasure in previously enjoyed 

activities (American Psychiatric Association [APA], 2014). To receive a diagnosis of clinical 

depression (i.e., major depressive disorder), symptoms must persist for at least two weeks (APA, 

2014). The individual must experience five or more of the following symptoms during the same 

two-week period with at least one of the symptoms including depressed mood or loss of interest 

or pleasure. These symptoms include: depressed mood most of the day (e.g., feelings of sadness, 

hopelessness), loss of or lowered interest in almost all activities most days, weight loss or gain 

(or increase or decrease in appetite), excessive sleep or inability to sleep, loss of coordination, 

fatigue or loss of energy, feelings of worthlessness or guilt, poor concentration or indecisiveness, 

and recurrent thoughts of death or suicide. In addition, the symptoms must result in clinically 

significant distress or impairment in social, occupational, or other important areas of functioning, 

and they must not be a result of substance abuse or another medical condition (APA, 2014).  

In 2012 in Canada, depression prevalence was 5.8% in women and 3.6% in men (Patten 

et al., 2006). Depression is more than twice as prevalent in young women than men (ages 14–25 

years), but this ratio decreases with age (Patten et al., 2006). The increased prevalence of 

depression in women maybe due to hormonal changes, particularly during puberty, prior to 

menstruation, following pregnancy and at perimenopause, suggesting that hormonal fluctuations 

may be a trigger for depression in women (Albert; 2015). Some research has shown that gender 

differences in depression, while remaining significant, become smaller in elderly adults when 

compared with young- and middle-aged adults (Leach et al., 2008; Nolen-Hoeksema & Aldao, 

2011). Other researchers suggest the size of the gender gap in depression increases with age 

(Seedat et al., 2009), while some suggest it remains the same across age groups (Nguyen & 

Zonderman, 2006). 
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In the cardiac rehabilitation population, women have a rate of depression twice that of 

men (Frasure-Smith & Lesperance, 2005; Tasneem et al., 2005). After a cardiac event (i.e., 

myocardial infarction) and coronary artery bypass surgery, women report more severe depressive 

symptoms than men (Drory et al., 2003). Further, Bjerkeset et al. (2005) found that women 

presented a higher risk for depression in the first 2 years after myocardial infarction than men, 

but then reported a significant symptom reduction. By contrast, in men, the risk for depression 

increased after 2 years post-myocardial infarction (Bjerkeset et al. (2005). 

Depression can occur at any age with no apparent cause; however, some risk factors 

include family history of depression, major life changes/trauma/stress, or physical illnesses and 

medications. The two most common types of depression are clinical or major depression and 

dysthymia (or persistent depressive disorder; National Institute of Mental Health [NIMH], 2016). 

Major depression constitutes having depressive symptoms most of the day, nearly every day for 

a minimum of two weeks. Most often major depressive disorder entails cycles, or periods of time 

where symptoms are experienced, but then they may disappear for periods of time. By contrast, 

dysthymia constitutes having ongoing symptoms for at least two years. An individual diagnosed 

with this form of depression may have episodes of major depression along with periods of less 

severe symptoms (NIMH, 2016). Other depression types include manic depression, postpartum 

depression, seasonal depression, psychotic depression, premenstrual dysphoric disorder, atypical 

depression, situational depression, and disruptive mood dysregulation disorder (APA, 2014).  

Numerous reviews have shown depression is a risk factor for, and common outcome 

after, the first major cardiovascular incident or surgery such as myocardial infarction or coronary 

artery bypass (Elderon & Whooley, 2013; Hare et al., 2014; Jha et al., 2019; Mittag et al., 2016). 

Approximately one in five individuals with cardiovascular disease has depression (Elderon & 

https://www.psycom.net/10-types-of-depression/#clinicaldepression
https://www.psycom.net/10-types-of-depression/#dysthymia
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Whooley, 2013). The prevalence of depression varies according to the type and severity of 

cardiovascular disease; for example, 60% of individuals with myocardial infarction experience 

depression, 15% of individuals with ischemic heart disease experience depression, and 33% of 

individuals who experience stroke develop depression. In addition, as the severity of 

cardiovascular disease increases, the chance of developing depression increases (Elderon & 

Whooley, 2013; Hare et al., 2014; Jha et al., 2019; Mittag et al., 2016).  

Moreover, the presence of depressive symptoms or clinical diagnosis of major depressive 

disorder predicts the first incidence of cardiovascular disease in healthy individuals, the 

secondary event among cardiovascular disease patients, and complications and adverse outcomes 

in those who have had cardiovascular surgery such as a coronary artery bypass graft (Hare et al., 

2014; Jha et al., 2019; Mittag et al., 2016). Patients who experience depression after a 

myocardial infarction have a two-to-four-fold higher risk of subsequent cardiovascular events 

and three-fold increase in mortality even after adjustment for sex, smoking, and age (Hare et al., 

2014; Jha et al., 2019). Patients with unstable angina experience similar increases in subsequent 

cardiovascular events and increases in mortality (Jha et al., 2019). Similarly, after a coronary 

artery bypass graft, heart failure, and peripheral artery disease, depression is associated with 

higher subsequent cardiovascular events (Jha et al., 2019). The risk is directly related to 

depression severity (Hare et al., 2014; Jha et al., 2019).  

Mittag et al. (2016) examined the trajectory of depressive symptom classes for 12 months 

after the incidence of a cardiac event. Eligible participants (N = 252, n = 169 men, and n = 83 

women) were admitted to the hospital following a first cardiac event (i.e., acute myocardial 

infarction, acute coronary syndrome, percutaneous coronary intervention, or coronary artery 

bypass graft). The researchers found that approximately 20% of those not initially depressed 
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reported depressive symptoms by 12 months and 63% of patients with depressive symptoms at 

baseline remained depressed at 12 months. In addition, the researchers found that individuals 

with persistent depressive symptoms were at greater risk for major adverse cardiac events over 

the 12 months following the first major cardiac event. However, the researchers did not collect 

information regarding patients’ history with symptomatic depressive symptoms prior to the 

cardiac event. Individuals with a past history of depression are likely to have an increased 

incident risk of depression symptoms (Schrader et al., 2006). The researchers were also unable to 

conclude a definite temporal relationship between depressive and cardiac events since they could 

not verify whether a recurring cardiac event preceded an episode of worsening depressive 

symptoms. In addition, it is possible that the participants changed or felt prompted to pay 

attention to their health and wellbeing due to participating in an observational study. 

Nonetheless, major cardiac events may lead to the development or persistence of depression and 

depressive symptoms in patients with or without a prior depression diagnosis.  

There are several factors that could explain the relationship between cardiovascular 

disease and depression (Hare et al., 2014; Jha et al., 2019). Biological mechanisms (e.g., 

endothelial function, coagulation, autonomic nervous system, platelet receptors, pro-

inflammatory cytokines, neurohormones, and insulin resistance) could lead to depression and 

cardiovascular events. Depression could also lead to adopting negative behaviours such as 

smoking, physical inactivity, isolation, poor diet, and medication non-adherence which can 

negatively affect cardiovascular health and lead to cardiovascular disease (Hare et al., 2014; Jha 

et al., 2019). This creates a vicious cyclical relationship (individuals with cardiovascular disease 

are more likely to have depression, and individuals with depression have a higher risk of 

developing cardiovascular disease that results in declines in overall health; see Figure 1). 
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Moreover, cardiovascular disease could lead individuals to experience perceived loss of health, 

functional capacity, independence, and financial security, and could also lead to anxiety, social 

isolation, unemployment, and substance abuse which could all contribute to depression (Hare et 

al., 2014; Jha et al., 2019).  

Figure 1 

Indirect Cyclical Relationship Between Depression and Cardiovascular Disease 
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prospective design studies (N = 18) that compared individuals with depression and without; they 

found that depression was associated with increased all-cause mortality risk in individuals with 

cardiovascular disease (Gathright et al., 2017). Depression increased all-cause mortality risk in 

studies with short-, medium-, and long-term follow-up. Studies with shorter follow-up duration 

demonstrated larger effect sizes compared to studies with a longer follow-up, with short follow-

up studies (less than two years) demonstrating a stronger relationship between depression and 

mortality risk.  

In this same meta-analysis, the researchers examined four moderating variables: age, 

study location, recruitment setting, and length of follow-up (Gathright et al., 2017). Depression 

significantly increased mortality risk in samples with a mean age ≥ 65 (hazard risk ratio [HR]: 

1.26; 95% CI: 1.12 – 1.42), but not < 65 years. Regarding location, both American-based and 

non-American based studies showed pooled increased mortality risk associated with depressive 

symptoms. There was no significant difference between effect sizes, p = .36. In addition, 

depression significantly predicted mortality in inpatient (HR = 1.36; 95% CI: 1.09 – 1.62) and 

outpatient (HR = 1.11; 95% CI: 1.03 – 1.20) settings with no difference between the effect sizes, 

p = .11. Moreover, there was a significant short-term effect of depressive symptoms on all-cause 

mortality (HR = 3.24; 95% CI: 2.21–4.74), a significant medium-term effect (HR = 1.13; 95% 

CI: 1.03 – 1.24), and a significant long-term effect (HR = 1.13; 95% CI: 1.03 – 1.24) of 

depressive symptoms on all-cause mortality. The difference between effect sizes was significant, 

p < .001 (Gathright et al., 2017).  

Exercise as a Treatment for Depression. Depression can be treated with 

psychoeducation, psychotherapy, pharmacotherapy, brain stimulation therapy, and exercise 

(Centre for Addiction and Mental Health [CAMH], 2020). Exercise has been shown as an 
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effective treatment option for individuals with depression (Blumenthal et al., 1999; Cooney et 

al., 2013). Blumenthal et al. (1999) examined the effect of a 16-week aerobic exercise program 

compared with standard antidepressants medication for treating older adults with major 

depressive disorder. Participants (N = 156, n = 43 men, and n = 113 women) 50 years of age and 

older were randomly assigned to an aerobic exercise group (n = 53) where they completed three 

supervised exercise sessions per week, an antidepressant group where they received sertraline 

initiated with 50mg (n = 48), or a combined exercise and medication group (n = 55). All groups 

showed significant reductions in depression symptoms. Antidepressants had a faster therapeutic 

response than exercise, however, after 16 weeks, exercise was equally effective in reducing 

depression (Blumenthal et al., 1999).  

Similarly, Schuch et al. (2016) conducted a meta-analysis to review the effects of 

exercise on depression in older people with depression. The researchers reviewed eight studies 

that assessed older adults aged 60 years or older with depression and who were randomized to 

exercise or control groups. The researchers found a significant antidepressant effect of exercise 

including moderate intensity exercise, mixed aerobic and strength training, and in both 

supervised and unsupervised formats (Schuch et al., 2016). 

Body Image 

Body image is a complex and multidimensional construct encompassing perceptions and 

attitudes towards aspects of the body such as appearance, ability, capacity, function, and health 

(Cash, 2002; Cash, 2004; Cash, 2012). The perceptual dimension refers to the accuracy of an 

individual’s mental representations of their own appearance such as size, shape, and facial 

characteristics (Cash, 2012). Body image attitudes include people’s unique cognitions, affect, 

and behaviours towards their physical appearance and their body’s functionality (Cash, 2012). 
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The attitudinal dimension consists of three main dimensions: evaluative beliefs, such as 

satisfaction or dissatisfaction with one’s body; affect, which includes feelings regarding the 

body; and investment, which is the cognitive-behavioural importance placed on one’s physical 

appearance and function (Cash, 2012). 

Body image can be both positive and negative, yet research has mostly focused on 

negative body image. Negative body image includes negative feelings such as shame and 

anxiety, as well as negative thoughts including body dissatisfaction, drive for thinness for 

women and drive for muscularity for men (Grogan, 2017). Negative body image is associated 

with unhealthy behaviours such as physical activity avoidance, excessive exercise, dietary 

restriction, and smoking (Cash, 2000; Voelker et al., 2015), and negative mental health outcomes 

such as depression and lower self-esteem (Friedman et al., 2002).  

By contrast, positive body image is defined as accepting, loving, and respecting one’s 

body with regards to functionality, its unique characteristics, and capabilities (Tylka & Wood-

Barcalow, 2015). Positive body image has been linked to enhanced psychological health, higher 

levels of self-esteem, and lower levels of anxiety (Friedman et al., 2002). It is also linked to 

healthy eating approaches such as intuitive eating, a lower drive for muscularity in men, and 

greater intentions to engage in sun protection behaviours (e.g., wearing sunscreen; Gillen, 2015). 

Moreover, satisfaction with one’s appearance and functionality of the body is associated with 

increased pleasant feeling states, decreased depression and physical exhaustion (Reboussin et al., 

2000; Umstattd et al., 2010). 

People can experience both positive and negative body image simultaneously (Bailey et 

al., 2016; Smith-Jackson et al., 2011). Researchers previously assumed that positive and negative 

body image existed on polar ends of one spectrum. However, more recently, researchers have 



19 
 

argued that positive body image is distinct from negative body image, as the absence of negative 

body image would result in achieving a neutral body image at best (Tylka & Wood-Barcalow, 

2015). In addition to focusing primarily on negative body image, the focus of research has been 

on adolescents and young adult women. However, body image concerns can occur at any age 

(Grogan, 2017).  

Age and Body Image 

As humans age, there are physical, functional, cognitive, and social changes to the body 

that occur and tend to move individuals further away from the Western ideal, that values a 

youthful, functional body and views an aging body as undesirable (Hurd-Clarke, 2018). The 

unavoidable changes that occur to the body can contribute to changes in body image across the 

lifespan regarding both the appearance and functionality of the body. 

Physical changes. Appearance-related changes through adulthood that occur with aging 

include greying of hair, hair loss, decreased skin elasticity and wrinkles, body composition 

changes such as weight gain (approximately 7.5% increase per decade in men and women), and 

an increase and redistribution of fat mass in the body (Hughes et al., 2002; Kuk  et al., 2009). 

Moreover, sarcopenia (muscle atrophy), occurs with aging and lean muscle mass decreases 

(Sherwood et al., 2013). These physical changes may be important to body image, as it becomes 

increasingly difficult to achieve the thin, muscular and lean appearance ideals of Western 

society. 

Functional changes. The prevalence of many chronic conditions such as arthritis, 

osteoporosis, hypertension, diabetes, and cardiovascular disease increases with age, particularly 

in Canadian adults over the age of 65 years (Statistics Canada, 2009). Other age-related 

pathologies may occur such as hearing loss (National Institute of Deafness and Other 
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Communication Disorders, 2017) and vision complications such as macular degeneration (Klein 

et al., 2004). These physical changes can lead to functional declines (e.g., decreased strength, 

endurance, mobility) resulting in loss of independence in older adults, as their ability to perform 

activities of daily living (ADL; e.g., ambulating, feeding, personal hygiene, dressing, 

housecleaning, managing finances and medications, and shopping) without assistance declines 

due to their compromised functionality and health status (Edemekong et al., 2020). 

Cognitive changes. Aging is also linked to the onset of cognitive diseases including 

Alzheimer’s disease and dementia (Hardy & Selkoe, 2002; Ritchie & Kildea, 1995), and a 

decline in executive functioning (e.g., self-control, following directions, decision making and 

problem solving), reaction time, memory, and attention (Harada et al., 2013). These cognitive 

changes can lead to a decline in the ability to complete ADL and contribute to the loss of 

independence in older adults. 

Social status changes. Western society is an ageist society that tends to favour a youthful 

and functioning body, particularly for women (Hofmeier et al., 2016; Hurd-Clarke, 2018). Older 

women also report a tension and sociocultural pressure to age naturally and ‘grow old gracefully’ 

while also managing and resisting age-related changes to their appearance (Jankowski et al., 

2016). Therefore, aging women may face social isolation as women are highly valued for their 

appearance, and yet fail to meet the youthful ideal (Hurd-Clarke, 2018). Older men, by contrast, 

may be viewed as wiser and more distinguished as they age, suggesting that positive benefits (or 

at least no negative consequences) to the aging process on body image may exist for them (Hurd-

Clarke & Korotchenko, 2011). 

Body image and aging. Across the adult lifespan, these changes (physical, functional, 

cognitive, and social) move the body further away from the Western ideal and thus can lead to 
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body dissatisfaction. Although this may suggest that dissatisfaction with the body should 

increase across the lifespan, most research suggests that body dissatisfaction remains relatively 

stable across the lifespan (Fallon et al., 2014; Roy & Payette 2012; Tiggemann, 2004). In her 

review of the literature, Tiggemann (2004) noted that dissatisfaction (most often assessed as 

dissatisfaction with appearance) remains relatively stable across the lifespan for women. In more 

recent research supporting the notion that age may not affect levels of dissatisfaction in men or 

women, Fallon et al. (2014) found that up to 28% of men and 32% of women are dissatisfied 

with their body across the lifespan. No differences in body image dissatisfaction across age 

groups emerged. However, some evidence suggests that body dissatisfaction shows a curvilinear 

relationship with age, with dissatisfaction reaching a peak in middle adulthood (Fallon et al., 

2014).  

Moreover, researchers have investigated correlates of satisfaction with appearance and 

function of the body in older samples (Kaminski & Hayslip, 2006; Reboussin et al., 2000; 

Tiggemann & McCourt, 2013). Reboussin et al. (2000) examined participants (n = 471 men, n = 

383 women) aged 35 to 75 years from the Activity Counseling Trial to investigate potential 

correlates of satisfaction with body function and appearance (potential correlates were fitness 

parameters, demographic characteristics, and components of subjective well-being). Age was 

positively related to both measures of body satisfaction, and men scored higher than women on 

both measures. They also found that body composition (body mass index [BMI] and body fat) 

was negatively related to satisfaction with body appearance. By contrast, measures of subjective 

well-being (e.g., depression, quality of life, and positive and negative feeling states that occur in 

conjunction with exercise) were related to satisfaction with both appearance and body function; 

however, they accounted for significantly more variance in satisfaction with function than 
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appearance. The researchers suggested that older adults may tend to place more importance on 

their physical function than on their physical appearance (Reboussin et al., 2000), as well-being 

is generally linked to valued aspects of life.  

Additionally, Tiggemann and McCourt (2013) aimed to investigate the effect of age on 

the relationship between positive body image and body satisfaction in a sample of women (N = 

159) between the ages of 18 and 75 years. Body appreciation and satisfaction increased with 

increasing age. Specifically, those aged 50 years and older reported higher body appreciation 

than younger age groups. Further body appreciation was positively correlated with body 

satisfaction in both middle- and older-adult women. Thus, the researchers concluded that body 

satisfaction was a moderately strong predictor of body appreciation across a wide age range of 

women. However, the researchers found that the strength of the relationship between body 

appreciation and body satisfaction became weaker with increasing age, indicating older women 

were able to simultaneously experience body appreciation and dissatisfaction.  

Body image investment. There is a shift in the relative importance of appearance versus 

health and functionality of the body throughout the aging process (Bennett et al., 2017; 

Jankowski et al., 2016; Roy & Payette, 2012; Tiggemann 2004). For example, Bennett et al. 

(2017) examined how physically active older women (N = 21, aged 65 to 94) experienced their 

aging bodies. Participants described the importance of maintaining physical ability rather than 

appearance, and referenced health-related reasons for dieting, exercising or giving up smoking. 

Similarly, in a sample of men and women aged 66 to 92 years, Jankowski et al. (2016) found that 

while many participants stated that appearance was vital and that it was a communicator of 

personal identity and capability, health and physical ability trumped appearance in importance. 

Participants also noted that women were more invested in their appearance compared to men 
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(Jankowski et al., 2016). Together, these studies suggest that older adults may place relatively 

greater importance on and investment in the functionality and health of their bodies rather than 

appearance, although appearance does not cease to be important.  

 Exercise and Body Image 

 Several meta-analyses have shown that exercise improves body image (Bassett-Gunter et 

al., 2017; Campbell & Hausenblas, 2009; Hausenblas & Fallon, 2007; Reel et al., 2007). 

Hausenblas and Fallon (2007) conducted a meta-analysis of 121 studies that examined the 

impact of exercise on body image. They found a small effect size showing individuals who 

exercised had a more positive body image than non-exercisers. Subsequently, Campbell and 

Hausenblas (2009) and Reel et al. (2007) found small positive effects of exercise interventions 

on body image across age and sex. Several moderators were also identified; higher frequency 

and moderate-vigorous intensity (versus mild) exercise resulted in larger improvements in body 

image (Campbell & Hausenblas, 2009; Reel et al., 2007). By contrast, Bassett-Gunter (2017) 

found larger effects of mild and moderate intensity exercise (compared to vigorous) on body 

image in men, although the authors noted a very small number of studies investigating vigorous 

intensity activity. In addition, other moderators of the exercise-body image relationship have 

been identified. 

Sex. Experimental and single group studies in these meta-analyses indicate that there was 

a larger effect size for women than men, although it was not significant (Campbell & 

Hausenblas, 2009; Hausenblas & Fallon, 2006). The opposite relationship was found in 

correlational studies; larger effect sizes were found for men compared to women (Hausenblas & 

Fallon, 2006). Reel et al. (2007) found no difference in effect sizes for men and women 
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participating in single-sex interventions; however they did find that when groups contained both 

sex, the effect size was significantly smaller compared to participants in single-sex groups. 

Age. With regards to age, exercise interventions improve body image across the lifespan. 

For example, Hausenblas and Fallon (2006) found that exercise resulted in improved body image 

across all ages (adolescents to elderly), with smaller effects in those 55 years and older. By 

contrast, Campbell and Hausenblas (2009) found improved body image after participation in an 

exercise program, with larger effects demonstrated for older compared to younger populations. 

This age effect may be due to adults reporting higher body image concerns than younger 

populations (Campbell & Hausenblas, 2009). In general, these meta-analyses investigated 

appearance-related body image concerns and researchers should also take functional concerns 

into account, particularly when examining older populations.  

Body Image in Patients with Cardiovascular Disease 

Experiencing a cardiovascular event can change the attitude of patients towards their 

body (Pike et al., 2012; Zarek & Barańsk, 2016). Body image is an important concern for this 

group because it may impact their recovery, adherence to medical recommendations (e.g., 

medications and cardiac rehabilitation), and adoption of a healthy lifestyle (e.g., diet, exercise, 

and sleep). Furthermore, experiencing a cardiovascular event or undergoing cardiovascular 

surgery may result in physical changes such as scarring due to pacemaker-insertion or impaired 

physical functioning (e.g., bed rest after surgery; Hartmann et al., 2017; Pike et al., 2012). These 

are visible and challenging reminders of the individual’s condition. The adjustment related to 

limited physical functioning may cause increased weight gain or BMI, which can further alter the 

individual’s perception of body image and thus contribute to body dissatisfaction (appearance 

and functional dimensions).  
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Zarek and Barańsk (2016) examined the relationship between body concept and 

personality and sociodemographic, physical and medical traits in patients (n = 80 men and n = 80 

women) aged 34 to 65 years, four days after their first heart attack. The researchers found that 

patients’ body satisfaction was shaped by two personality dimensions: sociability (deriving 

satisfaction from interpersonal relations), and weakness and inhibition (characteristics such as 

uncertainty, fear, lack of self-confidence, easy distraction, volatility, and difficulty in setting and 

achieving goals) as well as gender. Lower body satisfaction was associated with higher weakness 

and inhibition and lower sociability. Women experienced less satisfaction with their bodies than 

men. More expansive, stronger, less inhibited and older people gave more priority to 

corporeality, which involves treating the body as a static object composed of individual parts, as 

well as recognizing the body as a dynamic process.  

Nonetheless, some researchers argue that individuals who experience a cardiovascular 

disease such as a myocardial infarction, report the same level of body satisfaction as healthy 

individuals (Buxant & Mertens, 1977). This may be due to the invisible nature of the disease; 

myocardial infarction is often physically invisible (no scarring).  

Furthermore, Guiry et al. (1987) evaluated psychological factors such as anxiety, 

depression, body image, motivation, and coping ability in men and women (N = 264) admitted to 

the hospital with their first myocardial infarction. They were followed over 1 year to determine 

the relationship between psychological factors and subsequent return to work, smoking 

cessation, weight reduction, and adoption of a leisure exercise program. Better-educated and 

patients with white-collar occupations presented with less depression and expressed greater 

motivation than unskilled individuals. Anxiety and poor body image tended to be least common 

in the intermediate education and occupation group.  All psychological factors predicted leisure 
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exercise change, and all but anxiety predicted smoking cessation. Poor body image was related to 

failure to decrease weight. 

Body Image and Depression 

Women are two times more likely to be diagnosed with depression than men, and 

differences are most apparent starting in puberty and last until post-menopause (Harvard Health 

Publishing, 2011). In addition, women with body dissatisfaction are twice as likely to report 

clinically significant depression symptoms as compared to women with body satisfaction 

(Jackson et al., 2014). However, there are no statistics reporting rates of both body image (e.g., 

body dissatisfaction) and depression in middle-age and older women and men.   

Paans et al. (2018) examined if depressive disorder, depressive symptoms, and BMI were 

associated with both perceptual body image and body image dissatisfaction. The sample 

consisted of women and men (N = 1449, mean age = 52 years) across three groups: remitted 

depressed patients, currently depressed patients, and healthy controls. Depression severity and 

BMI were both significantly associated with perceptions of larger body size and higher body 

image dissatisfaction. Likewise, depression diagnosis and BMI were also both significantly 

associated with higher body image dissatisfaction. In addition, in participants with current and 

remitted depression disorder, severity of depression and higher BMI contributed independently 

to larger body size perception and greater body image dissatisfaction.  

Cardiac Rehabilitation 

Cardiac rehabilitation is a systematic therapeutic process that is individualized and 

designed to optimize patients’ physical, psychological, social, vocational, and emotional status 

(Canadian Association of Cardiovascular Prevention and Rehabilitation [CACPR], 2009). It is 

available for individuals at varying stages of cardiovascular disease or individuals with a high-
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risk profile for cardiovascular disease (i.e., prevention). Most cardiac rehabilitation programs 

require a physician referral. They utilize health behaviour interventions such as exercise, 

improved nutrition, and cardiovascular disease risk factor modification (e.g., stress reduction, 

smoking cessation) in order to improve patients’ cardiometabolic fitness (CACPR, 2009).  

Cardiac rehabilitation generally consists of three phases. The first phase is inpatient and 

begins in the hospital where a cardiac rehabilitation team member will work with hospitalized 

patients on early mobilization. Patients can discuss their health situation and goals with their 

primary care provider and patients can receive education about recovery and cardiovascular risk 

factors. The second phase is limited-time outpatient rehabilitation and it takes place in a hospital-

based (or similar) outpatient facility (CACPR, 2009). This phase of cardiac rehabilitation is 

medically supervised and designed to help individuals recover after a cardiac event (CACPR, 

2009). Typically, rehabilitation programs focus on exercise, in addition to nutrition counselling, 

symptom management, smoking cessation, stress and hypertension management and control of 

diabetes or dyslipidemia. It is a multidisciplinary approach to the prevention, stabilization and 

possible reversal of cardiovascular disease. Its main purpose is to aid individuals in returning to 

their optimal activity level, both physically and mentally (CACPR, 2009). The third phase is 

lifetime maintenance; patients are encouraged to independently continue risk-factor modification 

and physical activity without cardiac monitoring or supervision. 

Exercise training. The principal component of phase two and three of cardiac 

rehabilitation is exercise, since the benefits of cardiac rehabilitation can be traced, in part, to the 

beneficial effects of exercise training on vascular biology (Clark et al., 2005; Booth et al., 2000; 

Taylor et al., 2004). However, these benefits are temporary and disappear in the absence of 

continued exercise (Kemi et al., 2004; Clark et al., 2005). Taylor et al. (2004) performed a meta-
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analysis of randomized clinical trials of cardiac rehabilitation programs (phase two). The 

researchers wanted to examine the effectiveness of exercise-only cardiac rehabilitation and 

exercise combined with psychosocial and educational programs in patients with cardiovascular 

disease. The mean exercise interventions were 3.7 sessions per week, intensity 76% VO2max or 

HRmax (the type of exercise was not specified), for approximately 53 minutes per session. The 

researchers found that participation in a cardiac rehabilitation (exercise-only or comprehensive) 

program significantly reduced all-cause mortality by 20% and total cardiac mortality by 26% 

compared to the control groups that received standard medical care (p < .05), with no difference 

between the two (Taylor et al., 2004). 

Cardiac rehabilitation utilization and adherence in Canada. Cardiac rehabilitation 

programs in Canada are underutilized. Utilization of phase two cardiac rehabilitation is 

approximately 20% in North America. This could be due to issues of geographical locations of 

these programs, extended waiting periods between referral from a doctor and the start of the 

program, and lack of referrals (Dafoe et al., 2006; Grace et al., 2014). Unfortunately, not much is 

known regarding phase three maintenance or prevention exercise program attendance and 

adherence.  

Moreover, the duration of phase two cardiac rehabilitation programs varies from 3 to 6 

months. This cardiac rehabilitation period may not be sufficient to promote and instill long-term 

healthy and physically active behaviours in individuals after the cardiac program is over. For 

example, Dagner et al. (2018) evaluated to what degree post-myocardial infarction patients 

remained physically active after the completion of an exercise-based cardiac rehabilitation 

program (phase two). Participants (N = 368) were evaluated on their physical activity levels 12-

14 months post-myocardial infarction. The researchers found that physical activity frequency per 



29 
 

week was low (zero to three times weekly) in participants over 64 years old and participants with 

anxiety or depression.  

Additionally, Thomas (2007) investigated the relationship of components of self-concept 

(body sensation, body image, self-consistency, self-ideal, and moral-ethical-spiritual self) with 

adherence to prescribed recommended health regimens (low sodium diet, regular aerobic 

activity, and prescribed medication) in individuals (N = 97, mean age 62 years) with heart 

failure. This researcher found that individuals who felt more threatened by diet, exercise, and 

medications in the areas of total self-concept, body sensation, body image, self-consistency, and 

self-image were less adherent to the recommended health regimens. Threat to body image 

explained most of the variance and was the best predictor of poor adherence. The finding 

demonstrates that body image continues to have a significant influence on health behavior 

beyond adolescence (Thomas, 2007). Therefore, it is important to encourage individuals with 

cardiac disease to participate in maintenance exercise programs. 

Cardiac Rehabilitation and Depression 

Phase one. The inpatient program is typically two to five days in duration and provides 

hospitalized patients with specialized care. Members of the cardiac rehabilitation team (which 

could include nurses, doctors, physiotherapists, occupational therapists, social workers, nutrition 

counsellors, and speech therapists) support and assess the patient in recovery to ensure early 

mobility (UOHI, 2020). Physiotherapy services are provided to ensure that patients are moving 

in a proper and safe way. Occupational therapists aid patients in regaining the ability to perform 

tasks required to independently take care of themselves in the community. Social workers help 

patients and their families with hospital paperwork, counselling and planning, and community 

resources to ease stress, fear, or worry. Speech-language pathologists work on improving 
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communication and swallowing disorders after experiencing a stroke. Registered dietitians 

provide patients with nutrition information that can help aid in their recovery and lower the risk 

of reoccurrence. Nurse specialists work with patients and their families in a non-judgmental and 

supportive environment to help patients quit smoking in a safe and comfortable environment. 

Nurses also educate patients on self-management of risk factors (e.g., blood pressure, physical 

activity, stress management). Doctors also provide information and referrals to phase two of 

cardiac rehabilitation programs (UOHI, 2020).  

Phase two. The outpatient cardiac rehabilitation program has several benefits that include 

promoting a healthier lifestyle, reducing complications, hospitalizations and early death, 

increasing self-confidence, and reducing mortality between 20-30% compared to standard care 

(Arthur et al., 2010; CACPR, 2009). This is clinically equivalent to the benefits of taking beta 

blockers and ACE inhibitors, albeit, not as widely prescribed (CACPR, 2009). In addition, 

reduction in frequency and severity of angina, increased functional capacity in heart failure 

patients, improved lipid profiles, reduced blood pressure and hypertension, and improvements in 

overall psychological well-being have also been reported (Arthur et al., 2010; CACPR, 2009; 

Taylor et al., 2004). Anderson et al. (2016) conducted a meta-analysis to investigate the 

effectiveness of exercise-based cardiac rehabilitation in patients with cardiovascular disease. The 

review included 63 trials in patients with cardiovascular disease, predominantly heart attack 

survivors and those who had heart bypass surgery or angioplasty. It was reported that exercise-

based cardiac rehabilitation reduced the risk of cardiovascular mortality and risk of 

hospitalisation. However, it did not reduce the risk of myocardial infarction or revascularisation 

(Anderson et al., 2016).  
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In Canada, and specifically Ontario, phase two of cardiac rehabilitation can be anywhere 

from 3 to 6 months in duration depending on the severity of the cardiac event (Canadian Agency 

for Drugs and Technologies in Health, 2010). In Ontario, several cardiac rehabilitation programs 

exist such as Cardiac Rehabilitation and Secondary Prevention Program at St. Joseph’s Health 

Care in London, the Cardiac Health and Rehabilitation Centre (CHRC) at Hamilton General 

Hospital, Niagara Health and Rehab Centre, and Cardiovascular Prevention and Rehabilitation 

Program at the Toronto Rehabilitation Institute (Cardiac Health Foundation of Canada, 2018). 

The services usually include prescribed exercise classes that are overseen by physicians and 

group educational seminars that include topics on heart health, exercise safety, risk factors, 

nutrition, medications, stress management, healthy eating, blood pressure, and diabetes 

education. A team of health care professionals (e.g., physicians, nurse educators, nutritionists, 

exercise specialists, mental health specialists, and physical and occupational therapists) deliver 

these various classes and aid patients through their cardiac rehabilitation journey (Cardiac Health 

Foundation of Canada, 2018). 

Milani and Lavie (2007) investigated the effect of phase two cardiac rehabilitation (12 

weeks of 36 educational and exercise sessions) on depression in coronary disease patients (n = 

381 men, n = 141 women) with a mean age of 64 years old. The control group consisted of 

patients not completing rehabilitation (n = 179). The researchers found that the prevalence of 

depression decreased by 63%, from 17% to 6% (p < .0001) after completion of the phase two 

rehabilitation program. In addition, patients with depression who completed rehabilitation had a 

73% lower mortality (8% vs 30%; p = .0005) compared with depressed subjects in the control 

group (Milani & Lavie, 2007). Similarly, Yohannes et al. (2010) found that participating in 
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cardiac rehabilitation over six weeks resulted in significant improvements in depression and 

anxiety, and these benefits remained significant at 12 months (Yohannes et al., 2010).  

Phase three. The maintenance phase is independent as it is up to the individual to 

continue practicing beneficial health behaviours (e.g., exercise, proper nutrition and healthy 

eating, and stress management; CACPR, 2009), often without structured programming or 

supervision. Individuals are encouraged to monitor their blood pressure, attend follow-up visits 

with their doctor, attend educational sessions, take part in support groups and outreach 

programmes, and exercise. Phase three can also help individuals who could not register or 

continue participating in phase two or who have risk factors for cardiovascular disease 

(CACPR, 2009).  

Even though exercise levels increase during structured programmes such as phase two 

cardiac rehabilitation (Conn et al., 2009), individuals who have completed phase two of cardiac 

rehabilitation have difficulty maintaining their level of exercise afterwards (Blanchard & 

Glasgow, 2014; Sweet et al. 2011). Hardcastle et al. (2015) identified lack of social support, 

health/ill-health avoidance, and lack of enjoyment as factors associated with low exercise 

maintenance after completing cardiac rehabilitation. However, a maintenance program could 

encourage adherence as it addresses lack of social support and enjoyment. Maintenance 

programs often allow partners and family members of the affected individuals to exercise with 

them at the facilities, and the individual has various options of physical activities that they could 

enjoy and participate in. Maintaining exercise training is important to sustain exercise protective 

effects such as improved cardiac health, depression, and body satisfaction.  

Seki et al. (2003) investigated the benefits of phase three cardiac rehabilitation focused 

on exercise training for 6 months on psychological states (anxiety and depression) of Japanese 
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male patients 65 years and older (N = 38) with coronary artery disease. The phase three program 

included one supervised exercise session at the clinic each week with at least two home exercise 

sessions. The cardiac rehabilitation maintenance program resulted in significant improvements in 

anxiety but not depression (Seki et al., 2003). Lingering protective effects due to participating in 

a phase two cardiac rehabilitation program could have accounted for the lack of improvement on 

depressive symptoms. In addition, this study was completed in Japan, highlighting the fact that 

cultural differences may also exist compared to Canada. Furthermore, the participants had only 

one group exercise session per week and two home-based exercise sessions. Previous literature 

reports that group-based exercise sessions (2-3 weekly) are more effective at improving 

depression in older adults (Mortazavi et al., 2013; Pfaff et al., 2014). Therefore, one group-based 

exercise session may not be sufficient to observe significant improvements in depression.  

Moreover, Pinto et al. (2013) examined the effects of a telephone-based maintenance 

intervention on exercise adherence and depression at 6 and 12 months after completing phase 

two cardiac rehabilitation. The maintenance group followed the individualized exercise 

prescriptions received at discharge. Each participant was also given home logs and pedometers to 

monitor exercise. The maintenance group received weekly phone calls over the first 2 months, 

biweekly for the next 2 months, and monthly for the last two months, from the intervention 

coordinator to promote adherence to their prescribed aerobic exercise plan. The contact control 

group received calls from the coordinator at the same intervals as the maintenance group, 

however, the phone calls were used to monitor general health problems. The researchers found 

that the change in depression was only significantly different between groups at 12 months 

(Pinto et al., 2013). The researchers speculated that there may be lingering protective effects due 

to previous participation in a cardiac rehabilitation program on depressive symptoms (Pinto et 
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al., 2013). That is, reductions in depression that result from cardiac rehabilitation may continue, 

even after the end of the formal cardiac rehabilitation program. The protective effects of cardiac 

rehabilitation appear to sustain improvements in depressive symptoms for the first 6 months after 

rehabilitation.  

Maintenance programs can be considered a natural transition from phase two, as 

individuals continue to have the structure and stability of a planned exercise program, and the 

social support of other exercising individuals when they participate in a centre-based 

maintenance program (Clark et al., 2011). Ashworth et al. (2009) found center-based programs 

to be superior to home-based programs in individuals with cardiovascular disease, and 

Blumenthal et al. (1999) showed that group exercise training in older patients with major 

depression was as effective as antidepressant treatment. Therefore, phase three is a critical period 

and maintenance programs such as the Brock Niagara Centre for Health and Well-Being 

(BNCHW) can help individuals who participated in phase two sustain the physical and mental 

improvements they acquired. Phase three can also help individuals who did not participate or 

adhere to phase two, to improve their physical and mental health.  

Cardiac Rehabilitation and Body Image   

 There are few studies investigating body image in a cardiac rehabilitation setting 

(Lichtenberger et al., 2003). Lichtenberger et al. (2003) investigated the relationships between 

physiologic function and depressive symptoms, and physiologic function and body image in men 

(N = 72) ages 51 to 84 years in a maintenance cardiac rehabilitation exercise program. The 

researchers found that depressive symptoms were not significantly related to functional status 

(self-reported perception of physiologic function) or functional capacity (clinician-reported 

physiologic function via exercise or diagnostic testing). However, functional status explained 
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variance in body image (social physique anxiety and body appearance satisfaction) beyond that 

accounted for by functional capacity. Thus, maintenance programs should focus on increasing 

patients’ perceptions of their own capabilities.   

Furthermore, body image can improve after experiencing a cardiovascular event. Adib-

Hajbaghery et al. (2020) examined body image changes in patients (N = 140) before and after 

coronary artery bypass graft (CABG) surgery. Body image was assessed via six dimensions: 

appearance evaluation, appearance orientation, fitness evaluation, fitness orientation, subjective 

weight, and body areas satisfaction. It was found that mean overall body image scores increased 

by 9% one month after receiving CABG surgery. Initial low body image scores might have been 

due to the physical problems (e.g., limited physical functioning abilities and disfigurement) these 

patients experienced due to their cardiac problem that might have negatively affected their 

satisfaction level with their bodies’ functional capabilities. Improvements in physical condition, 

reduction of cardiac problems, greater ability to perform the activities of daily living and better 

psychological status are all possible factors that could have led to improved body image one 

month after surgery (Adib-Hajbaghery et al., 2020). 

 Overall, there is considerable research on the effects of cardiac rehabilitation on physical 

and mental health in individuals with cardiovascular disease. Exercise is a key factor in phase 

two and three cardiac rehabilitation programs. Yet, many individuals fail to meet guidelines for 

exercise following acute cardiac rehabilitation (Izawa et al., 2004). Further, there is limited 

research on characteristics of people engaged in community-based cardiac rehabilitation 

maintenance and prevention exercise programs. Finally, the benefits of cardiac rehabilitation 

maintenance and prevention exercise program on depression and body image are not well-

established. 
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CHAPTER 2: RATIONALE 

Cardiovascular disease encompasses a group of conditions that affect the heart muscle 

and blood vessels, including myocardial infarction, ischemic heart disease, and stroke (Heart and 

Stroke Foundation, 2018). Cardiovascular disease takes over 17 million lives each year making it 

the number one cause of death globally (WHO, 2017). More specifically, in Canada, about 1 in 

12 adults 20 years of age and older live with cardiovascular disease (Government of Canada, 

2017), making it an important health concern.  

In Ontario, individuals who have experienced a cardiac event are prescribed to participate 

in cardiac rehabilitation. Cardiac rehabilitation is a medically supervised, personalized, 

comprehensive, multidisciplinary program of exercise, nutrition counselling, symptom 

management, smoking cessation, stress and hypertension management, and control of diabetes or 

dyslipidemia that aids in the recovery post cardiac event or surgery (Cardiac Health Foundation 

of Canada, 2018). Cardiac rehabilitation is also beneficial in the prevention, stabilization and 

possible reversal of cardiovascular disease. The main purpose of cardiac rehabilitation is to help 

patients recover and return to their optimal physical and mental health activity levels (Cardiac 

Health Foundation of Canada, 2018). There are approximately 220 cardiac rehabilitation 

programs across Canada, with the greatest number of programs in the province of Ontario (over 

100 programs). Cardiac rehabilitation consists of three phases in total. Phase one is a few days 

long and occurs in the hospital where the patient receives some education about risk factor 

management. The patients participate in low exercise levels consisting of early mobility and they 

are closely supervised. After the completion of phase one, patients are referred to phase two 

which is an outpatient program that lasts up to 6 months. Patients receive nutritional counselling, 

extensive education regarding risk factor modification, and supervised exercise. Phase two 
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cardiac rehabilitation programs tend to be three to 6 months in duration and are covered by the 

Ontario Health Insurance Plan for up to 6 months (Humber River Hospital, 2017). Phase three is 

not covered by the Ontario Health Insurance Plan, however, individuals are encouraged to 

participate in this phase to maintain their exercise to potentially prevent further cardiovascular 

disease. Individuals have the opportunity to participate in a variety of exercise options (e.g., 

circuit training, walking, tai chi, yoga, and dance) and continue beneficial health behaviours 

(e.g., proper nutrition and healthy eating and stress management; CACPR, 2009).  

Cardiac rehabilitation has been shown to be effective for long-term survival after a 

cardiac event (Alter et al., 2009; Witt et al., 2004). Alter et al. (2009) examined the long-term 

survival of individuals who experienced a recent cardiac event from Canada’s largest cardiac 

rehabilitation program. Cardiac rehabilitation participants (N = 2042) were matched with 

controls who had also experienced a recent cardiac event and were hospitalized but did not 

attend cardiac rehabilitation. The mean age of the sample was 59.4 years with 29% of the cohort 

comprising patients aged 66 years and above, and 12.6% of the patients were female. The 

researchers found that participation in the cardiac rehabilitation program resulted in a 50% 

decrease in long-term mortality as compared with population-matched controls. The researchers 

also found that adherence to the program was the main determinant of survival (Alter et al., 

2009).  

In addition, Witt et al. (2004) investigated the association between phase two cardiac 

rehabilitation participation and survival post-myocardial infarction hospitalization. Patients (N = 

1812) were hospitalized for a first incident of myocardial infarction and agreed to participate in 

the study. Overall, 55% of individuals post-myocardial infarction hospitalization (N = 1000, n = 

292 women, mean age 61 years) enrolled in cardiac rehabilitation; those that did not enrol (N = 
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812, n = 468 women) had a mean age of 74 years. Those participating in the cardiac 

rehabilitation program had higher survival rates, regardless of age and gender, compared to 

individuals who did not participate (Witt et al., 2004).  

After the completion of phase two cardiac rehabilitation, long-term exercise maintenance 

is not guaranteed since sustaining healthy behaviours and physical activity benefits requires a 

constant supportive environment for long-term adherence to help ensure that new lifestyle 

changes are integrated into everyday life (Murray et al., 2013). Pinto et al. (2011) conducted a 

study to evaluate the effects of a telephone-based 6-month exercise counseling intervention on 

maintenance of exercise behavior after completing phase two cardiac rehabilitation. Participants 

(20.8% female with a mean age of 63.6 years) were randomly assigned to exercise counselling (n 

= 164) or a control group (n = 66). The researchers found that exercise counselling promoted 

increased maintenance of exercise; although exercise participation did not differ significantly at 

6 months, those in the exercise counselling group reported significantly more exercise at 12 

months. The intervention was associated with greater likelihood of meeting the physical activity 

guidelines and protection against decline in motivational readiness to exercise at 6 months and 

12 months (Pinto et al., 2011).  

Despite the benefits of cardiac rehabilitation, in Canada, phase two attendance remains 

poor and not much is known regarding maintenance or prevention exercise program attendance 

and adherence. For example, in 2001 in Ontario, only 22% of eligible individuals had access to 

phase two cardiac rehabilitation programs (Arthur et al., 2004). In 2006, 34% of high-risk 

secondary prevention patients (e.g., post-acute coronary syndrome, coronary artery bypass graft 

surgery, percutaneous coronary interventions, valve surgery, or heart failure) reported 

participating in a cardiac rehabilitation program (Candido et al., 2011). More recently, in Ontario 
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an analysis of revascularization patient referrals showed that 51.8% were referred to cardiac 

rehabilitation, with rates of attendance unknown (Brady et al., 2013). These studies suggest that 

over the years more individuals are being referred to cardiac rehabilitation. Further, capacity of 

cardiac rehabilitation programs has increased over time. Multiple factors may have contributed 

to this increase in referral and capacity such as an increase in number of cardiac rehabilitation 

facilities, increase in cardiac rehabilitation subsidies, standardized referral forms across 

programs, decreased wait time between referral and admission date, and an increase of minority 

representation such as women and ethnic minority individuals (Brady et al., 2013; Candido et al., 

2011).  

Several factors can affect adherence to cardiac rehabilitation maintenance and prevention 

exercise programs (e.g., lack of referrals by physician, lack of perceived benefits of cardiac 

rehabilitation, low self-efficacy and self-esteem, lack of social support, employment status, older 

age, and being female; Daly et al., 2002). One additional factor is depression, which has a 

bidirectional relationship with cardiovascular disease (Elderon & Whooley, 2013; Hare et al., 

2014; Jha et al., 2019). Individuals with depression are more likely to experience cardiovascular 

disease and patients diagnosed with cardiovascular disease are more likely to experience 

depression (Hare et al., 2014; Jha et al., 2019). Further, depression can impact adherence to 

cardiac rehabilitation and in particular physical activity. For example, Dagner et al. (2019) found 

that depression was a predictor of low physical activity maintenance following exercise-based 

cardiac rehabilitation 12 to 14 months after a myocardial infarction. Although pain/discomfort 

was the major domain for lack of physical activity maintenance, depression was common and 

present in almost half of the patients (Dagner et al., 2019).  
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Moreover, along with depression, body image is a predictor of adherence to treatment 

interventions (Dagner et al., 2019; Thomas, 2007). For example, Thomas (2007) found that 

individuals who felt more threatened by diet, exercise, and medications in the areas of total self-

concept, body sensation, body image, self-consistency, and self-image were less adherent to the 

recommended health regimens. In addition, individuals with body dissatisfaction are twice as 

likely to report clinically significant depression symptoms (Dyl et al., 2006; Jackson et al., 

2014). Thus, depression and poor body image could create a vicious cycle for individuals with 

cardiovascular disease if these two factors are not targeted in rehabilitation programs.  

Overall, there is considerable research on early stages of cardiac rehabilitation; however, 

no research has been conducted on later stages of exercise rehabilitation programs, specifically 

with respect to depression and body satisfaction in maintenance or prevention exercise programs. 

It is vital to evaluate cardiac rehabilitation maintenance and prevention exercise programs that 

could promote long-term physical activity behaviours in order to alleviate depression, improve 

poor body image and reduce the risk of a primary or secondary cardiovascular event.  

Purpose  

The overall purpose of the present study was to investigate the effect of a cardiac 

rehabilitation maintenance and prevention exercise program on depression and satisfaction with 

appearance and satisfaction with functionality in older adults with cardiovascular disease or risk 

factors. Specifically, this study will:  

1. Describe characteristics of those enrolled in a cardiac rehabilitation maintenance and 

prevention exercise program in terms of demographic, physical activity, depression, and 

body satisfaction.  
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2. Identify baseline differences in depression and body satisfaction among responders and 

non-responders. Participants were classified into one of these two groups (responders 

versus non-responders; see descriptions below) at the end of the 6-month period, 

consistent with Wilcox et al. (2006). Those classified as responders completed the 

questionnaire package at both time times (i.e., baseline and 6-months). Non-responders 

completed the first set of questionnaires at baseline, but did not complete the second set 

at 6 months.  

3. To evaluate the effect of a cardiac rehabilitation maintenance and prevention exercise 

program on depressive symptoms and body satisfaction.  

Hypotheses  

Since depression and body image have been found to be predictors for adherence in 

medical treatments (Dagner et al., 2019; Thomas, 2007), it was hypothesized that, compared to 

non-responders, responders (i.e., those that completed the 6 months questionnaires) from the 

cardiac rehabilitation maintenance and prevention exercise program would report lower baseline 

depressive symptoms and higher satisfaction with appearance and function. Second, since early 

stages of cardiac rehabilitation have been shown to improve depression and poor body image 

(Lichtenberger at al., 2003; Milani & Lavie, 2007; Yohannes et al., 2010), it was hypothesized 

that participants would report lower levels of depression and higher levels of satisfaction with 

appearance and function of the body after 6 months of participation in the cardiac rehabilitation 

maintenance and prevention exercise program. 
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 CHAPTER 3: METHODOLOGY 

Study Design. This was an observational, prospective single-group study of a cohort of 

members from the Heart Strong program at the BNCHW. New members joining the Centre who 

consented to participate completed questionnaires regarding depression, body satisfaction, and 

physical activity at two time points 6 months apart: prior to beginning the program and 6-months 

later. Members also underwent clinical measures at the same time points.  

Study Context. This research study is part of a larger study conducted at the BNCHW. 

Data was collected from 212 participants from January 2008 to December 2019. The larger study 

aimed to understand the characteristics and analyze the physical and psychological benefits for 

men and women who participate in the Senior Fit, Power Cord, and Heart Strong programs at the 

Center. The Senior Fit program is designed for individuals 55 years of age or older who are 

capable of independently performing physical activities. The Power Cord program is wheelchair 

accessible and targets exercise activities specific to individuals with spinal cord injury, multiple 

sclerosis, and amputations in order to improve function and reduce the risk of diseases associated 

with inactivity for these populations. The Heart Strong program is a cardiac rehabilitation 

maintenance and prevention exercise program aimed at individuals varying in age with 

cardiovascular disease or with risk factors for heart disease (e.g., hypertension, 

overweight/obesity, diabetes, high cholesterol and/or dyslipidemia). Members from the Power 

Cord and Senior Fit programs were excluded from this study since the focus was on cardiac 

rehabilitation maintenance and prevention exercise programs.  

In order to become members of the Centre, individuals signed a waiver form (i.e., 

Assumption of Risk and Release of Liability Agreement; see Appendix A), completed an 
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information sheet (i.e., emergency contact, medical history, and physical information), and lastly, 

provided clearance from their doctor via a letter (i.e., associated risks, exercise restrictions, and 

diagnostic testing required) as well as results of a stress test. Memberships for the Heart Strong 

program were available for 3 months, 6 months, and 12 months, with costs ranging from 

$35.25+HST per month to $41.00+HST per month depending on the membership length.  

The BNCHW. The Centre is staffed by a full-time manager and a full-time coordinator 

who are both registered Kinesiologists. The Center contains basic cardiovascular, strength, 

balance and flexibility training equipment (e.g., treadmills, elliptical machines, stationary 

bicycles, weight-lifting machines, and rowing machines). The facility is open to all members 

Monday to Friday from 7:30am–7:00pm, and on Saturdays from 8am–noon. All members were 

encouraged to come at least three days per week, however, they could attend as many times as 

they desired. In addition, the Centre offers numerous group fitness classes each term including 

circuit training, yoga, stretching, dance, qi gong, tai chi, core training, and walking. All classes 

are open to all members. The Centre also offers education sessions each term on topics such as 

nutrition, stress, sleep, chronic disease and exercise. Participants can attend any session they 

wish. Centre attendance (including exercise and educational sessions) is not tracked. 

Participants 

A total of 212 participants (n = 111 men and n = 101 women) agreed to participate in the 

study. They ranged in age from 26 to 91 years (M = 62.58, SD = 10.63 for men; M = 64.08, SD = 

9.33 for women; see Tables 1 and 2 for breakdown of the sample by risk for clinical depression 

and by their BMI category, respectively). The inclusion criteria for the study were: (a) men and 

women in the Heart Strong program of any age with cardiovascular disease or with risk factors 

for heart disease; (b) able to read and understand English; and (c) no contra-indications to 
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exercise. The exclusion criteria included: (a) being diagnosed with condition(s) that affected the 

ability to safely perform the physical activity independently (e.g., severe Alzheimer’s or 

fractures less than eight weeks prior to program start) such that they were unable to get a 

doctor’s clearance.  

This was a community-based, observational study, with participants completing the 

questionnaires and undergoing clinical measures at baseline and after 6-months of exercise. 

However, while 212 members completed the baseline measures, only 74 completed measures at 

6 months. Of those that did not complete the second set of measures, some individuals continued 

to exercise but simply chose not to complete the second set of measures, while others dropped 

out of the cardiac rehabilitation program altogether. Because we did not track attendance, and we 

did not have access to membership records, we were unable to distinguish between these two 

groups. We chose terminology consistent with Wilcox et al. (2006) who investigated changes in 

physical activity and related outcomes in older adults in two community-based physical activity 

programs. Responders were those that completed both baseline and 6-month data collections. 

Non-responders completed the first set of questionnaires at baseline, but did not complete the 

second set at 6 months.   

Table 1 

Individuals at Risk for Clinical Depression 

 Not at risk for clinical 

depression (n = 105) 

At risk for clinical depression 

(n = 107) 

Men 53 58 

Women 52 49 

Responders 39 38 

Non-responders  66 69 

Note. CESD depression cut-off score of 16 or greater identifies individuals at risk for clinical 

depression.  
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Table 2 

Percentages for BMI Status for Participants at Baseline 

 n (%) 

Underweight 0 (0%) 

Optimal  28 (13.20%) 

Overweight 66 (31.10%) 

Obese 118 (55.70%) 

Note. BMI has a unit of kg/m2; BMI classifies underweight as ≤ 18.5, optimal as 18.5 – 24.9, 

overweight as 25 – 29.9, and obese as ≥ 30.  

Measures 

A number of self-report questionnaires were completed by participants as part of the 

larger study. The following measures were used for the present study. A copy of all measures 

used in the present study can be found in Appendix B and C. 

Demographics and medical history. Participants self-reported demographic information 

(i.e., sex, birth date, living situation, method of transportation to the Centre, time it takes to get to 

the Centre, level of education, current employment, and previous occupation), and medical 

information (e.g., presence of risk factors for heart disease, allergies, and medications used).  

Depression. Participants completed the Centre for Epidemiological Studies Depression 

scale (CES-D; Radloff, 1977). It is one of the most widely used self-report depression measures 

in community studies (Shafer, 2006). The CES-D is a 20-item measure that evaluates frequency 

of occurrence of depressive symptoms. Response options range from 0 to 3 for each item, with 

the following response options: 0 = rarely or none of the time (less than 1 day), 1 = some or a 

little of the time (1-2 days), 2 = occasionally or a moderate amount of time (3-4 days), or 3 = 

most or all of the time (5-7 days). A sample question is, “I was bothered by things that usually 

don’t bother me.” The CES-D was originally created as a four-factor measure, capturing 

depressed affect, somatic/vegetative factors, interpersonal factors, and positive affect. Regardless 
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of the four-factor structure, for the practical assessment of depressive symptoms, Radloff (1977) 

advised that all 20 items be calculated as a single score instead of factor scores. Total scores 

range from 0 to 60, with higher scores indicating greater depressive symptoms.  

Researchers have suggested a cut-off score of 16 or greater that aids in identifying 

individuals at risk for clinical depression (Lewinsohn et al., 1997). Using this cut-off value, the 

CES-D has demonstrated good sensitivity in women who participated in cardiac rehabilitation 

(Beckie et al., 2011). Moreover, the CES-D is one of the most commonly used depression 

questionnaires and is responsive to changes in depression over the course of cardiac 

rehabilitation (Gonzalez-Roz et al., 2019). In previous studies with middle-aged and older 

women, the CES-D has demonstrated adequate reliability, with Cronbach’s alpha = .90 (Cosco et 

al., 2017). Furthermore, Moon et al. (2017) found the CES-D to be a valid screening tool for the 

early stages of anxiety and depression in adults with cardiovascular disease in Korea.  

Body satisfaction. Participants completed the 9-item Satisfaction with Body Appearance 

and Function scale (Reboussin et al., 2000), developed to assess body image in middle-aged and 

older adults. Each item is rated on a 7-point Likert scale ranging from -3 = very dissatisfied to 3 

= very satisfied. Six items make up the functionality satisfaction subscale (e.g., “how satisfied 

are you with your endurance and stamina”), and 3-items assess satisfaction with appearance 

(e.g., “how satisfied are you with your overall physical appearance”). Scores for each subscale 

are summed and averaged to produce a satisfaction with function, and appearance scores, with 

higher scores indicating higher satisfaction.  

Support for the discriminant validity of both subscales has been reported in a sample of 

men and women ranging in age from 35 to 75 years (mean age 51 years; Reboussin, 2000), with 

determinants (fitness assessments, demographic characteristics, and measures of subjective well-
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being) of body function differing from those of body appearance. Internal consistency reliability 

in this sample was also reported (Cronbach alpha coefficients of .94 for body function and .92 

for body appearance). Moreover, the correlation between factors in the confirmatory model was 

estimated to be .60, suggesting a strong, positive correlation between satisfaction with body 

function and satisfaction with body appearance (Reboussin, 2000).  

Physical activity. The Godin-Shephard Leisure Time Physical Activity Questionnaire 

(GLTPAQ; Godin & Shephard, 1985) was also administered. It is a 3-item measure that assesses 

leisure-time physical activity over a typical week. Participants are asked to indicate how often 

they engage in each of three intensities of physical activity for at least 15 minutes at a time over 

a typical week: mild (minimal effort), moderate (not exhausting), and strenuous (heart beats 

rapidly). Each frequency score is multiplied by a corresponding metabolic equivalent of task 

(MET) value (i.e., 3, 5, and 9 for mild, moderate, and strenuous exercise, respectively) and 

summed to obtain a leisure score index expressed in arbitrary units (Amireault & Godin, 2015). 

Individuals reporting scores on moderate to strenuous intensity physical activity ≥ 24 are 

classified as active, scores of 14-23 are considered moderately active, and scores ≤ 14 are 

classified as insufficiently active/sedentary (estimated energy expenditure < 14 Kcal/kg/week; 

Amireault et al., 2015).  

The GLTPAQ has been validated for classifying individuals in cardiac rehabilitation, 

with multiple sclerosis, and breast cancer survivors into sufficient or insufficient activity 

categories (Amireault et al., 2015; Sikes et al., 2019). Test-retest reliability for 15 days or less 

and 30 days or less were satisfactory (k = .65 and k = .45, respectively; Amireault & Godin, 

2015). Evidence of validity in healthy individuals (n = 45 women, and n = 55 men) with a mean 

age of 45.5 years has been provided, with the GLTPAQ explaining 22.0% of the variance in a 

https://journals-scholarsportal-info.proxy.library.brocku.ca/search?q=Steve%20Amireault&search_in=AUTHOR&sub=
https://journals-scholarsportal-info.proxy.library.brocku.ca/search?q=Steve%20Amireault&search_in=AUTHOR&sub=
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linear combination of VO2 max and percent body fat. Individuals classified as active according 

to the GLTPAQ had higher VO2 max and lower percent body fat compared to individuals 

classified as insufficiently active (Amireault & Godin, 2015).  

Clinical measures. In addition to the self-report measures, several clinical measures were 

taken by researchers. Participants were asked to take their shoes and socks off for height (m) and 

body mass measures (kg) following standard laboratory procedures. Height was measured using 

a SECA Stadiometer to the closest 1/10 of a centimeter and body mass was measured on a 

Heath-o-meter Professional Scale to the nearest 0.1 kilogram. Using height and body mass, BMI 

was calculated (kg/m2). Waist circumference measures were taken from the narrowest point on 

the torso and hip circumference was measured at the widest part of the hips to the nearest 1/10 of 

a centimeter. Resting blood pressure and heart rate were assessed via an automated blood 

pressure cuff (Omron HEM-705CPCAN) placed on the upper portion of the left arm over the 

brachial artery. Participants were seated upright in a quiet room while an automated machine 

measured their resting blood pressure (systolic over diastolic blood pressure mmHg) and heart 

rate (bpm). Blood pressure and heart rate measurements were completed three times, and the 

average (for systolic blood pressure, diastolic blood pressure, and heart rate) was recorded for 

each measure. 

Procedures 

The university research ethics board reviewed this project and provided clearance for the 

original study. Clearance was also received for secondary analysis of the data for the current 

study (see Appendix D). New Heart Strong members of the BNCHW were verbally informed by 

one of the staff members at the Centre about the study purpose and requirements during their 

first visit. Interested participants scheduled an appointment with a research assistant to complete 
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all measures. All measures were completed in a private room at the Centre. Participants first 

provided informed consent (see Appendix E) then completed the questionnaire package. A 

researcher was available at all times to answer any questions.  

Next, participants’ clinical measures were taken following standard lab procedures. After 

completing all the measures, members were able to participate in the Heart Strong cardiac 

rehabilitation maintenance and prevention exercise program (see below for description). Six 

months later they were contacted by a member of the research team in order to schedule and 

complete the same questionnaire package and clinical measures for a second time (see Figure 2).  

Cardiac Rehabilitation Maintenance and Prevention Exercise Program 

Orientation. At their first session in the Heart Strong program, participants underwent an 

orientation to the Centre and the exercise equipment. An undergraduate or graduate Kinesiology 

or Health Sciences student taught participants how to perform each of the exercises in their 

program (see below) and use each piece of exercise equipment properly. During this process, 

participants were informed which muscle group was targeted by each exercise and the exercise 

was demonstrated by the student. Next, where necessary, equipment positions were adjusted for 

each person (e.g., seat height). Then, members were given time to practice each exercise under 

the supervision of trained students with no additional weight used. Each participant was assisted 

with each exercise until they could consistently maintain proper form and technique. Once they 

could complete an exercise properly, a starting weight was established such that the member 

could complete 8-10 repetitions properly and could feel the correct muscle working. Exercises 

were adapted where necessary due to medical conditions. Participants were advised to do 10-15 

repetitions and 2-3 sets of each strength training exercise.  
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In addition to the strength exercises, participants were introduced to five different modes 

of cardiovascular endurance exercise: treadmill, recumbent leg cycle ergometer, upright leg 

cycle ergometer, arm cycle ergometer, and rowing machine. Each participant was encouraged to 

complete a least 20 minutes of cardiovascular exercise training each session. Members were 

educated and encouraged about the benefits of regular exercise throughout the orientation. 

Student volunteers also taught participants how to properly record cardiovascular training mode, 

duration, intensity, rating of perceived exertion, and exercise heart rate, along with their 

repetitions, sets, and weight used for each resistance training exercise into their individual 

logbooks in order to track progress. Participants were also advised to record their resting heart 

rate and blood pressure pre- and post-workout (see Appendix F). Where necessary, participants 

were instructed on how to use automated blood pressure cuffs for these measures.  

Exercise program. The participants completed, on average, 45 minutes of exercise 

training each visit. Participants began their exercise session with a 10-minute warm-up using the 

cardiovascular equipment of their choice (e.g., treadmill, stationary bike, arm cycle, and/or 

rowing machine). Next, they completed 12 weight training exercises (see Appendix G), followed 

by another 10 minutes of cardiovascular exercises. Participants had the option to perform core 

exercises, balance exercises, and stretching. Participants were advised to reach 65% to 85% of 

their maximum heart rate and/or use a rating of 3-5 on the Borg 0-10 rating of perceive exertion 

scale (Borg, 1982) to rate their level of effort. All exercise prescriptions were based on 

guidelines established by the American College of Sports Medicine and the Canadian 

Association of Cardiovascular Prevention and Rehabilitation (American College of Sports 

Medicine, 2006; CACPR, 2009). Student volunteers supervised participants and monitored/ 

altered activities to suit each individual.  



51 
 

Participants in the Heart Strong program were advised to exercise three times per week at 

the Centre and were encouraged to exercise at home most other days. Participants progressed 

(increased their target heart rate and strength training weights) at their own pace with the advice 

of student volunteers or Centre staff.  

Figure 2  

Summary of Data Collection Process 
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CHAPTER FOUR: RESULTS 

Data Analysis Strategy  

Data were first screened for missing values and outliers. Subscale scores were then 

calculated (see Measures for scoring protocols), followed by correlation analysis. Next 

assumptions such as univariate and multivariate normality, homogeneity variance, homogeneity 

of covariance, equal cell sizes, multicollinearity and singularity, homogeneity of regression of 

slopes, and independence of covariates were checked. The analysis strategy for the first 

hypothesis (describing the individuals who joined the program) was to obtain descriptive 

statistics such as means and standard deviations for demographic information (age), physical 

activity, health status (heart rate, blood pressure, BMI), depression, and body satisfaction 

(function and appearance) were calculated for all participants. For continuous variables (blood 

pressure, BMI, waist to hip ratio, physical activity, depression, body satisfaction [function and 

appearance]), means and standard deviations were reported. For categorical variables, (sex), 

frequencies were reported.   

For the second hypothesis (determining differences at baseline between responders and 

non-responders), three separate two-way ANCOVAs were conducted. Depression, satisfaction 

with body function, and satisfaction with appearance were entered as the dependent variable, and 

responder group and sex were entered as fixed factors. Sex was used as an independent variable 

based on significant research evidence indicating depression and body image differ in women 

and men, with generally men reporting higher levels of depression and body dissatisfaction 

(Frasure-Smith & Lesperance, 2005; Reboussin et al., 2000; Tasneem et al., 2005; Umstattd et 

al., 2011). To identify potential covariates, Pearson bivariate correlations were calculated 

between the demographic, physical activity, and clinical measures with the dependent variables 
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(i.e., depression and satisfaction with appearance and satisfaction with function). Where 

correlations with the dependent variables were significant (p < .05), the relevant demographic, 

physical activity, and clinical measures were entered as covariates in subsequent analyses. 

For the third hypothesis, a two-way mixed MANCOVA was conducted, with time 

(baseline, 6 months) as the repeated factor and sex as the between subjects factor. Depression, 

satisfaction with body function, and satisfaction with body appearance were entered as 

dependent variables. Covariates were determined by conducting Pearson bivariate correlations 

between the demographic and physical activity variables and clinical measures with the 

dependent variables (i.e., depression and satisfaction with appearance and satisfaction with 

function). Where correlations with the dependent variables were significant (p < .05), the 

relevant demographic, physical activity, and clinical measures were entered as covariates in 

subsequent analyses (see Table 1).  

Data Entry  

 Data was entered into the quantitative data analysis software program Statistical Package 

for the Social Sciences (SPSS) version 25.0 and a data set was generated from the 

questionnaires.  

Data Screening 

Missing values. Data was screened through SPSS missing values analysis; less than 5% 

of the total data was missing. In addition, analysis showed that these values were missing 

completely at random; therefore, they were replaced with series means by responder group and 

sex. 

Subscale scoring. According to protocols outlined in chapter three, subscale scores for 

depression, body satisfaction, and GLTPAQ were calculated. 
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Univariate outliers. Data were screened for univariate outliers in SPSS. Raw data 

were converted to z-scores and scores with an absolute value greater than 3.29 were deemed 

potential outliers. Potential outliers were then further assessed by visually analyzing univariate 

histograms. Scores that were deemed outliers (n = 4) were then winsorized to one standard 

deviation greater than the next most extreme score. 

Assumptions. 

Univariate normality. The Kolmogorov-Smirnov (KS) test was conducted for all 

variables to determine whether the distribution of scores was significantly different from a 

normal distribution. Several variables (systolic blood pressure, diastolic blood pressure, heart 

rate, body mass, BMI, waist to hip ratio, GLTPAQ, depression, satisfaction with appearance, and 

satisfaction with function) in the non-responder group were significant (p < .05). Similarly, 

several variables (HR, height, body mass, BMI, waist to hip ratio, GLTPAQ, and satisfaction 

with function) in the responder group were also significant (p < .05). Although this is indicative 

of a violation of the normality assumption, the discriminatory power between two different 

distributions of the KS test increases with increasing sample size (Fields, 2018; Granger, 1998) 

and therefore, the test can be significant with the smallest deviation from normality. As a result, 

skewness and kurtosis values were calculated and as suggested by Field (2018), values with an 

absolute value greater than 3 were deemed significantly kurtotic or skewed. All skewness and 

kurtosis values in the data had an absolute value less than 3. Histograms with normal distribution 

fits were also visually inspected and indicated normal distributions. 

Multivariate normality. Multivariate normality was assessed by analyzing 

Mahalanobis’ distance. The number of degrees of freedom is equal to the number of dependant 
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variables. Two values were greater than the critical value of χ2 = 11.34 at p < .01 thus identified 

as multivariate outliers and were removed.  

Homogeneity of variance. As suggested by Field (2018), Levene’s tests were conducted 

in SPSS to determine if variances between groups were statistically significant for each variable. 

Leven’s statistic values that were significant (p < .05), indicating the assumption of equal 

variances was violated, were interpreted without assuming equal variances. Variables where 

Levene’s statistic was not significant (p > .05) were interpreted with equal variances assumed.  

Homogeneity of covariances. This assumption examined if the relationship between any 

two dependent variables was equal or similar in each group. Box’s M was calculated and all 

values were nonsignificant (p > .05) indicating this assumption was met.    

Equal cell sizes. The assumption of equal group sizes was violated. At baseline there 

were N = 212 participants (n = 77 responders, n = 135 non-responders); at the 6-month follow-up 

N = 74 (n = 34 males, n = 40 females) completed the measures at time point two.  

Multicollinearity and singularity. Bivariate correlations were calculated between all 

dependent variables. No correlation coefficients between dependent variables exceeded .80, 

suggesting that no two variables approached singularity (Field, 2018) and that the assumption of 

lack of multicollinearity was met.  

Homogeneity of regression of slopes.  Interaction terms were created between 

covariates and group. No interaction terms were significant (all ps > .05), indicating that this 

assumption was met.  

Independence of the covariate. The assumption of the independence of the covariate 

was assessed by a series of one-way ANOVAs. All p-values were non-significant (p > .05). 
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Data Analysis 

Bivariate correlations. Table 3 shows Pearson correlations between the demographic and 

clinical measures and the dependent variables (depression, appearance satisfaction, and 

functionality satisfaction). Age and heart rate were significantly correlated with all three 

dependent variables in the expected directions. In addition, BMI was negatively correlated with 

both satisfaction measure. Physical activity was also positive correlated with satisfaction with 

function. Based on these significant correlations, age and heart rate were identified as covariates 

for depression. Age, heart rate, BMI, and physical activity were identified as covariates for 

satisfaction with function. Age, heart rate, and BMI were identified as covariates for appearance 

satisfaction. Covariates were applied in the analysis of covariance (ANCOVAs) and repeated 

measure multivariate analysis of covariance (RM-MANCOVA). 

Table 3  

Correlations between demographic and clinical information, depression, and body image 

 Depression Satisfaction with 

function 

Satisfaction with 

appearance 

Age -.18* .18** .31** 

SBP -.06 -.06 -.08 

DBP .07 -.13 -.18 

HR .16* -.18* -.17* 

BMI .09 -.18** -.51** 

Waist to hip ratio -.09 -.03 .06 

Physical activity  -.12 .27** .13 

Note. SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate; BMI = 

body mass index; Physical activity assessed through GLTPAQ. 

*p = < .05, ** p < .01 
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Hypothesis Testing 

Hypothesis 1 

 Descriptive statistics (means and standard deviations) for demographic information (age, 

sex), physical activity, health status (heart rate, blood pressure, BMI), depression, and body 

satisfaction (function and appearance) were calculated for all participants (see Tables 4 and 6).  

Table 4 

Descriptive Statics for All Participants at Baseline 

 Total Sample (N = 212) 

M (SD) 

Age (years) 63.3 (10.1) 

SBP (mmHg) 131 (16) 

DBP (mmHg) 78 (10) 

Heart rate (bpm) 68 (11) 

Height (m) 1.68 (.11) 

Body Mass (kg) 90.5 (21.3) 

BMI (kg/m2) 31.4 (6.1) 

Waist to hip ratio .95 (.08) 

Physical activity 19.0 (16.4) 

Depression 16.0 (6.8) 

Satisfaction with function -0.5 (1.5) 

Satisfaction with appearance -0.9 (1.6) 

Note. SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate; BMI = 

body mass index. Physical activity assessed through GLTPAQ; Depression was assessed through 

the CESD where the lowest score is 0 and highest is 60; Satisfaction with function and 

appearance range from -3 to 3 (very dissatisfied to very satisfied). 

The sample consisted of women and men (n = 101 and n = 111, respectively) ranging in 

age from 26 to 91 years. Based on blood pressure measures, the sample was classified as having 

stage one high blood pressure (hypertension). BMI scores indicated the sample was obese, and 

waist to hip ratio indicated participants were at moderate cardiovascular health risk. 

Additionally, the sample was classified as moderately physically active. With respect to 
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depression, they were considered at risk for clinical depression on average (based on a cut-off of 

16; see Table 5 for differences in age, physical activity, and body image for individuals at risk 

for clinical depression compared to those who were not). The sample was also slightly 

dissatisfied with their body’s function and appearance.  

Table 5  

Differences Based on Clinical Depression Risk 

 Not at risk for clinical 

depression n = 105 

M (SD) 

At risk for clinical 

depression n = 107 

M (SD) 

Age  64.27 (8.36) 62.35 (11.45) 

Physical activity 20.68 (16.40) 17.39 (16.34) 

Satisfaction with function  .01 (1.36) -.94 (1.40) 

Satisfaction with appearance  -.60 (1.62) -1.18 (1.60) 

Note. Depression assessed through CESD where lowest score is 0 and highest is 60; at risk 

defined as scores > 16; Body satisfaction scale score ranges from -3 = very dissatisfied to 3 = 

very satisfied; Physical activity score index ≥ 24 classified as active, 14 – 23 moderately active, 

and ≤ 14 classified as insufficiently active/sedentary; assessed through GLTPAQ. All ps > .05. 

Hypothesis 2  

Depression. A two-way (responder group x sex) ANCOVA was conducted to evaluate 

baseline differences in depression between responders and non-responders in the 6-month 

program by sex. Age and heart rate were entered as covariates given significant Pearson 

correlations with depression. The results indicated no significant sex x responder group 

interaction, F (1, 206) = .52, p > .05, ηp
2 < .001, observed power = .11. See Table 6 for means 

and standard deviations. 

Main effects for responder group and sex were non-significant: responder group F (1, 

206) = .78, p > .05, ηp
2 = .00, observed power = .14, and sex F (1, 206) = 1.78, p > .05, ηp

2 < 
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.001, observed power = .26. Age, F (1, 206) = 3.06, p > .05, ηp
2 = .02, observed power = .41, and 

heart rate, F (1, 206) = 3.86, p > .05, ηp
2 = .02, observed power = .49 were not significant 

covariates.  

Table 6  

Descriptive Statistics for Demographic Variables, Depression and Body Image by Sex and 

Responder Group at Baseline 

 Men (n = 111) 

M (SD) 

Women (n = 

101) 

M (SD) 

Responders 

(n = 77) 

M (SD) 

Non-responders 

(n = 135) 

M (SD) 

Age (years) 62.6 (10.6) 64.1 (9.3) 63.5 (8.0) 63.2 (11.1) 

SBP (mmHg) 131 (16) 131 (15) 130 (16) 132 (16) 

DBP (mmHg) 77 (11) 78 (8) 77 (10) 78 (9) 

Heart rate (bpm) 68 (11) 68 (11) 66(11) 69 (11) 

Height (m) 1.69 (.11) 1.66 (.10) 1.68 (.10) 1.69 (.11) 

Body Mass (kg) 92.5 (22.2) 88.3 (20.2) 89.7 (21.9) 91 (21) 

BMI (kg/m2) 32.1 (6.6) 30.7 (5.4) 30.8 (5.9) 31.8 (6.2) 

Waist to hip ratio .95 (.08) .94 (.07) .95 (.08) .95 (.08) 

Physical activity 

(METs) 

18.1 (16.3) 20.0 (16.6) 21.0 (15.6) 17.9 (16.8) 

Depression 16.6 (6. 9) 15.1 (6.5) 15.2 (5.6) 16.5 (7.4) 

Satisfaction with 

function 

-0.7 (1.4) -0.17 (1.5) 0.0 (1.4) -0.7 (1.5) 

Satisfaction with 

appearance 

-1.1 (1.6) -0.6 (1.6) -0.5 (1.8) -1.1 (1.5) 

Note. SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate; BMI = 

body mass index. Physical activity score index ≥ 24 classified as active, 14 – 23 moderately 

active, and ≤ 14 classified as insufficiently active/sedentary; assessed through GLTPAQ; CESD 

depression cut-off score of 16 or greater identifies individuals at risk for clinical depression; 

Body Satisfaction scale score ranges from -3 = very dissatisfied to 3 = very satisfied.  

Satisfaction with function. A two-way (responder group x sex) ANCOVA was 

conducted to evaluate baseline differences in satisfaction with function between responders and 

non-responders by sex. Age, heart rate, physical activity, and BMI were entered as covariates 
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given significant Pearson correlations with satisfaction with function. The results indicated no 

significant sex x responder group interaction, F (1, 203) = 0.35, p > .05, ηp
2 < .001, observed 

power = .09.  

The main effect for sex was significant, F (1, 203) = 4.39, p < .05, ηp
2 = .02, observed 

power = .55. Examination of estimated marginal means (EMM; adjusted for the covariates) 

showed that females reported significantly higher satisfaction with body function (EMM = -0.18; 

SE = 0.14) than males (EMM = -0.58; SE = 0.14) at the start of the program. Additionally, there 

was a significant main effect for responder group, F (1, 203) = 8.58, p < .05, ηp
2 = .04, observed 

power = .83. Examination of estimated marginal means showed that responders reported 

significantly higher satisfaction with body function (EMM = -0.09; SE = 0.15) than non-

responders (EMM = -0.68; SE = 0.12) at the start of the program. Age, F (1, 203) = 4.18, p < .05, 

ηp
2 = .02, observed power = .53, and physical activity, F (1, 203) = 12.40, p < .05, ηp

2 = .06, 

observed power = .94, were significant covariates.  

Satisfaction with appearance. A two-way (responder group x sex) ANCOVA was 

conducted to evaluate baseline differences in satisfaction with appearance between responders 

and non-responders by sex. Age, heart rate, and BMI were entered as covariates given significant 

Pearson correlations with satisfaction with appearance. The results indicated no significant sex x 

responder group interaction, F (1, 204) = 0.13, p > .05, ηp
2 < .001, observed power = .07.  

Although the main effect for sex was not significant, F (1, 204) = 0.91, p > .05, ηp
2 = 

.001, observed power = .16, there was a significant effect for responder group, F (1, 204) = 5.95, 

p < .05, ηp
2 = .03, observed power = .68. Examination of EMM showed that responders reported 

significantly higher satisfaction with appearance (EMM = -0.58; SE = 0.16) than non-responders 

(EMM = -1.05; SE = 0.12). In addition, age F (1, 204) = 10.05, p < .05, ηp
2 = .05, observed 
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power = .88, and BMI F (1, 204) = 18.91, p < .05, ηp
2 = .09, observed power = 1.00, were 

significant covariates.  

Hypothesis 3  

A two-way (sex x time) mixed MANCOVA was conducted to examine changes in 

depression, satisfaction with body function, and satisfaction with appearance after participating 

in a cardiac rehabilitation maintenance and prevention exercise program for those in the 

responder group. Age, heart rate, physical activity, and BMI were entered as covariates given 

significant Pearson correlations with the dependent variables. The results indicated no significant 

sex x time interaction for depression, satisfaction with function, and satisfaction with 

appearance, F (1, 67) = 1.48, p > .05, ηp
2 = .06, observed power = .38. Main effects for sex F (1, 

67) = 1.81, p > .05, ηp
2 = .08, observed power = .45 and main effects for time F (1, 67) = .06, p > 

.05, ηp
2 = .00, observed power = .06, were also not significant. 

Physical activity was a significant covariate, F (1, 67) = 3.70, p < .05, ηp
2 = .15, observed 

power = .79. At baseline, responders reported significantly lower physical activity (M = 21.44; 

SD = 17.59) than after completing 6 months of the cardiac rehabilitation maintenance and 

prevention exercise program (M = 28.92; SD = 19.25). None of the other covariates were 

significant (all p’s > .05).  
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CHAPTER 5: DISCUSSION 

The overall purpose of the present study was to investigate the effects of a cardiac 

rehabilitation maintenance and prevention exercise program on depression and body image (i.e., 

satisfaction with appearance and function) in individuals with cardiovascular disease or risk 

factors. Specifically, we described characteristics of those enrolled in a cardiac rehabilitation 

maintenance and prevention exercise program in terms of demographics, physical activity, 

depression, and body satisfaction. We also identified baseline differences in depression and body 

satisfaction among responders and non-responders. Lastly, we evaluated the effectiveness of a 

cardiac rehabilitation maintenance and prevention exercise program on depressive symptoms and 

body satisfaction. It was hypothesized that responders would report lower baseline depressive 

symptoms and higher satisfaction with body appearance and body function compared to non-

responders. Second, it was hypothesized that participation in a maintenance and prevention 

exercise program would be associated with decreases in depressive symptoms and increases in 

body satisfaction.  

Research Question 1 

Participants ranged in age from 26 to 91 years old, with a mean age of 63.3 years. It is 

important to note that cardiovascular disease is more common in older age groups, however, our 

large age range is likely due to the fact that the program targeted not only those with 

cardiovascular disease but also those at risk of cardiovascular disease, and thus likely targeted a 

broader age range, including younger individuals. On average, however, the sample is similar in 

age to characteristics of participants in cardiac rehabilitation programs in Ontario, Canada (Grace 

et al., 2021) who reported an average age of 61 years and of those across Canada, with an 

average age of 66 years (Grace et al., 2015).  
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In the present study, there were more male than female participants. This finding is 

similar to previous cardiac rehabilitation studies that have generally found more men enrolled 

and participating than women (Roblin et al., 2004; Samayoa et al., 2014; Suaya et al., 2007), and 

may reflect that men are more likely to experience cardiovascular disease (Maas & Appelman, 

2010; Garcia et al., 2016). However, it may also indicate underuse of cardiac rehabilitation by 

women for several reasons. Women tend to be underdiagnosed by healthcare professionals and 

thus they are less likely to be aware of the need for participating in cardiac rehabilitation (Feola 

et al., 2015). In addition, Supervia et al. (2017) conducted a review of barriers for women to 

cardiac rehabilitation and found that women report a greater lack of social support and higher 

burden of family responsibilities than men; this may compromise their willingness and ability to 

attend structured programming. Although not assessed in the present study, Supervia et al. 

(2017) also found that lower levels of education and having multiple comorbid conditions were 

barriers for women to attending cardiac rehabilitation.   

In terms of health indicators, participants in the present study presented with elevated 

blood pressure, normal heart rate, moderate-to-high waist-to-hip ratio and were categorized as 

obese according to their BMI status. Other studies have reported similar findings, as participants 

at baseline of phase two cardiac rehab present with similar health status to that of the participants 

in the present study (Baldasseroni et al., 2016; Mediano et al., 2018; Medina-Inojosa et al., 2018; 

Pinto et al., 2011). However, despite these indicators, participants were found to be moderately 

active at the start of the program, similar to studies examining physical activity levels of 

individuals at the beginning of phase two of cardiac rehabilitation (Butler et al., 2009; Mediano 

et al., 2018; Pinto et al., 2011) and in middle-aged and older adults (Wilcox et al., 2006). 
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In terms of psychological health, at baseline individuals were identified as being at risk 

for clinical depression (cut off for risk for depression for the CESD is 16, current sample mean 

16.02). This finding is similar to other studies investigating individuals in cardiac rehabilitation 

programs (Milani & Lavie, 2007; Rao et al., 2020; Zullo et al., 2017). For example, Rao et al. 

(2020) found that moderate depression was prevalent in 18% of adults entering cardiac 

rehabilitation programs. Some recent studies have found that individuals with higher depression 

scores are more likely to participate in cardiac rehabilitation (Krishnamurthi et al., 2019; Zullo et 

al., 2017). Among patients with ischemic heart disease, the presence of comorbid depression is 

associated with greater participation in cardiac rehabilitation (Krishnamurthi et al., 2019).   

In terms of body satisfaction, participants were slightly dissatisfied with their body 

function at baseline. Reboussin et al. (2000) and Wilcox et al. (2006) reported similar findings 

regarding satisfaction with body function in samples of middle-aged and older adults. Thus, 

individuals in a cardiac rehabilitation maintenance and prevention exercise program appear to 

have levels of satisfaction with the function of their bodies that is similar to those without 

cardiovascular disease. This finding could be due to our sample being relatively active at 

baseline, with physical activity positively related to satisfaction with function (Laukkanen et al., 

2004; Reboussin et al., 2000; Wilcox et al., 2006).  

Participants were also slightly dissatisfied with their appearance at baseline. Reboussin et 

al. (2000) and Wilcox et al. (2006) also reported similar findings regarding satisfaction with 

body appearance in middle-aged and older adult samples. Therefore, similar to satisfaction with 

body function, individuals in a cardiac rehabilitation maintenance and prevention exercise 

program appear to experience similar appearance satisfaction levels to middle-aged and older 

adults (Reboussin et al., 2000). Further, previous work has also shown that individuals who 
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experience cardiovascular disease such as a myocardial infarction report the same level of body 

satisfaction as healthy individuals (Buxant & Mertens, 1977). This may be due in part to the 

(usually) invisible nature of the disease; for example, cardiovascular diseases and their risk 

factors, such as high blood pressure, often have no physically obvious symptoms that can affect 

appearance (e.g., no scarring). Reboussin et al. (2000) found that dissatisfaction with appearance 

was linked to higher body composition (body fat and BMI) in their sample of middle-aged and 

older adult men and women, and other studies have shown similar relationships with other 

indicators of weight status and obesity such as being overweight and having a high BMI 

(Frederick et al., 2016; Weinberger et al., 2017). As the participants in this study were, on 

average, classified as obese, this could contribute to their low appearance satisfaction.     

 Research Question 2 

Responders in the cardiac rehabilitation maintenance and prevention exercise program 

reported more favorable psychological profiles than non-responders at baseline, with 

significantly higher levels of satisfaction with body appearance and function, albeit no 

differences in depression scores.  

Depression. Responders and non-responders did not significantly differ in depression at 

baseline. Therefore, in the present study, depression did not appear to be related to adherence to 

cardiac rehabilitation as some researchers have shown (Turner et al., 2002). However, other 

studies have shown that in fact depression encourages enrollment and adherence to cardiac 

rehabilitation (Krishnamurthi et al., 2019; Zullo et al., 2017), indicating a complex relationship 

between depression and cardiac rehabilitation participation, requiring further investigation. It 

may also be that depression interacts with other variables impacting adherence to cardiac 

rehabilitation. For example, some research has shown that younger individuals with depression 
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are more likely to drop out, while those with depression who are older are more likely to adhere 

(Yohannes et al., 2007). As noted previously, the age range in the present study was quite large.  

In addition, in the current study differences may not have been significant due similarities 

in both groups on a number of factors related to depression, such as physical activity levels and 

health status (e.g., blood pressure, heart rate, BMI, waist to hip ratio) at baseline. Poor health 

status has been reported to be a significant risk for depression (Amiri et al., 2018; Chang-Quan et 

al., 2009).  

Satisfaction with body function. At baseline, responders reported significantly higher 

satisfaction with body function than non-responders. These differences possibly exist due to 

responders reporting higher physical activity at baseline than non-responders, although both were 

classified as moderately active. This finding is consistent with research showing that individuals 

who are physically active tend to experience greater satisfaction with their body function 

(Bassett-Gunter et al., 2017; Rejeski et al., 2001; Umstattd et al., 2011). For example, Umstattd 

et al. (2011) found that increases in physical activity were significantly related to satisfaction 

with function in mid-life and older adults.  

Alternatively, it may also be that individuals who are more satisfied with their body 

functioning are more likely to continue with their physical activity (i.e., adhere). Individuals 

more satisfied with their body function may find exercise easier and more enjoyable and thus, 

may be more likely to continue exercising. Reboussin et al. (2000) examined potential correlates 

for satisfaction with body function and appearance (identified correlates were fitness parameters, 

demographic characteristics, and components of subjective well-being) in middle-aged and older 

adults. They found that BMI and cardiorespiratory fitness were significantly associated with 

satisfaction with body function in men and women, suggesting that those who exercise more 
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(and presumably have higher cardiovascular fitness) also report higher satisfaction with body 

function. Further, measures of subjective well-being such as depression were also significantly 

related with satisfaction with body function. Based on these finding, the researchers suggested 

that middle-aged and older adults placed greater value on their physical function than on their 

physical appearance (Reboussin et al., 2000), which may increase their motivation to continue 

exercise to maintain and improve functional changes  

 Interestingly, men also reported more negative feelings towards their bodies’ 

functionality compared to women, contrary to most previous research indicating that men 

generally experience greater satisfaction with function than women (Reboussin et al., 2000; 

Umstattd et al., 2011). However, other researchers have reported men experiencing lower 

satisfaction with their body function than women (Kaminski & Hayslip, 2006). It may be that the 

declines in functioning associated with cardiovascular disease and its risk factors affect men 

more negatively because strength, independence, physical ability, and continued sexual prowess 

are more connected with the male gender role than the female gender role (Kaminski & Hayslip, 

2006; Skultety & Whitbourne, 2004). Thus, more of a man’s identity and esteem are likely to be 

associated to what his body can do, and these functions can be negatively impacted by 

cardiovascular disease. This result suggests that decreased functionality of the body may 

contribute to body dissatisfaction in men in the maintenance and prevention exercise program.   

Satisfaction with appearance. At baseline, responders reported significantly higher 

satisfaction with appearance than non-responders. This may be due to responders being more 

physically active than non-responders at baseline (albeit both groups reporting moderate physical 

activity). For example, Reboussin et al. (2000) found that cardiorespiratory fitness (an indicator 

of physical activity; Lang et al., 2018; Ross et al., 2016) was related to satisfaction with body 
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appearance in older adults. In addition, Umstattd et al. (2010) reported that in older adults, 

satisfaction with appearance was associated with higher levels of moderate-to-vigorous physical 

activity. It is possible that those who are more active report greater satisfaction with appearance 

due to actual improvements in appearance (e.g., greater muscle mass/tone, decreased weight), or 

perceptions of improved appearance. Previous work has suggested, in fact, that these perceptions 

of improvement are more closely linked to physical activity than actual physical changes to the 

body (Campbell & Hausenblas, 2009; Homan & Tylka, 2014). Further, individuals classified as 

responders had higher satisfaction with their appearance and that may have motivated them to 

continue with exercise to maintain that level of satisfaction.  

It also maybe that responders, who were more satisfied with their appearance than non-

responders, were more comfortable participating in a structured exercise program. It is possible 

that the lower satisfaction with appearance reported by non-responders was associated with 

greater anxiety and concern about participating in the exercise program, which could have led to 

evaluations of their physical appearance by others (i.e., participants may have felt anxious about 

exercising in a public facility due to concern that others were watching them and judging their 

appearance), and leading them to be less likely to continue their participation as a way to avoid 

these negative feelings. This contention is consistent with research that has shown that negative 

body image (e.g., body dissatisfaction) can be a major barrier to participation in exercise (Focht 

& Hausenblas, 2004; Sani et al., 2016). 

Research Question 3 

Contrary to our hypothesis, responders experienced no significant improvements in 

depression or satisfaction with body function and appearance.  
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 The effects of exercise on alleviating depression have been well documented 

(Blumenthal et al., 1999; Cooney et al., 2013). Schuch et al. (2016) found a significant 

antidepressant effect of exercise including moderate intensity exercise, mixed aerobic and 

strength training, and in both supervised and unsupervised formats by exercise professionals, 

albeit not in a cardiac rehabilitation setting. Our lack of significant findings could be due to 

carryover effects from previously attending phase two of cardiac rehabilitation. For example, 

Seki et al. (2003) found that phase three exercise cardiac rehabilitation did not significantly 

improve depression and other psychological variables such as anxiety in men with an average of 

65 years. They suggested that lingering protective effects due to participating in earlier phases of 

cardiac rehabilitation could have accounted for the lack of improvement on depressive symptoms 

– that is, they may have already seen significant reductions in depression associated with 

exercise. Although we do not have information regarding previous enrollment in cardiac 

rehabilitation programs prior to attending BNCHW, participants were on average moderately 

active upon entry into the study; thus it is possible that they had already received benefits of 

physical activity on depression, and that further reductions did not occur.  

In addition, our lack of significant findings could be due to the nature of the program. For 

example, Wilcox et al. (2006) collected data from men and women with an average age of 68.4 

years to assess two evidence-based physical activity interventions on self-reported physical 

activity in community settings and to examine the impact of these interventions on specific 

quality-of-life outcomes such as depression. The researchers found significant decreases in 

depressive symptoms in responders 6 months after the completion of one of the programs 

(Active Living Every Day), but not in the other (Active Choices). These differences in outcomes 

including depression between the two programs were posited to be due to sample differences, 
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including smaller sample size (and therefore low power) and higher levels of stress in Active 

Choices participants. Our study shares the similarity with those studied by Wilcox et al. (2006) 

of being a community-based exercise program, however it should also be noted that unlike these 

programs, our study investigated a community-based cardiac rehabilitation maintenance and 

prevention exercise program. As with the Active Choices program (Wilcox et al., 2006), we did 

not find significant depression changes following 6 months of exercise. This may be due to a few 

elements of the program design. For example, community-based and cardiac rehabilitation 

programs that have been associated with reductions in depression included an emphasis on 

behavioural skills to become more physically active and decrease depression, counselling, and 

regular checkups (Blumenthal et al., 2016; Corrà et al., 2010; Wilcox et al., 2006), which were 

not provided in the Heart Strong program. It is possible that these program elements linked to 

reduced depression were important components, and are necessary to offer beyond just exercise 

programming.   

Similarly, satisfaction with body appearance and function did not change in responders 

after participating in a cardiac rehabilitation maintenance and prevention exercise program for 6 

months. Our findings are inconsistent with other studies such as Wilcox et al. (2006), who 

reported significant improvements in satisfaction with body appearance and function in both of 

the community-based programs studied, although it is important to note these programs were not 

specifically cardiac rehabilitation programs. Again, the improvements reported by Wilcox et al. 

(2006) may be attributable in part to other aspects of these programs beyond exercise (e.g., 

counselling, behavioural skills).   

Moreover, lack of significant changes in the present study in body satisfaction could be 

due to a floor effect since body dissatisfaction levels were already relatively low at baseline. In 
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addition, it is also very likely that cardiac rehabilitation participants interacted with Senior Fit 

members at the gym which is shared. This interaction may have led to social comparisons (with a 

group they perceived as healthier) which may have reduced improvements in body image. 

Moreover, it is important to note that intensity of exercise was not strictly monitored, although 

participants were instructed to exercise at a moderate-to-vigorous intensity. Research has shown 

that moderate-vigorous exercise intensity is the most effective at changing body image 

(Campbell & Hausenblas, 2009; Hausenblas & Fallon, 2006); it is possible that cardiac 

rehabilitation members did not exercise at sufficient intensity levels to lead to changes in body 

image. Furthermore, it may be that mixed sex settings are less effective at improving body image 

than single sex settings; as Reel et al. (2007) showed in their meta-analysis, improvements in 

body image were smaller in mixed gender groups compared to single sex groups. Thus, for 

women and men, single-sex cardiac rehabilitation programs may lead to larger improvements in 

body image.  

Contributions to the Field 

To date, limited studies have investigated the effects of cardiac rehabilitation 

maintenance and prevention exercise programs on depression in older adults, and no studies to 

our knowledge have investigated the effects on body image. The present study expands findings 

in the field of cardiac rehabilitation specifically by exploring the effects of cardiac rehabilitation 

maintenance and prevention exercise program on depression and body image. A key finding 

showed that responders reported higher satisfaction with appearance and function than non-

responders; thus it may be possible to identify those who are likely to drop out of a cardiac 

rehabilitation maintenance and prevention exercise program as well as develop programming to 

improve body image upon program entry to increase adherence.  
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Another interesting contribution was the finding that men reported lower satisfaction with 

their body function than women, which is a unique finding as most studies report the opposite 

(Reboussin et al., 2000; Umstattd et al., 2011). This is important as body image has often been 

considered a women’s and a young person’s issue (Hargreaves & Tiggemann, 2006; Krayer et 

al., 2008; Thompson et al., 1999); however, the current findings suggest that this issue is vital to 

middle-aged and older men as they too can experience body dissatisfaction. It also suggests that 

in cardiac rehabilitation settings, there may be unique and gendered body image concerns that 

must be further investigated.  

It is also interesting to note there were no differences in appearance satisfaction between 

women and men at baseline or 6 months. Previous research has shown that women experience 

greater appearance dissatisfaction than men across the lifespan (Hargreaves & Tiggemann, 2006; 

Krayer et al., 2008); however at least one study has shown that older men experience lower 

appearance satisfaction than women (Kaminski & Hayslip, 2006). This may be due to the double 

standard of aging. Women are confronted with the appearance-altering effects of aging sooner 

than men; by age 60, more women than men may have already assimilated the experience of 

aging into their identity. In addition, the de-sexualization of older women by society may provide 

them with the freedom of not responding to or internalizing (at least to a lesser extent) culturally 

imposed standards for continued sexual attractiveness with age (Kaminski & Hayslip, 2006; 

Tiggemann & Lynch, 2001). Our finding is unique since it suggests another possibility regarding 

body image; moderately active men and women may not differ on satisfaction with appearance.  

Further, participating in an exercise program may not improve satisfaction with 

appearance in those in a cardiac rehabilitation maintenance and prevention exercise program; 

there may be a plateau effect for some individuals. Body image in men, especially the older 
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population, has not been well investigated and it is vital to understand this topic as it could affect 

other aspects of their life such as well-being and quality of life, and increasing their risk of 

cardiovascular event.  

Limitations  

It is important to recognize that although the present study extends research on 

depression and body image in those in cardiac rehabilitation maintenance and prevention 

exercise programs, there are several limitations. First, as an observational study, causality cannot 

be demonstrated from these findings. Secondly, the sample size was small and there were 

unequal sample sizes in terms of the numbers of responders versus non-responders. In the 

present study 135 individuals out of 212 did not complete post questionnaires, and it was 

unknown whether they dropped out of the exercise program itself or simply did not participate in 

post-program questionnaires. This issue has been reported previously by Wilcox et al. (2006) 

who reported 853 out of 1691 individuals did not complete follow-up questionnaires (and may or 

may not have dropped out of the exercise program) and it would be useful in future research to 

determine the reasons for this dropout rate.  

Thirdly, participants were supervised while exercising to ensure safety, however, they 

were able to choose their own activities and program, and it is not known how much, the type, or 

intensity of exercise each participant actually performed. This is consistent with cardiac 

rehabilitation maintenance programs which are designed to be less supervised and encourage 

participants to self-regulate their exercise behaviour. Thus, participants may not have been 

exercising at recommended guidelines which could explain why significant changes in 

depression and body image were not observed. We were unable to report the frequency of 

attendance of participants as the program did not track attendance of members. Fourthly, most of 
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the participants in the present study identified as Caucasian and were recruited from the Niagara 

region, therefore results cannot be generalized to all ethnic backgrounds or geographic locations. 

They also paid for the program themselves and thus participants had the financial means to 

participate. Fifthly, some participants were individuals who had experienced a cardiovascular 

event and may or may not have previously attended phases one and two of rehabilitation, while 

others participated for preventative purposes; we could not distinguish between them. Sixthly, 

self-report error may have occurred as a result of social desirability bias. Participants may have 

underreported depression and body dissatisfaction to avoid stigma and discrimination associated 

with mental health issues in Western society. Further, participants may have overestimated their 

physical activity levels to appear as healthy and active individuals, as those who are physically 

active are perceived more positively, including older adults (Woodgate et al., 2007). Lastly, 

multiple research assistants were involved in this study from the year 2008 to 2019 which could 

have led to variations particularly in some of the measured health-related variables (e.g., height, 

body mass, BMI and waist hip ratio) due to human error or individual differences. 

Implications and Future Directions  

 Although our findings regarding the effects of a cardiac rehabilitation maintenance and 

prevention exercise program on depression and body satisfaction were not significant, potential 

benefits should not be negated. Exercise can improve depression and body image in older adults 

who have experienced a cardiovascular event (Adib-Hajbaghery et al., 2020; Lichtenberger et al., 

2003; Seki et al., 2003; Schuch et al., 2016). Thus, while improvements were not found in the 

present study, future studies should explore this subject as it is under researched, particularly in 

later phase rehabilitation programs. It should also be noted that levels of depression and body 

satisfaction remained stable over the 6 months.  
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Given the focus of this program was on exercise, cardiac rehabilitation program 

instructor/developers should highlight the mental and physical benefits of maintaining exercise 

activity to encourage participants’ enrollment and attendance. Structured exercise sessions with 

supervision should also be implemented as one way to potentially ensure that adequate amounts 

of exercise are achieved to lead to improvements in psychological outcomes such as depression 

and body image. Further, given that programs leading to improvements in depression and body 

image in similar samples have also included additional elements such as behavioural counselling 

(Blumenthal et al., 2016; Corrà et al., 2010; Wilcox et al., 2006), it may be useful to integrate 

these additional elements into maintenance and prevention programs.  

Results of this study also provide some insight for the Heart Strong program. First, it 

would be useful to ask participants about their prior cardiac rehabilitation experience prior to 

attending the Heart Strong program, Further, determining whether they were joining as part of a 

maintenance or prevention program would be useful. Typically, individuals who are referred for 

maintenance reasons are more likely to adhere to their exercise (Grace et al, 2015). This 

information would allow staff at the Centre to identify individuals less likely to adhere to 

exercise and provide them with resources designed to increase adherence (e.g., information on 

the benefits of cardiac rehabilitation, additional check-ins as a form of social support). 

Understanding prior cardiac rehabilitation experience would also provide information regarding 

expected changes in outcomes such as depression. In addition, as part of the data collection 

process, staff and research assistants at the Centre should contact participants at the halfway 

point (three months) to check in on participants. This may increase the likelihood of members 

completing the study. It would also be beneficial to contact those who drop out to determine their 
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reasons for dropout, and particularly if the dropout was of the research or exercise or both. These 

extra measures could improve the quality of data collected.  

Our sample at baseline was at risk for clinical depression and they reported some 

dissatisfaction with their function and appearance. Those with more positive body image profiles 

at baseline were more likely to respond at the end of 6 months. Thus, cardiac rehabilitation 

programs should also consider assessing body image at baseline, as individuals with low body 

satisfaction may be at a higher risk of drop out. Individuals reporting dissatisfaction with either 

the appearance or function of the body at program initiation should be identified to ensure 

adequate support and education regarding mental health (depression and body image) is provided 

to these individuals. For example, mental health educational sessions could be held after 

enrolling in a cardiac rehabilitation maintenance and prevention exercise program, and specific 

body image educational classes should be individualized for men and women to address their 

body image issues appropriately and support them towards living a healthier lifestyle.  

Moreover, future studies should look into the effectiveness of online home-based sessions 

as some depressed individuals or individuals with poor body image may feel unmotivated or 

uncomfortable exercising in group settings. In addition, randomized control trials with a larger 

and more inclusive sample that is representative of Canada’s population (e.g., diverse ethnicities 

and races) may better highlight the benefits of maintenance and prevention exercise programs for 

individuals at risk or recovering from a cardiovascular event.  

Finally, outcomes of exercise that may be relevant to those with cardiovascular disease or 

risk factors, such as quality of life, subjective well-being, and anxiety, may also benefit from 

participation in cardiac rehabilitation maintenance and prevention exercise programs and should 

be investigated. The focus of cardiac rehabilitation tends to be on physical symptoms and risk 
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factors (Anderson et al., 2016). It is particularly important to investigate and understand mental 

health dimensions as those factors are not only outcomes of cardiovascular disease but also risk 

factors, and thus can create a vicious cycle. 
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Appendix A  

Assumption of Risk 
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Doctor’s Clearance 
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Appendix B 

CES-D 

CESD 

 
Below is a list of the ways you might have felt or behaved.  Please tell me how often you have felt this way 
during the past week. 
 

During the past week Rarely or none 

of the time (less 

than 1 day) 

Some or a little 

of the time (1-2 

days) 

Occasionally or a 

moderate amount 

of time (3-4 days) 

Most or all of the 

time (5-7 days) 

1.  I was bothered by things 

that usually don’t bother me.     

2.  I did not feel like eating; my 

appetite was poor.     

3.  I felt that I could not shake 

off the blues even with help 

from my family or friends. 
    

4.  I felt I was just as good as 

other people.     

5.  I had trouble keeping my 

mind on what I was doing.     

6.  I felt depressed. 

     

7.  I felt that everything I did 

was an effort.     

8.  I felt hopeful about the 

future.     

During the Past Week Rarely or none 

of the time (less 

than 1 day) 

Some or a little 

of the time (1-2 

days) 

Occasionally or a 

moderate amount 

of time (3-4 days) 

Most or all of the 

time (5-7 days) 

9.  I thought my life had been 

a failure.      

10.  I felt fearful.     

11.  My sleep was restless.     

12.  I was happy.     
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GLTPAQ 

GODIN-SHEPHARD LEISURE TIME EXERCISE QUESTIONNAIRE 
 

1. Considering a typical 7-day period (a week), how many times on the average do you do the 
following kinds of exercise for more than 15 minutes during your free time (write on each line the 
appropriate number)? 
 

 

Type of Exercise 

 

 

Times Per Week 

 

(a) STRENUOUS EXERCISE  (HEART BEATS RAPIDLY) 

      (ie. running, jogging, hockey, football, soccer, squash,     

       basketball, cross country skiing, judo, roller skating,  

       vigorous swimming, vigorous long distance bicycling)  

 

 

 

 

                                         ______________ 

 

(b) MODERATE EXERCISE (NOT EXHAUSTING) 

       (ie. fast walking, baseball, tennis, easy bicycling,  

        volleyball, badminton, easy swimming, alpine skiing,  

        popular and folk dancing) 

 

 

                                      

                                         ______________ 

 

(c) MILD EXERCISE (MINIMAL EFFORT) 

       (ie. yoga, archery, fishing from river bank, bowling,  

        horseshoes, golf, snow-mobiling, easy walking) 

 

 

 

                                          _____________ 

 

2. Considering a 7-day period (a week), during your leisure-time, how often do you engage in any 
regular activity long enough to work up a sweat (heart beats rapidly)? 
 

                                        1. OFTEN                                                      2. SOMETIMES                                           3. NEVER/RARELY 

 

13.  I talked less than usual.     

14.  I felt lonely.     

15. People were unfriendly.     

16.  I enjoyed life.      

17.  I had crying spells.     

18.  I felt sad.      

19.  I felt that people disliked 

me.      

20.  I could not get “going”.      
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Body Satisfaction  

Body Satisfaction   

 

In the past 4 weeks, how satisfied have you been with... 

 Very 

satisfied 

Somewhat 

satisfied 

A little 

satisfied 

Neither A little 

dissatisfie

d 

Somewhat 

dissatisfied 

Very 

dissatisfie

d 

1. Your overall level of 

physical fitness? 
       

2. The muscle strength 

of your legs? 
       

3. Your level of 

endurance or stamina? 
       

4. Your muscle tone? 
       

5. Your overall level of 

energy? 
       

6. Your physical ability 

to do what you want or 

need to do? 

       

7. Your weight? 
       

8. Your shape? 
       

9. Your overall physical 

appearance? 
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Appendix C 

Medical Information 

Medical Information 
1) Do you have any of the following risk factors for heart disease (Check all that apply): 

 Smoker  

 Hypertension (High Blood Pressure)  (Controlled or Uncontrolled) 

 High Cholesterol   (Controlled or Uncontrolled) 

 Physical Inactivity 

 Overweight / Obesity 

 Diabetes  

 Excessive Stress 

 Family History of heart disease 
▪ If you have a family history, do any of the following members have heart disease. 

 Mother 

 Maternal Grandmother 

 Maternal Grandfather 

 Father 

 Paternal Grandmother 

 Paternal Grandfather 

 Other 
o Please Specify: ___________________________ 

 

2) Do you have any allergies, If so please list them below. 
 
 
 
 
 
 
 
 

3) Medications (including all prescription, over the counter drugs, vitamins and minerals, herbal remedies, 

homeopathic medicines, traditional medicines (e.g. Chinese), probiotics, and other products like amino 
acids or essential fatty acids): 
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Clinical Measures 

Clinical Physiological Measures 

4) Blood Pressure:        
   
Arm Used:  R / L 
 
1) _______________ mmHg 

2) _______________ mmHg 

3) _______________ mmHg 

4) _______________ mmHg 

   

 

5) Heart Rate: 
 
 
 

1) _______________ Beats/min 

2) _______________ Beats/min 

3) _______________ Beats/min  
4) _______________ Beats/min 

 
 

6) Clinical measures 
 
Height:    _____________m         

Weight:    _____________kg 

BMI:         _____________kg/m2 

      

 
 

Waist Circumference: __________cm 

Hip Circumference:     __________cm 

Waist/Hip Ratio:           __________ 
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Appendix D 

Secondary Analysis REB Clearance Form     
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Appendix E  

Consent Form 
 

Project Title: Brock-Niagara Centre for Health and Well-Being 

 

Principal Investigator:  

Deborah O’Leary, Director of the Brock-Niagara Centre for Health and Well-Being and Heart Strong 

905.688.5550 x4339 doleary@brocku.ca 

 

Co-investigators: 

Kimberley Gammage, Director of SeniorFit 

David Ditor, Director of Power Cord 

905.688.5550 x3772 kgammage@brocku.ca 

905.688.5550 x5338 dditor@brocku.ca 

Sarah Radcliffe, Manager 

Ally Fast, Coordinator 

Katherine Crockett, Coordinator 

905.688.5550 x5589 sradcliffe2@brocku.ca 

905.688.5550 x5585 afast@brocku.ca 

905.688.5550 x5589 kcrockett@brocku.ca 

 

Sara Madanat, Graduate Student 

sm18ie@brocku.ca 

 

INVITATION 

You are invited to participate in a study with the purpose to evaluate the Brock-Niagara Centre for Health and Well-

Being programming in order to understand the characteristics of the individuals who participate and the benefits they 

gain. You are also invited to allow your data to be available for future research endeavours surrounding the Brock-

Niagara Centre for Health and Well-Being.        

WHAT’S INVOLVED 

As a part of the normal procedures for all members of the Brock-Niagara Centre for Health and Well-Being, you will 

be asked to periodically complete questionnaires and have your body mass, height, blood pressure, and waist and 

hip measurements recorded. These questionnaires and measurements are used to provide the staff with your 

cardiovascular risk profile. Participation will take approximately a few hours of your time over the course of a year. 

This invitation is for you to allow this data that is already being collected to be used for research purposes as 

described above. 

POTENTIAL BENEFITS AND RISKS 

Possible benefits of participation include receiving knowledge on the overall benefits and effectiveness of the Brock-

Niagara Centre for Health and Well-Being programming; results may lead to improvement in areas of the 

programming which are shown to be ineffective; results will support and expand on existing knowledge about 

exercise and those involved in these programs; and published research will add to the sustainability of the 

programming and establish the Brock-Niagara Centre for Health and Well-Being within the scientific community. As 

an individual, you could also receive reports upon request identifying progress made during your membership. As for 

anticipated risks, due to the nature of several of the questionnaires there is a potential for psychological risk. 

CONFIDENTIALITY 

 

mailto:doleary@brocku.ca
mailto:kgammage@brocku.ca
mailto:dditor@brocku.ca
mailto:sradcliffe2@brocku.ca
mailto:afast@brocku.ca
mailto:kcrockett@brocku.ca
mailto:sm18ie@brocku.ca
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Because our interest is in the average responses of the entire group of participants, you will not be identified 
individually in any way in written reports of this research. In regards to the data, each individual will be provided with a 
unique identifier. This number will be matched to each individual in a separate database that will be password 
protected and kept by the Principal and Co-Investigators. The data itself will only contain the unique identifier. Hard 
copies will be stored in a locked cabinet at the Brock-Niagara Centre for Health and Well-Being while digital 
information will be password protected and accessible only by the Principal and Co-Investigators. All information 
including medical questionnaires which contain personal identifiers will be destroyed if you choose to withdraw from 
the study.  
 
As for secondary research endeavours, these will only be conducted on the de-identified data and the researcher(s) 
will not have access to the identifiable data. Researchers external to the Centre would need to seek permission from 
the Principal Investigator and have Research Ethics Board clearance for their particular project before accessing de-
identified data for research purposes. All data will be stored in a locked cabinet in a secure room requiring a master 
key or swipe access to enter. Data will be stored as long as the study continues. 
VOLUNTARY PARTICIPATION 

Participation in this study is voluntary. If you wish, you may decline to answer any questions or participate in any 
component of the study.  Further, you may decide to withdraw from this study at any time and may do so without any 
penalty or loss of benefits to which you are entitled. To withdraw, please contact the Principal or Co-Investigators 
listed above verbally or in writing. Your decision to either participate in this study, decline this invitation or withdraw 
from this study will have no bearing on the services which you receive at the Brock-Niagara Centre for Health and 
Well-Being.  
PUBLICATION OF RESULTS 

Results of this study may be published in professional journals and presented at conferences. Feedback about this 

study will be available on an ongoing basis through the Principal and Co-Investigators upon request. 

CONTACT INFORMATION AND ETHICS CLEARANCE 

If you have any questions about this study or require further information, please contact the Principal or Co- 

Investigators using the contact information provided above. This study has been reviewed and received ethics 

clearance through the Research Ethics Board at Brock University 17-053. If you have any comments or concerns 

about your rights as a research participant, please contact the Research Ethics Office at (905) 688-5550 Ext. 3035, 

reb@brocku.ca.  

Thank you for your assistance in this project.  Please keep a copy of this form for your records. 

CONSENT FORM 

□ I agree to participate in the research and program evaluation portion of the study described above. 

 
I have made this decision based on the information I have read in the Information-Consent Letter. I have had 
the opportunity to receive any additional details I wanted about the study and understand that I may ask 
questions in the future. I understand that I may withdraw this consent at any time.   

 

□ I agree to allow my data to be available for future research studies and program evaluation.  

 
I have made this decision based on the information I have read in the Information-Consent Letter. I have had 
the opportunity to receive any additional details I wanted about the study and understand that I may ask 
questions in the future. I understand that I may withdraw this consent at any time.   

 

□ I would like to receive personalized reports upon request regarding my individual progress at the 

Brock-Niagara Centre for Health and Well-Being.  
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I understand that these reports would be created by analyzing my identifiable data and, as such, these 
reports would only be created by the Principal and Co-Investigators. I also understand that these reports 
would be kept in a secure location to which only the Principal and Co-Investigators have access. I 
understand that I may withdraw this consent at any time.   
 

 
Name:        _______________________________       

 

Signature:  _______________________________      Date:    ___________________________ 
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Appendix F 

Rate of Perceived Exertion Scale 
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Blood Pressure Tracking Sheet 
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Appendix G 

Weight Training Exercise Log sheet 

 

 

 



119 
 

Cardiovascular Exercise Log Sheet 
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Rowing Machine Exercise Log Sheet 

 

 


