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Abstract 

Cancer is a disease that impacts not only the patient, but also the family. Family members often 

take on the caregiving role and provide much needed emotional support, instrumental support, 

help with medical decision making, and physical care when their loved one has cancer. The care 

that is provided by family members is also an important resource to the cancer care system, when 

most treatments are delivered in an outpatient setting. While benefitting the cancer care system 

and providing much needed support to their family member, family caregiving may be 

detrimental to caregivers’ own physical and psychological health. Research over the last 30 years 

has documented the many negative impacts of caregiving and has highlighted the need for more 

studies focused on improving caregivers self-care and physical health.  

 The purpose of this doctoral research was to examine the role of physical activity in 

supporting health and wellbeing in family caregivers to adult cancer patients. A systematic 

review was first conducted to synthesize and critically evaluate the evidence for physical activity 

interventions in family caregivers. Next, a cross sectional survey was conducted to evaluate 

physical and psychological health, and to assess current levels of,  as well as barriers and 

motivations to physical activity, in men and women caregivers. A randomized controlled trial 

was then designed and implemented and mixed methods where used to evaluate outcomes on 

physical health, psychological health, and physical fitness.  

 Findings from this research demonstrate there is a role for physical activity in supporting 

caregiver health and wellbeing. The results from our randomized controlled trial demonstrated 

improvements to mental well-being, physical activity levels, and physical fitness. Given some of 

the caregivers in our survey, and the majority in the randomized control trial, had high levels of 

depression, anxiety, and poor mental health quality of life, improvements to mental wellbeing 
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through physical activity adds important new evidence about mechanisms to support caregivers. 

Ongoing work to further examine mechanisms to support caregiver health and wellbeing, and 

how to effectively deliver sustainable programs, is imperative as caregivers will continue to be 

relied upon by patients and the cancer care system into the future.  

 

Keywords: cancer, family caregivers, physical activity, physical health, psychological health 
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Chapter 1 Introduction 

Overview of dissertation 

 Cancer is a disease that affects a significant proportion of the Canadian population. Most 

recent prevalence rates show that approximately 800,000 people were diagnosed and living with 

cancer in 2009 (Statistics Canada/Canadian Cancer Society, 2016). Cancer is also now the 

leading cause of mortality among Canadians, with approximately 30% of deaths annually 

attributable to this disease (Statistics Canada/Canadian Cancer Society, 2016). Although survival 

rates for most types of cancer are increasing, there is still significant morbidity and chronic late 

effects associated with cancer treatments (Statistics Canada/Canadian Cancer Society, 2016). 

The impact of cancer and the associated morbidity and mortality is felt not only by the patient, 

by also by family members. Throughout the trajectory of illness (from diagnosis and into 

survivorship), cancer patients often rely on family support to help manage their disease. In 

addition, the cancer care system relies on family members to provide care and support, especially 

when treatments are largely delivered in an outpatient setting.  

Care and support from family members to help manage all aspects of a disease is often 

referred to as family caregiving (hereafter referred to as caregivers). The impact of illness on 

caregivers and the important contribution they make to cancer care delivery has been 

increasingly acknowledged by researchers, clinicians, and policy makers (Kent, et al., 2016). It is 

now recognized that caregivers require support to maintain their own health and wellbeing and to 

sustain their caregiving responsibilities. The types of support traditionally offered to caregivers 

have focused largely on counselling and education (Northouse, Williams, Given, & McCorkle, 

2012). However, physical activity as an intervention to support caregivers, has also been 
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investigated with four studies published in the last nine years (Badger et al., 2007; Martin & 

Keats, 2014; Milbury et al., 2015; Winters-Stone et al., 2016).   

When this doctoral research began in 2013, there was only one published study focused 

on physical activity interventions in caregivers (Badger et al., 2007).  Although the study by 

Badger et al (2007), and research done in other caregiver populations, demonstrated some 

promising early results, there were still several gaps in knowledge regarding the role of physical 

activity to support cancer caregivers’ health and wellbeing. The aim of this research was to 

address some of those gaps and expand on the current knowledge. 

The research described in this thesis was focused on several key areas related to physical 

activity in caregivers.  First, the state of the science of physical activity interventions in 

caregivers was examined through a systematic review of the current literature. Second, 

caregivers’ physical and psychological health, physical activity levels, and barriers and 

motivations to physical activity, were explored using a cross sectional survey. Third, the impact 

of an exercise intervention on physical and psychological health, fitness measures, and physical 

activity levels, was evaluated using quantitative and qualitative methods. In the concluding 

section of this document, a synthesis of the evidence from this work in relation to current 

research activities and health care system priorities is explored. This doctoral thesis provides 

information to advance the state of the science about physical activity in caregivers. 

Background 

Caregiving in the Context of Cancer  

The impact of cancer on family members has long been recognized. In 1986 the National 

Coalition for Cancer Survivorship revised their definition of a cancer survivor to the following: 

“an individual is considered a cancer survivor from the time of diagnosis, through the balance of 
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his or her life. Family members, friends, and caregivers are also impacted by the survivorship 

experience and are therefore included in this definition” (Kent et al., 2016; National Coalition for 

Cancer Survivorship, n.d.). In the ensuing decades, research activity about numerous aspects of 

the caregiving experience in cancer care has increased due to a number of interrelated factors. 

First, models of cancer care delivery have changed to consist largely of outpatient treatments 

(Kent et al., 2016). Advancements in treatments for cancer have resulted in cancer patients being 

treated across the disease trajectory (i.e. from curative intent into palliative stages) and surviving 

longer (Statistics Canada/Canadian Cancer Society, 2016). Resultantly, cancer has largely 

become a chronic disease and patients are on cancer treatments for extended periods of time 

(Kent et al., 2016). Thus, caregivers have become increasingly relied upon to provide care and 

they remain in the caregiver role longer (Kent et al., 2016). Second, the incidence of cancer is 

expected to increase as the population grows and ages (Canadian Cancer Society/Statistics 

Canada, 2016). It follows then that the proportion of caregivers in the population will also 

continue to increase (Canadian Partnership Against Cancer, 2011). Finally, key policy 

documents including the Romanow report (2002) and The Future of Cancer Control in Canada 

(2011), and changing health care system agendas to include patients and families as the focus of 

care, have highlighted the importance of supporting caregivers.  

Adverse impacts on caregiver health and wellbeing.  The changing landscape of 

cancer care has provided the impetus for researchers to examine more fully the impacts of cancer 

on caregiver health and wellbeing and to continue to investigate interventions to support 

caregivers. There is now a robust body of research demonstrating that caregivers may experience 

numerous adverse impacts to their physical health, psychological health, social roles and ability 

to participate in healthy behaviors.  
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Various aspects of the negative impacts of caregiving on physical health have been 

investigated. Biological changes in neurohormonal markers, inflammatory markers, cortisol 

levels (Rohleder, Marin, Ma, & Miller, 2009) and changes to telomere length (Damjanovich et 

al., 2007) have been examined. This exploratory research has provided some preliminary 

information on the mechanistic link between the ongoing stress of caregiving and 

pathophysiologic changes that may lead to disease.  

Caregivers have been shown to have increased rates of certain diseases. The most widely 

investigated disease in caregivers has been cardiovascular disease (Cora et al., 2012; Lee et al., 

2003; Lucini et al., 2008).  In a robust population based prospective cohort study, Ji, Zoller, 

Sundquist and Sundquist (2012) demonstrated that caregivers are at increased risk for developing 

coronary heart disease (SIR (standardized incidence ratio) 1.13, CI 1.10,1.16), ischemic stroke 

(SIR 1.24, CI 1.21,1.27 in men and SIR 1.29, CI 1.26,1.32 in women), and hemorrhagic stroke 

(SIR, 1.25 CI 1.18,1.32 in men and SIR 1.27, CI 1.19, 1.34 in women), compared to non- 

caregivers. Importantly, Ji et al. (2012) found the increased risk for cardiovascular disease in 

caregivers persisted, and those caregivers to family members with a high mortality cancer were 

at greatest risk. The effect of caregiving on mortality has also been examined, with some 

evidence to suggest that caregivers may be at increased risk for death when they experience high 

levels of strain (Schulz & Beech, 1999). Sleep disturbance and fatigue are also highly prevalent 

in caregivers (Cora, Partinico, Munafo, & Palomba, 2012; Stenburg, Ruland, & Miakowski, 

2010).  

A substantial amount of research has been conducted to determine the impacts of 

caregiving on psychological health and other aspects of overall wellbeing. The most widely 

studied psychological morbidities associated with caregiving are anxiety and depression. Across 
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the trajectory of illness and into survivorship, caregivers have been shown to have high levels 

of anxiety and depression compared to non-caregivers, and in some studies the rates of anxiety 

and depression exceed those found in cancer patients (Fridriksdottir et al., 2011; Northouse, 

Katapodi, Song, Zhang, & Mood, 2010; Northouse, Williams, Given & McCorkle, 2012). 

Caregivers have difficulty in maintaining social relationships and often report feelings of 

loneliness and isolation (Stenberg et al., 2010, Stenberg, Ekstedt, Olsson, & Ruland, 2014). 

Overall quality of life can be adversely impacted, with some caregivers reporting poor quality of 

life up to 8 years after their care recipient’s diagnosis (Kim, Shaffer, Carver, & Cannady, 2016). 

Finally, maintaining healthy behaviors such as proper diet and regular physical activity is often 

difficult for caregivers (Beesley, Price, & Webb, 2011; Burton, Newsome, Schulz, Hirsch, & 

German, 1997).   

These studies, conducted over the last 20 years, have provided substantial evidence of the 

negative impacts of caregiving on multiple aspects of caregiver health and wellbeing. Taken 

together with factors related to the context of caregiving, including increasing incidence and 

prevalence of cancer, an aging population, and scarcity of health care resources, the argument for 

finding effective ways to support caregivers is well-founded.      

Current supports for caregivers. 

Recognizing the need to support caregivers, researchers have examined a variety of 

interventions. Northouse et al. (2010) conducted a systematic review and meta-analysis of cancer 

caregiver interventions and categorized the support offered to caregivers into three main types. 

Interventions may be a combination of education and psychological support, classified as 

“psychoeducational” (p. 321). The aim of a psychoeducational intervention is to provide general 

information about cancer, information about management of specific aspects of the treatment 
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related side effects or symptoms of the disease, and information about the psychological or 

emotional aspects of being a caregiver. Of the studies included in their review, Northouse et al. 

determined that psychoeducational interventions were the most common type of support offered 

to caregivers. The second most common type of support offered to caregivers was “skills 

training” (p. 321), which typically aims to increase caregivers’ coping and problem-solving 

abilities. The last category of intervention was counselling, which according to Northouse et al., 

was offered in only 17% of the intervention studies they reviewed.  

Several findings from the review by Northouse et al (2010) are pertinent to this thesis. 

Caregiver interventions were found to be effective, with small to medium effects sizes 

documented on a variety of caregiver outcomes, including reducing caregiver burden, improving 

some aspects of quality of life, improved coping and self-efficacy. There were very few 

interventions specifically focused on improving physical health in caregivers and no 

interventions examining the role of physical activity in improving physical and psychological 

wellbeing. In addition, caregivers were most often provided support in conjunction with the 

cancer patient. The findings from Northouse et al align with other systematic reviews of cancer 

caregiver interventions (Applebaum & Brietbart, 2013; Caress, Chalmers & Lukers, 2009; 

Northouse et al., 2012) in that most interventions in caregivers are effective and provide at least 

small effects on the studied outcomes. Noted in all of these systematic reviews were the 

following key points with respect to future research directions: there have been very few 

caregiver interventions focused on supporting health and self-care; there is a lack of evidence for 

physical activity interventions in cancer caregivers; evidence from the current research on 

caregivers has not been translated into clinical practice; and, more interventions should be tested 

when caregivers only (i.e. not the patient and caregiver together) receive the intervention.   
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Physical Activity Interventions for Caregivers 

The terms ‘physical activity’ and ‘exercise’ are often used interchangeably in the 

literature and colloquially. Physical activity is the broader term, and can apply to any type of 

body movement that results in energy expenditure (Garber et al., 2011). Exercise is defined as 

“physical activity that is planned, structured and repetitive and that has as a final or intermediate 

objective the improvement or maintenance of physical fitness” (Garber et al., 2011, p. 1337). For 

this research, the term exercise was used to define the structured program that was tested in 

caregivers, however the overarching goal was for caregivers to become more physically active.   

The rationale for examining physical activity as a means to improve physical and 

psychological wellbeing in caregivers, was founded on decades of research about the beneficial 

effects of physical activity in the general population (Garber et al., 2011). Physical activity has 

been shown to improve cardiovascular health, improve overall well being and quality of life 

(Garber et al.,2011), decrease risk for anxiety and depression (Cooney et al., 2013), and help 

maintain a person’s functional level (Garber et al.,2011). As caregivers are at increased risk for 

physical and psychological morbidities, physical activity is a potentially important mechanism in 

supporting caregiver health and wellbeing.   

The benefits of physical activity have been tested in various caregiver populations 

including those providing care to patients with Alzheimer’s/dementia (Castro, Wilcox, 

O’Sullivan, Baumann, & King, 2002; Connell & Janevic, 2009; Danuculov et al., 2013; Farran et 

al., 2008; Hirano et al., 2011; King & Brassington, 1997; King, Baumann, O’Sullivan, Wilcox, 

& Castro, 2002; Lowery et al., 2014; Waelde, Thompson, & Gallagher-Thompson, 2004), to 

stroke patients (Marsden et al., 2010), and to patients with other chronic diseases (Hill, Smith, 

Fearn, Rydberg, & Oliphant, 2007; Van Puymbroeck et al., 2007). From these studies, physical 
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activity has been effective at increasing overall quality of life (Hill et al., 2009), improving 

sleep quality (Hirano et al.,2011; King et al., 2002), decreasing caregiver burden (Connell & 

Janevic, 2009; Hirano et al., 2011; King et al., 2002; Lowery et al., 2014), increasing activity 

levels (Connell & Janevic, 2009; Hirano et al., 2011; King & Brassington, 1997; King et al., 

2002) and decreasing depression (Danucalov et al., 2013; Hill et al., 2007; Waelde et al.,2004). 

Extrapolating from these other caregiver populations provided some evidence that physical 

activity might be an effective intervention for cancer caregivers who are adversely affected by 

their responsibilities. However, further research was needed in order to understand if physical 

activity is effective at improving the physical and psychological health of those caring for cancer 

patients.  

Research Purpose  

 The overall purpose of this research was to examine the role of physical activity in 

supporting cancer caregiver health and well-being. Several interrelated studies were carried out 

to address this overall purpose.  

Study 1: Examining the State of the Science on Physical Activity Interventions in 

Caregivers. 

 The aim of the first study was to examine the current evidence for physical activity 

interventions in caregivers. A systematic review was conducted to critically evaluate and 

summarize the experimental research conducted on physical activity interventions for family 

caregivers. Studies of interventions with caregivers to adult patients with any type of disease, up 

until 2015, were reviewed.  



 

 

9

Study 2: A Cross Sectional Survey. 

In the second study, a sub-population of caregivers (i.e. those aged 60 and over) were 

surveyed.  The purpose of this survey was to document the state of physical and psychological 

health, physical activity levels, as well as barriers and motivations to physical activity in men 

and women caregivers. Predictors of physical activity levels were also examined.  

Study 3: Evaluation of a Randomized Controlled Trial Exercise Intervention.   

The aim of the third study was to examine the effects of an exercise intervention in 

cancer family caregivers. This randomized controlled trial was designed based on knowledge 

gained from the systematic review of exercise interventions in caregivers and from the cross-

sectional survey results. The decision to include caregivers aged 60 and older as the sub-

population of focus for the entire doctoral research program was made prior to conducting the 

survey (second study). Briefly, the rationale for this was based on the postulation that older 

caregivers would be at greater risk for physical and psychological health decline, would have co-

morbidities, would be less active, and would potentially see greater benefits from physical 

activity. After a lengthy recruitment phase for study two, it became apparent that it would be 

more feasible to include any age of caregiver for our randomized controlled trial. In addition, the 

study results showed that the older caregivers we surveyed were quite healthy and had higher 

than expected levels of physical activity. The survey also provided important information about 

the design of the randomized controlled trial in that caregivers were motivated to engage in 

physical activity and did not find their caregiving responsibilities a barrier to participation in 

physical activity. 

 The purpose of the randomized controlled trial was to examine the benefits of a center- 

based structured exercise intervention in cancer caregivers. A mixed methods design was used to 
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evaluate outcomes based on quantitative and qualitative data. A number of self-reported 

physical and psychological health outcomes and measurements of physical fitness were collected 

as quantitative outcomes. Semi-structured interview data was collected as part of the qualitative 

analysis of outcomes. 

Thesis Outline 

 This manuscript based thesis contains the following seven chapters. This introductory 

chapter provides background information to substantiate the research purpose, an overview of 

the studies related to this program of research, and acknowledgement of the contributors to the 

research and the manuscripts. The second chapter is the systematic review of exercise 

intervention in caregivers (Cuthbert, Culos-Reed, King-Shier, Ruether, & Tapp). The findings 

from this review highlighted some of the gaps in knowledge of cancer caregiver health and 

exercise behaviors, provided key information in designing the physical activity intervention trial, 

and emphasized the importance of knowledge translation to clinical practice. This manuscript 

was originally submitted to the Journal of Physical Activity and Health in May 2016. A revision 

was submitted in October 2016 and is currently under review. The third chapter includes the 

results from the cross-sectional survey of physical and psychological health, physical activity 

levels, and barriers and motivations to physical activity in cancer caregivers aged 60 and older 

(Cuthbert, King-Shier, Tapp, Ruether, & Culos-Reed). The conduct and results of this study 

provided important information about the design of the intervention trial and the sub-population 

of caregivers to be included. This manuscript has been accepted in Oncology Nursing Forum, 

and will be published in July 2017. The fourth chapter describes the protocol for the randomized 

controlled trial exercise intervention (RECHARGE study). This manuscript was published in 

Contemporary Clinical Trials in August 2016 (Cuthbert et al., 2016). The fifth chapter contains 
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the quantitative results from the RECHARGE randomized controlled trial. The focus of the 

manuscript was to document the effects of exercise on physical and psychological health 

outcomes by comparing the baseline assessment outcomes to the first assessment (which 

occurred after 12 weeks of the exercise intervention) outcomes. This manuscript is currently 

under preparation and will be submitted to a peer reviewed journal. The sixth chapter contains 

the qualitative results from the RECHARGE randomized controlled trial. The focus for this 

manuscript was to highlight caregivers’ perspectives of participating in the exercise intervention. 

This manuscript was submitted to the European Journal of Cancer Care (Cuthbert et al.) and is 

currently under review. The seventh and final chapter provides a synthesis of the research 

findings and emphasizes important future directions for research and translation to clinical 

practice. The manuscript based format of this thesis means that some of the information 

presented in each chapter may be repeated in other chapters. Copies of patient consent forms, the 

questionnaires used for both the survey and the randomized controlled trial, the patient education 

material that was used in the randomized controlled trial, and an example of the exercise 

prescription provided to patients in the trial, and supplementary materials included in the 

publications, are located in the appendices.  

Contributions 

 The research conducted for this thesis was realized through the collaborative efforts of 

many people within the University of Calgary, Alberta Health Services, and other community 

agencies including Wellspring Calgary. My co-supervisor, Dr. S. Nicole Culos-Reed provided 

support in conceptualization of the design of the entire research program, the design of both the 

survey and randomized controlled trial, and ongoing editing and revisions of all the written work 

contained in this thesis. My co-supervisor Dr. D. Tapp provided support in conceptualization of 
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the design of the entire research program, the design of both the survey and randomized 

controlled trial, and instrumental support in the design and conduct of the qualitative portion of 

the randomized controlled trial. Dr. Tapp also provided ongoing editing and revisions of all the 

written work contained in this thesis. Dr. Kathryn King-Shier provided support in 

conceptualization of the design of the entire research program, the design of both the survey and 

randomized controlled trial, and guidance for the mixed methods approach used for the trial. Dr. 

King-Shier also provided ongoing feedback and thoughtful ideas about the written work 

contained in this thesis. Dr. Dean Ruether was involved in the design of the program of research 

based on his clinical expertise in cancer care. Dr. Ruether also provided editing for all the written 

work contained in this thesis. Colleen Jackson, Madison Bischoff, and Kathryn Wystma-Fisher 

provided exercise knowledge and expertise, and helped with data collection and management for 

the randomized controlled trial. They also provided content and editing support for the 

manuscripts associated with the trial. Dr. Tak Fung provided statistical support for analysis of 

data from the randomized controlled trial. All co-authors have agreed to have the manuscripts 

included in this thesis.  

Many clinicians at Alberta Health Services Tom Baker Cancer Center provided help with 

recruitment of patients for the survey and the randomized controlled trial. In addition, many 

community agencies including Wellspring Calgary generously agreed to post information about 

the randomized controlled trial and to help with participant recruitment. The help from these co-

contributors was instrumental to the success of this doctoral research.   
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Chapter 2 What is the state of the science on physical activity interventions for family 

caregivers? A systematic review and RE-AIM evaluation. 

Abstract: 

Background: Family caregivers suffer physical and psychological health problems as a result of 

being in the caregiver role. Interventions to support caregiver health, including physical activity, 

are slow to be investigated and translated into practice. 

Purpose: To examine the evidence for physical activity interventions in caregivers and determine 

factors hampering the uptake of this evidence into practice.  

Methods: A systematic review and evaluation of external validity was conducted using the RE-

AIM framework. Studies of physical activity interventions in caregivers were included. 

Results: Fourteen studies published between 1997 and 2015 were reviewed. External validity 

criteria were often not reported and the quality of studies was variable. 

Conclusions: The lack of reporting of components of external validity hinders the integration of 

physical interventions for caregivers into clinical and/or community settings. Researchers should 

focus on standardized outcomes and accepted reporting criteria in order to advance the state of 

the science.  
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Introduction and Background 

 Approximately 8 million Canadians (Sinha, 2013) and 40 million Americans 

(NAC/AARP) are family caregivers (hereafter referred to as caregivers) to their loved ones who 

are ill or disabled. Caregivers are an important health care resource as estimates suggest they 

provide a costs savings to the health care system of $35 billion/year in Canada (Hollander, Lui, 

& Chappell, 2009) and $350 billion/year in the United States (NAC/AARP). Recognizing the 

importance of caregivers, clinicians, researchers, and governments (Lutgendorf & Laudenslager, 

2009; Northouse, Katapodi, Song, Zhang, & Mood, 2010; Romanow, 2002) have called for 

interventions targeted to promote health and well-being in caregivers. This call for caregiver 

interventions also stems from the substantial body of literature that has established the many 

negative physical and psychological consequences attributed to being a caregiver. The physical 

health of caregivers can be affected, including increased risk for coronary artery disease, 

ischemic and hemorrhagic stroke (Ji, Zoller, Sundquist, & Sundquist, 2012; King, Oka, & 

Young, 1994; Lee, Colditz, Berkman, & Kawachi, 2003; Vitaliano, Zhang, Scanlan, 2003). 

Caregivers have poorer health behaviours than non-caregivers and participate less in health 

promotion activities, including physical activity (PA) (Burton et al., 1997; Beesley, Price & 

Webb, 2012). There may be a mortality effect of caregiving as investigated by Schulz and Beach 

(1999), where an increased risk for mortality, RR 1.63 (CI 1.00,2.65, p value not reported) was 

found in caregivers experiencing emotional strain. Numerous negative effects on psychological 

health, including increased rates of anxiety and depression, have also been reported in caregivers 

(Braun, Mikulincer, Rydall, Walsh, & Rodin, 2007; Cameron, Franche, Cheung, & Stewart, 

2002; Carter, 2002; Fridriksdottir et al., 2011; Given et al. 2004; Grunfeld et al., 2004; 

Mystakidou, Tsilika, Parpa, Galanos, & Vlahos, 2007; Rivera, 2009).   
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Interventions for caregivers have been investigated for almost three decades (Sorensen, 

Pinquart, & Duberstein, 2002). Many types of caregiver interventions have been examined, 

including psychological support, health promotion strategies such as PA, education, respite, or a 

combination thereof. In general, most types of interventions have shown small to medium effect 

sizes on a variety of different physical and psychological outcomes (Applebaum, & Brietbart, 

2013; Candy, Jones, Drake, Leurent, & King, 2011; Northouse et al, 2010; Sorensen et al., 

2002).  Of the interventions tested to date, PA has received the least attention in both research 

and application in clinical practice. Very few researchers have examined the role of PA in 

mitigating the negative health effects of caregiving. This is surprising given evidence stemming 

from research since the 1950s that PA has health benefits for everyone including healthy people, 

non-healthy people, and older persons (Gulsvik et al., 2012; Kodama et al., 2009; Leitzman et 

al., 2007). In addition, there is evidence that the negative psychological impacts of caregiving, 

including depression, anxiety, and decreased quality of life, could be alleviated with PA (Cooper, 

Balamurali, Selwood, & Livingston, 2007; Herring, O’Connor, & Dishman, 2010; Martin, 

Church, Thompson, Earnest, & Blair, 2009).  

 Physical activity interventions to support the health of caregivers are likely not occurring 

in practice for a number of reasons. First, expecting caregivers to participate in health promoting 

behaviors may seem like an extra burden to their already full list of demands. Second, the 

evidence to support this type of intervention in caregivers is limited, leaving clinicians unsure 

about the benefits. Finally, knowledge gained from research has not been translated into clinical 

practice. In order to understand the current evidence for PA interventions and to determine what 

factors are contributing to the gap between research and clinical practice, a review of existing 

research is warranted. 
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 Although several reviews have been completed on interventions for caregivers 

(Applebaum & Brietbart, 2013; Hudson, Hudson, Remedios, & Thomas, 2010; Loi et al., 2014; 

Northouse et al., 2010; Northouse, Williams, Given, & McCorkle, 2012; Orgeta, & Miranda-

Castillo, 2014; Sorensen et al., 2002), no evaluation of the efficacy and external validity of PA 

interventions in caregivers has been conducted to date. The aims for this review were twofold. 

The first aim was to examine the internal validity of PA interventions in caregivers. Secondly, 

we examined PA interventions using the RE-AIM (Reach, Efficacy/Effectiveness, Adoption, 

Implementation and Maintenance) framework (Glasgow, Vogt, & Boles, 1999; RE-AIM, 2015)  

to determine factors related to external validity and translation of research evidence. 

Methods 

Selection of Studies for Systematic Review  

We conducted a systematic review following PRISMA (preferred reporting items for 

systematic reviews and meta-analyses) guidelines (Moher, Liberatir, Tetzlaff, & Altman, 2009) 

(The PRISMA checklist can be found in supplementary material Appendix A). The specific 

objectives of this review were to: (1) summarize the research conducted to date on PA 

interventions in caregivers; (2) evaluate the quality, including internal validity, of the PA 

interventions; (3) evaluate factors related to external validity and translation of knowledge using 

the re-aim framework; and (4) outline suggestions on design and reporting of future PA 

interventions to increase uptake into clinical practice. 

 For this review, a caregiver was defined as “a family member or a friend who provides 

unpaid care for a loved one living with a disability, illness or aging” (Alberta Caregivers 

Association, 2010). The terms exercise and PA are used interchangeably in the literature. For this 

review, we used the WHO definition of PA “any bodily movement produced by skeletal muscles 
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that requires energy expenditure” (World Health Organization, 2015) as it is a broad definition 

and includes exercise. We searched the electronic databases MEDLINE, PUBMED, and 

CINAHL using the terms "caregivers", "family caregivers" "unpaid caregivers", "informal 

caregivers", "carer", "support person", "cancer family caregiver", "PA", "support", and 

"supportive care", "exercise", "running", "walking", "swimming", "aerobic exercise", "resistance 

exercise", "tai chi/ or yoga" as either subject headings or keywords. (The search strategy for the 

MEDLINE database can be found in supplementary material appendix B). Any studies 

conducted prior to September 2015 were included in the search. Only research reported in 

English and completed studies (i.e. not study protocols) were included. Our inclusion criteria 

were: (1) exercise or PA interventions on caregivers or caregiver/care recipient dyad; (2) 

caregivers who were providing care to an adult with illness; (3) experimental methods used to 

test the intervention; (4) the reporting of at least one measure of physical or psychosocial 

outcome; and (5) articles published in a peer-reviewed journal. Literature or systematic reviews 

of PA interventions or other caregiver interventions were excluded, however, these articles were 

read to search for additional intervention studies. We excluded one article that included a PA 

intervention for the care recipient only, but measured psychosocial outcomes on both the 

caregiver and the care recipient (Marsden et al., 2010). We also excluded meditation only 

interventions and qualitative studies. We read one trial protocol (Cerga-Pashoia et al., 2010) as it 

included further details about one of the studies (Lowery et al., 2014) included in our review. 

The initial search resulted in 636 articles. From this, 14 articles met our criteria and were 

included in this review. We performed additional searches of the references in these 14 articles, 

which did not generate any other articles (see Figure 2.1).   
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Data regarding authors, purpose of the research, study design, participants, intervention 

setting, intervention length, type of PA, outcomes measured, results, type and length of follow-

up, adherence to intervention rates, and theoretical foundations of behavior change, were 

extracted from each article and formatted into a chart (Table 2.1) by the first author (CC). The 

articles were then examined by the second author, NC-R, to ensure accurate extraction of data.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1: Selection of caregiver PA intervention studies for systematic review 
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Evaluation Using the RE-AIM Framework  

The RE-AIM framework was developed in 1999 by Glasgow and colleagues (Glasgow et 

al., 1999; RE-AIM, 2015). The original intent of this framework was to encourage researchers 

working in health promotion to develop norms in design and reporting of both internal validity 

and external validity. The framework builds on the work of the consolidated standards of 

reporting trials (CONSORT) group by adding seven additional criteria that should be reported in 

randomized controlled trials (Glasgow, Lichtenstein, & Marcus, 2003). RE-AIM has since 

become established in the field of health promotion and has been used to guide health promotion 

planning, study design, evaluation of studies, policies and programs, to aid in conducting 

literature and systematic reviews, and for grant applications (Gaglio, Shoup, & Glasgow, 2013). 

The strength of this framework is that it allows for the examination of issues directly related to 

the translation of evidence into practice.   

 Briefly, the framework includes the five dimensions of reach, efficacy and effectiveness, 

adoption, implementation and maintenance (RE-AIM). Examining reach helps to determine the 

representativeness of a given population in a study. Reach includes the absolute number, 

proportion of, and representativeness of individuals who are willing to participate in an 

intervention (Glasgow et al., 1999; RE-AIM, 2015).  Efficacy and effectiveness are examined to 

determine the impact of the intervention, both positive and negative, on outcomes including 

quality of life. Adoption is assessed at the staff, setting and/or organizational level to determine 

the representativeness and proportion of staff and settings willing to adopt a certain program 

(Glasgow et al., RE-AIM). The implementation of an intervention is evaluated as the extent to 

which the intervention protocol was delivered as intended and the resources needed to deliver the 

intervention as planned (which includes cost and time) (Glasgow et al., RE-AIM).  Finally, 
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maintenance refers to how long the behavior change lasts in the individual, how well the 

intervention is integrated into the organization, and any adaptations that were needed for 

sustainability of the intervention (Glasgow et al., RE-AIM). 

 To determine whether studies reported on the RE-AIM dimensions, we used a 21-item 

coding tool similar to that outlined on RE-AIM.org for data extraction (Table 2.4). Each study 

was coded independently by the first author (CC) and then evaluated by the second author (NC-

R) to check for accuracy. The results were compiled to determine the extent of reporting of RE-

AIM dimensions (Table 2.4). We rated each criterion within the five dimensions as being met or 

not met, and gave equal weight to each criterion. To determine if a study included all 21 RE-

AIM criteria, we performed a procedure similar to that outlined by Klesges, Estabrooks, 

Dzewaltowski, and Glasgow (2005) and White, McAuley, Estabrooks, and Courneya (2009). 

Each criterion within the five dimensions was given a score of 1 if it was reported. The total 

score for each dimension was then calculated as a percentage of criteria met over criteria not met 

(e.g. 3/5 or 60% of dimensions met for the reach dimension). We then calculated mean 

percentage of reporting of each of the RE-AIM dimensions across all nine studies. We also 

calculated the mean level of reporting (percentage) for each of the 21 criteria across the nine 

studies.  

Risk of Bias Assessment of Individual Studies 

To assess the quality of studies included in this review, the Cochrane Collaboration risk 

of bias assessment tool (Higgins et al., 2013) was used to evaluate the studies that were 

randomized controlled trials, and the risk of bias assessment tool for non-randomized studies 

(RoBANS) (Kim et al., 2013) was used to evaluate the non-randomized studies (these tools are 

shown in supplementary material Appendices C and D). The first author (CC) and the second 
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author (NC-R) reviewed the studies separately, using the applicable tool, to determine the risk 

of bias for each individual study. Any disagreement between reviewers was resolved by 

discussion.   

Results 

 A summary of the study characteristics is presented in Table 2.1 (Badger, Segrin, Dorros, 

Meek, & Lopez, 2007; Castro, Wilcox, O’Sullivan, Baumann, & King 2002; Connell & Janevic, 

2009; Danuculov et al., 2013; Farran et al., 2008; Hill, Smith, Fearn, Rydberg, & Oliphant, 2007; 

Hirano et al., 2011; King, Baumann, O’Sullivan, Wilcox & Castro, 2002;  King & Castro, 1997; 

Lowery et al., 2014; Martin & Keats, 2014; Milbury et al., 2015; van Puymbroeck, Payne, Hsieh, 

2007; Waelde, Thompson, Gallagher-Thompson, 2004). Of the fourteen experimental studies, 

nine were randomized controlled trials. The control conditions included wait list control (n=1) 

(King & Brassington, 1997), attention control (n=3) (Badger et al., 2007; Castro et al., 2002; 

King et al., 2002;), treatment as usual (n=1) (Lowery et al., 2014), or untreated control condition 

(n=4) (Connell & Janevic, 2009; Dunaculov et al., 2013; Hirano et al., 2011; van Puymbroeck et 

al. 2007). In general, sample sizes were small, ranging from 12 to 137 caregivers. The studies by 

Badger et al. and Milbury et al. included caregiver and patients (dyads) as participants. The 

interventions ranged from 6 weeks to 12 months. The mean ages for participants ranged from 41 

to 73.7 years. As with most research on caregivers, participants were predominantly female and 

Caucasian. Three studies included caregivers to cancer patients (Badger et al., 2007; Martin & 

Keats, 2014; Milbury et al., 2015).  Two studies did not specify what type of illness the care 

recipients had (Hill et al., 2007; van Puymbroeck et al. 2007), and the remaining included 

caregivers of Alzheimer's and other dementias. The average duration in the caregiving role was 5 

years, however, duration was reported in only three studies (Hill et al 2007; King et al., 2002; 
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King & Brassington, 1997). A definition of caregiving was not clearly articulated in any of the 

studies. A minimum number of caregiving hours per week were listed as inclusion criteria in 

only two studies (King et al., 2002; Waelde et al., 2004). Social cognitive theory as a theoretical 

model for health promotion or behavior change was used in three studies (Castro et al., 2002; 

Connell & Janevic, 2009; Farran et al., 2008) and in the remaining studies, no theoretical 

model(s) were reported. Physical activity guidelines were used to prescribe the type and amount 

of exercise in only one study (Farran et al., 2008).   

Evaluation of the Quality of Studies 

 Several limitations in the methodological rigour of the studies were noted. There was lack 

of clear articulation of primary outcome variables, research hypotheses, and sample size 

calculations in many of the studies. In addition, effect sizes were only reported in two studies 

(Connell & Janevic, 2009; Milbury et al., 2015). This lack of information made it difficult to 

interpret the results that were reported, and to understand what the magnitude of effect(s) the 

interventions had on the outcomes measured. Information regarding trial design, operational and 

conceptual definitions of study variables, intervention details to allow for replication, 

randomization procedures, and harmful effects were not consistently reported.  

Risk of Bias Across Studies 

 Criteria for assessment of bias for each study are reported in Table 2.2 for randomized 

studies and Table 2.3 for non-randomized studies. In general, risk of bias was unclear, as many 

reporting outcomes were not evident in the published research and thus full risk assessment was 

not possible.  
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Table 2.2 
Risk of bias of randomized controlled trials of PA interventions for caregivers included in 
review n= 9 
Author/Year Randomization 

sequence 
generation 

Allocation 
concealment 

Participants 
and 
personnel 
blinding 

Assessor  
blinding 

Incomplete 
outcome 
data 

Selective 
outcome 
reporting 

Badger et al. 
2007 

No Unclear No Unclear Yes No 

Castro et al. 
2002 

Yes Unclear Unclear Unclear Yes Yes 

Connell and 
Janevic, 2009 
Danucalov et 
al. 2013 

Unclear 
Unclear 

Unclear 
Unclear 

Unclear 
Unclear 

Unclear 
Unclear 

Yes 
Unclear 

Yes 
Unclear 

Hirano et al. 
2011 

Unclear Unclear Unclear Unclear Yes Yes 

King et al. 
1997 

Yes Unclear Unclear Unclear Yes Yes 

King et al. 
2002 
Lowery et al. 
2013 
Van 
Puymbroeck 
et al. 2007 

Yes 
Yes 
No 

Unclear 
Yes 
Unclear 

Unclear 
Yes 
Unclear 

Unclear 
Yes 
Unclear 

Yes 
Yes 
Yes 

Yes 
Yes 
Unclear 

Tool used: The Cochrane Collaboration tool for assessing risk of bias 
Reported as: No - high risk of bias, Yes - low risk of bias, unclear - risk of bias could not be assessed 
 

Table 2.3 
Risk of bias of non-randomized trials of PA interventions in caregivers included in review 
n= 5 
Author/Year Selection 

of 
Participants 

Confounding 
Variables 

Measurement 
of Exposure 

Blinding of 
outcome 
assessors 

Incomplete 
outcome 
data 

Selective 
outcome 
reporting 

Farran et al. 
2008 

Unclear High Low Unclear Unclear Low 

Hill et al. 
2007 

Unclear High Low Unclear Low Low 

Martin & 
Keats, 2014 
Milbury et 
al. 2015 
Waelde et 
al.2004 

Unclear 
Low 
Unclear 

High 
High 
High 

High 
High 
High 

Unclear 
Unclear 
Unclear 

Unclear 
Low 
Unclear 

Low 
Low 
Low 

Tool used: The Risk of Bias Assessment tool for Non-Randomized Studies (RoBANS) 
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Evaluation of RE-AIM dimensions 

 The evaluation of RE-AIM dimensions is presented in Table 2.4, with a mean percentage 

of each of the 21 dimensions reported in the fourteen studies and a mean percentage level of 

reporting of each of the five dimensions across studies. In general, many of the RE-AIM criteria 

were not reported. None of the studies we reviewed included all 21 items of the RE-AIM criteria. 
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Table 2.4 
Percentages of RE-AIM dimensions and of 21 RE-AIM criteria reported  
in intervention studies included in review. n=14. 
  Percentage of 

studies reporting 
 Number of 

studies 
reporting 

 

Reach  53%*    
Method to identify target population  36%  5  
Inclusion criteria  93%  13  
Exclusion criteria  71%  10  
Sample size and participation rate (those 
participating/those approached) 

 43%  6  

Characteristics of participants and non-
participants 

 21%  3  

Efficacy/Effectiveness  73%    
Outcome measures reported   100%  14  
Intent to treat analysis  7%  1  
Quality of life measure  86%  12  
Percent attrition  100%  14  
Adoption  18%    
Method to identify target delivery agent  7%  1  
Level of expertise of delivery agent  21%  3  
Description of program location  21%  3  
Rate of adoption of staff/setting  0  0  
Description of staff delivering intervention  57%  8  
Method to identify staff who delivered 
intervention 

 0  0  

Implementation    48%    
Intervention type and intensity  100%  14  
Extent of protocol delivery (PA adherence)  43%  6  
Measures of costs of implementation  0  0  
Maintenance   2%    
Individual outcomes assessed at 6 months 
post intervention 

 7%  1  

Indicators of program level maintenance  0  0  
Measures of costs of maintenance  0  0  

Note. 21 items for RE-AIM criteria adopted from RE-AIM.org (2015) and White et al. (2009) 

*Percentage calculated as average score for each dimension across 14 studies.  
  

Reach. Overall, none of the studies reported on all five of the criteria in the reach 

dimension and the mean percentage of reporting was 53%. Identification of the target population 

and an explanation of the methods used to contact as many participants as possible was described 
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in five studies (Connell & Janevic, 2009Hill et al., 2007; King et al., 2002; King & 

Brassington, 1997; Lowery et al., 2014).  For example, King and Brassington used random 

sampling in a large suburban community in California to identify 103 caregivers from 1526 

people surveyed. Those caregivers were then invited to participate in a PA intervention. 

Exclusion criteria were not reported in four studies (Badger et al., 2007; Connell & Janevic, 

2009; Hill et al., Waelde et al., 2004), one study (Hill et al., 2007) did not list either inclusion or 

exclusion criteria. The calculation of sample sizes was not reported in any of the studies 

reviewed. Participation rates were not clearly articulated, however in approximately half of the 

studies (Badger et al., 2007; Castro et al., 2002; Connell & Janevic, 2009; King & Brassington, 

1997; King et al., 2002; van Puymbroeck, 2007) there was enough information provided that 

participation rates could be calculated. The characteristics of participants and non-participants 

were included in only three studies (Castro et al., 2002; Connell & Janevic, 2009; van 

Puymbroeck et al., 2007).  

 Efficacy/Effectiveness.  This dimension was also not consistently reported and the mean 

percentage of reporting was 73%. All studies reported some type of post-intervention outcome 

measure. A variety of physical and psychological outcomes were measured, however, there was 

no consistently measured outcome across all fourteen studies. All studies measured more than 

one self-report outcome, and six studies measured physiologic outcomes (salivary cortisol, blood 

pressure, weight, or fitness testing) (Dunaculov et al., 2013; Farran et al., 2008; Hill et al., 2007; 

King et al., 1997; King et al., 2002; van Puymbroeck, 2007;). The most frequently measured 

psychological outcome was depression, with a variety of different validated instruments used. 

Caregiver burden was also frequently measured (Hirano et al., 2011; Hill et al., 2007; King et al., 

2002; King & Brassington, 1997; Lowery et al., 2014). Care recipient behaviors were measured 
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in two studies (Connell & Janevic, 2009; Waelde et al., 2004). Additionally, stress and anxiety 

were reported as outcomes in six studies (Badger et al., 2007; Connell & Janevic, 2009; 

Danuculov et al., 2013; King & Brassington, 1997; King et al., 2002; Waelde et al., 2004).  Other 

outcomes included exercise self-efficacy, quality of life, anger expression, and sleep. Physical 

activity levels were reported as outcomes in six of the nine studies (Connell & Janevic, 2009; 

Farran et al., 2008; Hill et al., 2007; Hirano et al., 2011; King et al., 2002; King & Brassington, 

1997), with statistically significant changes to activity levels reported in most studies.  

 Physical activity levels were measured mostly using standardized self-report 

questionnaires (Castro et al., 2002; Connell & Janevic, 2009; King & Brassington, 1997; Lowery 

et al., 2014; Waelde et al., 2004), or a combination of pedometer/activity monitor and self-report 

questionnaires (Farran et al., 2008; Hirano et al., 2011; King et al., 2002;). Many studies did not 

clearly outline how PA levels were measured (Badger et al., 2007; Danuculov et al., 2013; 

Martin & Keats, 2014; Milbury et al., 2015). Only four studies reported on mean intensity of PA 

levels achieved (Lowery et al., 2014; King et al., 2002; Castro et al., 2002; Farran et al., 2008). 

Objectives measures of physical fitness using standardized testing were only reported in three 

studies (Hill et al., 2007; King & Brassington, 1997; van Puymbroeck et al., 2007). 

 Information regarding effect sizes was reported in two studies (Connell & Janevic, 2009; 

Milbury et al., 2015). In general, there were not enough data provided to calculate effect sizes. 

Across all studies, statistically significant results for the following outcomes in the PA groups 

were reported: (1) decrease in depression rates; (2) decrease in anger scores; (3) improvement in 

sleep quality; (4) lower systolic and diastolic blood pressure reactivity; (5) lower perceived 

stress; (6) improved perceived self-efficacy; and (7) decreased subjective burden. In the study 

conducted by Badger et al. (2007), no differences were found between the PA and control group 
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on depression or anxiety, however a statistically significant difference was found over time in 

both groups, suggesting time alone had a positive effect. Correlations were also calculated 

between a host of variables. For example, King and Brassington (1997) found a positive 

correlation between exercise self-efficacy and change in caregiver burden (r=-0.90, p<0.0008). 

King et al. (2002) found that sleep quality was correlated with perceived stress (r=0.33, p<0.04) 

and subjective burden (r=0.33, p<0.04). Only one study (Lowery et al., 2014) reporting using an 

intent-to-treat analysis and attrition rates were reported in all studies.  

 Adoption. Overall adoption, implementation, and maintenance were scarcely reported, 

with mean levels of reporting being 18%, 48% and 2% respectively. None of the adoption 

criteria were reported in four studies (Danuculov et al., 2013; Hirano et al., 2011; Milbury et al., 

2015; Waelde et al., 2004). One of the studies reported on methods to identify a delivery agent, 

the level of expertise of the delivery agent, the program location and the expertise of the staff 

delivering the intervention, however, this was published in a separate manuscript (Lowery et al., 

2014). The description of staff delivering the intervention was minimal in three studies. For 

example, in the study by Farran et al. (2008) the intervention was delivered by a "doctorally 

prepared nurse interventionist" (p. 143), however the qualifications of this individual to deliver 

an exercise intervention was not explained. In Badger et al. (2007) study, it was reported a 

trained counselor delivered the intervention, however the reference article that detailed this 

training only outlined the psychological support and not the exercise counseling. Program 

locations were only well described by two authors. Connell and Janevic (2009) reported their 

intervention was carried out in a large treatment facility for Alzheimer's patients and caregivers, 

and that staff delivering the intervention attended an interactive training workshop prior to 
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starting the intervention. Martin and Keats (2014) identified their yoga program was held at a 

University public recreation facility.  

 Implementation. The descriptions of the PA interventions were well described in six 

studies (Castro et al., 2002; Connell & Janevic, 2009; Farran et al., 2008; King et al., 2002; King 

& Brassington, 1997; Martin & Keats, 2014) with information regarding the frequency, intensity, 

average time participating, and the type of PA (FITT components). Physical activity types 

included, brisk walking (Badger et al., 2007; Castro et al., 2002; King & Brassington, 1997; 

Lowery et al., 2014) aerobic based exercise videos or exercise classes (King et al., 2002), 

unspecified aerobic activity (Hirano et al., 2011), yoga (Danuculov et al., 2013; Martin & Keats, 

2014; Milbury et al., 2015; van Puymbroeck et al., 2007; Waelde et al., 2004), or a combination 

of aerobic and strength training (Connell & Janevic, 2009; Farran et al., 2008; Hill et al., 2007).  

All but six of the studies (Danuculov et al., 2013; Hill et al., 2007; Martin & Keats, 2014; 

Milbury et al., 2015; van Puymbroeck et al., 2007; Waelde et al., 2004;) included a home-based 

PA program. The majority of the interventions had some component of telephone support to 

encourage continued PA and provide problem solving to overcome barriers. Of the home-based 

interventions, participants were provided with a specific PA prescription, strategies for 

successful adoption of PA, and/or supplemental training manuals and exercise DVDs. For the 

center-based interventions, caregivers participated in existing programs, however it was not 

clarified whether the caregivers participated with the general public or whether there were 

separate classes provided.  

 Implementation at the individual level was reported as adherence to the prescribed PA 

program. Five studies reported PA adherence, and three studies (King & Brassington, 1997; King 

et al., 2002; van Puymbroeck et al., 2007) also reported measured changes to physical outcomes 
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including step test, gait velocity and endurance, treadmill test, and timed sit to stand. 

Adherence rates ranged from 65% to 95%, however some studies did not provide an operational 

definition for PA adherence. In the studies by Hill et al., (2007) Farran et al., (2008), King and 

Brassington (1997), and King et al. (2002), pre-determined PA levels were defined in order to 

ascertain adherence. Implementation at the setting level, or extent of protocol delivery at the 

setting level, was not described in any of the studies. The costs of implementing the interventions 

were not reported in any of the studies. Hill et al. (2007) reported that additional funding was 

required for PA instructors to deliver the intervention and to provide respite care to patients so 

that caregivers could participate, however, no actual costs were provided. 

 Maintenance. Similar to adoption and implementation, aspects pertaining to 

maintenance were not typically reported. Maintenance of PA behaviors (defined as engaging in 

an PA program for 6 months post intervention (Marcus, 2000)) was addressed in three studies, 

where a post-intervention follow-up period was completed by the participants (Badget et al., 

2007; Connell & Janevic, 2009; Waelde et al., 2004). The study conducted by Connell and 

Janevic reported PA behaviors were not maintained at 12-months, however perceived exercise 

self-efficacy levels were maintained. Although Badger et al. collected data at one-month post 

intervention, they did not report PA levels at baseline, post-intervention or follow-up. None of 

the studies reported on whether the intervention was ongoing or had been integrated into a 

regular model of care. There was also no reporting of costs (actual or projected) of maintaining 

the program.  
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Discussion  

 Being a caregiver can have negative consequences on all aspects of one's life, including 

physical and psychological health. Targeted interventions, including PA, to mitigate these 

negative effects have limited research and as such, are slow to be translated into practice. A 

review of the current research and application of the RE-AIM framework was conducted in order 

to understand the evidence for PA interventions with respect to interval validity and 

generalizability, with the ultimate goal bridging the knowledge to translation gap. Several 

important findings stemmed from this review. 

 As only fourteen experimental studies were identified, it is clear that PA interventions in 

caregivers is a limited research area. More research is needed given knowledge of the benefits of 

PA (Cooper et al., 2007; Gulsvik et al., 2012; Herring et al., 2010; Kodama et al., 2009; 

Leitzmann et al., 2007; Martin et al., 2008) the barriers caregivers face in trying to participate in 

healthy behaviors (Beesley et al., 2011), and the potential negative health consequences of being 

a caregiver (Ji, Zoller, Sundquist, & Sundquist, 2012; King, Oka, & Young, 1994; Lee, Colditz, 

Berkman, & Kawachi, 2003; Vitaliano, Zhang, Scanlan, 2003). Research evaluating PA 

interventions in caregivers may be limited for several reasons. There may be lack of recognition 

by clinicians and researchers about the negative impacts incurred while in the caregiver role 

(Northouse et al., 2010), the responsibility of who should provide care to caregivers is not clearly 

defined (Northouse et al., 2012), and the perceived extra time and financial costs to provide 

structured support to caregivers may be a deterrent. 

The efficacy of PA interventions at improving health and wellbeing in caregivers is 

difficult to determine from the current research as factors related to internal validity are lacking. 

Most of the risk of bias criteria were not reported or not clearly reported, therefore the quality for 
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each study could not be fully examined. The quality across studies could also not be 

determined. Given the variability of types of activities prescribed, and the different outcomes 

measured in each of the studies, it is challenging to conclude which type of PA may be most 

beneficial for caregivers. Similar to other reviews of caregiver interventions (Northouse et al., 

2010; Sorensen et al., 2002), the high variability in outcomes measured and self-report 

instrument used, made it difficult to determine the effectiveness of PA on any one outcome. As 

contended by Northouse et al., the variability in intervention dose, frequency, and length in 

caregiver research is hampering the ability to understand the efficacy of interventions and to 

transfer research to clinical practice. 

RE-AIM was chosen as a framework for this systematic review to understand what 

factors may be hindering the translation of findings to clinical practice. This review highlighted 

the PA trials conducted thus far have been efficacy trials, with little to no reporting of factors 

related to generalizability. Some would argue that the efficacy for PA should be established first, 

and then effectiveness and components of external validity evaluated. However, as articulated by 

Dzewaltowski et al (2004), the future of PA interventions is dependent upon researchers 

balancing factors related to efficacy and effectiveness in order to advance the science and 

translate research to practice. Researchers should consider factors related to internal and external 

validity when designing and reporting studies in order to advance the state of the science in 

caregiver PA interventions. From our review, the following RE-AIM factors related to external 

validity should be considered.  

 Evaluating reach is key in determining how to translate research to the larger population 

for which the intervention is intended. Similar to other RE-AIM PA reviews (Antikainen & Ellis, 

2011; Austin, Bell, Caperchione & Mummery, 2011; Dzewaltowski et al., 2004; Eakin, Lawler, 
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Vandelanoutte, & Owen, 2007; Matthews, Kirk, MacMillan, & Murtie, 2014; McGoey, Root, 

Bruner, & Law, 2016; White et al., 2009), we found the reach criteria reported most often were 

inclusion and exclusion criteria. Inclusion and exclusion criteria help define the sample for the 

study, yet other information is also required to understand the true population of caregivers. For 

example, the methods to identify the target population were reported in less than half of the 

studies we reviewed. Caregivers are a difficult population to identify and ultimately reach as they 

often do not self-identify as caregivers (Applebaum & Brietbart, 2013), may not be identified by 

health care professionals as those in need of interventions (Northouse et al., 2010; Northouse et 

al., 2010; Given, Given & Sherwood, 2012), and typically there are no registries of caregivers. In 

other PA RE-AIM reviews (Austin et al., 2011; Matthews et al., 2014) where information about 

the target population was more easily obtained through registries or clearly defined populations 

(e.g. schools), the intended population for which an intervention could be delivered was reported. 

Similar to other RE-AIM PA reviews (Antikainen & Ellis, 2011; Austin et al., 2011; Eakin et al., 

2007; Matthews et al., 2014; McGoey et al., 2016; White et al., 2009), participation rates were 

calculated as those approached over those agreeing to participate (i.e. recruitment rate). 

Participation rate should be calculated as those approached over those eligible in the target 

population (RE-AIM, 2015), however, the target population number for caregivers, and many 

other populations, is rarely available. Consideration of and reporting on all of the reach criteria 

would help to better define the caregiver population and enable researchers to understand what 

types and percentages of caregivers could benefit from an intervention.   

 Similar to other reviews of PA interventions using the RE-AIM framework (Antikainen 

& Ellis, 2011; Matthews et al., 2014; McGoey et al., 2016; White et al., 2009), we found a lack 

of clear explication of many factors related to adoption. Components of adoption of health 
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behavior interventions are critical to understand not only for replication studies, but also for 

establishing sustainable and effective long-term programs (Akers, Estabrooks, & Davy, 2010; 

Glasgow et al., 1999; Klesges et al., 2005;). To translate research findings into broader public 

health programs in institution or community-based settings, health care administrators and 

clinicians must have an understanding of what settings may be most appropriate, what level of 

expertise is needed, the minimum space and equipment requirements, and supports that are 

needed to run a program. Feasibility, acceptability, and how to modify a program are also 

imperative to understand.  

 In our assessment of implementation criteria, none of the researchers reported on costs. 

Even though many of the studies reviewed were home-based interventions, there would still be 

costs involved to run the programs. Cost effective choices cannot be made without some 

information about the overall costs of initiating and maintaining a program. The lack of reporting 

of costs of interventions is something that plagues health promotion research (Dzewaltowski et 

al., 2004), is cited in reviews of caregiver interventions (Northouse et al., 2010: Northouse et al. 

2012)  and other RE-AIM reviews of PA interventions (Austin et al., 2011; White et al., 2009). 

Unless costs for programs are outlined, the uptake of these programs will not occur (White et al., 

2009).  

 Maintenance criteria, at either the individual or setting level, were also not adequately 

addressed in the studies reviewed. Similar lack of reporting of maintenance criteria were noted in 

White et al.'s (2009) review of PA interventions with breast cancer patients and Jankowski et al’s 

(2014) review of maintenance of exercise interventions in cancer survivors. If the long-term 

goal(s) of PA interventions for caregivers is to instill healthy behaviors and provide ongoing 

programs, then at a minimum, maintenance at both the individual and setting level should be 
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reported. For caregivers, maintenance is particularly important given the additional barriers 

they face in trying to participate in and sustain healthy behaviors (Beesley et al., 2011; Burton et 

al., 1997).  

Limitations of the review 

 The current review included a heterogeneous group of caregivers, PA types, and types 

and stages of disease of the care recipients, therefore only very general conclusions about PA 

interventions can be advanced. Limitations in the data reported precluded statistical analysis 

using meta-analytic techniques. Only studies published in English were included and the 

methods to search the literature were specific to quantitative research studies and not qualitative 

research, therefore there may be other PA intervention publications that have not been included 

in this review.   

Conclusions and Implications for Practice and Future Research 

 Given the limited research in this area, an important question from this review is whether 

or not PA interventions should be translated to practice. From this review, PA interventions have 

been shown to be safe, feasible, and accepted by caregivers. In addition, caregivers reported 

perceived benefits from participating in a PA program (Hill et al, 2007). Clinicians working with 

caregivers could suggest PA as a mechanism to improve physical and psychological health based 

on the cumulative evidence of the efficacy of exercise in all populations (Cooper eta l., 2007; 

Gulsvik et al., 2012; Herring et al., 2010; Kodama et al., 2009; Lietzmann et al., 2007; Martin et 

al., 2009). However, in order to integrate PA interventions into programs of care, more robust 

evidence is required.  

 In order to establish more robust evidence on PA interventions in caregivers, researchers 

should consider the following recommendations to increase internal validity. Researchers need to 
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design and report trials based on an acceptable format such as CONSORT (Moher et al., 

2010). At a minimum, reporting of sample size calculations, statistical power to detect 

differences, p-values, and effect sizes should occur. PA interventions should be designed using 

FITT principles to help with replication of studies and translating this evidence into clinical 

practice. Researchers should also publish their study protocols so that standardized interventions 

and outcomes are included in future trials. It is reasonable to assume, based on current 

guidelines, that a combination of aerobic, resistance, stretching, and balance physical activities 

would provide the greatest health benefits for caregivers (Garbet et al., 2011; Wojtek et al., 

2009). The feasibility and acceptability of caregivers achieving these recommendations in the 

context of the many barriers they face is something that future research should address.  

Several RE-AIM reviews of PA interventions have been conducted to date, with similar findings 

regarding low reporting of adoption, implementation, and maintenance (AIM) criteria. 

Recommendations stemming from all of these reviews (Austin et al., 2011; Antikainen et al., 

2011; Eakin et al., 2007; Matthews et al., 2014; McGooey et al., 2016; White et al., 2009) have 

emphasized the need for future research to focus on factors related to external validity in order to 

translate findings to larger programs within health care and community settings.  

Considering our RE-AIM review and others conducted over the last decade, questions 

regarding how to increase attention to and reporting of AIM criteria, as well as the next steps in 

bridging the knowledge to translation gap, emerged.  Researchers should consider the following 

to begin to address these questions. We recommend researchers publish study protocols wherein 

details of adoption, implementation, and projected costs can be outlined. In populations that are 

difficult to reach, such as caregivers, researchers should collaborate with health care systems and 

policy leaders to establish registries of those in the population. In addition, as argued by 
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Janowski et al. (2014) researchers should consider partnering with health economists and 

publishing separate results on the costs of implementing, and maintaining interventions, as well 

as the cost-effectiveness of improving PA levels. Further, if PA interventions are designed as 

programs, rather than one-time research projects, consideration of scaling up, ongoing evaluation 

of adoption, implementation, and maintenance at the individual and institution level, should be a 

priority. This could be achieved through partnerships with larger working groups across multiple 

sites and in collaboration with health care organizations to increase likelihood of obtaining the 

funding necessary to deliver these programs. Finally, researchers should partner with community 

agencies who are funding and delivering PA programs to specific populations (e.g. caregivers, 

chronic disease populations), so that ongoing evaluation and publication of the results of these 

programs can occur.  
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Table 2.1 
Study and Intervention Characteristics, Outcomes, and Adherence, for PA Studies Included in Systematic Review. n=14 

Authors, 
study  
purpose 

Method, 
sample 
characteristics 
 

Control  Intervention 
setting, length, 
components 

Type of PA Outcomes  
Main Results** 

Retention, post 
intervention 
follow-up  

Adherence 
rates, how 
measured 

Theoretical 
foundation 

Badger et 
al., 2007 
 
 
To relieve 
dyad* 
depression 
/anxiety 

RCT 
 
Breast cancer 
patients and 
their partners 
n= 96* 
Mean age 51.8  
83% Caucasian. 
 

AC Home based.   
 
6 weeks 
 
Rx for low 
impact PA (e.g. 
walking) + 
weekly 
telephone calls.  
 

Low intensity 
walking. 

1.CES-D 
2.anxiety  
 
Results: main 
effect for time on 
depression and 
anxiety  
 
 

Attrition 18% in 
total. 
 
Follow-up at one 
month 
 

94% adherence  
 
Weekly self 
report of PA 
 

Not reported 

Castro et al., 
2002 
 
To examine 
adherence 
and 
maintenance 
to exercise 
program 

RCT 
 
Female 
caregivers to 
dementia 
patients 
 n= 100  
Mean age 62.2  
86% Caucasian 
Mean 4 years in 
caregiver role 

AC Home based. 
 
12 months 
 
Health 
education on 
behavior change 
+ feedback by 
counselors. 
 
 

Brisk walking. 1.perceived social 
support 
2.PA knowledge 
scale 
3.motivational 
readiness for PA 
4. caregiver 
burden 
 
Results: improved 
knowledge of PA, 
increased 
motivational 
readiness for PA.  
 

85% retention 
 
No follow-up 
reported 

Self report daily 
PA via activity 
logs  
n= 20 had 
accelerometers. 

Social 
Cognitive 
Theory 

Connell and 
Janevic, 
2009 
 

RCT 
 
Female 
caregivers to 

UTC Home based.  
 
6 months 
 

Moderate 
intensity 
aerobic, 
stretching and 

1.Self rated 
physical health 
2.MOSF-36 PCS 
3. RMBPC 

15.9% attrition in 
total 
 

Adherence rates 
not reported. 
 

Social 
Cognitive 
Theory and 
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To test 
outcomes of 
a PA 
intervention 
 

dementia 
patients n=137 
Mean age 66.8 
90% Caucasian. 

Education 
video, exercise 
video, booklet 
on flexibility 
strength and 
balance. 
Two 
motivational 
newsletters and 
14 telephone 
calls. 
 
 

weights at 
least 
3x30mins/wee
k. 

4.PA time in 
stretching, 
strengthening and 
aerobic 
4. self efficacy 
scale  
5. CES-D 
6.  CPSS 
7. 
RMBPC/caregiver 
burden 
 
Results: increases 
in weekly PA at 6 
months and 
exercise self-
efficacy at 12 
months.    
Depression 
decreased 
(approached 
statistical 
significance). 
Perceived stress 
decreased at 6 
months. 
Subjective burden 
decreased at 6 and 
12 months. 
 

Follow-up at 6 
months 

Self report of 
weekly PA  

Motivational 
Interviewing 

Danucalov 
et al., 2013 
 
To examine 
effects of 

RCT 
 
Caregivers to 
Alzheimer 
patients 

UTC Center based 
 
2 months 
 

Hatha yoga 
 
 
 
 

1. LSSI 
2. BDI 
2. salivary cortisol  
 

87% retention 
 
 
No follow-up 
reported 

100%  
Measured 
through self 
report 
 

Not reported 
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yoga and 
meditation 
program. 
 
 
 
 
 
 
Farran et 
al., 2008 
 
To examine 
effects of a 
lifestyle 
telephone 
based PA 
program 

n= 46 
mean age 55.5 
89 % female 
 
 
 
 
 
 
Pilot pre-test/ 
post-test 
 
Caregivers to 
Alzheimer 
patients n= 15 
Mean age 65.4 
 65% female. 
 

Hatha yoga, 
breathing and 
mediation 
combined for 75 
mins 1 
time/week and 2 
times/week at 
home. 
 
Home based. 
 
6 months 
 
Rx for Lifestyle 
PA + exercise 
manual and 
DVD. 
Health 
education on 
behavior 
change. In 
person + 
telephone 
contacts. 
 

 
 
 
 
 
 
 
 
 
Moderate 
intensity 
aerobic, 
stretching and 
weights. 

Results: decreases 
in stress and 
depression scores 
in treatment group. 
 
 
 
 
 
1. blood pressure 
2. weight 
3. PA level via 
CHAMPS 
 
Results: decrease 
in light activities -
accelerometer. 
86% of caregivers 
maintained BP< 
130/80 
20% of caregivers 
lost > 10 lbs 
 

 
 
 
 
 
 
 
 
 
93% retention rate. 
 
 
No follow-up 
reported 

 
 
 
 
 
 
 
 
 
Adherence rates 
not reported.   
 
Self report of 
weekly minutes 
of PA.  
Pedometers for 
10 days at 
baseline and at 6 
months. 

 
 
 
 
 
 
 
 
 
Social 
Cognitive 
Theory 

Hill et al., 
2007 
 
To evaluate 
the 
effectiveness 
of a 
supported 
PA program 

Pre-test/ post 
test 
 
 
Older caregivers 
to patients 
(illness not 
defined)   
n=116 
69% Male 

 Centered based. 
 
6 months 
 
Four types of 
PA classes, 2- 1 
hour 
sessions/week. 
 
 

Either tai chi, 
strength 
training, yoga 
or circuit 
training. 

1. GDS 
2. ZBI 
3. AQoL 
4.self rated health   
5. HAP 
6. fitness via step 
test, six-minute 
walk test, timed sit 
to stand 
7. MOSF-36 

76% retention 
 
 
No follow-up 
reported  

75% adherence  
 
Based on class 
attendance. 

None 
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Mean age 69.4 
Median time in 
caregiver role 5 
years. 
 
  

 
Results: improved 
step test, leg 
strength, gait 
endurance, and 
PCS of MOSF-36.  
Decrease in 
depression.  
 

Hirano et 
al., 2011 
 
To examine 
effectiveness 
of exercise 
on subjective 
burden 

RCT 
 
 
Older caregivers 
to Alzheimer 
patients 
N=31  
Mean age 73.7 
67.7% women 

UTC Home based.  
 
12 weeks 
 
No description 
of intervention. 
 
 

Moderate 
intensity 
exercise 
3x/week for 
30mins 

1. ZBI 
2.mood 
3. quality of sleep 
4. PA score for 
elderly 
5 BMI 
6. intensity of 
physical 
complaints 
7. time spent 
caregiving per day 
Results: improved 
sleep and 
decreased burden, 
decreased 
weariness, and 
increased daily 
steps.  
 

86% retention rate  
 
No follow-up 
reported  

Adherence not 
reported 
 
Pedometer and 
self report PA 
logs 
 

None 

King and 
Brassington, 
1997 
 
To examine 
PA and 
health 

2 phases, survey 
+ RCT  
 
 
Caregivers to 
Alzheimer 
patients 

WLC Home based. 
 
4 months 
 
PA Rx - 
4x30min/week. 

Moderate 
intensity brisk 
walking. 

1. Caregiver 
burden 
 2. anger 
expression  
3. BDI 
4. TMAS 
5. PSS 

91% retention 
 
No follow-up 
reported 
 

Adherence 
79.2% (95 
mins/week of 
additional PA) 
 
Self report PA 
logs. 

Unclear 
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practices in 
caregivers 
using survey 
and then 
evaluate 
feasibility 
and 
effectiveness 
of supervised 
home based 
PA program 

n= 24 
Mean 
caregiving 5.8 
years. 

Primarily brisk 
walking + 
telephone 
contact. 
 
 

6. self-efficacy   
7. ambulatory BP 
& HR 
8.functional 
capacity 
9. stages of change 
questionnaire 
 
Results: increase 
to PA levels, 
changes to 
exercise readiness, 
decrease to anger 
control  
 

King et al., 
2002  
 
To test 
effectiveness 
of PA 
intervention 
to increase 
QOL, fitness 
and 
decreased 
cardiovascul
ar reactivity 
 
 
 
 
 
 
 

RCT 
 
Caregivers to 
Alzheimer 
patients n= 100 
Mean age 62.2  
86% Caucasian 
4 years in 
caregiver role 
 
 
 
 
 
 
 
 
 
 
 

AC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Home based.   
 
12 months 
 
PA Rx -4x30-40 
mins of brisk 
walking/week or 
exercise bike or 
exercise video + 
telephone calls.  
 
 
 
 
 
 
 
 
 
 

Moderate 
intensity brisk 
walking, bike 
riding or 
exercise video 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. screen for 
caregiver burden 
2. RMBPC 
3. PA levels via 
CHAMPS 
4. HR/Blood 
pressure reactivity 
5.PSQI 
6. PSS 
7. BDI 
8. food frequency 
questionnaire 
Results: increase 
in PA level by 5 
hrs/week, lower 
blood pressure 
reactivity, 
increased sleep 
quality 
 

15% attrition 
 
No follow-up 
reported 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

73.4%   
 
PA logs 
monthly plus 
actigraph (20% 
of participants) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Not reported 
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Lowery et 
al., 2014 
 
To determine 
effectiveness 
of a dyadic 
PA program 

 
 
RCT 
 
Caregivers and 
dementia 
patients 
n= 131dyads 
Mean age 65.4 
74.6% female 

 
 
TAU 
 
 

 
 
Home based 
 
12 weeks 
 
Progression to 
20-30 mins 
walking at least 
5 times/week 
 

 
 
Moderate 
intensity 
walking 

 
 
1. NPI 
2. ZBI 
3. GHQ 
 
Results: decreases 
to caregiver 
burden 
 

 
 
12 % attrition 
 
No follow-up 
reported  

 
 
30.77% 
achieved goal of 
5 times/week. 
53% achieved 
RPE of 12-14. 
Did not state 
how PA 
measured. 

 
 
Not reported 
 
 
 
 
 

Martin & 
Keats, 2014 
 
 
To examine 
to effects of 
Vinyasa 
yoga on 
psychologica
l distress and 
QOL. 
 
 
Milbury et 
al., 2015 
 
To examine 
feasibility of 
a couple 
based yoga 
program in 
lung cancer 
patients and 

Pre-test/ post-
test pilot  
 
Caregivers to 
cancer survivors 
< 65 yrs with 
distress  
score > 5 
N= 12 
Mean age 41,  
11 females. 
 
 
Pre-test/post-test 
pilot 
 
Caregivers and 
lung cancer 
patients  
n= 9 dyads 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Center based  
 
6 weeks 
 
Vinyasa yoga 
program 2 
sessions/week. 
 
 
 
 
 
 
Center based 
 
6 weeks 
 
Vivekananda 
yoga program 2-
3 sessions/week 
 
 
 
 

Yoga sessions 
included 25-40 
poses taught 
according to 
principles of 
YV. 
 
 
 
 
 
 
 
Yoga sessions 
included 
postures, 
breathing and 
meditation 
exercises  
 
 
 
 
 

1. POMS 
2. SF-36  
 
Results: improved 
total mood 
disturbance, and 
increased SF 36 
MCS 
 
 
 
 
 
1. BSI 
2. PSQI 
3. SF-36 
4. BFI 
5. FACT-sp 
6. BF 
7. Closeness 
 
Results: increases 
in caregivers’ 
sleep quality, 

12/14 completed at 
least one session 
per week 
 
No follow-up 
reported 
 
 
 
 
 
 
 
40% attrition 
 
No follow-up 
reported 
 
 
 
 
 
 
 

Attendance was 
65%  
 
Did not specify 
how this was 
calculated. 
 
 
 
 
 
 
 
78% attended at 
least 50% of the 
sessions 
 
 
 
 
 
 
 
 

Not reported 
 
 
 
 
 
 
 
 
 
 
 
 
Not reported 
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their 
caregivers. 
 
 
 
 
 
Van 
Puymbroeck 
et al., 2007 
 
To determine 
feasibility of 
an 8-week 
yoga 
program for 
informal 
caregivers 
 
 
 
 
 
 
Waelde et 
al., 2004 
 
To pilot test 
a yoga and 
meditation 
intervention 
in caregivers 

 
 
 
 
 
 
 
Pilot RCT 
 
Caregivers to 
patients with 
unspecified 
illness. 
n=13. 
Mean age 59. 
69% female 
 
 
 
 
 
 
 
 
Pilot pre-
test/post-test 
 
Caregivers to 
patients with 
Alzheimer’s 
n=12 
mean age 56 
100% females 
 

 
 
 
 
 
 
 
UTC 

 
 
 
 
 
 
 
Center based. 
 
8 weeks 
 
Hatha Yoga 2 
sessions/weeks 
 
 
 
 
 
 
 
 
 
 
 
Center based 
 
Hatha yoga + 
meditation once 
weekly, at home 
practice 6 
days/week 
 
6 weeks 

 
 
 
 
 
 
 
Yoga sessions 
included 
postures and 
breathing 
 
 
 
 
 
 
 
 
 
 
 
 
 
Yoga sessions 
included 
postures, 
breathing and 
meditation 
exercises  
 

medium effect on 
physical 
functioning. 
 
 
 
 
1. SOC 
2. fitness battery. 
 
Results: changes 
to SOC and 
increases to lower 
body strength. 
Interviews showed 
participants 
perceived physical 
and psychological 
benefit, those who 
dropped out did 
not perceive 
enough group 
support. 
 
1. CES-D 
2. Self-efficacy in 
caregivers scale 
3. STAI 
4. RMBPC 
Results: decreased 
depression and 
anxiety and 
increased self 
efficacy. 

 
 
 
 
 
 
 
24% attrition 
 
No follow-up 
reported 
 
 
 
 
 
 
 
 
 
 
 
 
 
14% attrition 
 
1 month post-
intervention 
follow-up 

 
 
 
 
 
 
 
50% attendance 
Measured by 
class attendance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Average 
adherence was 
91 
minutes/week 
measured via 
self-report logs 

 
 
 
 
 
 
 
Not reported 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Not reported 
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Note. * caregivers and patients participated together, 96 is the number of caregivers.  
** statistically significant results unless otherwise indicated.  
Abbreviations: RCT = randomized controlled trail.AC= attention control. CES-D = Centers for Epidemiology Studies depression scale. PA = PA. 
UTC = untreated control condition. MOSF PCS = Medical Outcomes Short Form Physical Component Summary score. LSSI = Lipp’s Stress 
Symptom Inventory of Adults. RMBPC = Revised Memory and Behavior Problems checklist. CPSS = Cohen Perceived Stress Scale. CHAMPS 
= Community Healthy Activities Model Program for Seniors PA questionnaire. GDS = Geriatric Depression Scale. ZBI = Zarit Burden Inventory. 
AQoL = Assessment of Quality of Life. HAP = Human Activity Profile. MOS-SF36 = Medical Outcomes Study Short Form 36. BMI = Body 
Mass Index. WLC = wait list control. BDI = Beck Depression Inventory. TMAS = Taylor Manifest Anxiety Scale. PSS = Perceived Stress Scale. 
PSQI = Pittsburgh Sleep Quality Index. QOL = quality of life. TAU = treatment as usual. NPI = neuropsychiatric inventory. GHQ = general 
health questionnaire. SF-36 = short form 36 v2. RPE = rating of perceived exertion. POMS = Profile of Mood States. MOSF-36 MCS = Medical 
Outcomes Study Short Form 36 Mood Component score. BSI = brief symptom inventor. BFI = brief fatigue inventory. FACT-sp = Functional 
Assessment of Cancer Therapy – Spiritual Wellbeing. BF = Benefit Finding Scale. Closeness = perceived closeness and responsiveness measure. 
SOC = sense of coherence questionnaire. STAI = State Trait Anxiety Index. 
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Chapter 3 Physical activity levels and self-rated physical health in older men and women 

who are caregivers to cancer patients: does gender matter? 

   

Abstract 

 

Purpose: To document self-reported physical health and physical activity levels in older 

caregivers. We also examined gender differences in physical health, physical activity levels, and 

predictors of physical activity.   

Design: A cross sectional study.  

Setting: A hospital based oncology center in Calgary, Alberta, Canada 

Participants: 130 caregivers aged 60 and older caring for breast, prostate or colorectal cancer 

patients.  

Methods: Self-report survey including validated questionnaires on physical and psychological 

health and physical activity levels. Convenience sampling was used. Data were analyzed using 

descriptive statistics, correlations, and multiple regression. 

Main Research Variables: The physical health component score (PCS) of the Short Form 36 

version 2 (SF-36v2). Other variables included the mental health component score (MCS) SF-36, 

sleep quality, depression, social support, physical activity levels, and anxiety.  

Findings: Mean age was 70 years. Physical health and physical activity levels were higher than 

population norms. There was a significant difference between men and women for physical 

health (p=0.015), but not physical activity levels (p=0.079). Predictors of physical activity levels 

were age (β=-.291), physical health (β=.307) and caregiving hours per week (β=-.221).  
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Conclusions: Findings suggest that gender had a minimal effect on physical health and no effect 

on physical activity levels in older caregivers. Depression and poor sleep quality were high in 

some caregivers, however, did not predict physical activity levels.  

Implications for Nursing: The negative effects of caregiving on physical health and physical 

activity levels in older caregivers are not universal. Nurses should be aware of the caregiving 

situation and promote health based on the individual.  

 

 

 

 

Knowledge Translation: 

Older women caregivers rated their physical health worse than older men who are in the 

caregiver role, this gender difference however was not much greater than what is typically found 

in the population. 

The ability to participate in regular physical activity while in the caregiver role is related to the 

caregivers age, the amount of time they spend caregiving per week, and physical health. 

Oncology nurses are well positioned to promote health and healthy behaviors in older persons 

who are caregivers, however, health promotion should be based on assessment of the individual 

caregiving situation.  

 



59 

 

 

Physical activity levels and self-rated physical health in older men and women who are 

caregivers to cancer patients: does gender matter? 

Background 

Estimates suggest approximately 900,000 Canadians (Sinha, 2013) and 4.6 million 

Americans (National Alliance for Caregiving/AARP, 2015) are caregivers to loved ones 

diagnosed with cancer. Due to the shift to outpatient based treatment, current models of cancer 

care delivery are largely dependent on family members to provide the majority of patient care 

(Given et al., 2012). Caregivers are thus an important health care resource, providing a cost 

savings of approximately 25 billion dollars per year in Canada (Hollander et al. 2009) and 470 

billion per year in the US (Reinhard et al., 2015) to health care systems. Recent systematic 

reviews and meta-analyses (Pinquart & Sorenson, 2007; Northouse, Williams, Given & 

McCorkle, 2012) have provided evidence of the detrimental impact of caregiving on physical (Ji 

et al., 2012; Schulz & Beach, 1999) and psychological health (Fridriksdottir et al., 2011; Rivera, 

2009). In addition, research has shown that caregivers rate their physical health lower (Kenny et 

al., 2014; Mosher et al., 2013) and participate less in healthy behaviors, including physical 

activity (PA), compared to non-caregivers (Beesley et al., 2011; Marquez et al., 2012; Mochari-

Greenberger et al., 2012; Rha et al., 2015).   

Despite the burgeoning body of research, specific sub-populations such as older (≥ 60 

years) cancer caregivers have not been well studied. Older persons are an important group to 

consider for a number of reasons. Co-morbidities, increased disability, poorer physical 

functioning, and limited financial resources (Given et al.,2012) are factors associated with older 

persons that may add to the negative impacts of caregiving. Physical health has been investigated 
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in older caregivers of patients with other diseases (Kenny et al., 2014; Mosher et al., 2013), 

however little attention has been paid to the physical health of older cancer caregivers. There is 

also a lack of knowledge about PA levels older cancer caregivers. Physical activity can be seen 

as one mechanism to mitigate both the negative effects of aging and of caregiving (Connell & 

Janevic, 2009; Gulsvik et al., 2012), and is considered a marker for physical health (Gulsvik et 

al., 2012). However, regular PA may be difficult to achieve for older caregivers as they provide 

greater hours of care per week than younger caregivers (Sinha, 2013), are more socially isolated, 

and avoid institutionalizing their care recipients because of feelings of obligation (Given et al., 

2012).  

Gender may be another factor impacting PA levels and physical health in older 

caregivers. Specifically, being a woman may be an additional risk factor for caregivers (Li & 

Loke, 2013;). Women take on the caregiving role more often (Sinha, 2013), rate their physical 

health lower (Li& Loke, 2013), have higher levels of depression (Kim et al., 2015), report lower 

levels of social support (Goldzweig et al., 2009), and have lower levels of PA (Brown et al., 

2013) compared to men. Despite this evidence, meta-analyses have shown the effect of gender to 

be negligible compared to expected differences found in the non-caregiver population 

(Hagerdoorn et al., 2000; Pinquart & Sorensen, 2006). The clinical significance of this gender 

effect on physical health and PA levels is also not well understood in older cancer caregivers. 

Examination of gender differences may help determine if targeted assessment and interventions 

are needed.  

 Thus, the goal of this research was to address the gap in the caregiver literature with 

respect to the relationship between age, gender, PA levels and physical health in older caregivers 
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to cancer patients. We considered the current research literature (Fridriksdottir et al., 2011; 

Stenburg, Ruland & Miakowski, 2010) to determine commonly reported problems in caregivers. 

In addition, we reviewed Fletcher’s, Miakowski, Given, and Schumacher’s (2012) model of 

cancer family caregiving to ascertain other contextual variables postulated to impact the 

caregiving experience. From this research and theoretical literature, we determined that disrupted 

sleep, depression, anxiety, caregiving demands, care recipient status, and perceived social 

support, may also be impacting physical health and PA levels should be examined. Specific aims 

of this study were: 1) To examine gender differences in self-rated physical health status; 2) To 

document self-rated health and PA levels in older men and women caregivers; and 3) To explore 

predictors of PA levels. We hypothesized there would be no difference between men and women 

on self-rated physical health. In addition, we hypothesized that gender, age, physical health, 

psychological health, depression, anxiety, social support and caregiving demands would be 

correlated with PA levels.  

Methods  

Participants and Procedures 

We conducted a cross sectional survey of caregivers to patients with breast, prostate, or 

colorectal cancer. Participants were eligible if they were aged 60 or older and caring for an adult 

patient. We did not restrict participation based on the type (e.g. physical support, psychological 

support, instrumental support) or amount of care being provided, and left the decision about who 

was a caregiver up to the patient and family. If clarification was requested, we stated a caregiver 

was a family member or friend who provided unpaid care or support to a loved one living with 

illness. Other eligibility criteria included the ability to speak and read English.  
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Sample size for the survey was determined based on our goal to examine gender 

differences in self-rated physical health. Medium effect sizes for gender on physical health have 

been reported in the literature (Pinquart & Sorenson, 2006; Thompson et al., 2004). Setting the 

effect size at medium (0.5 by Cohen's convention) for a two tailed independent t-test to detect the 

difference between two groups, with a power of 0.8 and a α of 0.05, the sample size was 128 

(calculated using GPower 3.1.8). Accounting for an 80% response rate at a sample size of 128, a 

minimum recruitment of 153 participants was needed.  

A convenience sample of participants was recruited from outpatient oncology clinics at a 

large hospital and academic oncology center in Calgary, Alberta, Canada. Recruitment for the 

survey occurred from September 2014 to February 2015. A variety of recruitment strategies were 

utilized including poster advertisement, in-person recruitment during oncology clinics, and 

advertisement on the University of Calgary Health and Wellness Lab website. In person 

recruitment was conducted by the first author (CC). This study was approved by the Health 

Research Ethics Board of Alberta Cancer Committee # HREBA.CC-16-0227. 

After informed consent was obtained, participants filled out a self-report survey either 

during their wait time at the cancer center or at home. Participants who chose to take the survey 

home were provided with a stamped envelope and instructions about how to complete and return 

the survey. Two follow-up telephone calls were made at one month and 6 weeks following 

receipt of consent if participants had not yet returned their surveys. No monetary incentives were 

provided to participants.  
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Measures 

The survey consisted of validated self-report instruments. The instruments were chosen 

based on their documented psychometric properties, their consistent use in the caregiver and 

exercise literature (Badger et al., 2007; Connell & Janevic, 2009; Godin, 2011; McGowan et al., 

2013) and their ease of administration.  

Demographic Data 

Demographic data, the health status of the caregiver, estimated time in the caregiver role 

(number of months) and number of hours of care provided per week (e.g. transportation, meal 

preparation, medication management, side effect management, personal care, medical 

procedures) were collected via self-report. In addition, information about the care recipient 

(patient) was collected, as reported by the caregiver, including diagnosis, time since diagnosis, 

type of treatment currently receiving, relationship to the caregiver, and age of the patient.  

Physical Activity Levels 

The Godin Leisure Time Exercise Questionnaire (GLTEQ) (Godin & Shepard, 1985) was 

used to determine PA levels. This 4-item instrument is widely used in many populations and has 

consistent reliability and validity when compared to other self-report PA questionnaires (Jacobs 

et al., 1993). The instrument captures weekly frequency of strenuous, moderate, and mild PA, 

which is then converted to an overall leisure time PA score. Scores can then be used to 

categorize respondents into one of three different categories, insufficiently active (score of ≤ 14), 

moderately active (score between 14 and 23), and active (score of ≥ 24). These categories are 

related to overall health benefits from PA, with those categorized as active receiving the most 
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health benefit from PA (Godin, 2011). Weekly frequency of PA is also determined by asking 

respondents how often they pursue PA long enough to work up a sweat.  

Physical and Psychological Health 

The SF-36 (Ware & Sherbourne, 1992) v2, was used to assess self-rated physical and 

psychological health. This 36- item instrument measures 8 domains of health (physical 

functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional, 

and mental health). The domains are combined into two summary measures, the mental health 

component score (MCS) and the physical health component score (PCS). The SF-36 has been 

widely used in many populations, is cited over 4000 times in the literature (Turner-Bowker et al., 

2002), has shown good internal consistency (α ≥ 0.8), and has well-documented content and 

construct validity (Turner-Bowker et al., 2002). Normative data have been published on a variety 

of populations including Canadians (Hopman et al., 2000). Mean scores for Canadian men aged 

65-74 are 48.1 for the PCS, and 54.6 for MCS. For Canadian women aged 64-74, the mean score 

for the PSC is 46.5, and for the MCS it is 53.0. A higher score indicates greater quality of life. 

Sleep Quality 

The Pittsburgh Sleep Quality index (PSQI) (Buysse et al., 1998) was used. This 19- item 

questionnaire provides a global sleep quality score. Consistent internal reliability and construct 

validity were found upon comparison to 4 other sleep rating instruments (Carpenter & 

Andrykowski, 1998). A score of 5 or greater is indicative of poor overall sleep quality (Buysse et 

al., 1998).  
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Depression 

The CES-D (Radloff, 1997) was used to measure depression. The CES-D is a 20-item 

questionnaire that screens for depression and provides cut-off scores (e.g., 16 or greater) to aid in 

identifying clinical depression. It has good sensitivity and specificity and high internal 

consistency (α ≥ 0.80) when tested in older persons (Lewinsohn et al., 1997). The CES-D has 

been used across wide age ranges (Lewinsohn et al., 1997), and is sensitive to differences 

between caregivers and non-caregivers (Pinquart & Sorensen, 2003). 

Anxiety  

The State Trait Anxiety Index (STAI) (Spielberger et al., 1983), a 40-item questionnaire, 

was used to assess levels of state and trait anxiety. This instrument has been used in clinical 

settings to diagnose anxiety and is reported to distinguish anxiety from depression (American 

Psychological Association, n.d). Internal consistency coefficients have ranged from α > 0.86 to α 

> 0.95 and test-retest (over a 2-month interval) reliability coefficients have ranged from 0.65 to 

0.75 (American Psychological Association, n.d). Higher scores for both state and trait anxiety 

indicate higher levels of stress, with a score of 40 or higher indicating clinically significant 

symptoms of anxiety (Knight et al., 1983). 

Social Support 

The Multidimensional Scale of Perceived Social Support (MSPSS) (Zimet et al., 1988) 

was used to assess perceived levels of social support. This questionnaire has high internal 

consistency (α ≥ 0.90) and good construct validity (Dahlem et al., 1991; Zimet et al., 1990) 

including when used in older populations (Hann et al., 1995). Total social support scores range 
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from 0-12, with scores falling below 3 to be indicative of low levels of perceived social support 

and score higher than 5 indicating high levels of perceived social support.  

Statistical Analysis 

  Data were analyzed using IBM Statistical Package for Social Sciences software (IBM 

SPSS) version 22.0. Frequencies, or means and standard deviations, were determined for all 

study variables. Mean GLTEQ scores were grouped into three categories based on Godin and 

Shepard’s (Godin, 2011) recommendation for ascertaining health benefit from reported PA 

levels. The independent sample t-test was used to assess the difference between men and women 

on PCS scores. The PCS score for men was not normally distributed, therefore, a bootstrap 

analysis (BCa) was performed to determine the confidence interval (Field, 2013). Cohen’s d was 

used to determine the effect size of the gender difference.  

 Pearson’s correlations and standard multiple regression were used to examine the 

relationship between GLTEQ and age, PSQI, number of hours of caregiving per week, time in 

the caregiver role, CES-D, MSPSS, STAI, gender, and physical (PCS) and mental (MCS) health. 

Prior to running the multiple regression, two extreme outliers were identified. Two of the 

extreme outliners, for caregiving hours per week, were transformed to a score equal to the outlier 

score (Tabachnick & Fidel, 2013).  Initial scatterplots showed poor correlations between gender 

and GLTEQ, social support and GLTEQ, caregiving time in months and GLTEQ, thus these 

variables were removed from the regression. Pearson’s correlations showed that gender was not 

significantly associated with GLTEQ therefore, this variable was removed from the final 

regression model. Significance levels were set to p<.05 and 95% confidence intervals were 

calculated.  
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Results 

Sample Characteristics  

  A total of 596 caregivers were contacted with information about the survey. Of those, 169 

participants agreed to participate, and 132 surveys were completed and returned. Two of the 

completed surveys did not meet the inclusion criteria of age and were not included in the final 

data analysis. The final sample size was 130 participants. This resulted in a recruitment rate of 

28.36% and a survey return rate of 78.10%. Reasons for declining participation were largely due 

to not meeting inclusion criteria (caregiver too young).   

Demographic and caregiving information is shown in Table 3.1. There were more women 

than men in our survey, and the women were the same age as the men. The majority of 

caregivers were married, affluent, had an undergraduate level or higher of post-secondary 

education, and were retired. Most participants were providing care to their spouses. Caregivers 

had typically been in the caregiver role for 30 months, while the average hours of caregiving per 

week was between 16 and 24. The proportions of care recipient’s type of cancer were relatively 

equal between breast, prostate and colorectal cancer.  
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Table 3.1 
Demographic characteristics of caregiver and care recipient characteristics n=130 
Gender  %  
Men (n=53) 40.8  
Women (n=77) 59.2  
   
 Men Women 
 Mean (sd/range) Mean (sd/range) 
Age of Caregiver 70.09 (6.55/60-84) 70.29 (6.88/60-86) 
Total time in caregiver role in 
months 

 
30.09(46.1/0-312) 

 
33.60(46.03/0-240) 

Total caregiving hours/week  15.96(18.03/0-112) 24.67(30.12/0-168) 
   
 % % 
Marital status   
Married/common law 96.2 96.1 
Single/separated or divorced 1.9 2.6 
Widowed 1.9 1.3 
Annual Income   
<30,000/year 11.3 13.0 
30,000-50,000/year 11.3 24.7 
≥50,001/year 66.0 37.7 
Do not wish to answer 11.3 24.7 
Education Level   
Some high school 11.3 14.1 
Complete high school 9.4 31.2 
Technical school/college diploma 22.6 39.9 
Undergraduate university degree or 
higher 

56.6 24.7 

Employment Status   
Do not work outside home or retired 69.8 75.3 
Work part-time 15.1 15.6 
Work full-time 15.1 9.1 
Relationship to Care Recipient   
Spouse 96.2 90.9 
Friend or sibling  3.8  3.9  
Daughter/son 0 3.9 
No answer 0 1.3 
Living with Care Recipient   
Yes 98.1 90.9 
No 1.9 9.1 
   
Care Recipient Characteristics   
Age m(sd/range) 71.19 (7.42/57-87)  
   
Type of Cancer % Type of Treatment            % 
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Breast  32.3 Chemotherapy                        41.5 
Prostate 39.2 Radiation Therapy                    3.8 
Colorectal 27.7 Combination treatment           18.5 
No Answer 0.8 No treatment                           24.6 
  Hormone treatment                   8.5 
  Other                                         2.3 
  No answer                                 0.8 

 

Physical Activity Levels  

Physical activity levels for men and women are depicted in Figure 3.1. Mean GLTEQ 

scores were higher in men (30.06) than women (22.69). Over half of the men caregivers were 

achieving levels of PA to confer substantial benefit, while only one third of women were 

achieving the same level of PA. Likewise, there was a difference between men and women with 

respect to being insufficiently active (i.e. not conferring health benefits), with almost half of the 

women falling into this category. Men were more often engaged in PA long enough to work up a 

sweat on a weekly basis than women. The weekly frequency of never engaging in PA long 

enough to work up a sweat was high in both men and women caregivers. Post hoc analysis of 

mean GLTEQ scores showed there was no statistically significant difference between men and 

women, t (128) = 1.77, p=0.079. 

Other Variables Measured 

 Mean scores for physical and mental health (SF-36 PCS and MCS), sleep quality (PSQI), 

depression (CES-D), and anxiety (STAI-S), are shown in Table 3.2. Caregiver’s depression 

scores were on average below the cut-off of 16 which indicates possible clinical depression (e.g. 

not depressed). However, 33% of caregivers had scores higher than 16. The majority of 

caregivers had poor sleep quality, scoring on average 6.93, with 63.6% of those surveyed scoring 

five or greater. On average, caregivers did not have scores to suggest they were experiencing 
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clinical symptoms from anxiety. In addition, levels of perceived social support were high in the 

caregivers we surveyed, with 63.1 % scoring 5 or higher.  

 

 

 

Figure 3.1. Self-report PA levels of men and women caregivers. 

Note. GLTEQ score and PA categories were calculated as per Godin 2011. Weekly frequency of PA  
represents what percentage of the sample engaged in PA long enough to work up a sweat during a typical 
7-day period. 
 

Gender Differences on SF-36 PCS Subscale 

 Men had higher average scores on the physical health component (PCS) of the SF-36 

(M=52.37, SE=1.101) than women (M=48.39, SE=1.109). This difference, 3.98, BCa CI [0.781, 
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7.18] was significant t (127) = 2.462, p=0.015. Cohen’s (1992) d=0.45 showed this represented a 

medium effect size. 

Correlations Among Study Variables  

 The correlations among study variables are shown in Table 3.2. We found significant 

positive correlations between PA levels and PCS (r = .364, p = .000), and between PA levels and 

MCS (r=.250, p=.004). Significant negative correlations were found between PA levels and age 

(r= -.298, p=.001), sleep quality (r=-.262, p=.003), depression (r=-.247, p=.005), state anxiety 

(r=-.257, p=.003) and caregiving hours per week (r=-.268, p=.002). In addition, PCS was 

significantly negatively correlated with sleep quality (r=-.482, p=.000), depression (r=-.372, 

p=.000), state anxiety (r=-.271, p=.002), and gender (r=-.213, p=.015). Physical health (PCS) 

was not significantly correlated with age, mental health, or caregiving hours per week. By 

Cohen’s convention (1992), these correlations represent medium associations (values ranging 

between .300 to .490), with values below .290 representing small associations. 
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Table 3.2  
Correlations, means, standard deviations, and ranges for main study variables 
  GLTEQ Age PCS MCS PSQI CES-D STAI S Caregiving 

hours 
Age -.298** -       
PCS .364** -.175 -      
MCS .250** .064 .253** -     
PSQI -.262** .036 -.482** -.455** -    
CES-D -.247** -.030 -.372** -.786** .545** -   
STAI S -.257** -.045 -.271** -.763** .426** .794** -  
Caregiving 
hours 

-.268** -.049 -.108 -.217* .241** .106 .128 - 

Gender -.155 .014 -.213* -.267** .263** .223* .164 .177* 
         

 
M 

 
25.69 

 
70.21 

 
50.02 

 
48.96 

 
6.89 

 
12.65 

 
35.02 

 
21.01 

SD 23.52 6.73 9.20 10.60 4.50 10.60 12.13 26.18 
Range 0-119 60-86 15-67 14-65 0-19 0-47 20-74 0-168 

Note. ** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.05 level (2-tailed). 
Abbreviations. GLTEQ: Godin leisure time exercise questionnaire. PCS: Physical component score of 
SF-36v2. Higher scores represent better quality of life. MCS: Mental component score of SF-36v2. 
Higher scores represent better quality of life PSQI: Pittsburgh sleep quality instrument. Scores > 5 
represent poor sleep quality. CES-D: Centers for epidemiological studies depression. Scores >15 indicate 
possible clinical depression. STAI S: State trait anxiety index state score. Scores >35 represent high 
anxiety.   
 

Predicting PA Levels  

 As shown in Table 3.3, our final regression model included one dependent variable 

(GLTEQ) and 7 predictor variables (CES-D, age, PCS, MCS, STAI-S, caregiving hours/week, 

and PSQI) to examine predictors of PA levels in caregivers. These variables explained 32% of 

the variance in PA levels in older cancer caregivers, F (7,118) = 7.837, p<.001. Three variables 

significantly contributed to the prediction of PA levels. They were: age (β= -.291, p=.000), 

physical health (β=.307, p=.002), and caregiving hours per week (β= -.221, p=.006).  
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Table 3.3  
Standard multiple regression predicting physical activity levels (GLTEQ) 
Variable b SE B β p 95% CI 
Constant 59.42 34.09  .084 [-8.09,126.92] 
Age -1.02 .272 -.291 .000 [-1.56,-0.48] 
PCS .797 .246 .307 .002 [0.31,1.30] 
Caregiving 
hours 

-.199 .071 -.221 .006 [-0.40,-0.06] 

PSQI -3.84 2.68 -.137 .154 [-9.14,1.46] 
CES-D .442 .359 .190 .221 [-0.27,1.15] 
STAI S -.243 .256 -.116 .363 [-0.74,0.27] 
MCS .199 .306 .086 .517 [-0.41,0.81] 
R2 .317     
Adjusted R2 .277     
F (7,118) = 7.837, 
p<.001 

     

Abbreviations. GLTEQ: Godin leisure time exercise questionnaire. PCS: Physical component score of 
SF-36v2. Higher scores represent better quality of life. Caregiving hours: caregiving hours per week. 
PSQI: Pittsburgh sleep quality instrument. Scores > 5 represent poor sleep quality. CES-D: Centers for 
epidemiological studies depression. Scores >15 indicate possible clinical depression. STAI S: State trait 
anxiety index state score. Scores >35 represent high anxiety. MCS: Mental component score of SF-36v2. 
Higher scores represent better quality of life.  
 
 
Discussion 

We conducted a survey with older cancer caregivers to examine specific factors related to 

health and PA levels, including the potential role of gender. Our findings showed similar levels 

of PA compared to studies examining PA levels in older persons. Our findings with respect to 

gender differences in caregivers for physical health and PA levels were largely inconclusive, 

which is consistent with research in other caregiver populations. 

We found high ratings of overall physical health, which was not expected in the caregiver 

population. Specifically, physical health scores (PCS) were higher in our sample compared to 

Canadian norms for both men and women. The average PCS score of 52.4 for the men in our 
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study was higher than the general population of similar aged men (48.1) (Hopman et al., 2000). 

Similarly, the average PCS score for women was 48.4, while general population norms of 

women similar age are 46.5 (Hopman et al., 2000). Variables related to psychological health 

including the mental health score (MCS) and sleep quality, were consistently low, which is 

similar to other cancer caregiver research. 

In caregiver studies where the SF-36 has been used, there have been conflicting findings 

with respect to whether self-rated health is different in caregivers compared to non-caregivers 

(Kenny et al., 2014; Mosher et al., 2013; Thompson et al., 2004). These conflicting findings may 

be explained by a number of factors. Comparing different age groups of caregivers may lead to 

different conclusions about how caregiver health is affected. Older caregivers may experience a 

certain level of health decline as they age (World Health Organization, 2015) regardless of the 

caregiver role. Examining different domains of the SF-36 may lead to different findings. For 

example, in Thompson et al.’s (2004) study, the physical functioning and general health domains 

as well as the PCS were compared to standardized norms. However, in Kenny et al.’s (2014) 

study, only the physical functioning domain of caregivers compared to non-caregivers were 

examined. Given the PCS is a composite of physical functioning, general health, bodily pain, and 

physical aspects related to one’s role, it could be different domains of overall physical health are 

affected differently in caregivers. Finally, we might have sampled a healthy group of caregivers. 

Our sample was largely affluent and had a high level of education, two factors that are directly 

related to health (Public Health Agency of Canada, 2013).  

We found a statistically significant difference between women and men on PCS scores, 

with men reporting better physical health (by 4 points) than women. As previously stated, this 
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represented a medium effect size for gender. Our findings of a difference in physical health 

between men and women are consistent with other research in caregivers (Mosher et al., 2013; 

Thompson et al., 2004), and may reflect a clinically important difference. Normative Canadian 

data show the gender difference for similar aged populations is 2 points. While there is some 

controversy over what represents a clinically significant difference (Hays et al., 2000; Samsa et 

al., 1999), a range of 2-5 points is typically cited. The current data supports that caregiving 

slightly increases the gap in physical health between men and women beyond what is already 

expected in the population.  

Caregivers’ PA levels (moderately active and above) were unexpectedly higher in both 

men and women compared to aged matched population norms (Statistics Canada, 2014). We 

found no studies in which PA levels in caregivers were measured using the GLTEQ, making 

direct comparison to the literature difficult. While some studies have demonstrated that 

caregivers have lower levels of PA compared to non-caregivers (Beesley et al., 2011; Mochari-

Greenberger & Mosca, 2012; Rha et al., 2015), other studies have found there is no difference in 

PA levels (Marquez et al., 2012; Son et al., 2011). As noted by Rha (2015), inconsistent results 

may be explained by researchers using different measures of PA, different caregiver populations 

being studied, and different types and stages of care recipient disease. The high levels of PA in 

the current study may be explained by the demographics of our sample. As noted previously, 

caregivers in this study were predominately affluent, had high levels of social support, and were 

well-educated, factors known to positively impact PA behaviors (Ball et al., 2015; Bauman et al., 

2012).  
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With respect to gender difference for PA levels in caregivers, we found a difference 

between men and women for mean PA levels, however, this difference was not statistically 

significant. The gender difference in PA levels is not unexpected, given that higher mean PA 

levels in men versus women have been reported in the general population (Statistics Canada, 

2014). We also found a gender difference with respect to inactivity levels in caregivers, with 

44% of women insufficiently active while only 19% of men were insufficiently active. This 

gender difference in inactivity is something that should be examined further. Inactivity or 

sedentary time is increasingly recognized as a risk factor for negative health outcomes (Thorp et 

al., 2011) and may be an important link between gender and health outcomes in caregivers.  

The strongest predictor variables for PA levels in caregivers were time spent caregiving 

per week, age, and PCS scores. These findings are consistent with other studies in caregivers and 

in the general population. The amount of time spent providing care has been associated with PA 

levels in studies with caregivers (Beesley et al., 2011; Mochari-Greenberger & Mosca, 2012). 

Given that time is a commonly reported barrier to PA (Justine et al., 2013), it follows that the 

more time caregivers spend providing care, the less time they will have to dedicate to PA. 

Physical activity levels have also been shown to be negatively correlated with age and physical 

health scores in studies with caregivers and in older persons (Chad et al., 2005; Harwood, 2000). 

As caregivers age and their physical health declines, the time they spend on PA will also likely 

decline. Whether this physical health and PA decline is an added risk for negative health 

outcomes in older caregivers has yet to be definitely established.  

As hypothesized, psychological variables including the mental health composite score 

(MCS), depression, sleep quality, and anxiety were significantly correlated with PA levels. 
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Further examination using multiple regression showed that the psychological variables were not 

significant predictors of PA levels. Consistent with other studies of caregivers (Mazanec, 2011; 

Marquez et al., 2012), psychological variables have not been shown to affect PA levels. In older 

populations, other determinants of PA have been noted, including perceptions of the benefits of 

PA, self-efficacy, social anxiety, and lack of access to facilities (Franco et al., 2015). It could be 

that these determinants are more predictive of PA levels in older cancer caregivers than the 

psychological variables we measured.  

Although the purpose of our research was not to substantiate a conceptual model, some of 

our findings align with Fletcher’s (2012) model of cancer caregiver. Caregivers in our study did 

not have negative changes to their self-rated physical health. Fletcher et al. (2012) argued that 

reaction to the stress process does not always result in negative outcomes, as a number of factors 

will ultimately determine negative outcomes in family caregivers. Factors such as personal 

resources, economic status, and the stage of life of life are also important to consider (Fletcher et 

al., 2012). The participants in our study had high socio-economic status, were mostly retired, and 

rated their social support high, factors that may help to mitigated negative effects on health and 

self-care behaviors in the context of caregiving. We believe evaluation of Fletcher’s model as 

applied to older family caregivers to cancer patients may provide further understanding of 

moderators and mediators of the negative effects of caregiving in this subpopulation.    

The results from our survey provide beginning knowledge about PA levels and physical 

health status in older cancer caregivers. In this sub-population of caregivers, gender did have an 

effect on physical health but not PA levels. The gender difference in caregivers however was not 

much different from that found in the general population. Considering the small gender 
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difference in physical health and no difference in PA levels, we concluded that in our sample of 

older caregivers, gender was not an additional risk factor for health decline.  

Limitations  

 Several limitations need to be considered when interpreting the findings. As noted, the 

sample was largely affluent and educated (high socioeconomic status) and thus is not 

representative of all older cancer caregivers. The caregiving experience is likely different in 

those with high versus low socioeconomic status. There may be limitations in how we measured 

caregiving hours per week and total time in the caregiving role. Our questionnaire provided 

examples of typical caregiver duties and asked caregivers to respond to how often per week they 

were providing this type of care and then how long they had been in the caregiver role. Several 

of the participants (n=10) stated they were providing zero hours of care per week and zero time 

in the caregiver role. The data from these participants were included in the final analysis as they 

self-identified as caregivers and agreed to participate after being told that we were surveying 

cancer family caregivers. In future, a more comprehensive assessment of caregiver roles and 

responsibilities would be important to ascertain, as different types of support and care may 

impact caregiver health and physical activity levels differently. In addition, information about the 

functional level of the patient was not collected as this was a self-report survey and a concurrent 

chart review was not carried out. In future research, information about the patient functional 

level may provide additional information about the level of care that may be required.  

This survey included only self-report data, which is subject to recall and response bias. 

Although self-report is an accepted method of determining PA levels and has shown to be 

accurate (Prince et al.,2008), it is important to consider that caregivers could be underestimating 
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or overestimating their PA levels. The addition of an objective measure of activity levels (i.e., 

accelerometer) in future research would address this limitation. Finally, convenience sampling 

limits the generalizability of study findings to the population of caregivers. However, 

convenience sampling is a limitation in all caregiver research as there are typically no accurate 

records of caregiver numbers or access to caregivers via a registry.  

Implications for Nursing Practice and Research 

Research has consistently demonstrated that a proportion of caregivers encountered in 

clinical practice will have high levels of depression, anxiety, and difficulty sleeping. Clinicians 

working with older cancer patients and their family caregivers should be aware that health and 

well-being could be affected, however, the negative effects of caregiving are not universal. As 

outlined in Fletcher’s (2012) model of cancer family caregiving, negative impacts to health and 

well-being in caregivers are likely heterogeneous and based on a number of inter-related factors 

including, the type and stage of illness, caregivers’ reaction to the caregiving situation, and 

personal, social and economic factors. Clinicians should approach care for the caregiver with a 

holistic view of the caregiving situation, as this will help to focus assessment and 

recommendations for support that are specific to the needs of the individual carer.  

These survey results provide direction for future research to support the health of older 

caregivers and promote healthy behaviors. Longitudinal studies investigating changes to PA 

levels and sedentary time, as well as changes to physical and psychological health, would 

enhance the ability to design health promotion interventions. Examining barriers, motivations, 

and preferences for PA would help to tailor interventions to older caregivers. Studies including a 

more diverse sample might provide information about the possible health protective effect of 
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socioeconomic status in caregivers. Probability based sampling should be the goal for caregiver 

research as it would be important to understand how generalizable research findings are to the 

population of caregivers when formulating interventions to support health and wellbeing.  
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Chapter 4 Renewing caregiver health and wellbeing through exercise (RECHARGE): A 

randomized controlled trial.   

Abstract  

Background: Family caregivers (FCs) to cancer patients are at increased risk for physical and 

emotional health problems as a result of being in the caregiver role. Current research on 

interventions for FCs has focused on psychological support or educational interventions, with 

very little investigation of exercise in maintaining or improving health. Based on our preliminary 

survey, participation in regular exercise to improve health was noted as a priority for FCs.   

The purpose of the study described in this protocol is to examine the impact of a 12-week 

structured exercise program on physical health (primary outcome), physical activity levels and 

psychological well-being (secondary outcomes), in FCs caring for adult cancer patients. In 

addition, the trial described here will examine the outcomes from a 12-week maintenance 

program, immediately following the initial program.  

Methods/Design:  A mixed methods design using a randomized control trial (RCT) with a 50/50 

allocation ratio for the quantitative portion, followed by face to face interviews and qualitative 

data analysis. Approximately 86 participants will be enrolled over a 10 month period. The 

intervention will consist of a structured exercise program of aerobic and resistance training. An 

intention to treat principle using mixed effects modeling will guide data analysis.  

Discussion: FCs will continue to play a pivotal role in the care of cancer patients as the incidence 

and chronicity of cancer increases. The research described in this protocol will provide 

information about the impact of an exercise program in supporting FC health.  

Trial Registration: ClinicalTrials.gov Identifier: NCT02580461 
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Abbreviations 

FCs: Family caregivers; RCT: randomized controlled trial; PCS: physical component score; IEG: 

immediate exercise intervention group; DEG: delayed exercise intervention group; M: 
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timing and type;  CPT: certified personal trainer; PSQI: Pittsburgh sleep quality index; CES-D: 

Centers for epidemiological studies-depression; SF-36: Short Form 36 v2; STAI: State trait 

anxiety index; MSPSS: Multidimensional scale of perceived social support; GLTEQ: Godin 

leisure time equivalent questionnaire; CSEP: Canadian society of exercise physiology; CSEP-

PATH: Canadian society of exercise physiology physical activity training for health; 6MWT: 6 

minute walk test; RPE: rating of perceived exertion.  
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Renewing caregiver health and wellbeing through exercise (RECHARGE): A randomized 

controlled trial. 

1. Background and Rationale 

Approximately 900,000 Canadians (Sinha, 2013) and 2.4 million Americans 

(AARP/NAC, 2015) are family caregivers (FCs) to cancer patients. Family caregivers are an 

important health care resource as estimates suggest they provide a cost savings to the health care 

system of approximately $25 billion dollars per year in Canada (Hollander, Lui, & Chappell, 

2009) and $470 billion per year in the US (Feinberg, Reinhard, House, & Choula, 2011). In 

cancer care, FCs have become paramount to the delivery of care. There has been a shift toward 

more complex treatments, the disease trajectory has changed to that of a chronic condition, and 

cancer treatments are largely delivered in the outpatient setting (Northouse, Williams, Given & 

McCorkle, 2012). As such, FCs are increasingly relied upon to provide care for longer periods 

and to perform more complicated caregiving tasks (DuBenske et al., 2008; Given et al., 2004; 

Nijboer et al., 1998).  

Being in the caregiver role may have negative effects on physical and emotional health 

(Stenberg, Ruland, & Miaskowski, 2010). Compared to non-caregivers, FCs have increased rates 

of hypertension, heart disease, and stroke (Ji et al., 2012; King, Oka & Young, 1994; Lee, 

Colditz, Berkman, & Kawachi, 2003). There may also be a mortality effect from being a 

caregiver (Schulz & Beech, 1999), where an increased risk for mortality (RR 1.63) was found in 

FCs experiencing emotional strain (CI 1.00,2.65, p value not reported). Emotional health 

disturbance is often cited, with depression and anxiety as the most common psychological 

problems experienced by FCs (Braun et al., 2007; Given et al., 2004; Nijboer et al., 1998; 
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Northouse et al., 2012). Finally, caregiving also impacts the ability to carry out leisure and daily 

activities, including health maintenance activities such as exercise (Beesley, Price, & Webb, 

2011; Burton et al., 1997; Matthews, Bakers, & Spillers, 2004; Mazanec, Daly, Douglas, & 

Lipson, 2011). 

Given the number of FCs, the increased risk for health problems, and difficulty 

participating in health maintaining activities, interventions targeting FC health are needed. In 

cancer care, interventions to date have largely focused on psychological support or education, 

(Northouse et al., 2012) with a paucity of research testing exercise interventions. The call for 

more research focused on promotion of healthy behaviors, including exercise, had been 

consistently cited as an important future direction in FC research (Beesely et al., 2011; King & 

Brassington, 1997; Matthews et al., 2004; Mancini, Baumstarck-Barrau, Simeoni, 2011; 

Marquez et al., 2012; Northouse et al., 2012; Roche, 2009). This call stems from the recognition 

of the accumulated evidence since the 1950s that exercise has health benefits for everyone 

including healthy people, non-healthy people, and older persons (Gulsvik et al., 2012; Kodama et 

al., 2009; Lietzmann et al., 2007). In addition, there is evidence that the negative psychological 

impacts of caregiving, including depression, anxiety, and decreased quality of life, could be 

alleviated with exercise (Cooper, Balamurali, Selwood, & Livingston, 2007; Herring, O’Connor, 

& Dishman, 2010; Martin, Church, Thomspon, Earnest, & Blair, 2009). Finally, caregivers 

themselves have reported interest in physical activity programs as documented in a recent survey 

of cancer FCs (unpublished thesis).  

Of the 14 exercise interventions in FCs published to date (Badger, Segrin, Dorros, Meek 

& Lopez, 2007; Castro, Wilcox, O’Sullivan, Baumnann, & King, 2002; Connell & Janevic, 
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2009; ; Danuculov et al., 2013; Farran et al., 2008; Hill, Smith, Fearn, Rydberg, & Oliphant, 

2007; Hirano et al., 2011; King, Baumann, O’Sullivan, Wilcox, & Castro, 2002a;  King & 

Brassington, 1997; Lowery et al., 2014; Martin & Keats, 2014; Milbury et al., 2015; Van 

Puymbroeck, Payne, & Hsieh, 2007; Waelde, Thompson, & Gallagher-Thompson, 2004), only 

three have included cancer FCs (Badger et al., 2007; Martin & Keats, 2014; Milbury et al., 

2015), and the other 11 studies have been with Alzheimer’s/dementia patients. In most of the 

published studies, not enough information has been provided to determine if the studies were 

designed with enough power to detect an effect on their outcome. Outcomes measured have been 

heterogeneous, however, caregiver depression, anxiety, sleep quality, and quality of life have 

been reported to significantly improve (Badger et al., 2007; Castro et al., 2002; Connell & 

Janevic, 2009; Farran et al., 2008; Hill et al., 2007; Hirano et al., 2011; King et al., 2002a; King 

& Brassington, 1997; Martin & Keats, 2014). There has been lack of reporting of effect sizes and 

lack of data reported to calculate effect sizes in most of the published studies, making it difficult 

to understand the effect of exercise as an intervention.  

Of the fourteen studies published to date, two of the three cancer caregiver interventions 

(Martin & Keats, 2014; Milbury et al., 2015) were not randomized controlled trials and tested the 

effects of a yoga program. In addition, only one of the cancer caregiver studies included 

caregivers only (Martin & Keats, 2014), while the other two cancer caregiver intervention 

included patients and caregivers together. Thus, randomized control trial evidence on the effects 

of aerobic and resistance training (i.e. general exercise recommendations) is lacking with respect 

to cancer caregivers. The cancer caregiving experience is different from Alzheimer’s/Dementia 

in that caregiver is not a common barrier to leaving the home and participating in a structured 
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exercise program (unpublished thesis). The benefits of a center based exercise program, which is 

superior to home based for exercise adherence (Cox, Burke, Gorely, Beilin, Puddey, 2003), 

should be explored in cancer caregivers. Finally, maintenance of exercise behaviors has not been 

adequately evaluated to date, with only 3 of the 14 published studies reporting maintenance. 

Maintenance is something lacking in most exercise trials (Dzewaltowski, Estabrooks, Klesges, 

Bull, & Glasgow, 2004), however, in a population such as caregivers where additional barriers to 

maintaining exercise are present, it would be important to understand if exercise behaviors could 

be maintained with a structured exercise program.  

The research to date provides some evidence that exercise may be feasible and acceptable 

to cancer FCs (Badger et al., 2007; Martin & Keats, 2014; Milbury et al., 2015), however, further 

research is needed to understand if exercise is effective for improving the physical and 

psychological health of those caring for cancer patients. Thus, the aim of this research is to 

examine the impact of a 12-week structured exercise program on physical functioning (primary 

outcome), physical activity levels and psychological well-being (secondary outcomes), in FCs 

caring for adult cancer patients. In addition, the trial described here will examine the outcomes 

from a 12-week maintenance program.  

2.0 Objectives:  

1. To examine whether a 12-week exercise program increase the physical health 

component score (PCS) on the SF-36 measure of quality of life in those FCs 

randomized to intervention compared to those randomized to control condition.  

2. To examine whether a 12-week exercise program increases physical activity levels, 

fitness levels, overall quality of life, sleep quality and perceived social support, and 
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decreases depression and anxiety in those FCs randomized to intervention compared to 

those randomized to control condition. 

3. To determine adherence rates to the exercise intervention. 

4. To examine FCs perceptions about the effects of the intervention including the benefits 

of exercise and the feasibility of participating in exercise while in the caregiver role. 

5. To examine whether physical activity levels obtained during a 12-week exercise 

program are maintained during a 12-week maintenance exercise program for FCs. 

3.0 Study Design 

A concurrent mixed method design, as outlined by Greene (2007), will be used. As the 

focus of this work is to investigate a novel way of supporting cancer FCs, both quantitative and 

qualitative data can provide an expanded understanding of the benefits and perceived value of an 

exercise intervention (Greene, 2007). Further, mixed methods are increasingly utilized to 

examine outcomes for behavioral interventions and help to highlight some of the contextual 

factors needed for knowledge translation (Glasgow, Lechtenstein, & Marcus, 2003). 

The quantitative portion of the study will be a randomized controlled trial with an 

immediate exercise intervention group (IEG) and a delayed exercise intervention group (DEG) 

with a 50/50 allocation ratio. The DEG will serve as a control group during the 12 weeks of the 

intervention and will not have any active treatment. The DEG will then be enrolled into the 

exercise intervention. Wait list control groups are common in exercise interventions and are 

more acceptable to research ethics boards and patients versus no treatment control groups. Both 

groups will eventually be enrolled in the maintenance exercise intervention (M) after completing 

12 weeks of the exercise program. Flow through the study is depicted in Figure 4.1.  
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Figure 4.1: Flow through RECHARGE RCT 

Family caregiver to patient with cancer is identified by clinic staff, patient, or self-referral. Participant 
will be:  
1.  Currently caregiving by providing physical and/or psychological support to a cancer patient 
2. Not planning to move in the next 12 months 
3. Be free from any medical conditions that prevent participation in an exercise program 
4. Not currently meeting Canadian physical activity guidelines 
5. Be able to attend an exercise program offered in Calgary 
6. Be able to speak and read English 
 

Participant contacted and 
interest in exercise 
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4.0 Methods: Participants, Intervention, and Outcomes 

4.1 Study Setting 

 The trial will be conducted at a research lab (Health and Wellness lab) housed within a 

University in a large city in Canada. The research lab has a dedicated exercise space that is 

separate from the general university population and contains aerobic and resistance training 

equipment. As it is within a larger university, there is access to other exercise space (large gym 

facility and running track), regulated response to emergency protocols, and standard fitness 

testing protocols and equipment.  There is also a research coordinator, research assistants, and 

exercise physiologists trained in physical fitness testing and program design for cancer and adult 

populations with co-morbid illness, employed by the lab. The research lab also educates and 

trains those who are already certified personal trainers to work with cancer patients and others 

persons with co-morbid illness.  

4.2 Eligibility Criteria and Screening 

Based on previous research with this population (unpublished thesis) and difficulty in 

recruiting FCs to patients with specific types of cancer (e.g. breast), it was decided to include all 

types of cancer patient FCs. For this study, FCs are defined as “a family member or friend who 

provides unpaid physical, psychological/emotional, or instrumental support to someone living 

with an illness (NAC/AARP, 2015). Eligibility for the study includes: a) FCs need to be 

currently providing physical and/or psychological support to a cancer patient. b) they must not be 

planning to move in the next 12 months; c) they must be willing to attend exercise classes at the 

center-based location; d) FCs must be free from any medical conditions that prevent participation 

in an exercise program; e) FCs must not be achieving recommended levels of physical activity as 
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outlined by the Canadian physical activity guidelines (Canadian Society for Exercise Physiology 

(CSEP), 2012)) must be able to speak and read English. Exclusion criteria are the following: a) 

providing care to a child with cancer; b) having a health condition that limits participation in a 

physical activity program (e.g. unstable angina, uncontrolled hypertension or diabetes); c) being 

a bereaved caregiver (previously caring for a cancer patient who has now died); d) meeting 

Canadian Physical activity guidelines for the past three months; e) cannot attend the group 

exercise classes. Any reasons for exclusion will be tracked and recorded as a part of overall 

recruitment data. Enrolment in the trial will be based on meeting all eligibility criteria and will 

be determined by the student co-investigator. 

Prior to being randomized, participants will be screened for eligibility for the study.  

Determination of eligibility for the study will be made by the research assistant who conducts the 

initial intake phone call. Caregivers who self-identify and contact the research office to 

determine their eligibility for the study will be provided with the definition of caregiving. If 

clarification is requested, examples of caregiving tasks will be provided to ascertain whether or 

not a potential participant meets the eligibility criteria for caregiving. Examples of physical 

support include, assistance with mobility, bathing, dressing, transportation, or helping with 

medical treatments (National Cancer Institute, n.d.). Examples of psychological or emotional 

support include, attending support groups or counselling with patient, helping with treatment 

decisions and understanding medical information, providing companionship, or encouraging 

treatment compliance (National Cancer Institute, n.d.).  Examples of instrumental support 

include, taking on extra household responsibilities, managing medications, advocating for the 

patient, system navigation and case management, or managing finances (National Cancer 



100 

 

 

Institute, n.d.). Ability to participate in the exercise program will be initially assessed by the 

research assistant who does the intake phone call. During the intake phone call the research 

assistant will ask potential participants the questions on the Physical Activity Readiness 

Questionnaire (ParQ+) (Wharburton, Jamnik, Bredin, & Gledhill, 2011).  As outlined in the 

ParQ+ (Wharburton et al., 2011), if a potential participant answers positively to one or more 

questions, they will be instructed to first gain medical clearance from their physician using the 

Physical Activity Readiness Medical Examination (ParMed-X) (CSEP, 2002) form prior to being 

eligible for the study. The final evaluation of eligibility to participate in the exercise program 

based on information from physician will be determined by the certified exercise physiologist, 

and the student co-investigator who is a Nurse Practitioner.  

4.3 Randomization Procedure/ Protection Against Bias 

 Prior to agreeing to take part in the trial, participants will be informed that there is an 

equal chance of being randomized to the intervention immediately or after 12 weeks. After 

written informed consent is obtained by the research assistant or student co-investigator, and 

baseline testing is completed, participants will be randomized. Informed consent procedure will 

include providing participants with a detailed explanation of the purpose of the trial, the risks and 

benefits of the trial, procedures around security of data and confidentiality, procedures to 

withdraw from the study, the voluntary nature of participating in a trial and the rights as 

participants to seek legal advice. A signed copy of the written informed consent will be provided 

to the participant. To protect against bias, participants will be randomly assigned to one of two 

different intervention arms using Research Randomizer (n.d) a web based randomization 

generator. Block randomization will be used to avoid imbalance in the number of participants 
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assigned to each group (Freidman, Furberg, & DeMets, 1998), using 10 sets of 8 non-unique 

numbers per set.  The student co-investigator will generate the randomization assignment and 

then prepare individual opaque randomization envelopes at trial start-up. The contents of the 

randomization envelopes will be known only to the student co-investigator and will be kept in a 

secure drawer in the Health and Wellness lab offices. Only the research assistant assigned to the 

study will have access to the envelopes. The research assistant will access a new randomization 

envelope for each participant and contact the participant after their baseline assessment is 

complete to tell them their allocation. Research participants, the research assistant and certified 

personal trainers leading the exercise classes will be aware of the assignment by design. Physical 

fitness outcome assessors (CEP’s) will be blinded to treatment allocation.  

4.4 Intervention  

4.4.1Treatment Arms 

After the initial assessment and informed consent is obtained, participants will be 

enrolled in the trial and randomized to either begin the exercise intervention immediately (IEG) 

or to serve as a control group and not change their exercise habits for 12 weeks (DEG). 

Following 12-week data collection, the DEG will then be enrolled in the exercise intervention. 

Both groups will be enrolled in the maintenance intervention once they have completed 12 weeks 

of exercise intervention. The IEG will receive an individualized exercise prescription based on 

their physical fitness testing, and participate in; 1) twice weekly resistance exercise group classes 

at the Health and Wellness lab, 2) three to four times weekly independent aerobic exercise 

sessions, and 3) seven education sessions during the 12-week intervention. The DEG will receive 

the same intervention after completing 12 weeks of no active intervention. A manual of 
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operations will be created by the student co-investigator prior to enrolment of participants in the 

trial and will contain information on study design, intake and enrollment procedures, eligibility 

criteria, all trial documents (assessments, informed consents, physical activity logs, participant 

tracking sheets), educational session hand-outs, ethics documents, adverse events reporting and 

research staff contact information. All staff involved in the trial (research assistant, certified 

personal trainers, certified exercise physiologists, principle investigator) have previous 

experience running exercise trials for cancer populations through the Health and Wellness lab. 

All staff will be trained about the specifics of this trial during study meetings held prior to 

participant enrolment.  

4.4.2 Exercise Intervention 

 The exercise intervention will be a combination of a center based resistance training 

group exercise class plus independent aerobic exercise sessions. For this study, exercise was 

defined as “physical activity that is planned, structured and repetitive and that has as a final or 

intermediate objective the improvement or maintenance of physical fitness” (Garber et al., 2011). 

Operationally, the exercise intervention was guided by the Canadian physical activity guidelines 

for adults and consists of participation in moderate to vigorous cardio-respiratory exercise 

training with the goal of achieving 150 minutes per week in bouts of 10 minutes or more, and 2 

days per week of resistance exercises for each of the major muscle groups (CSEP, 2012).  

Each participant will have standard fitness testing (description to follow) performed by a 

Certified Exercise Physiologist (CEP). During the fitness testing, the CEP will note any 

limitations to aerobic or resistance exercises (e.g. low back pain, knee arthritis, poor aerobic 

fitness) by directly asking the participants and by their fitness testing. The CEP will then design 
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an individualized resistance and aerobic exercise prescription for the participant.  In general, 

participants will start with one to two sets of 10-12 repetitions of resistance exercises that 

incorporate the major muscle groups of the body (10-12 exercises), core, and balance exercises. 

A standard set of upper and lower body resistance, core and balance exercises, will be created 

prior to the trial. Based on individual participant testing or limitations, the CEP will choose 

which exercises are most appropriate. For example, upper body resistance exercises will include 

one exercise to target the bicep muscle, one exercise to target the shoulder muscles, one exercise 

to target the muscles of the back. If a participant has very poor upper body strength, their 

exercise prescription would be tailored and include starting their program with no weights or 

light exercise bands, a lower number of repetitions (8), and only 1 set of exercises.  

The weekly center-based group exercise classes will focus on resistance training in a 

circuit format wherein participants will rotate through stations and complete their prescribed 

exercise at that station alternating between upper body, lower body, core, and balance exercises. 

The resistance component will be prescribed based on FITT (frequency, intensity, type and 

timing) principles.  Frequency for all participants will be twice weekly, intensity will be 8-12 

repetitions to fatigue, type will be guided by their exercise prescription, and time will be starting 

with 1 or 2 sets. The class length will be one hour. Participants will progress through the 12 

weeks of resistance training program with the goal of improving functional strength and 

targeting 2-3 sets of 10-12 repetitions. Participants will record their repetitions, sets, and weight, 

during the class on their resistance exercise training log.  Adherence to the exercise class will be 

tracked by class instructor taking attendance at each class. Progression will be guided by the 

original exercise prescription as determined by the CEP and the Certified Personal Trainer (CPT) 
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who is running the exercise class. The CEP and CPT have received specialized training in 

working with both cancer and general populations.  

The aerobic prescription will be based on participant fitness testing, their past experience 

with aerobic exercise, their preference, and will incorporate FITT principles. Frequency will be 

tailored to the individual based on their aerobic fitness level. For example, if participants have 

poor aerobic fitness, they will be prescribed low intensity exercise and start with a minimum of 

10 minutes per session. Intensity will be guided by the Borg (1982) perceived level of exertion. 

Participants will be asked to start with a perceived level of exertion between 2 and 5 (with zero 

being no exertion and 10 being very, very, heavy exertion). Type of exercise will be based on 

participant choice and what they have access to (e.g. walking, running, cycling, swimming). 

Time will be a minimum of 10 minutes per session, with the goal to reach 150 minutes per week. 

Adherence to the aerobic prescription will be monitored via weekly physical activity logs. 

Participants can utilize the center-based gym space and exercise equipment at times outside of 

the program, however these individual sessions are not led by a fitness instructor.   

4.4.3 Educational Intervention 

Seven education sessions will be offered to participants during the 12 weeks of the 

exercise intervention. The sessions will occur immediate after the group resistance exercise class 

in the same gym space. The education sessions will also be in a group format. Participants will 

be provided with an education schedule when enrolled in the trial and will be told to schedule an 

extra 30 minutes for those classes. In general, the session will occur once every other week. The 

education sessions focus on information about healthy behaviors (sleep hygiene, benefits of 

physical activity and physical activity guidelines, stress management, and self-compassion), and 



105 

 

 

strategies for successful behavior change (goal setting and increasing self-efficacy). Information 

from the education sessions will be provided in written format to the participants. The content for 

the written information will be based on previous education content used by the Health and 

Wellness lab with modifications to be specific to general populations versus cancer populations.   

Theoretical foundations for the behavior change education are based on Social Cognitive Theory 

(Bandura, 2005) and the Health Action Process Approach (Schwarzer, 2001). The education 

sessions will be delivered by the CPT or the student co-investigator of the trial.  

4.4.4 Maintenance Intervention 

Following the 12-week exercise intervention, participants in both the IEG and the DEG 

will be enrolled in the maintenance intervention. The maintenance intervention will consist of 

once weekly resistance group exercise classes at the same gym space and be based on the same 

FITT principles as during the initial portion of the study. Participants will be encouraged to 

complete one additional resistance training session independently, for a total of two session per 

week.  The aerobic component of their exercise prescription will be independent and based on 

the same FITT principles as during the initial. Participants will be encouraged to achieve 150 

minutes of aerobic exercise per week with the goal of increasing their time per session and their 

intensity to between 5-6 on the Borg (1982) scale. The goal of the maintenance portion is to 

either maintaining exercise behaviors (if participants were meeting physical activity guidelines 

by the end of the 12 weeks) or continuing to improve exercise behaviors to achieve the aerobic 

and resistance exercise levels outlined in the Canadian Physical Activity guidelines (CSEP, 

2012). Prior to enrolling in the maintenance program, participants will be provided with an 

education session about strategies to maintain exercise behaviors. This education session will be 
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the same format as those outlined in the exercise intervention section. Participants will stay after 

one of their group based classes for approximately 30 minutes and be provided with written 

materials about maintaining exercise behaviors. Participants will have the opportunity during 

weeks 9-12 to do their exercise program at the larger University fitness facility. This session will 

be in place of their regular group class time and the regular CPT class instructor will attend with 

the entire group. This one session will serve as an introduction to exercising in a community or 

general gym space.  

4.5 Strategies to Improve Adherence 

 Prior to enrolment in the study, the research assistant or student co-investigator 

performing the intake phone call will ensure that participants understand the requirements of the 

study including length of the study, the scientific reasons for control group comparison, the 

length and timing of study assessments, and the requirements of the exercise regime and exercise 

classes. During the informed consent, the same information will be reviewed with participants 

and all questions answered prior to enrollment in the study. Participants will be provided with 

contact information for the student co-investigator and research assistant. As the exercise 

prescription is tailored to the individual participant, the amount and type of exercise they are 

doing throughout the study is realistic and attainable, two factors said to enhance participant 

adherence (Robiner, 2005). During the study, participants will receive email reminders to attend 

exercise class if they have not been in 2 weeks. Participants will be asked to hand in their 

physical activity logs on a weekly basis while they attend the exercise class. They will be 

encouraged and provided with positive feedback when they hand in their physical activity logs 

and attend the class regularly. Participants will also be provided with written copies of their 
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fitness testing results via email with an emphasis on their progress in physical fitness. 

Participants will be given a choice of either daytime exercise classes or evening exercise classes 

to make it easier to fit into their regular routine. Assessments will be scheduled at a time that will 

be most convenient for the participant with late afternoon and early morning appointments being 

available. Parking passes will be provided for participants for their assessments visits and for the 

twice weekly exercise classes. Finally, participants will be contacted via telephone if they fail to 

respond to email or attend class for a three week period. Reasons for non-attendance will be 

discussed with the participant and they will be encouraged to continue class attendance.  

4.6 Outcomes Measures 

A variety of self-report and physical fitness outcomes will be collected. All outcomes will 

be assessed at baseline (time 0), 12 weeks’ post exercise intervention (time 1), and 24 weeks post 

exercise intervention (time 2) for the IEG group. For the DEG outcomes will be assessed at 

baseline (time 0), 12 weeks post control (time 1), 12 weeks post intervention (time 2), and 24 

weeks post exercise (time 3). Each participant assessment takes approximately 1.5 hours to 

complete and will be conducted by staff from the Health and Wellness lab. The research assistant 

for the study will meet participants and provide them with their self-report questionnaires to fill 

out. Once the questionnaires are filled out, the research assistant will take participants to the 

testing location to have their fitness assessment completed by the CEP. 

4.6.1 Demographic data 

Demographic data including age, gender, marital status, level of education, employment 

status, income and ethnic group will be collected through self-report. Time in the caregiver role 

(number of months) and number of hours of care provided per week (e.g. transportation, meal 



108 

 

 

preparation, medication management, side effect management, and personal care) will also 

collected. Finally, information about the care recipient (patient), as reported by the caregiver, 

includes diagnosis, time since diagnosis, type of treatment currently on, relationship to the 

caregiver, and age of the patient will be collected.  

4.6.2 Psychosocial outcomes 

Psychosocial outcomes were chosen based on the prevalence of these conditions reported 

in the FC literature. Previously validated self-report questionnaires will be used to measure the 

psychosocial outcomes The self-report questionnaires were chosen for their well-documented 

psychometric properties, consistent use in the caregiver and exercise literature (Carter, 2002; 

Castro et al., 2002; Connell & Janevic, 2009; Given et al., 2004; Godin & Shepard, 1985; 

Grunfeld et al., 2004; Hang et al., 2013; King et al., 2002a; Martin & Keats, 2014; McGowan et 

al., 2013; Pinquart & Sorensen, 2003), and ease of administration and interpretation.  

Sleep quality will be assessed with the Pittsburgh sleep quality index (PSQI). This is a 

well validated questionnaire originally developed by Buysse et al. (1988), with 19 items, that 

provides a global sleep quality score and has consistent internal reliability and construct validity 

upon comparison to 4 other sleep rating instruments (Carpenter & Andrykowski, 1998). The 

Centers for Epidemiological Studies Depression scale (CES-D), is a 20 item questionnaire 

(Radloff, 1977) that screens for depression and provides cut-off scores to aid in identify clinical 

depression. It has good sensitivity and specificity and high internal consistency (α ≥ 0.80), is 

sensitive to differences between caregivers and non-caregivers (Pinquart & Sorensen, 2003), and 

is sensitive to changes in caregiver depressive symptoms after intervention (Pinquart & 

Sorensen, 2006). The Short Form 36 v2 (SF-36) will be used to measure FC quality of life. The 
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SF-36 (Ware & Sherbourne, 1992) consists of 36 items to measure 2 domains (mental health 

component and physical health component) of quality of life. It has been widely used in many 

populations, has consistently shown good internal consistency (α ≥ 0.8), and has well 

documented content and construct validity (Turner-Bowker, Bartley, & Ware, 2002). In addition, 

normative data have been published on a variety of populations including Canadians (Hopman et 

al., 2000). The State Trait Anxiety index (STAI) (Speilberger, 1989), is a 20-item questionnaire 

that has been used in clinical settings to diagnose anxiety and is reported to distinguish anxiety 

from depression (American Psychological Association, n.d.) and has good internal consistency 

and test-retest (over a 2 month interval) reliability (Spielberger, 1989). Finally, the 

Multidimensional scale of perceived social support (MSPSS) is a 12 item questionnaire with 

high internal consistency (α ≥ 0.90) and good construct validity (Zimet, Powell, Farley, 

Werkman, & Berkoff, 1990).  

4.6.3 Exercise Behaviors 

Physical activity behavior using the Godin leisure time exercise questionnaire (GLTEQ) 

(Godin & Shepard, 1985) will be measured to determine changes to overall level of exercise over 

time. This 3-item instrument is widely used in many populations and has shown consistent 

reliability and validity when compared to other self-report physical activity questionnaires 

(Jacobs, Ainsworth, Hartman, & Leon, 1993). In addition to the baseline, time 1 and time 2 

measurements of exercise behaviors, self-report weekly physical activity logs and documented 

attendance at twice weekly exercise classes will be recorded. The physical activity logs collect 

information about daily activity including type of exercise, time in the activity, level of exertion 
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using the Borg (1982) perceived exertion scale, and total number of weekly minutes. Resistance 

activity will be recorded in the twice weekly exercise classes using resistance training logs. 

4.6.4 Physical Fitness Assessments 

 Physical fitness measures will include assessment of body composition, cardiorespiratory 

fitness, musculoskeletal fitness, flexibility, and balance. All physical fitness measures will be 

conducted by a CEP and measured using standardized protocols as outlined by the Canadian 

Society of Exercise Physiology physical activity training for health (CSEP-PATH) (CSEP, 2013) 

or the Seniors fitness test (Riklii & Jones 2002). The same exercise physiologist will complete all 

three assessments on the participant and is blinded to the treatment allocation.  

4.6.5 Body composition 

Body mass measured to the nearest 0.1 kg, and height measured to the closest 0.5 cm, 

will be used to calculate a BMI score, which is a valid indicator to categorize individuals 

according to health risk (Deurenberg, Westrate, & Seidell, 1991). Waist and hip circumference 

will be taken using the standardized protocol outlined by CSEP- PATH (CSEP, 2013). These 

values will be used to calculate hip to waist ratio which is a measure of abdominal adiposity.  

4.6.6 Cardiorespiratory fitness 

Prior to engaging in aerobic or musculoskeletal testing, participants will have their 

resting heart rate and blood pressure taken according to CSEP-PATH guidelines (CSEP, 2013). 

If participants heart rate and blood pressure are below the established cut offs, a 6MWT will then 

be performed according to standard protocol (Rikli & Jones, 2002). While a submaximal direct 

measure of aerobic fitness would be standard practice in a group of sedentary individuals such as 

this, the numerous co-morbidities associated with caregiver status suggest that a functional test 
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may be more appropriate and better reflect the goals of this study. The six-minute walk test 

(6MWT) has been found to have high retest reliability (0.95) and has been found to have both 

convergent and discriminant validity when used to assess mobility in older adults (Rikli & Jones, 

2002). This protocol is performed on a 400m track with participants instructed to walk as far as 

they can in six minutes, setting their own pace and taking breaks when necessary. After six 

minutes, the distance covered is measured to the nearest 0.5 meter (Rikli & Jones, 2002).  Heart 

rate and blood pressure are then taken one and five minutes after a standard three-minute cool 

down period. Prior to engaging in the test, participants will be provided with a brief description 

of Borg’s perceived exertion scale (Borg, 1982). Immediately prior to and after performing the 

test, participants will be asked to rate the intensity of the activity, which will be recorded along 

with the total distance.  

4.6.7 Musculoskeletal fitness 

Muscular strength tests will include one upper body and one lower body measure. Grip 

strength is widely used as an indicator of overall body strength and has been found to be 

predictive of future functional limitations (Rantanen et al., 1999) and will be assessed using a 

dynamometer according to CSEP-PATH protocol.  A composite of the highest right and left 

hand scores from the two trials will then be compared to normative age values (CSEP, 2013). A 

30 second sit-to-stand test will assess lower body muscular endurance. This functional test has 

been found to be a reliable and reasonably valid indicator of lower body strength in active older 

adults (Jones, & Rikli, 2002). The test is the number of times a participant can sit and stand from 

a chair over a 30 second interval, with the total number performed recorded as the final score. 
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4.6.8 Flexibility 

Flexibility will be assessed using the widely adopted sit-and-reach test, performed 

according to CSEP-PATH (CSEP, 2013) standard protocol and using a Wells-Dillon flexometer. 

Sit and reach has been found to be highly reliable, as well as highly correlated to hamstring 

flexibility in adult men and moderately correlated to hamstring flexibility in adult women 

(Jackson & Langford, 1989; Lemmink, Kemper, Greef, Rispens, & Steven, 2003). Two trials are 

performed with the highest value recorded to the nearest 0.5 cm.  

4.6.9 Balance 

The balance measure is a one-leg stance test according to CSEP-PATH protocol (CSEP, 

2013). Participants stand on a flat surface with one leg slightly raised and arms across their chest. 

Two trials will be performed on each leg, one with eyes open, the other with eyes closed. Should 

the participant fall within the first three seconds of a trial they will be allowed a second attempt. 

The number of seconds before the participant moves their arms or legs will be recorded for each 

trial, up to a maximum of 45 seconds (CSEP).   

4.7 Participant Timeline 

 Timing of interventions, assessments, and outcomes assessed at each visit is depicted in 

Figure 4.1.  

4.8 Sample Size  

 The PCS of the SF-36 is the primary outcome variable and was used to determine sample 

size. Changes to SF-36 scores after exercise interventions have been cited in caregiving and 

general adult populations ranging from 3.0 to 17.75 points (Eyigor, Karapolat, & Durmaz, 2007; 

Hand, Cavanaugh, Forbes, Govern, & Cress, 2012; Iversen, Fossel, & Katz, 2003; King et al., 
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2002a, King et al., 2013; Li, Chen, Yang, & Tsauo, 2009; Whitehurst, Johanson, Parker, Brown, 

& Ford, 2005). As a change of 10 points was in the mid-range of previously cited change scores, 

this was chosen for the sample size calculation. Statistical data analysis for this study include 

mixed effects modelling. It was determined that a difference in means sample size calculation 

(Brant, n.d.) would be used, as there is currently no standard accepted method to determine 

sample size for mixed effects modeling. The interaction between time and group will be tested at 

a 5% significance level. The outcome variable is PCS score, the predictor variables are time and 

group (IEG or DEG) and the interaction variable is group x time. The primary time point for the 

PCS is 12 weeks. The sample size from this calculation, which sets power to detect a difference 

between groups and over time on the PCS score of the SF-36 at 0.80, is 72 participants (i.e. 36 in 

each group). Accounting for attrition of 20%, the total sample size is 86, therefore 43 participants 

are needed in each group. Previous exercise intervention studies in FCs have ranged between 50 

and 280 participants making it reasonable to conclude that 86 participants is a feasible number.  

4.9 Recruitment 

Recruitment of FCs will occur through a variety of methods. Participants from a 

previously conducted FC survey (unpublished thesis) will be invited to participate in the 

RECHARGE trial via telephone or email contact by the student co-investigator or research 

assistant.  In addition, recruitment by placing flyers in clinic spaces throughout Alberta Health 

Services CancerCare, through word of mouth by CancerCare staff, advertising on the THRIVE 

lab website, advertising within current cancer exercise groups run by the THRIVE research lab, 

and through other community agencies will occur.  
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6.0 Methods: Data Collection, Management and Analysis 

 6.1 Data Collection 

 Collection of data will occur as previously described in outcome measures section. In 

addition, outcome assessors for the fitness testing will be provided with training prior to the start 

of the trial and be familiarized with the manual of operations which includes copies of all fitness 

assessments required and the timing of these assessments. A data tracking sheet will be provided 

to the fitness assessor prior to each participant assessment to ensure that they perform all tests 

required. Data tracking sheets will also be kept in the participant file and updated on a weekly 

basis to minimize missing data. Retention strategies will include contacting participants who fail 

to attend exercise classes for more than two weeks. If a participant does not want to continue 

with attendance at the classes, but is still willing to participate in the study, they will be asked to 

complete any assessments and their physical activity logs for the remainder of the study. If a 

participant decides to complete withdraw, they will be asked if their already collected data can be 

used in the data analysis.  

 6.2 Data Management 

 Participant assessment paper questionnaires, fitness assessment data, physical activity 

logs and resistance training logs will be kept in the participant file and in a secure locked drawer 

in the Health and Wellness lab offices. Only study personnel will have access to the files. Data 

from the participant files will be entered into an electronic database (SPSS) by either the research 

assistant or student co-investigator. A data entry codebook will be made by the student co-

investigator at the start of the trial. Data entry will occur on a twice monthly basis and back up of 

data entered into the SPSS database will occur twice monthly.  
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 6.3 Data Analysis 

 Statistical analysis of data will include descriptive statistics and mixed effects modeling 

and be carried out using IBM Statistical Package for Social Sciences software (IBM SPSS) 

version 20.0. An intention to treat analysis will be carried out. For the main outcome, 

demographic data will be characterized using descriptive statistics and the groups will be 

evaluated to ensure there are similar characteristics in each group. As the data set will contain 

repeated measures, mixed effects modeling is considered a more robust test of significance 

compared to repeated measures ANOVA (Field, 2013). In addition, missing data, a common 

occurrence in repeated measures, does not need to be discounted. Also, the assumption of 

sphericity (equal co-variances among groups) does not need to be met, and multi-level sampling 

can be incorporated by using mixed effects models (Quene & van der Bergh, 2004).  

 Descriptive statistics regarding adherence rates to the exercise intervention will be 

calculated from participant self report exercise logs and through instructor recorded participant 

attendance in the exercise classes. Adherence rates to the 12-week initial exercise intervention 

and the 12-week maintenance intervention will be calculated separately. Self-reported exercise 

behaviors using the GLTEQ between groups and over time (time 0, time 1 and time 2) will be 

calculated. Fitness testing, including 6-minute walk test, 30 second sit to stand, trunk forward 

flexion sit and reach, and balance, will be characterized using measures of central tendency 

(mean and standard deviation) at baseline, time 1 and time 2.  

 Analysis of secondary outcomes will be conducted using the same mixed effects 

model. As the sample size estimate was calculated based on the SF-36 PCS, Tabachnick and 
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Fidell’s (2013) rule of thumb N ≥ 50 + 8(6 predictors) will first be applied to ensure adequate 

sample size for this analysis.  

7.0 Methods: Monitoring 

 Adverse events that occur during the trial will be recorded. The student co-investigator 

and principle investigator will be notified of any adverse events. The decision of whether or not a 

participant can continue in the trial based on the adverse event will be determined by the 

principle investigator.  

8.0 Methods: Qualitative Phase 

The qualitative phase of the study will be conducted after participants complete the 24-

week quantitative phase of the study. It will include purposive sampling of participants from the 

randomized controlled trial. An interpretive description approach, as outlined by Thorne (2008), 

will be used. The key question guiding this phase of the mixed methods study will be, "What are 

your perceptions about the impact of the exercise program that you participated in "? 

 Semi-structured face to face interviews will be conducted at a convenient place as chosen 

by the study participants. Although data saturation will ultimately determine the number of 

participants for the qualitative phase, it is estimated that up to 20 participants will be 

interviewed. Interviews will be taped and then later transcribed by a transcriptionist who has 

signed a confidentiality agreement. Thorne's (2008) approach will guide the analysis of the 

transcribed interview data.  

9.0 Ethics and Dissemination 

Approval to conduct this research was obtained from the Health Research Ethics Board 

of Alberta Cancer Committee (HREBA.CC-16-0801). Any protocol amendments will require 
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submission to the research ethics board for approval. Informed consent will be obtained as 

described already and data collected from participants will be subject to confidentiality and 

security measures as outlined by the research ethics board. Only study personnel will have access 

to participant data, all data (paper and electronic) will be kept in a secured office and with 

password protected computers and lock filing cabinets.  

Publication of the trial results is planned as part of the student co-investigator’s 

manuscript based doctoral thesis work. Dissemination of trial results will also occur through 

presentation at conferences, to the participants of the trial at a study results presentation, and to 

health care providers during grand rounds presentations at the cancer facility where the student 

co-investigator is employed.  

10.0 Discussion 

 As the incidence of cancer increases and cancer becomes a chronic illness (Canadian 

Cancer Society/Statistics Canada, 2015), FCs will continue to be a pivotal resource in supporting 

and caring for cancer patients. The cost of providing such care often comes at the expense of FCs 

own physical and emotional health (Braun et al., 2007; Ji et al., 2012; Kim, Spillers, & Hall, 

2012; King et al., 1994; Lee et al., 2003; Stenberg et al., 2010). Despite 30 years of research on 

FCs, there are still gaps in knowledge of how best to support health and promote physical 

activity in this population. The goal of this research is to respond to calls from researchers for 

exercise interventions for FCs.  In addition, based on our preliminary survey, cancer FCs 

identified the desire to participate in structured exercise programs (unpublished thesis). This 

intervention will focus on improving physical functioning and psychological well-being by 

providing support to engage in regular physical activity. Based on behavior change theory, the 
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educational component of the intervention will provide FCs with the tools to incorporate healthy 

behaviors into their busy and overwhelming lives.  

 In examining the impact of a structured exercise program on physical fitness, physical 

activity levels and psychological well-being, evidence for the benefits of this type of intervention 

may be demonstrated. As very little research has been conducted on exercise interventions in 

cancer FCs, collection of qualitative interview data will provide additional information regarding 

feasibility, acceptability, and impact on FCs wellbeing. In addition, outcomes that may not 

already be identified in the current literature, and contextual factors about the study design and 

implementation, can be explored through qualitative interviews. This mixed methods approach to 

data collection and analysis is expected to provide a more in-depth understanding of the impacts 

of the exercise intervention for FCs. 
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Chapter 5: The effects of exercise on physical and psychological outcomes in cancer 

caregivers: Results from the RECHARGE randomized controlled trial.  

 

Abstract: 

Background: Family caregivers (FCs) to cancer patients are at risk for physical and 

psychological morbidity as a direct result of being in the caregiver role. Exercise, an intervention 

to support caregiver health and wellbeing has been tested in other caregiver populations, 

however no randomized controlled trials testing the effects of an aerobic and resistance training 

program have been conducted with cancer FCs. 

Purpose: To examine the effects of a 12-week exercise program on quality of life (Short Form 

36, SF-36v2), psychological outcomes, physical activity levels, and physical fitness in FCs to 

cancer patients.  

Methods: Seventy-seven FCs were randomized to either an exercise intervention or wait-list 

control. Two participants in the exercise arm dropped out immediately after their baseline 

assessment. Outcome data for n=77 participants were analyzed using intention to treat analysis 

with linear mixed models. 

Results: Significant group by time interaction effects were detected for exercise on the mental 

health component score of quality of life (SF-36 MCS), self-reported weekly exercise levels, and 

the six-minute walk test (6MWT). Small to medium effect sizes were detected on several 

outcomes including physical health component of quality of life (d=.36), mental health 

component of quality of life (d=.74), depression (d=.41), anxiety (d=.35), physical activity levels 

(d=.80), and the 6MWT (d=.21).  
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Conclusions: The findings suggest that exercise may improve health and wellbeing and could be 

considered as an additional type of support offered to cancer FCs.    

 

 

 

 

Keywords: Recharge trial, randomized control trial, exercise, family caregivers, cancer 
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The effects of exercise on physical and psychological outcomes in cancer caregivers: Results 

from the RECHARGE randomized controlled trial.  

1.0 Background 

Family caregivers (FCs) to cancer patients comprise a significant proportion of Canadian 

and US populations. Most recent statistics indicate there are approximately 900,000 cancer FCs 

in Canada (Sinha, 2013) and 4.6 million in the US (NAC/AARP, 2015). Current models of 

cancer care delivery are reliant on FCs to provide up to 50% of the care and support required by 

patients as they go through treatment and into recovery (Northouse, Williams, Given, & 

McCorkle, 2012), but this does not come without a cost. Specifically, FC’s may be overwhelmed 

(Northouse et al., 2010), suffer from physical and psychological health problems (Northouse et 

al., 2010; Stenburg, Ruland, & Miakowski, 2010), and neglect their own health behaviors 

(Beesley, Price, & Webb, 2011; Rha et al., 2015). Recognizing the importance of FCs to care 

delivery and the negative impacts that may occur while in the caregiver role, supporting FC 

health and wellbeing has become an important health system and health policy agenda (Kent et 

al., 2016).  

Interventions to support FC health and wellbeing have traditionally focused on 

psychological support through support groups or individual counselling, education, or respite 

(Northouse et al., 2012). In the last 15 years, researchers have also investigated the role of 

physical activity interventions in supporting or improving FCs psychological and physical health. 

Many of these interventions have been done with FCs to Alzheimer/dementia patients and have 

shown positive effects of physical activity on decreasing FC burden (Connell & Janevic, 2009; 

Hirano et al., 2011; A.King, Baumann, O’Sullivan, Wilcox, & Castro, 2002; Lowery et al.,2014), 
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improving quality of life (Hill, Smith, Fearn, Rydberg, & Oliphant, 2009), improving sleep 

quality (Hirano et al., 2011; A. King et al., 2002), increasing activity levels (Connell & Janevic; 

Hirano et al., 2011; King & Brassington, 1997; A.King et al., 2002) and decreasing depression 

(Danucalov et al., 2013; Hill et al., 2009; Waelde, Thompson, & Gallagher-Thompson, 2004). 

More recently, physical activity interventions with FCs to cancer patients have been investigated 

(Badger, Segrin, Dorros, Meek, & Lopez, 2007; Martin & Keats, 2014; Milbury et al., 2015; 

Winters-Stone et al., 2016), with some positive effects on physical and psychological outcomes, 

including quality of life (Martin & Keats, 2014), improved mood (Martin & Keats, 2014), and 

increased sleep quality (Milbury et al., 2015).   

The current research on physical activity interventions in cancer FCs however, is lacking 

in several keys areas. Of the cancer FC physical activity interventions published to date, two of 

the four (Martin & Keats, 2014; Milbury et al., 2015) were not randomized controlled trials and 

tested the effects of a yoga program. One of the cancer FCs studies included FCs only (Martin & 

Keats, 2014), while the other three included patients and FCs together (Badger et al., 2007; 

Milbury et al., 2015; Winters-Stone et al., 2016). In addition, lack of reporting of factors related 

to internal validity in these studies makes it difficult to determine the effectiveness of exercise on 

the outcomes measured. Thus, there is a lack of randomized controlled trial evidence on the 

effects of aerobic and resistance exercise (i.e. general exercise recommendations) in cancer FCs.  

To address the gap in the current literature, we designed a randomized controlled trial 

exercise intervention for cancer FCs (Cuthbert et al., 2016). This trial is registered with the 

national clinical trials registry NCT02580461 (clinicaltrials.gov). No changes were made to the 

design of the trial after the protocol was published, however the data analysis plan changed 
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slightly (as outlined in the statistical analysis section). The aim of the study was to examine 

quantitative and qualitative outcomes using a mixed methods design. The quantitative results of 

the 12-week structured exercise program on self-reported physical health (primary outcome), 

psychological well-being, physical fitness levels, and physical activity levels (secondary 

outcomes), in FCs caring for adult cancer patients are reported here. The qualitative results are 

reported elsewhere (Cuthbert et al., unpublished manuscript). 

2.0 Objectives and Hypothesis 

The objectives of the study were the following: 1) to examine whether a 12-week exercise 

program increases the physical health component score (PCS) on the Short form 36 v2 (SF-36) 

(Ware & Sherbourne, 1992) measure of quality of life in those FCs randomized to the exercise 

intervention versus control condition; 2) to examine whether a 12-week exercise program 

increases physical activity levels, physical fitness levels, overall quality of life, sleep quality and 

perceived social support, and decreases depression and anxiety in those FCs randomized to the 

exercise intervention versus control condition; and, 3) to document adherence rates to exercise in 

those randomized to the intervention group. 

3.0 Methods 

3.1 Trial Design and Participants. 

We conducted a randomized controlled trial with an exercise intervention group and a 

wait list control group using a 1:1 allocation ratio. Participants in the wait list control group were 

enrolled in the exercise intervention after completing 12-weeks of control. All participants 

(intervention and control group) were invited to participate in a 12-week maintenance exercise 

program once they had completed the 12-week exercise intervention. Individuals who were 
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providing care to an adult patient were eligible to participate. We defined caregiving as 

providing physical or psychological support to a loved one living with cancer. If participants 

asked whether they were considered a FC, we provided them with a list of caregiving roles as 

outlined by the National Cancer Institute (n.d.) for clarification. Other eligibility criteria 

included: 1) FCs not planning to move in the next 12 months; 2) FCs willing to attend twice 

weekly exercise classes; 3) FCs being free from any medical conditions that would prevent 

participation in an exercise program; 4) FCs not achieving recommended levels of physical 

activity as outlined by the Canadian physical activity guidelines (CSEP, 2012); and 5) FCs able 

to speak and read English. Exclusion criteria were: 1) providing care to a child with cancer; 2) 

having a health condition that limits participation in a physical activity program (e.g. unstable 

angina, uncontrolled hypertension or diabetes); 3) being a bereaved FC (previously caring for a 

cancer patient who has now died); 4) meeting Canadian physical activity guidelines for the past 

three months; and 5) unable to attend the group exercise classes.  

Participants were recruited from a previously conducted FC survey (Cuthbert et al., 

unpublished manuscript) as well as through poster advertisement at a number of hospital and 

community facilities. Prior to enrollment, participants were screened by the study research 

assistant or student co-investigator to determine their eligibility. Standardized screening 

protocols were used to determine eligibility to participate in an exercise program (Wharburton, 

Jamnick, Bredin, & Gledhill, 2011). The trial was conducted at a cancer and exercise specific 

research lab (Health and Wellness lab) within a University in a large city in western Canada that 

provides exercise space with aerobic and resistance training equipment. Approval from the local 

ethics board was obtained prior to study initiation (HREBA.CC‐16‐0801).  
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3.2 Intervention 

We used the Canadian physical activity guidelines for adults to determine the type and 

amount of exercise that participants should be targeting (i.e. the goal was to achieve 150 minutes 

of aerobic exercise per week in bouts of 10 minutes or more, and 2 days per week of resistance 

exercises for each of the major muscle groups) (CSEP, 2012). The 12-week exercise intervention 

consisted of: 1) twice weekly resistance exercise group classes at the Health and Wellness lab; 2) 

additional weekly independent aerobic exercise sessions to reach 150 minutes per week; and 3) 

seven group-based education sessions during the 12-week intervention.  

Prior to randomization, standardized fitness testing was performed by a Certified 

Exercise Physiologist (CEP). Based on the results of the fitness testing and any physical 

limitations to aerobic or resistance exercise noted during the assessment, the CEP designed an 

individualized resistance and aerobic exercise prescription for the participant.  The twice weekly 

one-hour center-based group exercise classes focused on resistance training wherein participants 

completed their prescribed resistance exercises.  The class was overseen by a Certified Personal 

Trainer (CPT) as well as a kinesiology student volunteer. In general, participants performed one 

to two sets of 10-12 repetitions of resistance exercises that incorporated the major muscle groups 

of the body (10-12 exercises), core, and balance exercises. Adherence to the exercise class was 

tracked via recording attendance at each class. For the aerobic component, participants were 

instructed to participate in at least 10 minutes of aerobic exercise of their choice, at a perceived 

level of exertion of at least 5-6 (Borg, 1982), and then to progress over the course of the 

intervention to achieving 150 minutes of moderate to vigorous aerobic activity per week. 
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Adherence to the aerobic prescription was monitored via weekly self report physical activity 

logs.  

The were seven education sessions offered to participants. The sessions occurred bi-

weekly, immediately after the group resistance exercise class and were taught by the CPT or the 

student co-investigator. The education sessions included information about healthy behaviors 

(sleep hygiene, benefits of physical activity and physical activity guidelines, stress management, 

maintaining exercise behaviors and self-compassion), and strategies for successful behavior 

change (goal setting and increasing self-efficacy). Theoretical foundations for the behavior 

change education were based on Social Cognitive Theory (Bandura, 2005) and the Health Action 

Process Approach (Schwarzer, 2001).  

The 12-week maintenance exercise intervention, as described in the published protocol 

(Cuthbert et al., 2016), consisted of once weekly group based resistance training at the Health 

and Wellness lab, a recommendation to achieve 150 minutes of independent weekly aerobic 

activity, and one education session on self-compassion. Similar to the initial 12-week program, 

an exercise prescription was provided to participants in the 12-week maintenance program with 

the goal of maintaining their exercise levels or continuing to improve to achieve levels of 

exercise as per the Canadian physical activity guidelines. The format and delivery of the exercise 

classes and education session were the same as in the initial 12-week program.  

All staff involved in the trial (research assistant, certified personal trainers, certified 

exercise physiologists, principle investigator) had previous experience running exercise trials for 

cancer populations through the Health and Wellness lab and were trained about the specifics of 

this trial during study meetings held prior to participant enrolment.  
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3.3 Outcomes 

A variety of patient reported and physical fitness outcomes were collected. All outcomes 

were assessed at baseline, post exercise intervention (at 12 weeks), and post maintenance (at 24 

weeks). Baseline and post-intervention data are reported here. Assessments were conducted by a 

CEP blinded to treatment allocation, and took approximately 1.5 hours to complete. Research 

participants, the research assistant and certified personal trainers leading the exercise classes 

were aware of treatment allocation.  

Demographic data 

Self-reported demographic data included age, gender, marital status, level of education, 

employment status, and income. Caregiving information included number of months in the FC 

role and number of hours of care provided per week (e.g. transportation, meal preparation, 

medication management, side effect management, personal care, and emotional support). Care 

recipient (patient) information was also collected, as reported by the FC, including diagnosis, 

time since diagnosis, type of treatment currently on, relationship to the FC, and age of the 

patient.  

Psychosocial Outcomes 

The Pittsburgh sleep quality index (PSQI) was used to assess sleep quality. The PSQI is a 

validated questionnaire (Buysse et al., 1988). This 19-item questionnaire has been used in 

previous FC research (M.King et al., 2002) and has consistent internal reliability (α ≥ 0.80), and 

construct validity upon comparison to 4 other sleep rating instruments (Carpenter & 

Androykowski, 1998). A total score of 5 or greater is indicative of poor sleep quality. The 

Centers for Epidemiological Studies Depression scale (CES-D) (Radloff, 1977), a 20-item 
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questionnaire, was used to measure depression. A score of 16 or greater may indicate clinical 

depression. The CES-D has good sensitivity and specificity and high internal consistency (α ≥ 

0.80), has been found to detect differences between FCs and non-caregivers (Pinquart & 

Sorensen, 2003), and has been used to measure changes in FC depressive symptoms after 

interventions (Pinquart & Sorensen, 2006).  

Quality of life was measured using the Short Form 36 v2 (SF-36) (Ware & Sherbourne, 

1992). This self-report instrument consists of 36 items and measures 2 domains (mental health 

component (MCS), and physical health component (PCS)) of quality of life. The SF-36 has been 

widely used in many populations, has good internal consistency (α ≥ 0.8), and has well-

documented content and construct validity (Turner-Bowker, Bartley, & Ware, 2002). Normative 

data have been published on Canadian populations (Hopman et al., 2000). The State Trait 

Anxiety index (STAI) (Spielberger, 1989) was used to assess anxiety. The STAI questionnaire 

contains 20-items and has been used in clinical settings to diagnose anxiety, and has good 

internal consistency (α ≥ 0.85) and test-retest reliability (Spielberger, 1989).  Normative age 

group data have been published and generally a score of 40 or greater is associated with clinical 

anxiety (Spielberger, 1989). Social support was measured using the Multidimensional Scale of 

Perceived Social Support (MSPSS), which is a 12-item questionnaire with high internal 

consistency (α ≥ 0.90) and good construct validity (Zimet et al., 1990). Total scores of 5 or 

greater on this measure are indicative of good social support.   

Exercise Behaviors 

Physical activity behaviors were measured using self-report and class attendance. The 

Godin leisure time exercise questionnaire (GLTEQ) (Godin & Shepard, 1985) was used to 
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determine changes to weekly level of exercise over time. This 3-item instrument collects 

information on weekly time spent in strenuous, moderate, and mild physical activity.  The 

GLTEQ is widely used in many populations and has shown consistent test re-test validity 

(correlations between r=0.24 for light activity and r=0.84 for vigorous activity) when compared 

to other self-report physical activity questionnaires (Jacobs, Ainsworth, Hartman, & Leon, 1993). 

Self-report weekly physical activity logs (type of exercise, time participating, perceived level of 

exertion; Borg, 1982) and documented attendance at twice weekly exercise classes were also 

recorded.  

Physical Fitness Assessments 

 Measurements of physical fitness included body composition, cardiorespiratory fitness, 

musculoskeletal fitness, flexibility, and balance. All fitness measures were conducted by a CEP 

using standardized protocols as outlined by the Canadian Society of Exercise Physiology 

physical activity training for health (CSEP-PATH) (2013) or the Seniors fitness test (Rikli & 

Jones, 2002). The same exercise physiologist completed all of the assessments required on each 

individual participant.  

Weight and height were used to calculate body mass index (BMI) score. Waist and hip 

circumference were used to calculate hip to waist ratio. Cardiorespiratory fitness was measured 

using a 6-minute walk test (6MWT), which is a valid functional test of aerobic fitness in 

individuals who may be sedentary or have co-morbidities (Burr, Bredin, Faktor & Warburton, 

2011; Rikli & Jones, 2002).  The 6MWT has been found to have high retest reliability (0.95) and 

to have both convergent and discriminant validity when used to assess aerobic fitness in older 

adults (Rikli & Jones, 2002). Muscular strength tests included grip strength, which is widely 
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used as an indicator of overall body strength, is predictive of future functional limitations 

(Rantanen et al., 1999) and has normative age values (CESP, 2013). In addition, a 30 second sit-

to-stand test was used to assess lower body muscular endurance (Jones, Rikli, & Beam, 1999). 

Flexibility was assessed using the sit-and-reach test (Jackson & Langford, 1989; Lemmink et al., 

2003). Balance was measured using a one-leg stance test (CSEP-PATH, 2013).   

3.4 Sample size 

The sample size calculation, as described in the published protocol (Cuthbert et al., 2016) 

was based on the PCS of the SF-36 as the primary outcome variable.  As changes to SF-36 

scores after exercise interventions have ranged between 3.0 to 17.75 points (Eyigor, Karapolat & 

Durmaz, 2007; Hand, Cavanaugh, Forbes, Govern & Cress, 2012; Hill et al., 2007; Iversen, 

Fossel & Katz, 2003; M.King et al., 2002; Li, Chen, Yang, & Tsauo, 2009; Whitehurst et al., 

2005), we chose a change of 10 points for the sample size calculation. A difference in means 

sample size calculation (Brant, n.d.) was used. The sample size from this calculation, which sets 

power to detect a difference between groups and over time on the PCS score of the SF-36 at 

0.80, was 72 participants (i.e. 36 in each group).  

3.5 Randomization 

 After written informed consent was obtained and baseline testing completed, participants 

were randomized. To protect against bias, participants were randomly assigned to one of two 

different intervention arms (exercise intervention or control) using Research Randomizer (n.d.), 

which is a web based randomization generator. To avoid imbalance in the number of participants 

assigned to each group (Freidman, Furberg, & DeMets, 1998), block randomization was used 

and included 10 sets of 8 non-unique numbers per set.  The student co-investigator generated the 
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randomization assignment and prepared individual opaque randomization envelopes prior to any 

participants being enrolled. The contents of the randomization envelopes were known only to the 

student co-investigator. The research assistant accessed a new randomization envelope after the 

baseline assessment for each participant and then contacted the participant to inform them of 

their allocation.  

3.6 Statistical Methods  

 Statistical analyses of data were performed using IBM Statistical Package for Social 

Sciences software (IBM SPSS) version 22.0. An intention to treat analysis was carried out using 

linear mixed models (LMM), so that all participants who provided baseline data could be 

included in the analysis. As the data set contained repeated measures, LMM is considered a more 

robust test of significance compared to repeated measures ANOVA (Quene & van der Bergh, 

2004; West, 2009) for several reasons. Missing data, a common occurrence in repeated 

measures, does not need to be discounted. Also, the assumption of sphericity (equal co-variances 

among groups) does not need to be met, variables measured at different levels (e.g. multi-level 

sampling) can be incorporated, and the assumption of independence is not violated by using 

LMM (West,2009). Descriptive statistics were used to characterize the data and examine 

differences between baseline characteristics of the intervention and control groups. The t-test, 

chi-squared test, or Fisher’s exact test were used to examine group differences at baseline. 

Descriptive statistics were used to characterize adherence rates to the exercise intervention as the 

mean class attendance over 12 weeks, as well as mean level of aerobic, resistance, and total 

minutes of exercise per week. Fitness testing, including 6MWT, 30 second sit to stand, trunk 
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forward flexion sit and reach, and balance, were characterized using measures of central 

tendency (mean and standard deviation) at baseline and time 1.   

 To test our hypotheses, we used the following methods. To determine group by time 

interaction effects of the 12-week exercise intervention on the SF-36 PCS score, we used LMM 

(primary outcome). The fixed effects were the intercept, group, time, and group by time 

interaction. Time was also set as a repeated effect. We tested autoregressive and unstructured 

covariance structures and chose the autoregressive covariance structure as the -2 restricted log 

likelihood was smaller. As several participants’ caregiving situations changed throughout the 

course of the trial (e.g. four participants’ care recipient died, three participants’ care recipient had 

a recurrence, and two care recipients completed treatment), we controlled for caregiving hours 

per week by included this as a co-variate in our model. All assumptions of covariance were met. 

The estimated marginal mean change in PCS score for exercise and control group were 

calculated using the LMM. Cohen’s d effect sizes were calculated using the unstandardized mean 

change scores (12 weeks – baseline) and the pooled standard deviations (Cohen, 1988). To 

determine group by time interaction effects of the 12-week exercise intervention on the 

secondary outcomes of SF-36 MCS, PSQI, CES-D, MSPSS, STAI, GLTEQ and fitness 

measures, we used the same LMM procedure. For the group by time interaction effect of 

exercise on the GLTEQ, the covariate caregiving hours was not included in the LMM as the 

assumption of homogeneity of regression slopes was violated. Maas and Hox (2005) suggested 

that 30 data points at 2 different levels provide reasonable unbiased assessment of regression 

coefficients and variance, therefore, we determined our sample size was adequate to run this 

secondary analysis.  
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4.0 Results 

 Recruitment for the trial started in May 2015 and was ongoing until February 2016. 

During that time, a total of 230 participants were assessed for eligibility, and 153 declined 

participation. A Consolidated Standards of Reporting Trials (CONSORT) (Schulz, Altman, & 

Moher, 2010) diagram of participant flow through the trial is depicted in figure 5.1. A total of 77 

participants were eligible and enrolled in the study and were randomized to either the exercise 

intervention or control group. The 12-week exercise intervention started in June 2015 and 

continued until June 2016 at which point all participants had been enrolled and completed their 

treatment allocation. Two participants who were randomized to the exercise intervention group 

dropped out immediately after their baseline assessment (e.g. did not start the intervention) 

because of changes to their care recipient status.  

4.1 Baseline Data  

 The majority of participants were female (61%), the average age was 53 years, and 

participants generally had a high socio-economic status. Most participants were either retired or 

not working outside of the home (41.6%), and were providing care to their spouse (79.2%). 

Caregivers were providing care to patients with a variety of cancer types, most commonly breast 

(22.1%), prostate (19.5%), colorectal (11.7%), and hematological malignancies (16.9%). Most 

patients (87%) were on some type of treatment for their cancer. Time in the FC role was on 

average 30 months and average time spent providing care per week was 19 hours. Baseline 

analysis indicated no differences between the exercise and control group on either demographic 

or caregiving variables, therefore data presented in Table 5.1 (demographics) and 5.2 (caregiving 

variables) is combined for all participants. The only statistical difference found between groups 
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was that more FCs in the control group were living with their care recipient than in the exercise 

intervention group (p=0.034).  

Baseline measures of physical and psychological health, quality of life, physical activity 

levels and fitness testing for the exercise intervention and control group are shown in Table 5.3. 

There were no statistically significant differences between groups on these baseline measures. 

Participants reported high levels of state and trait anxiety (M=40.20 and 42.5 respectively), 

depression (M=18.04), and poor sleep quality (M=8.34). Participants rated their perceived social 

support as moderate (M=5.04). The physical health component of quality of life (M=52.58), was 

on average, higher in our participants than standardized norms for the Canadian population, 

however the mental health component of quality of life (M=39.64) was lower than standardized 

norms (Hopman et al., 2000). Total number of health conditions (M=1.4) was comparable to 

health conditions of similar aged population (Public Health Agency of Canada, 2011). Self-

report of physical activity (M=23.58) showed most participants were considered moderately 

active (Godin, 2011). Anthropomorphic and physical fitness measures showed the majority of 

participants were overweight (mean BMI=28.26), however had aerobic fitness (mean 

6MWT=639.59 meters) within healthy adult range (Camarri, Eastwood, Cecins, Thompson, & 

Jenkins, 2005). Measures of strength showed the majority of participants had fair grip strength 

(M=74.46) (Heyward, 2010). No statistically significant differences were found between groups 

on measures of physical fitness.   

4.2 Primary Outcome  

 Linear mixed model analysis revealed there was no significant group by time interaction 

effect on the physical health component of quality of life (SF-36 PCS) across 12 weeks (F 
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[1,57.35] = 1.04; p=0.31) after controlling for the covariate care hours per week. The covariate 

was not significantly related to the PCS score. In addition, no significant main effects of time or 

group assignment were found (see Table 5.4). Estimated marginal means analysis showed that 

the exercise group PCS score increased by 0.30 over 12 weeks, while the control group PCS 

score decreased by -1.24 (see Table 5.5). Despite the non-significant effects, a small effect size 

for the exercise intervention on PCS score (d=.36) was found (see Table 5.6).  

4.3 Secondary Outcome Results 

 Results of the LMM analysis of secondary outcomes including SF-36 MCS, CES-D, 

PSQI, STAI-S, STAI-T, MSPSS, GLTEQ, six-minute walk test, 30 second sit to stand test, and 

grip strength are shown in Table 5.4.  

Quality of Life SF-36 MCS  

There was a statistically significant group by time interaction effect for the SF-36 MCS 

(F[1,61.52]=7.02; p=.01) after controlling for the effect of care hours per week (see Figure 5.2), 

which indicated that the group effect varied with time. Simple effects testing indicated that for 

the exercise group, there was a statistically significant increase in their MCS scores across the 12 

weeks (F[1,62.23]=29.27; p<.001).  The MCS score increased in the exercise group by 8.34 

points and in the control group by 2.66 points based on estimated marginal means analysis (see 

Table 5.5). The effect size of the intervention on the MCS score was medium (d=.74) (Table 

5.6).  

 

Psychological Health 

Depression 
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 Results of the LMM analysis for depression (CES-D) showed no significant group by 

time interaction effects, however, main effects for time were detected (F[1,60.02]=12.12; p.001). 

Regardless of group assignment, both groups showed improved depression scores (i.e. less 

depressed) over 12 weeks. The covariate care hours per week was not significantly related to 

depression scores. In addition, the intervention effect to decrease depression scores (i.e. less 

depressed) was small (d= -.41) (see Table 5.6).  

 Anxiety 

 Main effects for time were found for both state anxiety (F[1,64.71]=6.46; p.01) and trait 

anxiety (F[1,60.50]=12.77; p.001). Regardless of group assignment, both groups had decreased 

levels of anxiety over 12 weeks (see Table 5.5).  No group by time interactions were detected. 

Effect sizes for the exercise intervention on anxiety scores were small (see Table 5.6).  

 Sleep Quality 

 Sleep quality (PSQI) was significantly related to the covariate care hours (F[ (1,97.58)= 

4.07; p=.05). No group by time interaction effects or main interactions were found for sleep 

quality. Small effect sizes for the intervention on sleep quality were detected (d= -.35) (see Table 

5.6).  

 Social Support 

 No differences on social support were detected between the groups or over time. Small 

effect sizes for exercise on social support were demonstrated (d=.22) 

 

Physical Activity Levels and Physical Fitness 
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There were significant group by time interaction effects on the GLTEQ (F[1,69.26]=6.84; 

p=.011) and the 6MWT (F[1,56.03]=6.90; p=.01) (see Figs. 5.3 & 5.4), indicating that the group 

effect varied with time. For the 6MWT, simple effect testing revealed that the exercise group and 

the control group both had a statistically significant increase in the number of meters they 

walked comparing baseline to 12-weeks. At 12 weeks, the difference between the exercise group 

and the control group in the number of meters they could walk in 6 minutes approached 

statistical significance (F1,76.04]=3.93; p=.051). This suggests that the exercise group had 

greater improvements in walk test scores over 12 weeks compared to the control group. For the 

GLTEQ, simple effects testing indicated that for the exercise group, there was a statistically 

significant increase in their weekly exercise levels across the 12-weeks (F[1,70.96]=10.78; 

p.002).  In addition, at 12 weeks there was a statistically significant difference between the 

exercise and the control group with respect to weekly exercise levels (F[1,129.15]=7.37; 

p=.008). Analysis using estimated marginal means showed the exercise group’s GLTEQ score 

increased by 13.48, while the control group’s score decreased by 1.27 (see Table 5.5). Effect 

sizes for the exercise intervention on the GLTEQ score were large (d=.80) and for the 6MWT 

were small (d=.21) (see Table 5.6).  

Other measures of physical fitness showed no group by time interaction effects. There 

was a main effect of time effect on the sit to stand test (F[1,58.69]=17.37; p,.001), with both 

groups showing improvements over time.  

4.4 Adherence to Intervention 

 Physical activity levels (as determined from physical activity logs and class attendance) 

throughout the intervention showed the majority of participants achieved recommended levels of 
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weekly aerobic activity (see Figure 5.5). In addition, the majority were participating in resistance 

training exercises at least twice per week. The mean attendance (calculated as total number of 

classes attended out of a possible 24) across 12 weeks was 69%.  

4.5 Harms 

 There were no serious adverse events recorded for this trial. One participant had an 

exacerbation of a hiatus hernia. However, this participant was able to continue in the exercise 

class after clearance from his surgeon and modification to his strength training routine. Another 

participant had an exacerbation of a previous hip strain. After consultation with a 

physiotherapist, this participant decided to withdraw from the study.  

5.0 Discussion 

 We conducted a randomized controlled trial intervention with cancer FCs to determine if 

exercise would improve self reported quality of life, psychological health, measures of physical 

fitness, and physical activity levels. As there is limited research evaluating this type of 

intervention (i.e. a group based structured aerobic and resistance training program) in cancer FCs 

to date, our findings add some important new information to the current literature. 

For our primary outcome, the physical health component of quality of life (SF-36 PCS), 

we found no differences between the exercise and the control group after 12 weeks. Several 

factors could account for this null finding. First, the PCS score is a composite of measures of 

physical functioning, impediments to one’s role based on poor health, bodily pain and overall 

general health. The participants in our study had baseline PCS scores that were higher than the 

expected population norms (Hopman et al., 2000), had few medical morbidities and had good 

overall health, meaning that further improvements to their PCS score would be difficult to detect 
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(i.e. a ceiling effect). Second, despite the lack of statistically significant difference between the 

groups across 12 weeks, a small effect size of the intervention on the PCS score was 

demonstrated. Northouse et al. conducted a meta-analysis in 2010 and determined that many FC 

interventions tested have reported small effect sizes. They argued that small effect sizes are 

typical of interventions (physical activity and other types of support) tested in cancer patients and 

other chronic illness populations, and therefore, this effect should not be discounted as 

unimportant. Third, Northouse et al. (2010) also found that FC interventions delivered over 

longer periods of time generally showed greater effects. Finally, a larger sample size might have 

provided greater power to detect effects of exercise on the PCS component of quality of life.  

Contrary to the null findings on the PCS score of quality of life, the exercise intervention 

improved FCs mental health component (MCS) of quality of life score. This is a noteworthy 

finding, given that the FCs in our study had low baseline MCS scores compared to population 

norms. Our findings are similar to previous research on physical activity interventions in various 

FC populations, where changes to MCS scores have ranged between 2-8 points (Hill et al.,2009; 

Martin & Keats, 2014; Milbury et al., 2015; Winters-Stone et al., 2016). Based on estimated 

marginal means, the difference in MCS scores between the exercise and intervention group was 

approximately 6 points which is beyond the suggested threshold for minimally important 

difference of one half a standard deviation (Norman, Sloan, & Wyrwich, 2003) of 4.1 points for 

the MCS score (Hopman et al., 2000). The medium effect size of the intervention on the MCS 

score is also an important indicator that the caregivers who participated in regular physical 

activity noticed meaningful improvements in the mental health component of their quality of life. 

Further substantiating this effect, our follow-up interviews with caregivers (Cuthbert et al., 
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unpublished manuscript) highlighted that caregivers perceived these improvements to their 

mental wellbeing as an important benefit of physical activity.  

The FCs in our study had poor psychological health at baseline as evidenced by high 

levels of depression and anxiety, and poor sleep quality. This adds further evidence to the 

growing body of literature attesting to the negative impacts of caregiving on psychological 

health. Irrespective of group assignment, we found significant time effects on measure of 

depression, state anxiety, and trait anxiety. In other words, time alone seemed to improve FCs 

anxiety and depression. Badger et al. (2007) reported similar ‘time only’ effects on depression in 

their exercise intervention with FCs and cancer patients. It could be that simply being enrolled in 

an intervention for FCs provided a sense of being supported and taking control, which in turn 

improved aspects related to mood. From the interviews we conducted with FCs after they 

completed the exercise intervention (Cuthbert et al., unpublished manuscript), the recognition of 

FCs needing help, and their ability to take control, were important components of improving 

their overall feelings of well-being.    

 The intervention was effective at improving physical activity levels and physical fitness 

measures. This was demonstrated through self-reported physical activity levels (GLTEQ) and 

measures of aerobic physical fitness (6MWT). Similar improvements in physical activity levels 

and fitness measures have been reported in other FC exercise trials (Connell & Janevic, 2009; 

Hill et al., 2009; King et al., 2002). In addition to improvements in physical activity levels and 

physical fitness, the FCs in our study also achieved recommended levels of physical activity on a 

weekly basis and attended classes regularly. These findings demonstrate that FCs are able to 

participate in regular physical activity with the support of a group based exercise class, and the 
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benefits of this regular activity include improvements to overall level of weekly physical activity 

and aerobic fitness. This is an important finding considering the reported barriers FCs face in 

participating in regular physical activity (Beesley et al., 2011; Rha et al., 2015) and their 

increased risk for morbidities that could be mitigated through regular exercise.   

6.0 Limitations 

 To our knowledge, this is the first randomized controlled trial in cancer FCs to test the 

effects of a group based aerobic and resistance training exercise program on physical and 

psychological outcomes. Although our findings add new information to the literature, some 

limitations must be considered. Common to most behavioral interventions, participants were not 

blinded to their treatment allocation which may lead to performance bias. To minimize other 

sources of bias, including detection bias, we blinded the fitness assessors. Our sample of FCs had 

high socioeconomic status and the participants were generally physically healthy. This may not 

be representative of the population of FCs and therefore limits the generalizability of our 

findings. We used self-report physical activity logs to collect weekly physical activity in addition 

to class attendance. Future research on exercise interventions in caregivers could include 

accelerometer data to provide more accurate collection of physical activity levels. Only 56% of 

the participants returned 12-weeks of completed physical activity logs, while the remaining 

participants only partially completed their logs. Thus, our estimation of weekly physical activity 

levels is conceivably an overestimation, as those participants who completed all the logs were 

also likely to be highly adherent to the intervention. The participants who dropped out of the 

study did so predominantly because of being overwhelmed with their caregiving responsibilities. 

Although we controlled for caregiving hours per week, the FCs in our study could have been less 
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overwhelmed, and therefore less influenced by the caregiving context, than the general 

population of caregivers. Other factors related to the caregiving situation, such as stage of illness 

and health of the care recipient, might also be important factors to control for in future caregiver 

studies.  

7.0 Implications for Clinical Practice and Future Research Directions 

Findings from this study suggest that a group based exercise program for cancer FCs may 

be effective at improving aspects of quality of life, physical fitness, and physical activity levels.  

The addition of physical activity programs to the range of supportive services offered to FCs 

should be considered as an important additional mechanism in supporting health and wellbeing 

in this invaluable and vulnerable group. Our qualitative analysis of the impact of this 

intervention (Cuthbert et al., unpublished manuscript) also highlighted the perceived value of 

exercise as an intervention for caregivers, and the need for more choice in the type of supports 

that are currently offered to caregivers.   

Building on this work and previous research evaluating exercise in FCs, the following 

future research directions could be considered. The baseline physical health status of our 

participants was better than we expected. Health status and functional level at baseline may be an 

important indicator of the type of participant who would self select to be in an exercise study. 

Those caregivers with poor overall health, multiple morbidities, or poor functional level, may not 

volunteer to be in an exercise study, which paradoxically is the type of participant that such an 

intervention should be targeting. Although we had the capacity to accommodate those caregivers 

who were older and in poorer health, we did not generally attract these types of caregivers to our 

study. Recruitment efforts to target caregivers in poorer health, those with lower socioeconomic 
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status or minority populations, and exercise interventions designed to be flexible to 

accommodate lower baseline functional levels, would be important considerations for future 

research.  

We found the mental component of quality of life improved, however other measures of 

mental health such as depression and anxiety did not improve significantly. Future research 

could evaluate the impact of psychological support and exercise combined (e.g. walk and talk, or 

combined exercise and support group). Given the high psychological morbidity in our sample, 

exercise in additional to psychological support may be more effective at improving overall 

mental well-being. In the meta-analysis by Northouse et al.’s (2010), FC interventions that had a 

combination of the types of support offered showed greater effect sizes than single types of 

support. In addition, our qualitative findings (Cuthbert et al., unpublished manuscript) suggested 

that other indicators of caregiver wellbeing, such as positivity, life satisfaction and feelings of 

control, may be important outcomes to measure to determine the impact of exercise on 

caregivers’ psychological wellbeing.  

Determination of sustainable exercise programming, such as at community centers or 

cancer specific agencies, would also be an important next step. Because this work was part of a 

doctoral research program that had limited funding and time constraints, the length of our 

intervention was likely too short. To provide more robust estimation of the effects of exercise 

and to address questions about maintenance of exercise behaviors, long term programs should be 

the goal. Researchers partnering with community agencies where exercise programs for cancer 

patients are already being offered, or partnering with caregivers using participatory action 

research, would be a logical next step.  
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Figure 5.1. Consolidated Standards of Reporting Trials (CONSORT) (Schulz et al., 2010) 
diagram of flow of participants through the RECHARGE trial. ITT indicates intention to 
treat. LMM indicates linear mixed models.  

Assessed for eligibility (n=230) 

Excluded (n=153) 
   Not meeting inclusion criteria (n=25) 
 Declined to participate (n=116) 
 Too overwhelmed with caregiving 

duties/patient became unwell (n=12) 

Analysed (n=38) 
 analysed using ITT LMM 

Lost to follow-up (n=0) 
Discontinued intervention (n=4) 
Too overwhelmed with caregiver duties (n=3) 
 Exacerbation of previous injury (n=1) 

Allocated to intervention (n=38) 
   Received allocated intervention (n=36) 
   Did not receive allocated intervention (n=2) 
 Too overwhelmed with caregiving or 

patient too sick or died. 

Lost to follow-up (n=2) 
Discontinued intervention (n= 2) 
 Too overwhelmed with caregiver duties or 

care recipient died  

 
Allocated to control (n=39) 

  Received control (n=39) 
  Did not receive control (n=0) 

  

Analysed (n= 39) 
 analysed using ITT LMM  

Allocation 

Analysis 

Follow-Up 

Randomized (n=77) 

Enrollment 
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Table 5.1 
Demographic variables for cancer family caregivers in RECHARGE trial. n=77 

  All n=77 
Demographic 
variable  Mean (SD/range) 

Age  53.25 (12.25/22-79) 

  % (n) 
Gender   

 Men 39 (30) 

 Women 61(47) 
Martial Status   
 Married/common law 89.6 (69) 

 Not Married 10.4 (8) 

   
Education level   

 Some high school 5.2 (4) 

 High School 10.4 (8) 

 Post Secondary 54.5 (42) 

 Graduate Post Secondary 29.9 (23) 
Employment 
status   
 Work Full-time 44.2 (34) 

 Work Part-time 14.3 (11) 

 

Retired/do not work outside 
home 41.6 32) 

Income   
 ≤ $50 000/year 13 (10) 

 $ 50,001-100,000/year 44.2 (34) 

 ≥ $100,000/year 32.5 (25) 

 do not wish to answer 10.4 (8) 
Note. Abbreviations: SD=standard deviation.  
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Table 5.2 
Baseline caregiving variables for caregivers in RECHARGE trial. n=77 

  All 
Number of caregivers  n=77 
  Mean (SD/range) 
Caregiving variable   
Age of patient  57.46 (12.25/22-79) 
Caregiving hrs/week  19.16 (23.2/2-168) 
Caregiving time in 
months  29.96 (40.69/2-240) 

   
  % (n) 
Living with patient   
 Yes 81.8 (63) 
 No 18.2 (14) 
Relationship to patient   
 Spouse 79.2 (61) 

 Daughter/son 14.3 (11) 

 Other 6.5 (5) 
Type of cancer   
 Breast 22.1 (17) 

 Prostate 19.5 (15) 

 Colorectal 11.7 (9) 

 Hematological 16.9 (13) 

 Other 29.9 (23) 
Patient on treatment   
 Yes 87 (67) 

 No 13 (10) 
Other dependents   
 Yes 41.6 (32) 
 No 58.4 (45) 

Note. Abbreviations: SD=standard deviation.  
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Table 5.3 
Baseline physical and psychological health, quality of life, physical activity levels, and fitness of cancer  
caregivers in RECHARGE trial. n=77 

  Exercise group n=38 Control group n=39 

t-test 
chi 
squared 
test Sig. 

  Mean (SD/range) Mean (SD/range)   
Psychological Health     
 CES-D 17.03 (11.31/0-45) 19.03 (11.48/4-49) -0.77 0.444 

 STAI-S 38.71 (13.03/20-66) 41.68 (13.55/21-74) -0.975 0.333 

 STAI-T 41.66 (13.80/21-72) 42.44 (12.38/25-71) -0.261 0.795 

 MSPSS 5.06 (1.56/1.17-7) 5.03 (1.42/1.08-7) 0.099 0.921 
Physical Health     

 

Number of Health 
Conditions 1.16 (1.22/0-5) .90 (.88/0-3) 1.071 0.288 

 

Number of 
Medications 1.53 (1.89/0-8) 1.59 (1.87/0-6) -0.148 0.883 

Smoking status   0.374 0.615 

 Non-smoker (%) 94.7 97.4   
 Smoker (%) 5.3 2.6   
Alcoholic Bev/week 2.61 (2.75/0-10) 1.82 (2.31/0-9) 1.354 0.18 
PSQI 8.46 (3.88/3-17) 8.41 (4.16/2-16) 0.053 0.958 
QOL     
 SF-36 PCS 53.44 (7.99/31.61-67.56) 51.75 (7.57/32.36-68.43) 0.953 0.343 

 SF-36 MCS 38.54 (10.86/15.06-59.58) 40.71 (11.94/17.96-62.36) -0.836 0.406 
Physical Activity Levelsa     
 Strenuous Activity .53 (1.2/0-5) .59 (1.83/0-10) -0.179 0.858 

 Moderate Activity 1.76 (1.98/0-6) 1.95 (2.48/0-7) -0.362 0.718 

 Mild Activity 3.24 (3.08/0-15) 2.95 (2.45/0-7) 0.455 0.65 
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 Total Weekly score 23.26 (18.96/0-96) 23.90 (25.21/0-122) -0.124 0.901 
Physical Fitness Measures     
 BMI 27.37 (5.19/17.5-41.1) 29.12 (6.80/18.7-53.7) -1.264 0.21 

 Waist-to-hip ratio .94 (.06/.81-1.04) .95 (.08/.74-1.15) -0.992 0.324 

 Balance - eyes open 33.57 (14.48/1.84-45) 31.19 (15.96/1.63-45) 0.306 0.76 

 

Balance - eyes 
closed 9.59 (10.39/1.0-45) 7.32 (7.19/1-33.96) 0.625 0.534 

 Sit to Stand 15.97 (4.52/8-36) 16.72 (5.96/8-33) 0.618 0.539 

 Sit and Reach 24.74 (10.42/1.80-43) 23.74 (11.68/1.9-41.3) 0.389 0.698 

 Grip Strength 73.21 (20.73/31.8-111) 75.69 (17.3/38-114) -0.572 0.569 

 6MWT 651.64 (74.36/450-800) 627.84 (101.70/359-840) 1.17 0.246 
Note.  a Physical activity levels using Godin Leisure Time Exercise questionnaire. Strenuous activity = times per week participants 
engaged in strenuous activity for 15 minutes. Moderate activity = times per week participants engaged in moderate activity for 15 
minutes. Mild activity = times per week participants engaged in mild activity for 15 minutes. Total weekly score= 
(9*strenuous)+(5*moderate)+(3*mild). 
Abbreviations: SD, standard deviation. CES-D, Centers for Epidemiological Studies Depression. STAI-S, state trait anxiety index – 
state. STAI-T, state trait anxiety index – trait. MSPSS, multidimensional scale of perceived social support. PSQI, Pittsburgh sleep 
quality index. SF-36 PCS, short form 36 v2 physical component score. SF-36 MCS, short form 36 v2 mental component score. BMI, 
body mass index. 6MWT, six-minute walk test. 
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Table 5.4 
Linear Mixed Model Analysis Assessing Outcome for Intention-to-treat Exercise and Control Group from Baseline to 12 weeks 

 Group Effect   
 

Time Effect   
 

Group x Time effect 
 Covariate  

care hours/week 
Outcome F(df1,df2) p  F(df1,df2) p  F(df1,df2) p  F (df1,df2) p 

            
Quality of Life            

SF-36 PCS 2.28 (1,71.68) .14  0.37 (1,58.12) .54  1.04 (1,57.35) .31  .05 (1,97.73) .82 
SF-36 MCS .08 (1,75.88) .78  25.01 (1,62.28) <.001*  7.02 (1,61.52) .01*  3.23 (1,100.16) .08 

Psychological 
Health   

 
  

 
  

 
  

CES-D .73 (1,74.13) .40  12.12 (1,60.02) .001*  1.01 (1,59.33) .32  .57 (1,94.50) .45 
PSQI .00 (1,70.89) .99  2.17 (1,57.02) .15  0.55 (1,56.29) .46  4.07 (1,97.58) .046* 
STAI-S .90 (1,75.11) .35  6.46 (1,64.71) .01*  .35 (1,63.86) .56  1.93 (1,117.20) .17 
STAI-T .04 (1,59.86) .85  12.77(1,60.50) .001*  .35 (1,59.86) .56  1.68 (1,91.65) .20 
MSPSS .11 (1,74.68) .75  2.78 (1,61.04) .10  .00 (1,60.27) .99  1.24 (1,105.18) .27 

Physical Activity            
GLTEQ 2.64 (1,74.79) .11  4.70 (1,69.26) .03*  6.85 (1,69.26) .01*  not included+  

Physical Fitness            
6MWT 2.51 (1,73.80) .12  33.46 (1,56.16) <.001*  6.90 (1,56.03) .01*  .48 (1,61.76) .49 
Sit to Stand .17 (1,76.29) .68  17.37 (1,58.69) <.001*  .91 (1,58.24) .35  .10 (1,76.46) .75 
Grip Strength .29 (1,74.69) .59  1.25 (1,57.38) .27  .05 (1,57.12) .83  .74 (1,67.63) .39 

Note. +covariate care hours/week was not included as preliminary analysis revealed the assumption of homogeneity of regression slopes was 
violated. *statistically significant at p<.05 level. Abbreviations: SF-36 PCS, short form 36 v2 physical component score. SF-36 MCS, short form 
36 v2 mental component score. CES-D, Centers for Epidemiological Studies Depression. STAI-S, state trait anxiety index – state. STAI-T, state 
trait anxiety index – trait. MSPSS, multidimensional scale of perceived social support. PSQI, Pittsburgh sleep quality index.  GLTEQ, Godin 
Leisure Time Exercise questionnaire. 6MWT, six-minute walk test.
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Table 5.5  
Estimated Marginal Group Mean for outcome measures at baseline and 12 weeks n=77 

 Group Baseline Mean* (SE) 12 week Mean* (SE) Mean difference 

Outcome     

Quality of Life     

SF-36 PCS Exercise 53.44 (1.27) 53.74 (1.37) .30 

 Control 51.64 (1.28) 50.39 (1.35) -1.24 

SF-36 MCS Exercise 38.56 (1.83) 46.90 (1.96) 8.34 

 Control 40.70(1.84) 43.36 (1.94) 2.66 

Psychological Health     

CES-D Exercise 17.02 (1.76) 12.55 (1.88) -4.47 

 Control 18.07 (1.77) 15.57 (1.86) -2.51 

PSQI Exercise 8.33 (.65) 7.44 (.70) -.89 

 Control 8.04 (.66) 7.73 (.69) -.31 

STAI-S Exercise 38.70 (2.05) 33.91 (2.26) -4.79 

 Control 40.34 (2.11) 37.34 (2.24) -3.01 

STAI-T Exercise 41.64 (1.99) 37.16 (2.11) -4.48 

 Control 41.53 (2.01) 38.29 (2.10) -3.24 

MSPSS Exercise 5.07 (.24) 5.32 (.26) .26 

 Control 5.17 (.24) 5.43 (.25) .26 

Physical Activity     

GLTEQ Exercise 22.67 (3.42) 35.55 (3.77) 12.89 

 Control 23.89 (3.42) 22.64 (3.58) -1.26 

Physical Fitness     

6MWT Exercise 651.63 (14.22) 680.09 (14.43) 28.46 

 Control 628.68 (14.24) 639.69 (14.38) 11.10 

Sit to Stand Exercise 15.97 (.89) 17.92 (.94) 1.94 

 Control 16.84 (.89) 18.08 (.92) 1.24 

Grip Strength Exercise 73.20 (3.06) 74.51 (3.14) 1.31 

 Control 75.70 (3.07) 76.59 (3.12) .89 
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Note. *estimated marginal mean evaluated with co-variate carehours = 14.95. Abbreviations: SF-36 PCS, short form 36 v2 physical component 
score. SF-36 MCS, short form 36 v2 mental component score. CES-D, Centers for Epidemiological Studies Depression. STAI-S, state trait anxiety 
index – state. STAI-T, state trait anxiety index – trait. MSPSS, multidimensional scale of perceived social support. PSQI, Pittsburgh sleep quality 
index.  GLTEQ, Godin Leisure Time Exercise questionnaire. 6MWT, six-minute walk test.
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Table 5.6 
Unadjusted means between exercise and control group for baseline and 12 weeks,  
and effect sizes for outcome variables. 

  

Exercise Group 
n=38 

Control Group 
n=39  

  Mean (SD) Mean (SD) Cohen da 
Outcome Time     
Quality of Life     

SF-36 PCS Baseline 53.44 (7.99) 51.75 (7.57)  
 12 weeks 54.70 (7.79) 50.17 (7.96) 0.36 

SF-36 MCS Baseline 38.54 (10.86) 40.71 (11.94)  
 12 weeks 48.81 (11.98) 42.56 (11.3) 0.74 

Psychological 
Health     

CES-D Baseline 17.03 (11.31) 19.03 (11.48)  
 12 weeks 10.42 (10.86) 16.89 (11.2) -0.41 

PSQI Baseline 8.46 (3.88) 8.41 (4.16)  
 12 weeks 6.37 (4.08) 7.80 (4.43) -0.35 

STAI-S Baseline 38.71 (13.03) 41.68 (13.55)  
 12 weeks 32.67 (12.65) 38.11 (13.17) -0.19 

STAI-T Baseline 41.66 (13.80) 42.44 (12.38)  
 12 weeks 34.16 (14.02) 39.57 (11.36) -0.34 

MSPSS Baseline 5.06 (1.56) 5.03 (1.42)  
 12 weeks 5.46 (1.73) 5.09 (1.55) 0.22 

Physical Activity     
GLTEQ Baseline 23.26 (18.96) 23.90 (25.21)  

 12 weeks 38.5 (21.1) 22.37 (18.37) 0.8 
Physical Fitness     

6MWT Baseline 651.64 (74.36) 627.84 (101.70)  
 12 weeks 679.7 (69.73) 638.18 (99.85) 0.21 

Sit to Stand Baseline 15.97 (4.52) 16.72 (5.96)  
 12 weeks 17.87 (4.62) 17.97 (6.91) 0.11 

Grip Strength Baseline 73.21 (20.73) 75.69 (17.3)  
  12 weeks 71.41 (19.4) 76.28 (18.64) 0.13 

Note. aCohen d formula used = difference between two mean changes between groups (T2-T1) divided by 
pooled SDs. Abbreviations: SD=standard deviation. SF-36 PCS, short form 36 v2 physical component 
score. SF-36 MCS, short form 36 v2 mental component score. CES-D, Centers for Epidemiological 
Studies Depression. STAI-S, state trait anxiety index – state. STAI-T, state trait anxiety index – trait. 
MSPSS, multidimensional scale of perceived social support. PSQI, Pittsburgh sleep quality index.  
GLTEQ, Godin Leisure Time Exercise questionnaire. 6MWT, six-minute walk test. 
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Figure 5.2 Estimated Marginal Mean SF-36 MCS score across 12 weeks for exercise 
and control group. Error bars show 95% confidence interval. 
 

 

 

Figure 5.3 Estimated Marginal Mean Godin Leisure Time Exercise Questionnaire  
(GLTEQ) score across 12 weeks for exercise and control group. Error bars show  
95% confidence interval.  
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Figure 5.4 Estimated Marginal Mean Six Minute Walk Test (6MWT) distance across  
12 weeks for exercise and control group. Error bars show 95% confidence interval. 
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Figure 5.5 Weekly minutes of physical activity from physical activity logs for participants 
in immediate intervention group for RECHARGE trial. n=38. Error bars represent 
standard deviation.
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Chapter 6: Creating an upward spiral: A qualitative study of caregivers’ experience of 

participating in a structured physical activity program. 

 

Abstract 

Family caregivers’ physical and psychological well-being may be negatively impacted while in 

the caregiver role. Interventions to support caregiver health have largely focused on 

psychological support, with only a few studies to date evaluating the role of exercise. Of the 

exercise studies conducted, there has been one qualitative study examining caregivers’ 

perspectives on the value and impact of this type of intervention. This qualitative study was part 

of a larger mixed methods investigation including a randomized controlled trial investigating the 

effects of a 24-week exercise program for cancer caregivers conducted in western Canada. We 

aimed to explore cancer family caregivers’ experience of participating in a structured exercise 

program. We conducted face-to-face interviews with 20 of the participants from the exercise 

intervention and analyzed transcribed data using Thorne’s interpretive description as a guiding 

framework. Two main patterns characterized the experiences of the caregivers. The metaphor of 

a downward spiral represented the experience of being in the caregiver role, while the metaphor 

of an upward spiral represented the experience of participating in the exercise program. Our 

findings highlight that caregivers valued the exercise program, experienced positivity through 

exercise and the group based format, and noticed improvements to their physical and 

psychological well-being.    

 

 

Keywords: family caregivers, exercise intervention, interpretive description, qualitative, cancer. 
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Creating an upward spiral: A qualitative study of caregivers’ experience of participating in 

a structured physical activity program. 

Background 

It is well recognized that the 900,000 Canadians (Sinha, 2012) and 2.4 million US 

(AAPR/NAC, 2015) family members who provide care to their loved ones diagnosed with 

cancer (hereafter referred to as caregivers) experience changes to their own physical, 

psychological, and social well-being as a direct result of being in the caregiver role (Given, 

Given, & Sherwood, 2012; Northouse, Williams, Given, & McCorkle, 2012; Stenburg, Ruland & 

Miakowski, 2010). Research has demonstrated that physical and psychological health may be 

negatively impacted. This includes increased rates of anxiety and depression (Fridriksdottir et al., 

2011; Rivera, 2009), greater risk of heart disease and stroke (Ji et al., 2012), and poorer overall 

quality of life (Kim, 2016) found in caregivers compared to non-caregivers. Caregivers have 

described the challenges of caregiving to be overwhelming and unpredictable (Stenberg et al., 

2012) with numerous aspects of their lives being altered (Houldin, 2007; Stenberg, Ruland, 

Olsson, & Ekstedt, 2012). The demands of caregiving often lead to an ongoing balancing act 

between caring for and attending to the needs of the self, while attending to the needs of the 

patient (Carlander, Ternestdedt, Sahlberg-Blom, Hellstrom, & Sandberg, 2011; Harrow et al., 

2008; Stenberg et al., 2012). Caregiving demands may also lead to a lack of time to participate in 

health promoting practices such as physical activity, eating well, and getting enough sleep 

(Beesley et al., 2011; Mancini et al., 2010; Marquez et al., 2012; Mochari-Greenberger et al., 

2012; Rha et al., 2015).  

Over the last decade, there has been increased research focused on interventions that 

mitigate the negative effects of caregiving (Northouse, 2012). As models of cancer care delivery 
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have become largely dependent on caregivers as partners in care, researchers and clinicians 

recognize the importance of finding ways to sustain caregiver health and well-being. Thus, 

supporting caregivers is now recognized as an important health system and social policy matter 

(Kent et al., 2016).  

To date, interventions to support caregivers have focused on psychological support, 

education (e.g. education about caregiving tasks, self-care), or respite, with few interventions 

specifically designed to promote health through adoption of healthy behaviors (Northouse, 

2012). Although evidence from the literature provides strong rationale for the potential positive 

impact of physical activity on caregiver physical and psychological health (Loi et al., 2014; 

Orgeta et al., 2014), these types of interventions have not been extensively tested. Three physical 

activity interventions in cancer caregivers have been published to date (Badger et al, 2007, 

Martin & Yeats, 2014; Milbury, 2105). In these studies, improved quality of life, decreased 

levels of depression and anxiety, and increased sleep quality were reported in caregivers who 

participated in physical activity interventions. Collectively these studies represent emerging 

evidence about the beneficial effects of physical activity on caregiver physical health and 

psychological wellbeing. Other caregiver populations have been investigated, most notably 

Alzheimer’s/dementia caregivers, with similar benefits demonstrated on caregiver health and 

wellbeing (Castro et al, 2002; Connell & Janevic, 2009; Danuculov et al., 2013; Farran et al., 

2008; Hill et al., 2007; Hirano et al., 2011; King et al., 2002; King & Brassington, 1997; Waelde 

et al., 2004; Van Puymbroeck et al., 2007). Together, this body of knowledge highlights the 

potential for physical activity to be an important component of support required by caregivers.   

Despite the positive effects on physical and psychological outcomes, caregiver 

perspectives on the value and impact of exercise interventions have rarely been evaluated. Anton 
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et al. (2013) conducted a qualitative study with caregivers who participated in a physical activity 

and nutrition program with their care recipient (the cancer patient). Caregivers reported that the 

program was important in providing a sense of support in their caregiver role, they valued being 

active with their care recipient, and felt they benefitted both physically and psychologically. 

Though helpful, this research does not necessarily address caregivers’ experience of participating 

in a physical activity intervention independent from their care recipient. As physical activity 

interventions are a relatively novel way of supporting cancer caregivers, qualitative inquiry can 

provide an expanded understanding of the perceived benefit of this type of intervention. Thus, 

the aim of this study was to explore the experience of being a family caregiver and participating 

in a structured physical activity program. 

Method 

The findings presented here are from a larger mixed methods study including a 

randomized controlled trial testing the effects of a 12-week exercise intervention on physical and 

psychological health in caregivers to cancer patients. The study protocol was previously 

published (Cuthbert et al., 2016). An interpretive description design, as outlined by Thorne 

(2008), guided the qualitative portion of this inquiry. Interpretive description is a well-

established method that was originally designed to address research questions specific to the 

practice of nursing (Thorne, 2008). This method was founded on the philosophy of naturalistic 

interpretive orientation as originally described by Lincoln and Guba (1985). The distinguishing 

feature of this method is the generation of an understanding of the commonalities inherent to a 

particular phenomenon, and informing clinical practice through this understanding. The 

applicability of knowledge for clinical practice occurs if findings resonate with the health care 

provider and can be transferred within similar contexts (Thorne, 2008).  Thus, more specifically, 
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we explored the perspective of cancer caregivers participating in an exercise program to uncover 

the meaning of that experience (Crotty, 2011; Hiley, Boham, & Shusterman, 1991; Schwandt, 

1994), and to better inform health care providers who encounter cancer caregivers in clinical 

practice. We aligned the reporting of the findings with the consolidated criteria for reporting 

qualitative research (COREQ) (Tong, Sainsbury & Craig, 2007).  

Participants 

 This study was conducted in western Canada. Participants were caregivers to cancer 

patients who had previously participated in the aforementioned 12-week exercise randomized 

controlled trial (which had a wait list control). Briefly, the exercise intervention included a 

personalized exercise prescription with resistance and aerobic training and was based on 

individual fitness testing conducted at the baseline assessment. Participants attended twice 

weekly exercise classes with a group of caregivers at a dedicated gym space in a University 

setting. They were also encouraged to independently do aerobic exercises of their choice for a 

total of 150 minutes per week (Cuthbert et al., 2016). Immediately following the 12-week 

intervention, caregivers were enrolled in a 12-week maintenance exercise program which 

included once weekly exercise classes and independent aerobic sessions. The goal was to either 

maintain or continuing to improve their weekly exercise levels. To be eligible for the qualitative 

study described here, participants had to have completed the exercise intervention.  

Ethical Issues  

 The local ethics review board approved this study (HREBA.CC‐16‐0801). Steps to 

protect participant identity in this report included the use of pseudonyms and choosing 

participant quotes that did not have any unique identifying information (e.g. care recipient’s 
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name, caregiver’s neighborhood or place of work, associations with other study participants or 

community agencies).   

Recruitment 

Purposive sampling was used. Caregivers were provided with information about the 

qualitative study by either the research coordinator or exercise class instructor at the completion 

of the exercise intervention. If they gave permission to be contacted, the first author sent an 

initial email or telephone call and provided a brief description of the purpose and procedures for 

the study. The total number of participants was not set a priori. Rather, participants were 

recruited until ongoing data analysis revealed that data saturation was achieved. Data saturation 

was defined as the point in which a meaningful clinical description of a phenomenon was 

generated (Thorne, 2008). Twenty-nine caregivers were approached to participate in the study.  

Six participants did not respond, and 3 participants did not want to be interviewed. A total of 20 

caregivers were included in the study. Table 6.1 provides a description of the sample.  

 

 

 

 

 

 

 

 

 

 



184 

 

Table 6.1 
Description of Sample of caregivers, n=20 
Age (range) 39-78 
Gender 
Women (n) 
Men (n) 

 
9 
11 

Employment status 
Working full-time (n) 
Working part-time (n) 
Retired (n) 
Not working (n) 

 
9 
4 
6 
1 

Education 
Completed high school (n) 
Post-secondary or above (n) 

 
1 
19 

Months in caregiver role (range) 3-72 
Care recipient’s cancer illness 
Breast (n) 
Prostate (n) 
Brain (n) 
Hematological malignancy (n) 
Testicular (n) 
Colorectal (n) 
Pancreatic (n) 
Melanoma (n) 

 
6 
5 
3 
2 
1 
1 
1 
1 

Relationship to care recipient 
Spouse (n) 
Other (n) 

 
16 
4 

 

Data Collection and Procedures 

Data collection using semi-structured face-to-face interviews occurred over the course of 

10 months. All interviews were conducted by the first author, who is a nurse practitioner 

working in cancer care and has formal education in qualitative methods, interpretive inquiry, and 

family systems nursing. The interviewer had previously met some of the caregivers when they 

attended the exercise classes during the intervention. All of the caregivers interviewed were 

aware that this study and the exercise intervention were a part of the interviewer’s PhD thesis 

research. Most interviews were conducted in a private meeting room at the same University 
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(n=18) where the participants came to exercise. Two participants preferred that the researcher 

meet them in their home. There were no non-participants present during the interviews. Informed 

consent was obtained by the interviewer at the beginning of the interview.  

The semi-structured interview guide was developed prior to commencement of the 

interviews. A list of open-ended questions (Table 6.2) was developed based on the co-authors’ 

extensive experience with qualitative interviewing, clinical practice with cancer patients and 

caregivers, and exercise interventions. We also reviewed the general exercise and behavioral 

intervention literature prior to developing the list of questions. This broad based set of questions 

was not used rigidly, but was a guide during the interview to allow flexibility in exploring the 

full range of participant experiences. Throughout the interview, reflection on participant 

responses provided opportunity to follow the conversation and ask further questions to explore 

their experience in depth. Each participant was interviewed once. As data collection and analysis 

was concurrent, beginning conceptualizations of the data were explored and confirmed during 

subsequent interviews. The interviews lasted between 45-90 minutes and were audio recorded 

and subsequently transcribed verbatim into written text. A field notebook in the form of a 

reflective journal was used to capture initial impressions of the interview, environmental and 

contextual details, and ongoing conceptualizations of the data. 

 

 

 

 

 

 



186 

 

Table 6.2 
Semi-structured interview questions 
1. What are your overall impressions of the exercise program in which you participated? 
2. Was there something specific that made you decide to participate? 
3.  What did you see were the benefits of participating in the exercise program? 
4. Was there anything specific about the program that helped you to feel better physically or 
emotionally? 
5. How did these benefits affect you in your caregiver duties/role? 
6. What has it been like trying to take care of yourself (i.e. pay attention to your own health) 
while you have been a caregiver to your family member with cancer? 
7. Was there anything specific about the program that made you feel worse? In what ways? 
8. How beneficial do you think it would be to your overall health and well-being if you were 
to continue to exercise after the program has finished? 
9. Would participating with your care recipient (the patient) have been more beneficial or less 
beneficial? In what ways? 
10. Is there anything specific about the exercise program that you would change in order to 
better support caregivers? 
11. What barriers, if any, did you experience when trying to participate in the program? 
12. What was your experience of the fitness professionals who lead the program?  
13. What was your experience of the other participants?  

 

Data Analysis 

 Thorne's (2008) approach was used as a guide for the analysis of the transcribed 

interview data. QRS NVivo 10 software was used to manage data. Data analysis began after the 

first interview and included an iterative process of reading text, coding into initial broad themes, 

interpretive memo writing, and subsequent data collection. The first author initially read the 

transcripts alongside the audiotapes and field notes to check for accuracy and to listen for 

nuances within the interview. Transcribed interviews were added into NVivo and coding of 

initial themes was carried out. Interpretive memo writing occurred alongside NVivo coding. 

Interpretive memo writing is a reflexive writing technique that allows the researcher to explore 

initial impressions and thoughtfully engage with the data to move beyond superficial meanings 

and linkages (Moules, 2002; Thorne 2008). Re-reading of the text and interpretive memos helped 

to further refine codes and test beginning conceptualizations of the data on subsequent 
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interviews. An iterative process of reading text, coding, memo writing, refining codes, and 

analyzing data linkages occurred throughout the interpretive phase. As this iterative process 

continued, conceptualizations of the meaning as a whole, in relation to the parts, were formed. 

This goal for this interpretive level of analysis was to arrive at a new understanding (Thorne, 

2008) of caregivers’ experience of participating in an exercise program.  

Credibility 

In qualitative research, the inquirer and objective of inquiry may be assumed to interact 

to influence one another. According to Thorne (2008) a reflective stance should be emphasized 

to allow for critical reflection on the influence of the researcher’s role and ideas in data 

collection, data analysis, and interpretation. The authors considered their research and clinical 

experience in working with cancer patients and their families throughout the research process. 

We strived to identify, discuss, and challenge a priori assumptions about the possible findings 

throughout the data analysis phase. Ongoing reflexive journaling by the interviewer also 

provided the opportunity to explore and question the findings in the context of prior assumptions 

about the caregiving experience and the potential benefits of exercise. Reflexivity as well as the 

description of our analytic process in forming the metaphors for this study demonstrates 

interpretive authority (Thorne, 2008).  

 Representative credibility (Thorne, 2008) was established throughout the data collection, 

data coding process, and data analysis process, via regular meetings between the first (CC) and 

sixth, author (DT), who has extensive experience in qualitative research. Thorne defines 

representative credibility as a fit between the theoretical claims of the qualitative inquiry and the 

manner in which the data was obtained and analyzed. Transcribed interviews were reviewed 

separately and then discussed to review interviewing technique, initial themes, and to discuss the 
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analytic and interpretive findings. Our prolonged engagement with the phenomenon under study 

including our clinical and research activities also helped to establish representative credibility. 

Audio recordings, NVivo data files and coding, and reflective journal notes were kept to 

establish an audit trail, which according to Thorne (2008), demonstrates analytic logic. 

Results 

The aim of our inquiry was to understand the experience of participating in an exercise 

program in the context of being a family caregiver. Almost all of the caregivers in our study 

described their experience of being in the exercise program within the context of being a 

caregiver to a cancer patient. As the experience of caregiving was consistently described 

alongside the experience of being in the exercise program, we came to understand that 

fundamental to how they viewed their experience was from their perspective of being a 

caregiver. Thus, two main patterns were consistently described by the caregivers in this study. 

Caring for and supporting their loved one with cancer led to many life changes, physical and 

psychological health changes, difficulty coping, and feeling as though they were losing control. 

Caregivers used phrases such as “backward slide”, “downward spiral”, “vicious circle”, “going 

down” and “gradual decline” to refer to this pattern of changes that occurred after taking on the 

caregiver role. The other main pattern was focused on the changes that caregivers experienced 

once they started attending the exercise program. They noticed a gradual shift in their physical 

and psychological health, as well as their perceived ability to cope and take control. Caregivers 

used such phrases as “gaining momentum”, “becoming more open”, “positive ripple effects”, 

and described how different aspects of the program seemed to work synergistically to build on 

each other and result in noticeable positive changes in their lives. The notion of a synergistic 

interaction of elements in reference to either a positive or negative pattern can be related 
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metaphorically to a spiral. The metaphors of a downward spiral in reference to caregiving, and 

an upward spiral in reference to the exercise program, formed the two main thematic categories 

of our findings.  

The Context of Caregiving: A Downward Spiral 

 Caregivers described many reinforcing factors that perpetuated the downward spiral in 

which they found themselves. The main contributors to the downward spiral included lack of 

acknowledgement by others and themselves of their role as a caregiver, becoming overwhelmed, 

enduring changes to their life habits, and declines in their physical and psychological health. 

Lack of acknowledgement. Caregivers are not usually the focus of attention when  

there is illness in the family. The person who is ill is the focus of care during health care 

interactions, is the one who participates in the many clinical studies focused on cancer, and is the 

one who is offered support.  

“When you have someone sick in the family usually no, the focus is always on the sick 

person rather than on the caregiver” 

This lack of acknowledgement of the caregiver occurred during interactions with the health care 

system, in the caregiver’s own family, and in their larger social circles. Caregivers themselves 

often struggled with acknowledgement and understanding of their caregiver role, especially if 

their caregiving duties changed.  

 “Well I think, it’s almost like the definition of the term caregiver, because I know what 

that means in the acute phase where, you know I’m on 24/7 and if something happens I 

deal with it and I’m in the clinic, I’m you know doing the research I’m making the 

appointments, I’m going to the appointments, I’m asking the questions. That was a huge 
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part of my life for a long time and then all of a sudden you’re not doing that, so are you 

really a caregiver?” 

This struggle led caregivers to question whether they should seek out or were entitled to support. 

As an example, some caregivers initially felt guilty about enrolling in the exercise study.  

“I felt very guilty. I thought I wouldn’t go to the program because I was thinking well I’m 

not a caregiver. Like I felt I was there under false pretences you know. Like I shouldn’t 

really be there because there’s so many more people who are doing you know day to day 

nursing and very hard stuff, and I’m thinking well my stuff isn’t hard” 

Recognizing the need for self-care and taking up the supports available to them seemed to be 

difficult and conflicted for some caregivers. For many caregivers, the guilt and ambiguity around 

who a caregiver is, and what support a caregiver needs, contributed to the downward spiral.  

Caregiving role was overwhelming.  Multiple demands are often placed on caregivers 

all at once: taking over new household responsibilities; trying to maintain previous 

responsibilities such as work; and taking on the physical and emotional tasks directly related to 

caregiving. Providing care and support to the cancer patient in the midst of juggling the many 

other responsibilities in their lives was overwhelming for some caregivers.  

“So it was really hard time for because myself it was more of okay, I’m just trying to 

survive each day getting everybody, you know getting kids ready, getting her to her 

appointment, try not to get fired at work, you know, so it was a constant juggling act 

which I wasn’t prepared for”. 

When initially confronted with illness, caregivers focus on planning and prioritization of 

needs for the family unit in the context of their own needs. This prioritization was based on the 

practicality of what needed to be done immediately and what could wait. Caregivers described 
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how this process of logically thinking through the problems with which they are faced was 

important while in the beginning phases of caregiving. However, over time this logical way of 

planning and problem solving may unknowingly lead to being caught in patterns of behavior that 

did not meet their own needs.  

“For my wife and I, it was really key at the beginning, but even within that, I would say I 

was probably over 2 years, where I thought everybody-everything was fine. Because 

people would say ‘How are you doing? and I would say ‘Fine, I’m doing fine’ But I 

wasn’t. Things were just, you know, like the priorities are going. They became less and 

less and less, and my focus was, you know just trying to figure out what to do, and, yeah I 

wasn’t fine, I was totally lost.” 

In addition, there was often a realization that beyond the beginning phases, many aspects of their 

caregiver role would be ongoing, and many aspects of their lives would be changed forever. 

“From the point of view that this has changed my life forever and I’m never going to get 

my old life back the way it was… there’s always I think there’s always a need to, there’s 

always something that comes up” 

 Initially being overwhelmed meant that caregivers needed to prioritize many needs above 

their own. In the later phases, whether their care recipient’s illness became a chronic disease or 

involved ongoing surveillance, the nature of caregiving changed. Being overwhelmed in the later 

phases of illness meant that caregivers had to cope with their new normal and the realization that 

the need to be a caregiver persisted. The continued need to be a caregiver and being 

overwhelmed throughout the illness trajectory kept caregivers in the downward spiral.  

Lifestyle changes. Because they were overwhelmed and continually had to navigate the 

complexities of their changed lives, caregivers found themselves letting go of their healthy 
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habits, including physical activity. Letting go of healthy habits was described by some caregivers 

as a natural consequence of having to deal with crisis. Healthy behavior requires effort and 

energy and taking on more responsibility. Caregivers often did not have the emotional and 

physical reserves required to initiate or maintain healthy behaviors. Even if caregivers had been 

previous exercisers, changes to their life circumstances slowly eroded the importance of exercise 

in their lives.  

“So it was tough, even though I know I should do it I just felt I would exercise after the 

kids go to bed, and you know after I’ve been able to get everything done, and by the time 

you’re settled my day ends around midnight and I’m like, exercise, no, I’m too tired.”  

This shift from having a regular exercise routine to one of forfeiting an exercise routine 

occurred over many months and was described as a very gradual and insidious change.  

“Everything in your daily life that it’s just way too easy to put your needs aside. I don’t 

think you even really notice you’re doing it, like I, I didn’t really notice I was gaining a 

lot of weight and getting pretty out of shape. Because you’re just, you’re so caught up in 

everything that you don’t see that happening”. 

Paradoxically, caregivers realized many of the changes to their lifestyle were unhealthy and that 

their previous fitness levels changed, yet they felt unable to change or get out of the downward 

spiral that they were in.  

 Physical and psychological health declines. In the struggle to take care of themselves 

and participate in healthy behaviors, caregivers also found their physical and psychological 

health declined. Caregivers reported feeling depressed, had difficulty sleeping, feeling stressed, 

had ongoing fatigue, and experiencing exacerbations of pre-existing health conditions.  
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One caregiver described how she became dependent on her spouse to help her with daily tasks 

such as putting on her boots. She could feel her physical strength declining and she sensed that 

she was depressed, yet she did not have the energy or motivation to change.  

“Before I started the program I felt I was going downhill physically, and mentally, 

because you know when you’re not feeling good inside, …and I was feeling tired, want to 

sleep in most of the days. I don’t know who I was turning into” 

Caregivers were aware, yet unaware, of changes to their physical health, their 

psychological health, and their daily functioning. It often took a critical event or new perspective 

on their situation to provide caregivers with a different understanding of the downward spiral 

they were in.  

“Lots of time I compare it to you know when you fill a glass of water and drop by drop by 

drop and there’s the surface tension and everything and one more drop and it just spills 

over the top.” 

Creating an Upward Spiral Through Exercise 

Caregivers reported that starting the exercise program allowed them to see and accept 

that they were in a downward spiral.  

“It just makes you more aware of like when there’s a gradual decline you don’t notice it. 

And then when you have an incline you don’t want to go back to that, because you know 

what that felt like and you know that this feels better. You don’t want to go back there.” 

Participating in the program initiated a change in the momentum of the downward spiral. Once 

the momentum was stopped, the many positive factors from continuously attending the program 

helped to create an upward spiral. Learning to focus on themselves, being in a positive 
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environment and interacting with other caregivers, feeling more strength, energy and vitality, and 

gradual changes to their ability to take control, all led to the formation of an upward spiral.  

 Learning to focus on me. Giving caregivers permission and creating an environment 

where they were able to realize the importance of focusing on their own needs was fundamental 

to creating an upward spiral. Permission to take time for themselves often came from the care 

recipient encouraging them to participate, or from caregivers viewing their participation in the 

study as contributing to a larger cause.   

“So I was able to justify the time in my own mind, it wasn’t for me, it was for you, it was 

for the university, it was for the program itself, it was for someone else or something else 

and that way there was no guilt attached.” 

Once in the program, caregivers experienced many factors that consistently reinforced 

that the focus was on them as an individual, and not on the care recipient. Caregivers were 

provided with their own individual exercise program. Class instructors did not discuss care 

recipients during the class. Other caregivers modelled taking time for themselves either by 

participating in the class or by providing examples through casual conversation of what they did 

for themselves.  

“I guess the fact that while I was at the class on a time over time basis nobody cared 

about the patient. They didn’t say, oh well what does your spouse or your friend or 

whoever you’re a caregiver to, what is their illness and what is their regimen? I had my 

own little program and it had my name on it, didn’t have my wife’s name on it or 

anybody else’s, and these exercises were developed for me, not for anybody else. They 

were mine, and I could own them, and all I had to do was perform them you know. And 

they made it (pause), I was a person” 



195 

 

The focus on me allowed caregivers to start to accept that it was okay to take time for 

themselves. Learning to focus on me was taken up and lived by caregivers in a number of 

synergistic ways. Regularly attending the exercise class provided caregivers with a few hours 

every week when they did not have to be in one of their many roles. This time away provided a 

sense of relief as caregivers did not have to be responsible for others, they did not have to plan, 

schedule, worry, or support anyone. This contrast to their current lives provided an opportunity 

for caregivers to understand how important it was to take this time away. Caregivers realized that 

taking time for themselves was a positive means by which to cope.  

“When you’re exercising, you zone out everything else, I think it gives you that period of 

time where you’re not responsible for making sure that the kids are feeling ok, and that 

he’s feeling okay. And you’re just doing something for you.” 

Taking time for themselves also provided a time to de-stress and reenergize and to “fill 

up their cups” again. Caregivers were able to find the energy they needed to keep going and the 

motivation to want to continue to feel good (versus bad, or overwhelmed, or guilty, or worried). 

Taking time to focus on me also allowed caregivers to take back some of their lost selves and 

their lost lives. As one caregiver remarked “I got Barbara back” 

Experiencing fun, positivity, and camaraderie. Caregivers were surprised how much 

fun they had in the exercise classes, the antithesis of much of the caregiver experience in 

juggling responsibilities, seeing their loved one suffer, experiencing ongoing loss, worry and 

lack of time for self-care, and losing one’s health and healthy behaviors.  

“I think when you got in there and there was that spark of fun or enjoyment or whatever 

you want to call it, we all took turns blowing on that flame to keep it alive, because yeah 
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it was there’s enough darkness out there you know you don’t need to go to another place 

for more darkness.” 

Being able to laugh with other participants, laugh at themselves, and be in an upbeat 

environment, contributed to the overall fun factor of the class. Experiencing fun during the 

exercise class was also important for all of the caregivers as it allowed them to see that exercise 

itself could be fun.  

“The exercise class was fun, I thought it was that we had fun, and I think I got a different 

perspective on exercise and the importance of it”. 

 In addition to experiencing fun in the context of exercising, caregivers also experienced 

positivity in a number of ways. The exercise professionals teaching the classes interacted with 

the caregivers with ongoing positive comments and positive attitudes, and were supportive of the 

caregivers’ gains in fitness. Having genuine instructors who cared about helping the participants 

achieve their fitness goals was a fundamental component of the positivity the caregivers 

experienced. Positivity also came from the fitness gains the caregivers began to notice in 

themselves and in their classmates. The positive environment and experience of the class was for 

many a much needed contrast to the many negative experiences that come with being a caregiver 

to a cancer patient. Continuously experiencing positivity in multiple ways may have also been a 

contributor to caregiver empowerment.  

 “But if you get into this other environment that’s supportive and makes you laugh and 

 you just, some of the jokes that people crack about cancer and stuff, it takes the power 

 away from it.” 

 Caregivers also described how beneficial the camaraderie was that developed within the 

group over time. The caregiving experience can be isolating and caregivers often feel that no one 
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can understand the situation they are in. Participating in a group exercise class was an important 

mechanism that helped caregivers find news ways of understanding their caregiving experience, 

find social support, and in feeling less isolation. Seeing other caregivers cope using exercise and 

hearing how others were managing stressful experiences also provided a more positive lens to 

view their own situation.  

“Just being among the other people, when you are dealing with some problems you feel 

like you are the only one in the world going through a tough time and I ran into this man 

in one of the classes that said that I think his wife was fighting some kind of cancer, one 

of the parents and then one of his brothers and I’m like really! Ok I think my life is not 

that complicated if you can attend classes then I should do this, try as well”. 

The camaraderie was particularly meaningful to caregivers as it gave them a sense of 

acceptance and feeling others would understand how they felt if they needed to talk. Even though 

caregivers felt the group environment was supportive and that they had a commonality with 

others in the group, they did not typically discuss their caregiving situation. Many caregivers said 

that they knew they could discuss their feelings and worries if they needed to, but they often did 

not want to do so. Knowing there was support available was all caregivers needed to feel 

supported.  

“It’s just it’s brought more peace into my life, I think would probably be how I would 

describe the group. It was nice to have the community as caregivers to know that there 

are other caregivers out there. And we didn’t really talk about our story but you know 

when somebody said ‘oh, I’ve got an appointment to go to’ it’s like ok, I think the whole 

group knew what that felt like.” 
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Gaining physical and psychological strength. Participating in regular exercise was a 

fundamental component of creating an upward spiral. Focusing on physical movement and 

control of their bodies during the exercise class was a way for caregivers to let go of their other 

worries and responsibilities.    

“The physical activity was key…because I was focused on doing something physical my 

mind couldn’t wander off what I was doing, and that’s what gave me the hour relief”  

Over time, gains in physical strength were also achieved. These gains in strength were important 

to caregivers because they increased their self-confidence and provided them with a sense of 

accomplishment. Changes to their physical fitness and improved strength were not only noticed 

by caregivers, but also by fellow participants, and the instructors. The ongoing positive feedback 

about how they were progressing helped to continue to motivate caregivers and reinforce the 

importance of exercise in sustaining the upward spiral.  

 The focus on physical fitness provided caregivers with a means to improving their overall 

health. Many caregivers reported changes in their physical health after only a few weeks of the 

program. Some of the changes were very dramatic. One caregiver who previously had a serious 

heart attack and was left with chronic angina, found his angina became very manageable and he 

was able to exercise without any chest pain. 

“I don’t have nearly as much pain as I have now or had before so, so definitely there are 

positive effects”  

Most caregivers noted the physical health improvements gained from regular exercise. These 

changes ranged from improvements of previous musculoskeletal injuries, better balance, 

decreased weight, improved endurance, decreases in the number of medications they were 

taking, and less fatigue. Caregivers were very conscious of the positive changes in their physical 
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health and once aware of the impact, they did not want to go back to the state of poor health that 

they were in.  

In addition to physical health improvements caregivers also noticed changes to their 

psychological health including feeling less depressed, less anxiety, experiencing more happiness 

in their lives and better coping ability. Importantly, caregivers were able to understand the 

connection between physical and psychological health.  

“There’s a connection right when you feel like you can do something physically, it gives 

you or empowers you, gives you confidence that maybe you can handle things mentally. 

Like those two things for me work together and so I started to see that there was some 

exercises that I could do that I didn’t think I’d ever be able to do with my knees and my 

neck problems and all that and, and that just transferred over into feeling that there are, I 

am going to be able to handle things.” 

Feeling physically stronger, mentally stronger and healthier contributed to an overall sense of 

“feeling good” that was realized by many of the participants.  

Shifting thinking and taking control. Gaining control of their physical and 

psychological health and seeing noticeable improvements, provided confidence and affirmation 

that they could be in control of other aspects of their lives including their reaction to stressful 

events, their ability to set limits, and their ability to make time for their own needs. 

“So there was that connection physically happening, but at the same time I know that 

things started to lift for me, this fog or downward spiral sort of changes direction. You 

start to realize that you can have control, you can somehow regain control over your life 

again because you’re able to gain control over your body. I was aware that because I 
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became confident doing physical things, I also felt I was going to be able to have a better 

handle on other things. That was important for me…like those big ah-ha moments.” 

Many caregivers reported that once they were in a more positive mental and physical 

state, and feeling more in control, they started to shift their thinking about the importance of 

incorporating exercise and healthy behaviors into their lives. Exercise was viewed less as 

something that needed to be done, but rather an opportunity to feel better physically, 

psychologically and cope better in their circumstances. Through ongoing participation in the 

exercise classes, caregivers came to view exercise as something they really enjoyed, a time to 

have fun, and a mechanism to feel calmer and think through some of the daily struggles. The 

learned how to incorporate exercise into their lives, and recognized the small and big rewards of 

exercise. Exercise was also viewed as a way to model healthy behavior, positive coping, and 

building inner strength for the whole family.  

“What I liked the most about it is it made me think about exercise differently, it didn’t 

make me think about exercise in terms of okay you have to go to the gym and you have to 

spend the at the gym and this is how you exercise. What we’ve done is incorporated it 

more into our lives now”  

The connection of the subthemes in relation to the two main themes, the downward and 

upward spiral, is represented in Figure 6.1. This representation is put forth not as a theoretical 

proposition of the study results, rather a visual representation of the findings.   
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Figure 6.1: Subthemes of the downward spiral and upward spiral metaphor representing 
the experience of participating in an exercise program as a family caregiver. 

 

Discussion 

 The aim of our study was to gain a deeper understanding of the experience of 

participating in a structured exercise program while being a caregiver to a cancer patient. 

Throughout the interviews, most of the caregivers referred to their caregiving experience prior to 

starting the exercise program as overwhelming, wherein they struggled to cope and find time for 

their own self-care. The combined effects of these changes to their lives perpetuated what we 

have metaphorically referred to as a downward spiral. It was apparent that the caregiving 

experience prior to starting the exercise program provided the context from which caregivers 

viewed their experience of being in the exercise program. When reflecting on the benefits of the 

exercise program through the lens of being a caregiver, the synergistic and multiple positive 
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components of the exercise program were realized. Most caregivers stated that the combination 

of taking time for themselves, the experiencing the positive environment, noticing gains in 

physical and psychological health, and feeling more in control, collectively contributed to the 

shift to an upward spiral.  

Being in the caregiver role meant ongoing encounters with negativity for many of the 

study participants. This negativity came from learning their loved one was diagnosed with 

cancer, witnessing physical and psychological suffering, feeling helpless, and experiencing 

ongoing loss. Fredrickson (2009) asserted that past a certain point, too much negativity can pull a 

person into a downward spiral, whereby it becomes increasingly difficult to change behaviors 

and thought patterns. Conversely, increasing the quantity of positive experiences can help to 

undo the effects of negative experiences (Fredrickson, 2009). In our study, many caregivers were 

aware of the undoing effect of positivity and provided descriptions such as feeling as though a 

“fog had lifted”, “feeling a spark” in their lives, and “having the color come back” into their 

lives. The focus on positivity as an undoing effect of the negative experiences of caregiving has 

been reported by other researchers including Trute et al’s (2010) study of mothers caring for 

children with disabilities, and Folkman’s (1997) study of HIV/AIDS caregivers.  

The repeated doses of positivity that caregivers experienced throughout the program were 

essential not only in counterbalancing the negative aspects of the caregiver experience, but also 

in broadening caregiver views about exercise and expanding their thinking about the role of 

healthy behaviors and self-care while in the caregiver role. Caregivers experienced positive 

emotions such as gratitude, pride, joy, amusement, and inspiration in multiple different ways. 

Positive experiences fuelled caregivers’ desire to seek ways to continue to feel good, feel strong, 

and to be healthy. A synergy between positive experiences during exercise, positive experiences 
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in other aspects of their lives, and positive views about the benefits of exercise developed and 

created an upward spiral of improved psychological and physical well-being. Although positivity 

in exercise interventions has not been reported in the literature, the intentional use of positivity to 

improve psychological well-being has been investigated using various meditation based 

interventions (Fredrickson, 2008; Fredrickson, 2002; Garland, 2015). In these studies, 

participants were found to have increased positive affect and increased personal resources, which 

over time increased overall life satisfaction and decreased feelings of depression.  

In our study, caregivers described how they were able to rediscover and build new 

personal resources once they started to experience more positivity. Caregivers reported feeling 

more confident in their ability to cope as a caregiver, more resilient in dealing with other life 

challenges in addition to caregiving, and being more present in the moment and better able to 

focus on fostering relationships. In addition, caregivers also built new capabilities and ideas 

about exercise and healthy behaviors because they were able to see the connection between 

feeling good and exercise. Because they were able to incorporate regular self-care and healthy 

behaviors into their lives, caregivers also built new physical health resources. Caregivers viewed 

being strong and healthy as an important resource should their loved one require more physically 

demanding care. Our findings align with other research were resilience, coping, and enhanced 

psychological and physical well-being have been linked to positivity (Fredrickson, 2003; Ong, 

2006; Tugade, 2004; Pressman, 2005). 

As there has been limited qualitative research to date examining the impact of an exercise 

intervention in caregivers, comparing our findings to the extant literature was difficult. The 

research and theoretical literature was reviewed more broadly to understand how our findings 

might align with the exercise and psychology literature. The notion of creating an upward spiral 
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through synergistic positive experiences has been described and investigated over the last 15 

years in the psychological literature and is based on Fredrickson’s broaden and build theory 

(Fredrickson 1998; 2004; Garland 2010). Briefly, this theory posits that experiencing positivity 

and positive emotions such as joy, gratitude, hope, pride, amusement, inspiration, and love, will 

broaden a person’s thoughts and actions, and over time help to build enduring personal resources 

(Fredrickson, 2009; Garland, 2010).  

Although the objective of interpretive description is not to confirm or create theory, the 

findings from our study may provide an exemplar of Fredrickson’s ‘broaden and build’ theory.    

Research on the broaden and build theory has highlighted several areas that are relevant to our 

findings. Positive emotions have been shown to increase creativity, mental flexibility, and 

openness to new ideas (Fredrickson & Branigan, 2005; Fredrickson, 2009; Isen, Daubman, & 

Nowicki, 1987). Experienced over time, positive emotions help to build important resources such 

as resilience, enhanced social connectedness, and improved physical and psychological well 

being (Cohn et al., 2009; Fredrickson, Tugade, Waugh, & Larkin, 2003; Stein, Folkman, 

Trabasso, & Richards, 1997; Waugh & Fredrickson, 2006;). Positive emotions can also have an 

‘undoing’ effect on negative emotions (Fredrickson, 1998). Finally, over time, synergistic and 

non-linear pathways develop from positive experiences that continually accumulate and expand a 

person’s psychological resources and psychological well-being (Fredrickson, 2009).  

 The caregivers we interviewed consistently referred to their experience in the exercise 

program as something positive in their lives. The positive experience was shaped by many 

factors including: being with other caregivers, interacting with genuine and caring class 

instructors, feeling cared for and supported, and noticing improvements to their physical fitness. 

Exercise in combination with this positive environment provided a mechanism for caregivers to 
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take a break, focus on themselves, increase their confidence in physical and coping abilities, and 

to shift their views of the importance of maintaining their own health and well-being.  

Limitations 

We chose qualitative methods to explore caregivers’ experiences of participation in a 

structured exercise program as there is sparse research in this area. While qualitative methods 

provide a deeper understanding of a particular phenomenon, the findings from this study are not 

generalizable to all caregivers. Our purposive sample was largely comprised of caregivers with 

high socioeconomic status. The caregivers in our sample were highly motivated to participate in 

an exercise program and were fairly physically healthy, therefore, caregivers with poorer health 

and those who are less motivated might not be able or willing to participate in an exercise 

program. The caregivers in our sample were heterogenous with respect to age and the stage of 

illness of their care recipient. We did not evaluate separately those caregivers who were within 

different age groups/life stages or different illness trajectories. We did not interview those 

participants who were lost to follow-up as our intention was to understand the experience of 

participating in the program as a caregiver. Those participants who dropped out of the exercise 

intervention may have had a much different experience of the program and of caregiving.  

Implications for Clinical Practice and Future Research 

Our findings highlight the benefits of regular exercise for caregivers to improve physical 

health, psychological well-being, resilience, and coping. Promoting exercise and regular self-care 

is an important mechanism to support caregivers. The caregivers in our study were highly 

motivated and typically did not face significant barriers in attending the program, however, many 

faced fluctuations in their care recipient’s illness or other stressors in their lives. The caregivers 

in our study learned about the importance of self-care and how to derive benefit from this self-
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care in the context of their caregiving situation. For some caregivers, this meant only 

participating in class once a week, or learning that if they missed a few weeks it was a set-back 

and not a failure. It is important to recognize that even though some caregivers might be 

overwhelmed with their caregiving duties, there still may be value in promoting physical activity 

for caregivers as a mechanism for self-care.  

The synergistic effects of repeated positivity are also important for clinicians to consider 

when interacting with caregivers. It is often overwhelming to think about supporting caregivers 

in the midst of busy clinical practice. The caregivers in our study benefitted from repeated 

experiences of positivity, meaning that even small acts of positivity could lead to improvements 

in the caregiver experience. Recognizing and acknowledging caregivers, interacting with genuine 

concern, praising their efforts and injecting appropriate humor, are small steps that when 

repeated could lead to upward spirals. It is also important to consider that support for caregivers 

does not need to be from a traditional support group environment. The caregivers in our study 

found support in different ways than you would expect from a typical support group including 

the focus on fun, humor, health, and shared experience.   

Future Research Directions  

Our findings, although exploratory, provide some exciting directions for future research. 

Firstly, caregivers overwhelmingly reported how impactful the exercise program was. Further 

research on exercise interventions in caregivers and investigation of how to feasibly integrate 

this type of support into care for caregivers is needed.  The amount of physical activity that is 

realistic based on the care recipient’s illness is something that should be examined in future 

research.  The benefits of exercising in a group format with other caregivers was highlighted by 

all the participants in our study. Future research could investigate home based versus group 
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based exercise interventions to determine the magnitude of the group effect on caregiver 

psychological well-being. The field of positive psychology and more specifically, Fredrickson’s 

‘broaden and build’ theory, lends important ideas about how to conceptualize the design of 

exercise interventions in caregivers. We believe it would be fruitful to investigate whether 

intentional positivity (i.e. integrating positive experiences) in exercise interventions might be a 

useful adjunct in behavior change. In addition, the reciprocal nature of positive experience on 

exercise and in turn, exercise on creating positive experiences, could be tested empirically. 

Finally, further research on the counterbalancing effect of positivity in other types of caregiver 

interventions may help to determine how to help caregivers build personal resources, improve 

coping, and enhance resilience. 
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Chapter 7 Conclusions and Future Directions 

The work presented in this thesis represents four years of research with a group of people 

who are impacted by cancer, yet are very often invisible within the larger cancer care system. 

Caregivers are a significant source of support for their loved ones diagnosed with cancer, and to 

health care systems that are overburdened and under resourced. As the incidence of cancers is 

projected to increase into the future, and cancer patients live longer with their disease (CPAC, 

2011), caregivers will be increasingly called upon to be partners in delivering cancer care across 

the illness trajectory. It follows that the well documented psychological, social, physical and 

economic costs of caregiving will continue to plague caregivers, and strategies to mitigate these 

negative effects will be an important area of cancer care research. Thus, health systems are faced 

not only with supporting a growing number of cancer survivors, but should also be attentive to 

the need of cancer caregivers. If cancer care delivery systems are to embrace the standards of 

patient and family centered care, then strategies to support caregivers in maintaining their own 

health and wellbeing are paramount.  

 In 2013 when this research began, three current literature reviews (Stenberg et al., 2010; 

Northouse et al., 2012) and meta-analyses (Northouse et al., 2010) had been conducted and 

highlighted the current state of the science with respect to the negative impacts of cancer 

caregiving, and the effects of interventions conducted to date. Consistently noted in these 

reviews was that more research was needed to understand how to support self-care behaviors and 

physical health in caregivers. In the last four years, further reviews of the caregiver literature 

have shown that the gap in knowledge around healthy behaviors as a mechanism to supporting 

physical and psychological health in caregivers remains (Kent, 2016). Thus, the research 
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conducted for this doctoral program is considered timely and relevant in addressing an important 

yet largely unexplored aspect of the caregiving experience.     

The purpose of this research was to examine the role of physical activity in supporting 

cancer caregiver health and wellbeing. Three interrelated studies were conducted as a part of the 

program of research with the following goals: 1) To summarize the current evidence for physical 

activity interventions in caregivers; 2) To describe the current state of physical and psychological 

health of cancer caregivers and understand their physical activity behaviors; and 3) To examine 

the effects of a randomized controlled trial exercise intervention. The results from the studies are 

briefly summarized here.  

Systematic Review – Chapter 2 

 The findings from this systematic review, which included physical activity interventions 

in adult caregivers to a patient with any type of illness, emphasized several key points. Over a 

19-year period, only 14 physical activity interventions in caregivers were published. From these 

studies, the feasibility of physical activity as an intervention for caregivers was established. In 

addition, statistically significant effects of physical activity on a variety of outcomes were 

demonstrated including, improvements to quality of life, sleep quality and physical activity 

behaviors, as well as decreasing depression. Thus, physical activity interventions could 

potentially be of benefit to cancer caregivers. Of the fourteen studies, only two included cancer 

caregivers, and neither were randomized controlled trials, highlighting the need for randomized 

controlled trial evidence in this population. Another key finding from this review was the lack of 

reporting of factors related to internal and external validity. In order to establish more robust 

evidence in this area, attention to standardized reporting criteria and publishing a clinical trial 

protocol was deemed essential.  
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Cancer Caregiver Survey – Chapter 3 

 This cross-sectional survey was undertaken to characterize the physical and 

psychological health, physical activity behaviors, and barriers and motivations to physical 

activity, in a sub-population of cancer caregivers aged 60 and older. The results from this survey 

added new findings to the caregiver literature and provided important information about the 

design and implementation of the randomized controlled trial. Approximately one third of the 

caregivers had very low levels of physical activity, yet the majority had self-reported physical 

health levels comparable to population norms. It was determined from these findings that 

caregivers would benefit from interventions targeted to improve their physical activity levels and 

that their own health was not a barrier to participating. In addition, women and men caregivers 

were equivalent with respect to self-reported physical health and physical activity levels, 

meaning that targeting a specific gender for inclusion in the study was not necessary. In 

comparison to other caregiver populations previously studied, it was determined that in the 

caregivers we surveyed, caregiving responsibilities were not a significant barrier to attending an 

exercise class (versus needing to stay at home). This finding demonstrated a center-based 

intervention would be feasible. The feasibility of recruiting a large enough sample for the 

randomized controlled trial, and the need to widen inclusion criteria to include all ages and all 

tumor types, was also determined from this study.  

Randomized Controlled Trial – Chapters 4, 5, & 6 

 The randomized controlled trial exercise intervention was thoroughly detailed in a study 

protocol (chapter 4) following SPIRIT guidelines (Chan et al., 2013). The intervention was 

designed incorporating results from the caregiver survey and built upon the knowledge and 

experience of running exercise interventions in the Health and Wellness Lab. Fundamental 
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components of the intervention included, resistance-based group exercise classes, incorporating 

theories of behavior change, education sessions to reinforce behavior change and self care 

practices, and utilizing staff experienced in working with heterogenous cancer and healthy 

populations to run the group exercise classes. Writing and publishing the study protocol also 

helped to establish a rationale for conducting the study, the outcomes to be measured, and a data 

analysis plan. The justification for a mixed methods study design was also highlighted in the 

study protocol.   

 The quantitative results from the trial demonstrated a number of new and positive 

findings. To date, this was the first randomized controlled trial exercise study where cancer 

caregivers participated on their own (versus participating with their care recipient). The sample 

size was reached and retention rate for the first 12 weeks was high, indicating that caregivers are 

interested in this type of intervention and will attend if given the opportunity. The caregivers in 

the study had good physical health, but poor mental health. Poor mental health is 

overwhelmingly found in cancer caregiver populations. Importantly, it was demonstrated that 

exercise was effective at improving mental wellbeing. In addition, physical activity levels, and 

measures of aerobic fitness improved, further substantiating the positive impact of the 

intervention. There were several null findings, including no changes to the physical component 

score of quality of life. This null finding was very likely due to the fact that the participants had 

good physical health at the beginning of the study and that only the first 12 weeks of the 

intervention outcomes were analyzed. Ideas for future research in cancer caregiver physical 

activity interventions were generated based on the findings from this study. 

   The qualitative results from the trial provided rich and novel information about 

caregivers’ perceptions of participating in an exercise program. Again, this was the first 
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qualitative analysis of outcomes where caregivers participated in an exercise trial without the 

care recipient. The importance of the context of caregiving predominated almost all the 

interviews and emphasized how closely caregivers experience illness alongside their care 

recipient. The experience of participating in the intervention was framed within their experience 

of being a caregiver. Many caregivers reported that the changing context of caregiving was a 

governing factor in their day to day wellbeing and sometimes superseded the effects of the 

exercise, meaning that a point in time measurement may not be the best indicator of the overall 

effect of an intervention. Despite their fluctuating wellbeing, many overall positive impacts of 

the exercise program were reported by caregivers, including, improvements to overall feelings of 

wellbeing, increased positivity, feeling healthy and strong, and feeling better able to cope with 

their responsibilities and their loved one’s illness. Not only did these findings substantiate the 

quantitative results, but also added new findings to the caregiver and exercise literature. 

Considerations for future work investigating the impact of interventions in caregivers were 

postulated, and included, examining the magnitude of the effect of being in a group with other 

caregivers, evaluating positivity and resilience, and determining the effects of exercising on 

coping throughout the trajectory of illness. 

Impact of the Studies  

 Synthesizing the findings from the three studies included in this thesis leads to the 

following main points about the overall impact of this work in the context of the current 

literature on cancer caregivers.  

 Previous research has demonstrated that physical and psychological health may be 

negatively impacted as a direct result of being in the caregiver role (Northouse et al., 2012; 

Stenburg et al., 2014; Pinquart & Sorenson, 2007). This thesis research further substantiates the 
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claims that caregivers are susceptible to psychological morbidity.  High levels of anxiety and 

depression were found in the caregivers who participated in the survey and the randomized 

controlled trial. Also, consistent with previous research (Kenny, King & Hall, 2014; Pinquart & 

Sorensen, 2007; Stenberg et al., 2014), the survey and trial results showed heterogenous effects 

of caregiving on physical health, with many of the caregivers reporting good physical health and 

low numbers of comorbidities. In light of the documented heterogeneity in physical health status 

of caregivers, the findings from this doctoral research further emphasize the importance of 

understanding the context of the caregiving situation on health. Other factors that influence 

physical health, including socioeconomic status, social support, and personal resources and 

coping skills (World Health Organization, 2016), are important to consider when conducting 

caregiver research and in the interpretation of results of caregiver studies.  

 One of the ongoing challenges with caregiver research is that caregivers are a difficult 

population to access for a number of reasons (Northouse et al., 2012; Kent et al., 2016; Stenberg 

et al., 2014). First, health systems are not structured to help identify the caregiver (Kent et al., 

2016). The recruitment of caregivers into the first study (survey) was hampered by our inability 

to systematically identify those people who were caregivers to cancer patients attending 

appointments in the clinics where our recruitment took place. Second, previous research has 

shown that caregivers often do not self-identify as being in the caregiver role (Kent et al., 2016; 

Stenberg et al., 2016). The participants in our exercise trial echoed their difficulty in identifying 

as a caregiver and described feelings of uncertainty about what roles and responsibilities 

constitute caregiving. Finally, there is lack of acceptance by caregivers, and lack of 

acknowledgement by health systems, that caregivers should receive support (Kent et al., 2016). 

The participants we interviewed were surprised that there was an intervention focused on 
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caregivers and initially felt guilty about accepting support. The recommendations put forth from 

the systematic review as well as the findings from the qualitative portion of the exercise trial 

provide important new ideas about how to begin to address the challenges in accessing 

caregivers.  

 Historically, interventions to support caregivers have consisted of education or 

psychological support. Although some research on physical activity interventions has been 

conducted in other caregiver populations, the role of physical activity in supporting health and 

wellbeing in cancer caregivers has been largely unexplored. Recent studies investigating physical 

activity interventions in cancer caregiver patient dyads (Badger et al., 2007; Martin & Keats, 

2014; Winters-Stone et al., 2016), indicate that this area of research is gaining recognition. This 

doctoral research adds to the expanding field of research on physical activity intervention in 

cancer caregivers. The findings from the survey and exercise trial demonstrated that physical 

activity interventions are feasible, are welcomed, and are valued by cancer caregivers. In 

addition, the benefits of exercise on aspects of physical fitness, mental well being and quality of 

life were established from the quantitative and qualitative findings of the exercise trial. Finally, 

because the exercise intervention was designed for caregivers only (i.e. not caregiver patient 

dyads) and a mixed methods approach was used to examine the benefits of physical activity, new 

information was obtained regarding the need for caregiver only physical activity interventions 

and the importance of examining outcomes that include the caregivers’ perspective.  

This research helped to confirm that the context of the caregiving situation is an 

extremely important factor not only in caregiver response to illness (Northouse et al., 2012; Kim 

et al., 2016; Stenberg et al., 2014), but also in designing caregiver interventions. During 

recruitment to the exercise trial, approximately 12 caregivers were initially interested in the study 
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but then had to decline because of unexpected changes to the care recipient’s health status. In 

addition, feeling overwhelmed with their caregiving responsibilities was the primary reason for 

caregivers dropping out of the study. Thus, caregivers’ ability to participate in research and other 

types of support will be dependent on the care recipient’s illness.  

The context of caregiving also needs to be considered when deciding on and interpreting 

the outcomes measured. The findings from the exercise trial showed heterogenous results with 

respect to effect on the quantitative outcomes measured. Some outcomes were positively 

impacted by exercise, including physical activity levels, aerobic fitness and quality of life, while 

other outcomes did not show a strong effect. However, from the interviews with caregivers who 

had completed the exercise trial, the intervention had an overwhelmingly positive impact on their 

lives and caregivers reported multiple benefits. Rather than interpreting this as lack of complete 

congruence between the quantitative and qualitative results, these findings highlight the inherent 

complexity in understanding benefits to caregivers who participate in interventions. As 

quantitative outcomes can be seen as a ‘point in time measurement’, they may not be the only 

means to assess overall impact. Similar to previous research, the interviews also highlighted that 

the needs of caregivers are contingent upon the illness trajectory of the care recipient (Stenberg 

et al., 2014). Therefore, strategies to support caregivers’ health, such as behavior change 

education, teaching effective coping skills, counselling and physical activity, may all be needed 

at different time points along the illness trajectory.  

Strengths and Limitations  

 There are a number of strengths of the research outlined in this thesis. This research was 

founded on the author’s many years of clinical practice experience working with cancer patients 

and their families. Countless encounters with family members provided the impetus and 
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continued passion to develop better strategies to support caregivers. The studies that were 

conducted as a part of the overall thesis work were conceptualized to complement and build on 

one another. The systematic review provided information about gaps in the physical activity and 

caregiver literature. The survey with cancer caregivers was essentially pilot work as important 

information about recruitment, caregiver health status, and the interest in physical activity 

interventions was determined. The design and conduct of the randomized controlled trial was 

built on results of the systematic review and the survey, and included the knowledge and 

expertise of exercise interventions of the co-supervisor, Dr. Nicole Culos-Reed.  

Specific strengths of the exercise intervention trial are also worth noting. Publishing the 

study protocol allowed for the reporting of important details about the design of the intervention, 

the setting, the expertise and training of the staff delivering the intervention, and the outcomes to 

be measured. Reporting of outcome measures a priori helps to minimize within study reporting 

bias (Higgins & Green, 2011). As noted in the systematic review chapter, publishing details 

about the study design are important not only for reproducibility of study findings, but also to 

begin to establish standardized interventions and outcomes in physical activity trials in 

caregivers. Because the exercise intervention was designed as a randomized controlled trial, 

sources of bias including selection bias, history, maturation, and testing (Polit & Beck, 2004) 

were minimized, strengthening the internal validity of the study. Controlling for the effect of 

caregiving hours on the outcomes being testing also minimized the threat of maturity (Polit & 

Beck, 2004). In addition, we reported the study results according to CONSORT (Schulz, Altman 

& Moher, 2010) criteria, which will begin to establishing more standardization within the 

caregiver and physical activity intervention literature. Our data were analyzed using an intention 

to treat analysis, which is the standard in analyzing outcomes in randomized controlled trials 
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(Schulz et al., 2010). Using an intention to treat analysis, wherein all participants who were 

randomized and had baseline assessments are included in the final data analysis, helps to 

minimize attrition bias (Higgins & Green, 2011) and preserves the original balance of baseline 

characteristics from the randomization (Gupta, 2011). Finally, the mixed methods design of the 

trial was a particular strength of this study. Mixed methods investigations of physical activity 

interventions have been increasingly recognized as providing a more thorough understanding of 

the impact of the intervention (Glasgow, Lechtenstein, & Marcus, 2003). 

Some limitations of the current work should also be noted. Several factors limit the 

generalizability of the results. Convenience sampling was used for the survey and the exercise 

trial. In addition, in both studies the participants had a high socioeconomic status and had higher 

than expected levels of self-rated physical health and physical functioning. Therefore, the 

participants in both studies are likely not representative of the population of cancer caregivers. 

The caregivers in our exercise intervention were highlight motivated and fairly physically health 

making their participation in exercise more feasible than caregivers who were less motivated or 

had poorer physical health. Self-report data only was collected in the caregiver survey. Self-

report data is subject to response and recall bias (Polit & Beck, 2004). Future studies on 

caregiver health and wellbeing could include chart review in addition to self-report data.  

 There were some small effect sizes and null findings from the randomized controlled 

trial. The length of time in the intervention (12 weeks) might not have been long enough to 

produce improvements in the physical component of quality of life. Some measures of fitness 

including grip strength and sit to stand also did not improve significantly. As the participants had 

average strength at baseline, gains to their strength would be slower than if their strength at 

baseline would have been low (Heyward, 2010). In addition, many of the participants had no 
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history of performing the strength training exercises, which meant that during the first 3-4 weeks 

of the program very little resistance was used. Gains in muscle strength are dependent on the 

overload principle whereby muscles need to be exercised at a workload that is greater than 

normal (Heyward, 2010). The portion of the time that participants spent overloading their 

muscles (i.e. 7-8 weeks) was likely not long enough to see strength gains.  

There were other limitations of the randomized controlled trial that should also be 

highlighted. Study participants were not blinded to their treatment allocation which is a 

limitation encountered in all behavioral intervention trials. The exercise trial followed an 

intervention protocol and all study personnel were trained prior to the initiation of the study, 

however, no formal evaluation of treatment fidelity was conducted. Evaluating treatment fidelity 

is an important component of intervention reliability and validity (Bellg, 2004) and could be 

considered in future interventions. Self-report data were used for many outcomes assessed for the 

trial. As already mentioned, this may lead to response and recall bias. However, self report of 

physical activity behaviors is widely used in physical activity interventions (Godin, 2011; Prince 

et al., 2008) as other measures (e.g. pedometer) are costly and have higher participant burden. 

Additional measures of physical activity, including class participation, and physical fitness 

measures, were used to mitigate the limitations in self-reported physical activity levels.  

The limitations of the use of mixed methods for examining outcomes in the randomized 

controlled trial also need to be highlighted. The intention was to use complimentarity to generate 

a more complete understanding of the impact of the intervention, however, the reporting of the 

quantitative and qualitative results separately limited the ability to fully synthesize the results. A 

future publication of a synthesis of both the qualitative and quantitative findings is planned.  
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Implications for Clinical Practice and Knowledge Translation 

Health systems recognize the importance of delivering care to patients and their family 

members, as evidenced by current philosophies of patient and family centered care. Although 

there is recognition of the need to care for the patient and family caregiver as a dyad, there is still 

a gap between this ideal and the realities of every day clinical practice (Stenberg et al., 2014). 

Caregivers continue to struggle with their caregiving responsibilities and in finding balance 

between taking care of themselves and taking care of the patient (Stenberg et al., 2014). In 

addition, the supports currently offered to caregivers are reaching small numbers of caregivers 

and do not address the complexity of needs that occur across the trajectory of illness (Kent et al., 

2016). To begin to actualize better integration of caregivers into patient and family centered care, 

the following recommendations are extended based on this doctoral research. 

Caregivers need to be acknowledged by health care providers for the work that they do, 

and in turn need to be encouraged to seek out support. Knowledge dissemination of research 

findings is a crucial component of increasing awareness of the needs and struggles of family 

caregivers, and may also serve as a call to action. Knowledge dissemination activities should go 

beyond publishing research results in peer reviewed journals and extend to include presentations 

to health care providers and administrators, media engagement, and working with community 

agencies where cancer patients get support. During the four years of this doctoral research, some 

of this knowledge dissemination work was started. Based on this work, the ongoing need for 

increasing awareness in health care providers was apparent. In addition, knowledge 

dissemination to caregivers needs to occur. Providing caregivers with information about being a 

caregiver would give them permission to seek out the support that they need. This could include 

having dedicated caregiver education classes in person or online, providing caregivers at point of 
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entry into the cancer system with information about resources available to them, or by partnering 

with agencies already in place to strategically align resources and information for caregivers. 

The types of support offered to caregivers needs to be tailored to the caregiving/illness 

context and the coping mechanisms and coping style of the caregiver (Stenberg et al., 2014; Kent 

et al., 2016). The combination of exercise and being around others with a common experience 

was supportive to the caregivers in the study in a different way than a traditional support group 

experience. More traditional forms of support, such as group therapy or psychological 

counselling, may not be the right fit for every caregiver. Thus, supports for caregivers should be 

expanded to include a variety of different types of evidence based interventions.  

Capacity building within cancer care systems needs to occur in order to more effectively 

reach and support caregivers. An excellent example of capacity building was recently initiated by 

the American Association of Retired Persons wherein hospitals are required to record the name 

of the caregiver (not merely the next of kin) and communicate with the caregiver at important 

transition points (Kent et al., 2016). Aside from more effective communication, developing 

registries of caregivers would formally acknowledge the caregiver, and would enable better 

access to caregivers for research. Identification and documentation of the primary caregiver at 

point of entry into the cancer system could be considered an essential element of patient and 

family centered care. Designing more systematic mechanisms for caregivers to access 

information, education, research, and supports would also be essential in building better capacity 

to support caregivers. A largely unexplored, yet very promising mechanism to systematically 

bring information to caregivers is through the use of on-line technology which could provide a 

platform for education, online support groups, peer to peer support, and virtual self-care and 

physical activity programs (Kent et al.,2016).  
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Capacity building within and outside of cancer systems should also be considered as 

important future direction of this work. Many community agencies exist to support family 

caregivers, however, there is generally lack of communication among these agencies. An 

excellent example of capacity building at the community level has recently occurred in Calgary, 

Alberta, were a group of caregiver agencies have formed a working coalition to align resources 

for caregivers. As health care systems struggle with resources and lack time to dedicate to 

caregiver support, other mechanism to support caregivers could occur such as, partnering with 

those agencies dedicated to caregiver support, using online support groups, using visual display 

monitors to provide caregiver information, and including caregivers themselves in future 

planning of caregiver resources.  

Future Research Directions 

The research conducted for this thesis provided the opportunity to add to the current state 

of the science on cancer caregivers. In order to extend this work, the following future research 

directions should be considered.  

The survey we conducted with caregivers was a cross sectional study using a 

convenience sample of caregivers. Cross sectional surveys and convenience sampling are very 

typical of most research conducted on caregivers and may be the reason why conflicting findings 

are often reported. In order to establish more robust evidence about the negative impacts to 

caregiver health and wellbeing, more longitudinal studies with clearly defined caregiver 

populations and the inclusion of diverse caregiver samples are needed. Longitudinal study 

designs would provide the opportunity to assess changes that may occur to caregiver health in 

the context of the illness, and thus identify critical timepoints to intervene.  
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Building on the evidence from the exercise trial, there are a number of future research 

directions to consider. Although the caregivers in our trial appreciated participating by 

themselves, the effect of exercise participation with their care recipient might also be an 

important mechanism to examine when considering how to promote healthy behaviors in the 

family unit. The caregivers in our trial struggled to balance their caregiving responsibilities and 

finding time for their own self-care. Many reported that once the exercise trial was over, they did 

not think they could continue to exercise as often. Thus, understanding maintenance of exercise 

behaviors in caregivers, and the dose of exercise that might be realistic for them to achieve while 

still garnering health benefits, should be explored. Larger, multisite randomized control trials, 

carried out for longer periods of time and including more diverse samples of caregivers, are 

needed to provide more robust evidence regarding the effectiveness of exercise interventions. 

Cost effectiveness of running the trials and novel models of intervention delivery, such as 

partnering with community agencies, or making use of physical activity apps for online/remote 

support, should also be explored.  

Given the heterogeneity of effects of caregiving and the difficulty in accessing caregivers 

for research, caregivers themselves should be involved in the design and implementation of 

interventions. Engaging with caregivers from the start of a research study to understand their 

needs, the barriers they face when trying to participate in any type of support, deciding on the 

most appropriate outcomes to measure, and most appropriate dissemination strategies, would 

ideally lead to more caregiver-focused interventions. This integrated knowledge translation 

approach, using a framework such as the knowledge to action cycle (Graham et al., 2006; 

Graham & Tetroe, 2007), would help to ensure the findings from this research are integrated to 

produce more sustainable programs for caregivers.  
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Conclusion 

 The overall purpose of this research was to examine the role of physical activity in 

supporting cancer caregiver health and well-being. Three interrelated studies were carried out in 

relation to this overall purpose. To our knowledge, we conducted the first randomized controlled 

trial to evaluate an exercise intervention in cancer caregivers only.  The quantitative results from 

this trial provide evidence that a physical activity intervention is effective at improving some 

important aspects of caregiver health and wellbeing. The qualitative results also point to the 

positive effects of physical activity in the caregiver population and to different aspects of the 

benefits of physical activity that were not measured using quantitative means. Thus, the mixed 

methods approach for the randomized controlled trial provided a more complete understanding 

of the impact of physical activity in cancer caregivers.  

The changing landscape of cancer care delivery, the rising tide of cancer patients and 

survivors, and the increased reliance on family members to be active partners in care delivery, 

point to the need for investigating novel ways to support caregivers. From this work, it can be 

concluded that there is a role for physical activity in supporting caregiver health and wellbeing.  
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APPENDIX A: PRISMA CHECKLIST FOR SYSTEMATIC REVIEW CHAPTER 2 

 

Section/topic  
# 
 

Checklist item  Reported on page #  

TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or both.   

ABSTRACT   
Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study 

eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic review registration number.  

 

INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is already known.   
Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 

comparisons, outcomes, and study design (PICOS).  
 

METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, 

provide registration information including registration number.  
 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as criteria for eligibility, giving rationale.  

 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to 
identify additional studies) in the search and date last searched.  

 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could 
be repeated.  

 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 
applicable, included in the meta-analysis).  

 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 
processes for obtaining and confirming data from investigators.  

 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions 
and simplifications made.  
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Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether 
this was done at the study or outcome level), and how this information is to be used in any data synthesis.  

 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).   

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of 
consistency (e.g., I2) for each meta-analysis.  

 

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, 
selective reporting within studies). 

 

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 
indicating which were pre-specified. 

 

RESULTS    

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 
exclusions at each stage, ideally with a flow diagram. 

 

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up 
period) and provide the citations. 

 

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).   

Results of individual 
studies 

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 

 

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency  

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15).  

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 
16]). 

 

DISCUSSION    
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their 

relevance to key groups (e.g., healthcare providers, users, and policy makers). 
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Note. Adapted from: Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. Annals of Internal Medicine, 151(4), 264-269. 
 

  

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete 
retrieval of identified research, reporting bias). 

 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future 
research. 

 

FUNDING    
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of 

funders for the systematic review. 
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APPENDIX B: EXAMPLE OF SEARCH STRATEGY FOR SYSTEMATIC REVIEW 

CHAPTER 2 

Search strategy for MEDLINE 
1. exp Exercise/ 
2. running.tw,kw. 
3. walking.tw,kw. 
4. swimming.tw,kw. 
5. aerobic exercise.mp. 
6. resistance exercise.mp. 
7. tai chi/ or yoga/ 
8. tai chi.tw,kw. 
9. yoga.tw,kw. 
10. exp PA/ 
11. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 
12. exp Caregivers/ 
13. family caregivers.mp. 
14. unpaid caregivers.mp. 
15. informal caregivers.mp. 
16. carer.mp. 
17. support person.mp. 
18. cancer family caregiver.mp. 
19. family caregiver.tw,kw. 
20. informal caregiver.tw,kw. 
21. 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 
22. support.mp. 
23. supportive care.mp. 
24. 22 or 23 
25. 11 and 21 and 24 
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APPENDIX C: RISK OF BIAS ASSESSMENT TOOL FOR CHAPTER 2 

Author/Study and 
date:  

Type of Bias Support for 
Judgement 

Review authors 
judgement 

 Selection bias   
 Random 

sequence 
generation 

Describe the method 
used to generate the 
allocation sequence 
in sufficient detail to 
allow an assessment 
of whether it should 
produce comparable 
groups. 

Was the allocation 
sequence adequately 
generated  
  
Unclear 
Y 
 N 

 
 

 Allocation 
concealment 

Describe the method 
used to conceal the 
allocation sequence 
in sufficient detail to 
determine whether 
intervention 
allocations could 
have been foreseen 
in advance of, or 
during, enrolment. 

Was the allocation 
adequately 
concealed? 
 
 Unclear 
 Y 
 N 

 Performance bias   
 Blinding of 

participants and 
personnel 
Assessments for 
each main outcome 
(or class of 
outcomes)  

 

Describe all 
measures used, if 
any, to blind study 
participants and 
personnel from 
knowledge of which 
intervention a 
participant received. 
Provide any 
information relating 
to whether the 
intended blinding 
was effective. 

Was knowledge of 
the allocated 
intervention 
adequately 
prevented during the 
study? 

 
  Unclear 
 Y 
 N 

 Detection Bias   
 Blinding of 

outcome 
assessment 
Assessments should 
be made for each 

Describe all 
measures used, if 
any, to blind 
outcome assessors 
from knowledge of 

Was knowledge of 
the allocated 
intervention 
adequately 
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main outcome (or 
class of outcomes) 

which intervention a 
participant received. 
Provide any 
information relating 
to whether the 
intended blinding 
was effective. 

prevented during the 
study? 
 
  Unclear 
 Y 
 N 

 Attrition Bias   
 Incomplete 

outcome data 
Assessments should 
be made for each 
main outcome (or 
class of outcomes)  

 

Describe the 
completeness of 
outcome data for 
each main outcome, 
including attrition 
and exclusions from 
the analysis. State 
whether attrition and 
exclusions were 
reported, the 
numbers in each 
intervention group 
(compared with total 
randomized 
participants), 
reasons for 
attrition/exclusions 
where reported, and 
any re-inclusions in 
analyses performed 
by the review 
authors. 

Were incomplete 
outcome data 
adequately 
addressed? 
 

 Unclear 
 Y 
 N 
 

 Reporting bias   
 Selective reporting State how the 

possibility of 
selective outcome 
reporting was 
examined by the 
review authors, and 
what was found. 
Was a protocol 
published 
Was the trial 
registered 
Were different 
outcomes reported 
in the protocol 

Are reports of the 
study free of 
suggestion of 
selective outcome 
reporting?   
 
  Unclear 
 Y 
  N 
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versus the research 
report 
Were all outcomes 
reported 
 

 Other sources of 
bias 

State any important 
concerns about bias 
not addressed in the 
other domains in the 
tool.   If particular 
questions/entries 
were pre-specified 
in the review’s 
protocol, responses 
should be provided 
for each 
question/entry. 
 
 

Was the study 
apparently free of 
other problems that 
could put it at a high 
risk of bias? 
 
 Unclear 
Y 
 N 
 

Note. Adapted from: Higgins, J. P., Altman, D. G., Gøtzsche, P. C., Jüni, P., Moher, D., Oxman, 
A. D., ... & Sterne, J.  A. (2011). The Cochrane Collaboration’s tool for assessing risk of bias in 
randomised trials. BMJ, 343, d5928.  
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APPENDIX D: RISK OF BIAS ASSESSMENT (NON-RANDOMIZED STUDIES) 
CHAPTER 2 

Author/Study and 
date: 
 

Type of Bias Support for 
Judgement 

Review authors 
judgement/risk of 
bias 

 Selection of 
participants 

Selection bias 
caused by the 
inadequate selection 
of participants 

   Low  
   High 
   Unclear 
 

 Confounding 
variables 

Selection bias 
caused by the 
inadequate 
confirmation and 
consideration of 
confounding 
variable 

 
   Low 
   High 
   Unclear 
 
 

 Measurement of 
exposure 

Performance bias 
caused by the 
inadequate 
measurement of 
exposure 

   Low 
   High 
   Unclear 

 
 Blinding of 

outcome 
assessments 

Detection bias 
caused by the 
inadequate blinding 
of outcome 
assessments 

  Low 
  High 
  Unclear 
 

 Incomplete 
outcome data 

Attrition bias caused 
by the inadequate 
handling of 
incomplete outcome 
data 

   Low 
   High 
   Unclear 
 

 Selective outcome 
reporting 

Reporting bias 
caused by the 
selective reporting 
of outcomes 
 

  Low 
  High 
  Unclear 
 

Note. Adapted from: Kim, S. Y., Park, J. E., Lee, Y. J., Seo, H. J., Sheen, S. S., Hahn, S., ... & 
Son, H. J. (2013). Testing a tool for assessing the risk of bias for nonrandomized studies showed 
moderate reliability and promising validity. Journal of Clinical Epidemiology, 66(4), 408-414. 
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APPENDIX E: SPIRIT CHECKLIST: RENEWING CAREGIVER HEALTH AND 
WELLBEING THROUGH EXERCISE (RECHARGE): A RANDOMIZED 
CONTROLLED TRIAL PROTOCOL CHAPTER 2 
 

Section/item Page Description 

Administrative information 

Title  Descriptive title identifying the study design, population, interventions, 
and, if applicable, trial acronym 

Trial registration  Trial identifier and registry name. If not yet registered, name of intended 
registry 

 All items from the World Health Organization Trial Registration Data 
Set 

Protocol version  Date and version identifier 

Funding  Sources and types of financial, material, and other support 

Roles and 
responsibilities 

 Names, affiliations, and roles of protocol contributors 

 Name and contact information for the trial sponsor 

  Role of study sponsor and funders, if any, in study design; collection, 
management, analysis, and interpretation of data; writing of the report; 
and the decision to submit the report for publication, including whether 
they will have ultimate authority over any of these activities 

  Composition, roles, and responsibilities of the coordinating centre, 
steering committee, endpoint adjudication committee, data management 
team, and other individuals or groups overseeing the trial, if applicable 
(see Item 21a for data monitoring committee) 

Introduction   

Background and 
rationale 

 Description of research question and justification for undertaking the 
trial, including summary of relevant studies (published and unpublished) 
examining benefits and harms for each intervention 

  Explanation for choice of comparators 

Objectives  Specific objectives or hypotheses 

Trial design  Description of trial design including type of trial (e.g., parallel group, 
crossover, factorial, single group), allocation ratio, and framework (e.g., 
superiority, equivalence, noninferiority, exploratory) 
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Methods: Participants, interventions, and outcomes 

Study setting  Description of study settings (e.g., community clinic, academic hospital) 
and list of countries where data will be collected. Reference to where list 
of study sites can be obtained 

Eligibility criteria  Inclusion and exclusion criteria for participants. If applicable, eligibility 
criteria for study centres and individuals who will perform the 
interventions (e.g., surgeons, psychotherapists) 

Interventions  Interventions for each group with sufficient detail to allow replication, 
including how and when they will be administered 

 Criteria for discontinuing or modifying allocated interventions for a 
given trial participant (e.g., drug dose change in response to harms, 
participant request, or improving/worsening disease) 

 Strategies to improve adherence to intervention protocols, and any 
procedures for monitoring adherence (e.g., drug tablet return, laboratory 
tests) 

 Relevant concomitant care and interventions that are permitted or 
prohibited during the trial 

Outcomes  Primary, secondary, and other outcomes, including the specific 
measurement variable (e.g., systolic blood pressure), analysis metric 
(e.g., change from baseline, final value, time to event), method of 
aggregation (e.g., median, proportion), and time point for each outcome. 
Explanation of the clinical relevance of chosen efficacy and harm 
outcomes is strongly recommended 

Participant 
timeline 

 Time schedule of enrolment, interventions (including any run-ins and 
washouts), assessments, and visits for participants. A schematic diagram 
is highly recommended (see Figure) 

Sample size  Estimated number of participants needed to achieve study objectives and 
how it was determined, including clinical and statistical assumptions 
supporting any sample size calculations 

Recruitment  Strategies for achieving adequate participant enrolment to reach target 
sample size 

Methods: Assignment of interventions (for controlled trials) 

Allocation:   
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Sequence 
generation 

 Method of generating the allocation sequence (e.g., computer-generated 
random numbers), and list of any factors for stratification. To reduce 
predictability of a random sequence, details of any planned restriction 
(e.g., blocking) should be provided in a separate document that is 
unavailable to those who enrol participants or assign interventions 

Allocation 
concealment 
mechanism 

 Mechanism of implementing the allocation sequence (e.g., central 
telephone; sequentially numbered, opaque, sealed envelopes), describing 
any steps to conceal the sequence until interventions are assigned 

Implementation  Who will generate the allocation sequence, who will enrol participants, 
and who will assign participants to interventions 

Blinding 
(masking) 

 Who will be blinded after assignment to interventions (e.g., trial 
participants, care providers, outcome assessors, data analysts), and how 

  If blinded, circumstances under which unblinding is permissible, and 
procedure for revealing a participant’s allocated intervention during the 
trial 

Methods: Data collection, management, and analysis 

Data collection 
methods 

 Plans for assessment and collection of outcome, baseline, and other trial 
data, including any related processes to promote data quality (e.g., 
duplicate measurements, training of assessors) and a description of study 
instruments (e.g., questionnaires, laboratory tests) along with their 
reliability and validity, if known. Reference to where data collection 
forms can be found, if not in the protocol 

  Plans to promote participant retention and complete follow-up, including 
list of any outcome data to be collected for participants who discontinue 
or deviate from intervention protocols 

Data management  Plans for data entry, coding, security, and storage, including any related 
processes to promote data quality (e.g., double data entry; range checks 
for data values). Reference to where details of data management 
procedures can be found, if not in the protocol 

Statistical methods  Statistical methods for analysing primary and secondary outcomes. 
Reference to where other details of the statistical analysis plan can be 
found, if not in the protocol 

  Methods for any additional analyses (e.g., subgroup and adjusted 
analyses) 

  Definition of analysis population relating to protocol non-adherence 
(e.g., as randomised analysis), and any statistical methods to handle 
missing data (e.g., multiple imputation) 
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Methods: Monitoring 

Data monitoring  Composition of data monitoring committee (DMC); summary of its role 
and reporting structure; statement of whether it is independent from the 
sponsor and competing interests; and reference to where further details 
about its charter can be found, if not in the protocol. Alternatively, an 
explanation of why a DMC is not needed 

  Description of any interim analyses and stopping guidelines, including 
who will have access to these interim results and make the final decision 
to terminate the trial 

Harms  Plans for collecting, assessing, reporting, and managing solicited and 
spontaneously reported adverse events and other unintended effects of 
trial interventions or trial conduct 

Auditing  Frequency and procedures for auditing trial conduct, if any, and whether 
the process will be independent from investigators and the sponsor 

Ethics and dissemination 

Research ethics 
approval 

 Plans for seeking research ethics committee/institutional review board 
(REC/IRB) approval 

Protocol 
amendments 

 Plans for communicating important protocol modifications (e.g., 
changes to eligibility criteria, outcomes, analyses) to relevant parties 
(e.g., investigators, REC/IRBs, trial participants, trial registries, journals, 
regulators) 

Consent or assent  Who will obtain informed consent or assent from potential trial 
participants or authorised surrogates, and how (see Item 32) 

  Additional consent provisions for collection and use of participant data 
and biological specimens in ancillary studies, if applicable 

Confidentiality  How personal information about potential and enrolled participants will 
be collected, shared, and maintained to protect confidentiality before, 
during, and after the trial 

Declaration of 
interests 

 Financial and other competing interests for principal investigators for the 
overall trial and each study site 

Access to data  Statement of who will have access to the final trial dataset, and 
disclosure of contractual agreements that limit such access for 
investigators 

Ancillary and 
post-trial care 

 Provisions, if any, for ancillary and post-trial care, and for compensation 
to those who suffer harm from trial participation 
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Dissemination 
policy 

 Plans for investigators and sponsor to communicate trial results to 
participants, healthcare professionals, the public, and other relevant 
groups (e.g., via publication, reporting in results databases, or other data 
sharing arrangements), including any publication restrictions 

  Authorship eligibility guidelines and any intended use of professional 
writers 

  Plans, if any, for granting public access to the full protocol, participant-
level dataset, and statistical code 

Note. Adapted from Chan et al. Spirit 2013 explanation and elaboration: guidance for protocols 
of clinical trials. BMJ Research Methods and Reporting, 2013, 346: e7586. 
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APPENDIX F: CONSORT CHECKLIST FOR RECHARGE TRIAL CHAPTER 5 

Section/Topic 
Item 
No Checklist item 

Reported on 
page No 

Title and abstract 
 1a Identification as a randomised trial in the title  

1b Structured summary of trial design, methods, results, and conclusions   

Introduction 
Background and 
objectives 

2a Scientific background and explanation of rationale  
2b Specific objectives or hypotheses  

Methods 
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio  

3b Important changes to methods after trial commencement (such as eligibility criteria), 
with reasons 

 

Participants 4a Eligibility criteria for participants  
4b Settings and locations where the data were collected  

Interventions 5 The interventions for each group with sufficient details to allow replication, 
including how and when they were actually administered 

 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, 
including how and when they were assessed 

 

6b Any changes to trial outcomes after the trial commenced, with reasons  
Sample size 7a How sample size was determined  

7b When applicable, explanation of any interim analyses and stopping guidelines  
Randomisation:    
 Sequence 

generation 
8a Method used to generate the random allocation sequence  
8b Type of randomisation; details of any restriction (such as blocking and block size)  

 Allocation 
concealment 
mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially 
numbered containers), describing any steps taken to conceal the sequence until 
interventions were assigned 
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 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who 
assigned participants to interventions 

 

Blinding 11a If done, who was blinded after assignment to interventions (for example, 
participants, care providers, those assessing outcomes) and how 

 

11b If relevant, description of the similarity of interventions  
Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes  

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses  

Results 
Participant flow (a 
diagram is strongly 
recommended) 

13a For each group, the numbers of participants who were randomly assigned, received 
intended treatment, and were analysed for the primary outcome 

 

13b For each group, losses and exclusions after randomisation, together with reasons  
Recruitment 14a Dates defining the periods of recruitment and follow-up  

14b Why the trial ended or was stopped  
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group  
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and 

whether the analysis was by original assigned groups 
 

Outcomes and 
estimation 

17a For each primary and secondary outcome, results for each group, and the estimated 
effect size and its precision (such as 95% confidence interval) 

 

17b For binary outcomes, presentation of both absolute and relative effect sizes is 
recommended 

 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted 
analyses, distinguishing pre-specified from exploratory 

 

Harms 19 All important harms or unintended effects in each group (for specific guidance see 
CONSORT for harms) 

 

Discussion 
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, 

multiplicity of analyses 
 

Generalisability 21 Generalisability (external validity, applicability) of the trial findings  
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering 

other relevant evidence 
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Other information  

Registration 23 Registration number and name of trial registry  
Protocol 24 Where the full trial protocol can be accessed, if available  
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders  

Note. Adapted from: CONSORT 2010 checklist. Retrieved from www.consort-statement.org. 
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APPENDIX G: CONSENT FORM FOR CAREGIVER SURVEY CHAPTER 3 

TITLE: The invisible patient in the room: A survey to examine the physical and psychological 
health of older family caregivers to cancer patients.  
 
 
SPONSOR: Canadian Institutes of Health Research Institute of Aging, Izaak Walton Killam 
Trust, Faculty of Nursing University of Calgary, Faculty of Kinesiology University of Calgary. 
 

INVESTIGATORS:  

Dr. Nicole Culos-Reed, (Principal Investigator), Faculty of Kinesiology, 403-220-7540, 
nculosre@ucalgary.ca 
Colleen Cuthbert (student co-investigator), Faculty of Nursing, cacuthbe@ucalgary.ca 
Dr. Dianne Tapp (co-investigator), Faculty of Nursing, 403-220-6492, dtapp@ucalgary.ca 
Dr. Kathryn King-Shier (co-investigator), Faculty of Nursing, 403-220-4643, kingk@ucalgary.ca 
Dr. Dean Reuther (co-investigator), Faculty of Medicine, Department of Oncology, 403-521-
3093, dean.reuther@albertahealthservices.ca 
 

 

Main Contact: Dr. Nicole Culos-Reed, (Principal Investigator), Faculty of Kinesiology, 403-220-

7540, nculosre@ucalgary.ca 

This consent form is only part of the process of informed consent. It should give you the basic 
idea of what the research is about and what your participation will involve. If you would like 
more detail about something mentioned here, or information not included here, please ask. Take 
the time to read this carefully and to understand any accompanying information. You will 
receive a copy of this form. 
 

BACKGROUND 

 
The effects of cancer on family caregivers have been widely researched, and numerous physical 
and psychological health impacts including lower quality of life have been documented. The 
inability of caregivers to participate in healthy behaviors, such as physical activity, has also been 
documented. Family caregivers who are aged 60 and older may also have increased vulnerability 
to the physical and psychological health impacts of caregiving because of their own health 
problems.  
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The majority of research on family caregivers has been completed in either palliative stage of 
disease, or in caregivers with a variety of ages. Therefore, generalizability of these findings to 
older caregivers who are providing care to cancer patients is limited. The proposed study will 
examine the current physical and psychological health of older family caregivers, including 
levels of depression and anxiety, sleep quality, perceived social support, quality of life, current 
levels of physical activity and perceived barriers and motivations to participate in physical 
activity. There will be approximately 180 participants enrolled in this study.  
 
 
WHAT IS THE PURPOSE OF THE STUDY? 

 
The purpose of the present study is to evaluate the current levels of quality of life, physical 
activity, depression, anxiety, sleep quality, perceived social support, and barriers and motivations 
to physical activity, in older men and women family caregivers who are providing care to 
patients with breast, prostate, and colorectal cancer. The difference between men and women 
caregivers on the measures of quality of life, physical activity, depression, anxiety, sleep quality, 
perceived social support will be compared. The relationship between levels of physical activity 
and these measures will also be examined. Finally, physical activity barriers and motivations will 
be explored.  
 

WHAT WOULD I HAVE TO DO? 

This research study is a one-time survey taken in the outpatient clinics at the Tom Baker Cancer 
Centre. Approximate time frame for questionnaire completion is 45 minutes. The survey is self-
administered. Examples of questions include, "how would you rate your overall health in the last 
year?", and "do you have any chronic health conditions?" Should you agree to participate, you 
will be asked to provide such information as your age, gender, education level, income level, 
current health status, caregiver specific information such as time in the caregiver role, and 
information about the type of disease the cancer patient has that you are providing care to.  
 
A future physical activity intervention study with family caregivers is planned in follow-up to 
this study. Participants from the survey will be contacted to determine their interest in the 
physical activity study. By providing informed consent, you are giving permission to be 
contacted for the follow-up study. You will be asked to provide your name and contact telephone 
number at the end of the survey. Participation in the follow-up study is completely voluntary. 
 
Participation in this survey is completely voluntary. You may refuse to participate in the study 
altogether, to participate in parts of the study, or you may decline to answer any and all of the 
questions in the survey. You may withdraw from the study at any time without penalty or loss of 
benefits from cancer care for yourself or the patient you are providing care to.  
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WHAT ARE THE RISKS? 

 
There are no known physical risks that we are aware of in survey completion. There is a small 
risk that participants may feel psychologically or emotionally stressed or anxious during survey 
completion. However, participants are encouraged to inform the student co-investigator of any 
symptoms of distress or anxiety.  Participants will have access to psychosocial resources at the 
Tom Baker Cancer Center which can be accessed through self-referral. There is no cost to the 
counseling resources and you can access these services whether you choose to participate in this 
survey or not.  
 
WILL I BENEFIT IF I TAKE PART? 

 
If you agree to participate in this study, there may or may not be a direct benefit to you. If you 
are in the study because you have been identified as being a family caregiver your quality of life, 
or other physical or psychological health indicators may be improved during the study but there 
is no guarantee that this research will help you. The information we get from this study may help 
us to provide better education, lifestyle counseling, and physical activity recommendations in the 
future for older caregivers who are providing care to patients with breast, prostate, or colorectal 
cancer. 
 
 
DO I HAVE TO PARTICIPATE? 

 
Participation in this survey is completely voluntary. You may refuse to participate in the study 
altogether, to participate in parts of the study, or you may decline to answer any and all of the 
questions in the survey. You may withdraw from the study at any time without penalty or loss of 
benefits from cancer care for yourself or the patient you are providing care to. If new information 
becomes available that might affect your willingness to participate in the study, you will be 
informed as soon as possible.  
 
There is no accepted standard of care for family caregivers of cancer patients, however, 
caregivers are able to access the psychosocial resource department at the Tom Baker Cancer 
Center for help with any distress or other psychological or social problems.  
 
 
WILL I BE PAID FOR PARTICIPATING, OR DO I HAVE TO PAY FOR ANYTHING? 

 
You will not be paid for your participation in this study and there will be no extra costs to you 
for participation in this study.  
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WILL MY RECORDS BE KEPT PRIVATE? 

 
All personal information will be kept in a file that is only identifiable by ID number. It will be 
locked in a filing cabinet in a secure lab office in the Faculty of Kinesiology at the University of 
Calgary. All uploaded data will be kept on a password protected secure server, on a password-
protected computer in the secure lab office mentioned above. Only pre-approved staff members 
will have access to this data. Hard copy data will be kept for 5 years, and will then be shredded. 
The ID number identification table will only be available to the Principal Investigator and co-
investigator of this study.  
 
The personal information including name and contact phone number will be removed from the 
survey and kept in file that is locked in a filing cabinet in a secure lab office in the Faculty of 
Kinesiology at the University of Calgary. This information will not be uploaded with the survey 
data and will be kept separate from the survey data. Only pre-approved staff members will have 
access to this data. This personal contact information may be used to contact you to determine 
your interest in a physical activity study that is currently being planned.  
 
 
Should you wish to withdraw from the study, the information that you provided will be destroyed 
and will not be included in the final report of the research project.  
 
Participation is completely voluntary and confidential. You are free to discontinue participation 
at any time during the study.  Names on the questionnaires will not be included in the group data. 
The group data will be summarized for any presentation or publication of results.   
 
SIGNATURES 

 
Your signature on this form indicates that you have understood to your satisfaction the 
information regarding your participation in the research project and agree to participate as a 
participant. In no way does this waive your legal rights nor release the investigators or involved 
institutions from their legal and professional responsibilities. You are free to withdraw from the 
study at any time without jeopardizing your health care. If you have further questions concerning 
matters related to this research, please contact: 
 
 
 Dr. Nicole Culos-Reed, Faculty of Kinesiology, University of Calgary. 
  403-220-7540 
 
If you have any questions concerning your rights as a possible participant in this research, please 
contact the Chair, Conjoint Health Research Ethics Board, University of Calgary at 403-220-
7990. 
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Participant’s Name  Signature and Date 

   

Investigator/Delegate’s Name  Signature and Date 

   

Witness’ Name  Signature and Date 

   

 

The University of Calgary Conjoint Health Research Ethics Board has approved this research 

study. 

A signed copy of this consent form has been given to you to keep for your records and reference. 
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APPENDIX H: CAREGIVER SURVEY CHAPTER 3 

 
 
 
 

Title: The invisible patient in the room: A survey to examine the physical and psychological 
health of older family caregivers to cancer patients. 

 

 

 
 
 
 
 
 
 
 
 
Please take some time (no longer than 45 minutes) to fill out this questionnaire. Your answers 
will provide important information about the health and well-being of family caregivers in 
cancer care.  
 
What is this survey for? 
The information collected from this questionnaire will help health care providers and researchers 
plan for ways to improve the health and well-being of family caregivers who are providing care 
to cancer patients. 
 
 
 
 
 
 
 
All information collected will be kept anonymous and confidential. 
Please do not write your name on the questionnaire. 
 
Please follow the directions for completing each section of the questionnaire. 
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Questions numbers 1 through 9 are related to general information about you. Please fill in 

the blank, or check (√) the box that most accurately represents your situation. 

1. What is your age? ______________ 

2. Are you  

Male              

Female  

 

3. What is your marital status?   

Married/common-law 

Single 

Separated/Divorced 

Widowed 

 

4. What is the highest level of education you completed? 

Some high school 

Completed High School  

Technical School 

College Diploma 

 

Undergraduate University Degree 

Graduate University Degree 
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5. What is your employment status? 

I do not work outside the home 

I work part-time outside the home  

I work full-time outside the home     

I am retired      

 

6. What is your annual household income? 

Less than $30,000/year 

Between $30,000/year and $50,000/year 

Between $50,001/year and $100,000/year 

Over $100,000/year 

Do not wish to answer   

 

7. Do you identify yourself as belonging to a particular ethnic group? If so, which one? 

European 

South Asian 

Chinese 

Australian 

 

South American 

Middle American 

African 
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8. Do you have children or other dependents for which you are providing care other than the 

person who has cancer? 

Yes I have children who still live at home and require my care 

Yes I provide care to other family members of friends 

 

9.  Do you live with the person you are providing care to? 

     Yes  

 No  

 

Questions 10 through 14 are related to your own health. 

 10. Do you have any chronic health problems (ongoing for at least six months) that have been 

diagnosed by a health professional and /or require you to take medications or have regular 

follow-up care (examples could include but are not limited to high blood pressure, diabetes, 

osteoarthritis, asthma or COPD, osteoporosis)? 

  Please list all chronic health conditions:  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________ 

 

11.What medications, including prescribed by a physician and over the counter medications, do 

you take on a regular basis? 
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Please list the name of each medication(s) taken regularly and how often it is taken: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________ 

12.On average, how many servings of alcohol would you consume (1 oz. of hard liquor, 1 beer 

or I glass of wine is considered a serving) during a one week period? 

_____________________________servings per week. 

 

13.What is your smoking status? 

Life-long non- smoker 

Previous smoker but now quit 

Current smoker  

14. Has your weight changed since becoming a caregiver? 

Increased 

Decreased 

Unchanged 

 

 

Questions 15 through 21 are about your caregiving duties and the person that you are provide 

care to. 

15.How long, in months, have you been providing care to the cancer patient?  

_______________________ months caregiving. 
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16.On average, how many hours per week do you spend in caregiver activities (including such 

things as transportation to and from appointments, meal preparation, medication management, 

management of side effects or symptoms from cancer, personal care, emotional support, medical 

procedures or household maintenance).  

_______________________________ hours/week 

17. With what type of cancer has the patient you are providing care to been diagnosed? 

_______________________________________________________ 

 

18. When was the cancer patient first diagnosed? Month/Year? ____________ 

 

19. What type of treatment(s) is the patient currently on (chemotherapy, radiation therapy, no 

treatment) 

chemotherapy 

radiation therapy 

combination therapy 

no treatment 

 

20.  What is your relationship to the patient? 

Friend 

Spouse 

Daughter/Son 
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Sibling  

 

21. What is the age of the patient? __________________________  
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Your Health and Well-Being 

 
 
This part of the survey asks for your views about your health.   
For each of the following questions, please mark an  in the one box that best 

describes your answer. 

1. In general, would you say your health is: 

Excellent Very good Good Fair Poor 

    
   1    2    3    4    5 

 

2. Compared to one year ago, how would you rate your health in general 

now? 

Much better 
now than one 

year ago 

Somewhat 
better 

now than one 
year ago 

About the 
same as 

one year ago 

Somewhat 
worse 

now than one 
year ago 

Much worse 
now than one 

year ago 

    
   1    2    3    4    5 

SF36 
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3. The following questions are about activities you might do during a typical 
day.  Does your health now limit you in these activities?  If so, how much?  

 

 

 

 

 

SF36

 Yes, 
limited 

a lot 

Yes, 
limited 
a little 

No, not 
limited 
at all 

    
 a Vigorous activities, such as running, lifting  

heavy objects, participating in strenuous sports ......................  1 .............  2 .............  3 

 b Moderate activities, such as moving a table, pushing  
a vacuum cleaner, bowling, or playing golf.............................  1 .............  2 .............  3 

 c Lifting or carrying groceries ....................................................  1 .............  2 .............  3 

 d Climbing several flights of stairs .............................................  1 .............  2 .............  3 

 e Climbing one flight of stairs ....................................................  1 .............  2 .............  3 

 f Bending, kneeling, or stooping ................................................  1 .............  2 .............  3 

 g Walking more than a kilometre ...............................................  1 .............  2 .............  3 

 h Walking several hundred metres .............................................  1 .............  2 .............  3 

 i Walking one hundred metres ...................................................  1 .............  2 .............  3 

 j Bathing or dressing yourself ....................................................  1 .............  2 .............  3 
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4. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a result 
of your physical health? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     
 a Cut down on the amount of  
  time you spent on work or  
  other activities ..................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 b Accomplished less than you  
  would like ........................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 c Were limited in the kind of  
  work or other activities ....................  1 ..............  2 ..............  3 ..............  4 .............  5 

 d Had difficulty performing the 
  work or other activities (for  
  example, it took extra effort) ...........  1 ..............  2 ..............  3 ..............  4 .............  5 

 

5. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a 
result of any emotional problems (such as feeling depressed or anxious)? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     
 a Cut down on the amount of  
  time you spent on work or  
  other activities ..................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 b Accomplished less than you  
  would like ........................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 c Did work or other activities 
  less carefully than usual ...................  1 ..............  2 ..............  3 ..............  4 .............  5 
 
 
SF36
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6. During the past 4 weeks, to what extent has your physical health or 
emotional problems interfered with your normal social activities with family, 
friends, neighbours, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

    
   1    2    3    4    5 

 
 
 
 
7. How much bodily pain have you had during the past 4 weeks? 

None Very mild Mild Moderate Severe Very severe 

     
   1    2    3    4    5    6 

 
 
 
 
8. During the past 4 weeks, how much did pain interfere with your normal 

work (including both work outside the home and housework)? 

Not at all A little bit Moderately Quite a bit Extremely 

    
   1    2    3    4    5 

 
 
 
 
 
 
 
SF36



272 

 

  

9. These questions are about how you feel and how things have been with 
you during the past 4 weeks.  For each question, please give the one 
answer that comes closest to the way you have been feeling.  How much of 
the time during the past 4 weeks… 

 

10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with 
friends, relatives, etc.)? 

All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

    
   1    2    3    4    5 

SF36 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     
 a Did you feel full of life? ..................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 b Have you been very nervous? ..........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 c Have you felt so down in the  
dumps that nothing could  
cheer you up? ...................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 d Have you felt calm and   
peaceful? ..........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 e Did you have a lot of energy? ..........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 f Have you felt downhearted   
and depressed? .................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 g Did you feel worn out? ....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 h Have you been happy? .....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 i Did you feel tired? ...........................  1 ..............  2 ..............  3 ..............  4 ..............  5 
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1. How TRUE or FALSE is each of the following statements for you? 

 Definitely 
true 

Mostly 
true 

Don’t 
know 

Mostly 
false 

Definitely 
false 

     
 a I seem to get sick a little 

easier than other people ..................  1 ..............  2 .............  3...............  4 ..............  5 

 b I am as healthy as  
anybody I know ..............................  1 ..............  2 .............  3...............  4 ..............  5 

 c I expect my health to  
get worse .........................................  1 ..............  2 .............  3...............  4 ..............  5 

 d My health is excellent .....................  1 ..............  2 .............  3...............  4 ..............  5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SF36 
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The following 11 questions relate to your usual sleep habits during the past month only. 
Your answers should indicate the most accurate reply for the majority of days and nights 
in the past month. 
Please answer all questions. 
 
1. During the past month, what time have you usually gone to bed at night? 
 

BED TIME ___________ 
 
 

2. During the past month, how long (in minutes) has it usually taken you to fall asleep each 
night? 
 

NUMBER OF MINUTES ___________ 
 
 

3. During the past month, what time have you usually gotten up in the morning? 
 

GETTING UP TIME ___________ 
 
 

4. During the past month, how many hours of actual sleep did you get at night? (This may be 
different than the number of hours you spent in bed.) 
 

HOURS OF SLEEP PER NIGHT ___________ 
 
 

For each of the remaining questions, check (√) the one best response. Please answer all 
questions. 
 
5. During the past month, how often have you had trouble sleeping because you . . . 
 
a) Cannot get to sleep within 30 minutes 
 
Not during the  Less than   Once or twice  Three or more 
past month_____      once a week_____  a week_____  times a week_____ 
 
 
b) Wake up in the middle of the night or early morning 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
PSQI 
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c) Have to get up to use the bathroom 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
d) Cannot breathe comfortably 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
e) Cough or snore loudly 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____   a week_____  times a week_____ 
 
 
f) Feel too cold 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____   a week_____  times a week_____ 
 
 
g) Feel too hot 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
h) Had bad dreams 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
i) Have pain 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
j) Other reason(s), please describe__________________________________________ 
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k) How often during the past month have you had trouble sleeping because of this? 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____   a week_____  times a week_____ 
 
6. During the past month, how would you rate your sleep quality overall? 
 

Very good ___________ 

Fairly good ___________ 

Fairly bad ___________ 

Very bad ___________ 

 
7. During the past month, how often have you taken medicine to help you sleep (prescribed or 
"over the counter")? 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
8. During the past month, how often have you had trouble staying awake while driving, eating 
meals, or engaging in social activity? 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
9. During the past month, how much of a problem has it been for you to keep up enough 
enthusiasm to get things done? 
 

No problem at all __________ 

Only a very slight problem __________ 

Somewhat of a problem __________ 

A very big problem __________ 
 
 
PSQI 
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10. Do you have a bed partner or room mate? 
 

No bed partner or room mate __________ 

Partner/room mate in other room __________ 

Partner in same room, but not same bed __________ 

Partner in same bed __________ 

If you have a room mate or bed partner, ask him/her how often in the past month you 
have had . . . 
 
a) Loud snoring 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
b) Long pauses between breaths while asleep 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____   a week_____  times a week_____ 
 
 
c) Legs twitching or jerking while you sleep 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
d) Episodes of disorientation or confusion during sleep 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
e) Other restlessness while you sleep; please 
describe_______________________________________________________________ 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 

PSQI 
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The next 20 questions relate to how you might have felt or behaved during the past week.  
Circle the number for each of the statements which best describes how often you felt or 
behaved this way DURING THE PAST WEEK.  
 
     
     Rarely or none   Some or a Occasionally or    Most or all  
     of the time    little of the a moderate      the time  
     (less than once   time (1-2 amount of time     (5-6 days) 
     a day)     days)  (3-4 days)   
 
During the Past Week…… 
 
1. I was bothered by things that   
    usually don’t bother me.   0  1  2  3 
 
2. I did not feel like eating; my  
    appetite was poor.    0  1  2  3 
 
3. I felt that I could not shake off  
    the blues even with help from  
    my family or friends.   0  1  2  3  
 
4. I felt I was just as good as other 
    people.     0  1  2  3  
 
5. I had trouble keeping my mind  
    on what I was doing.   0  1  2  3  
 
6. I felt depressed.    0  1  2  3  
 
7. I felt that everything I did was  
    an effort.     0  1  2  3 
 
8. I felt hopeful about the future.  0  1  2  3 
 
9. I thought my life had been  
    a failure.     0  1  2  3  
 
10. I felt fearful.    0  1  2  3  
 
11. My sleep was restless.   0  1  2  3  
 
12. I was happy.    0  1  2  3  
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Rarely or none   Some or a Occasionally or    Most or all  
     of the time    little of the a moderate      the time  
     (less than once   time (1-2 amount of time     (5-6 days) 
     a day)     days)  (3-4 days)  
 
13. I talked less than usual.   0  1  2  3 
 
14. I felt lonely.    0  1  2  3 
 
15. People were unfriendly.   0  1  2  3 
 
16. I enjoyed life.    0  1  2  3  
 
17. I had crying spells.   0  1  2  3  
 
18. I felt sad.     0  1  2  3  
 
19. I felt that people dislike me.  0  1  2  3  
 
20. I could not get “going.”   0  1  2  3  

 

 

 

 

 

 

 

 

 

CESD 
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The following questions, numbered 1-20,  are related to how you may feel at 

this moment.  

A number of statements which people have used to describe themselves are given below. Read 

each statement and then circle the appropriate number to the right of the statement to indicate 

how you feel right now, that is, at this moment. There are no right or wrong answers. Do not 

spend too much time on any one statement but give the answer which seems to describe your 

present feelings best.  

 NOT AT 

ALL 

SOMEWHAT MODERATELY           

SO 

VERY 

MUCH SO 

     

1. I feel calm 1 2 3 4 

2. I feel secure 1 2 3 4 

3. I am tense 1 2 3 4 

4. I feel strained 1 2 3 4 

5. I feel at ease 1 2 3 4 

6. I feel upset 1 2 3 4 

7. I am presently worrying                                                              

over possible misfortunes 

1 2 3 4 

8. I feel satisfied 1 2 3 4 

9. I feel frightened 1 2 3 4 

10. I feel comfortable 1 2 3 4 
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NOT AT 

ALL 

 

SOMEWHAT 

 

MODERATELY 

SO 

 

VERY 

MUCH SO 

11. I fee self-confident 1 2 3 4 

12. I feel nervous 1 2 3 4 

13. I am jittery 1 2 3 4 

14. I feel indecisive 1 2 3 4 

15. I am relaxed 1 2 3 4 

16. I feel content 1 2 3 4 

17. I am worried 1 2 3 4 

18. I feel confused 1 2 3 4 

19. I feel steady 1 2 3 4 

20. I feel pleasant 1 2 3 4 

 

The following questions, numbered 21-40,  are related to how you generally feel.  

A number of statements which people have used to describe themselves are given below. Read 

each statement and then circle the appropriate number to the right of the statement to indicate 

how you generally feel.There are no right or wrong answers. Do not spend too much time on any 

one statement but give the answer which seems to describe you generally feel.  

STAI 
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 NOT AT 

ALL 

SOMEWHAT MODERATELY 

SO 

VERY 

MUCH SO 

     

21. I feel pleasant 1 2 3 4 

22. I feel nervous and 

restless 

1 2 3 4 

23. I feel satisfied with 

myself 

1 2 3 4 

24. I wish I could be as 

happy as others seem to be 

1 2 3 4 

25. I feel like a failure 1 2 3 4 

26. I feel rested 1 2 3 4 

27. I am calm, cool, and 

collected 

1 2 3 4 

 

28. I feel that difficulties 

are piling up so that I 

cannot overcome them 

 

1 

 

2 

 

3 

 

4 

 

29. I worry too much over 

something that doesn't 

really matter 

1 2 3 4 

30. I am happy 1 2 3 4 
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NOT AT 

ALL 

SOMEWHAT MODERATELY 

SO 

VERY 

MUCH SO 

31. I have disturbing 

thoughts 

1 2 3 4 

32. I lack self-confidence 1 2 3 4 

33. I feel secure 1 2 3 4 

34. I make decisions easily 1 2 3 4 

35. I feel inadequate 1 2 3 4 

36. I am content 1 2 3 4 

37. Some unimportant 

thought runs through my 

mind and bothers me 

1 2 3 4 

38. I take disappointments 

so keenly that I can't put 

them out of my mind 

1 2 3 4 

39. I am a steady person 1 2 3 4 

40. I get in a state of 

tension or turmoil as I think 

over my recent concerns 

and interests  

1 2 3 4 

STAI 
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The following questions, numbered 1-12, relate to your feelings about support 
from your family and friends.  
Indicate how you feel about each statement.   
 
     Circle the “1” if you Very Strongly Disagree     

  Circle the “2” if you Strongly Disagree    
  Circle the “3” if you Mildly Disagree     
  Circle the “4” if you are Neutral     
   Circle the “5” if you Mildly Agree     

Circle the “6” if you Strongly Agree     
Circle the “7” if you Very Strongly Agree    
 
            Very strongly  Very strongly 
            disagree              agree 
        
 

1. There is a special person who is around when I am in need.      1    2    3    4   5    6    7   
 
2. There is a special person with whom  
     I can share my joys and sorrows.              1    2    3    4   5    6    7  
 
3. My family really tries to help me.                                               1    2    3    4   5    6    7  
 
4. I get the emotional help and support I need from my family.      1    2    3    4    5    6    7  
    
5. I have a special person who is a real source of comfort to me.      1    2    3    4    5    6    7  
  
6. My friends really try to help me.                                                 1    2    3    4    5    6    7  
 
7. I can count on my friends when things go wrong.                         1    2    3    4    5   6     7  
    
8. I can talk about my problems with my family.                                1    2     3   4    5    6     7  
 
9. I have friends with whom I can share my joys and sorrows.           1    2    3    4    5   6     7  
 
10. There is a special person in my life who cares about my  
       feelings.                   1    2    3    4    5   6     7 
  
11. My family is willing to help me make decisions.           1    2    3    4    5   6     7 
 
12. I can talk about my problems with my friends.              1    2    3    4    5   6     7  
MSPSS 
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The following questions, numbered 1 and 2, are about the amount of exercise you get in a 
typical week. Exercise is defined as structured/planned activities that include movement of 
the body with the goal of maintaining or improving health.  
 
1. During 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). 
 

 
 
Times Per Week 

 
 
a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)       __________ 
(e.g., running, jogging, hockey, football, soccer, 
squash, basketball, cross country skiing, judo, 
roller skating, vigorous swimming, 
vigorous long distance bicycling) 
 
 
b) MODERATE EXERCISE 
(NOT EXHAUSTING)        __________ 
(e.g., fast walking, baseball, tennis, easy bicycling, 
volleyball, badminton, easy swimming, alpine skiing, 
popular and folk dancing) 
 
 
c) MILD EXERCISE 
(MINIMAL EFFORT)        __________ 
(e.g., yoga, archery, fishing from river bank, bowling, 
horseshoes, golf, snow-mobiling, easy walking) 
 
 
2. During a typical 7-Day period (a week), in your leisure time, how often do you engage in any 
regular activity long enough to work up a sweat (heart beats rapidly)? 
 

OFTEN  SOMETIMES   NEVER/RARELY 
 
1.    2.   3.  

GLTEQ 
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The following questions, numbered 1-21, are related to reasons why you may currently 
participate in regular exercise or be motivated to start a regular exercise routine. 
 
Please circle one number for each statement. 

 
        not at all   rarely   occasionally  often   always  
 
 

1. Exercising makes me feel good    1  2           3                4             5  
 

2. Exercising gives me energy             1  2      3                4             5  
  

3. I am interested in physical activity      1          2             3            4             5 
   

4. I enjoy exercising     1  2       3   4           5 
           

5. I like the rewards of exercise      1          2       3   4   5 
             

6. I want to stay in shape    1  2       3   4   5 
 

7. I want to be physically fit    1  2       3   4           5 
 

8. I want to improve my fitness    1  2        3       4   5 
 

9. I exercise to maintain my health  1  2       3       4   5 
 

10. I like to have something to do   1  2       3   4    5 
 

11. I like to do something I am good at   1  2       3   4    5 
 

12. I like to meet new people    1  2       3   4    5 
 

13. I like to get out of the house    1  2       3   4    5 
 

14. I like to be competitive    1  2       3   4            5 
 

15. I am confident that I can participate  
in regular exercise    1  2       3   4    5 
 

16. I want to improve my skills    1  2       3    4    5 
 

17. I exercise to lose weight    1  2       3    4    5 
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         not at all   rarely  occasionally  often    always 
  

18. I exercise because my family/ 
 friends want me to     1  2       3   4      5 

    
19. I exercise because a health 

 professional advised me to    1  2     3    4       5     
 

20. I exercise to control my 
stress/tension      1  2     3   4       5 
 

 21. I like the social aspect    1  2     3   4        5 
  of exercising 
 

Please answer the following questions about your preference for exercise programs. Place a 

check (√) in the box that best represents your preferences. 

1. Preferred exercise company: 
a. Alone   ☐ 
b. 1 or 2 other cancer caregivers ☐ 
c. 1 or 2 non caregivers     ☐ 
d. Group of cancer caregivers    ☐ 
e. Group of non caregivers   ☐ 
f. No preference    ☐ 

 
2. Where would you prefer to do exercise? 

a. At home   ☐ 
b. Community fitness centre   ☐ 
c. Outdoors   ☐ 
d. Fitness centre located at cancer centre   ☐ 
e. No preference   ☐ 

 
3. How would you prefer your exercise structure?  (check √ all that apply) 

 
a. Supervised/instructed     
b. Unsupervised 
c. Competitive   
d. Recreational  
e. Spontaneous 
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f. Structured time 
g. Same Activity 
h. Varied activity 

 
4. What is your preferred intensity of exercise? 

a. Low               ☐    (exercise that requires mild effort e.g. slow walking) 
b. Moderate      ☐    (exercise that requires more effort but is not exhausting e.g.  

         fast walking) 
c. Vigorous       ☐    (exercise that requires a lot of effort and your heart is beating  

       rapidly e.g. running) 
 

The following questions, numbered 1-20, relate to barriers that may prevent you from 

engaging in regular exercise.  

Please circle one number for each statement that corresponds to how often that barrier 

prevents you from engaging in regular exercise. 

      not at all   rarely    occasionally   often    always 

1. I have a limiting health/physical      1  2     3  4    5 
    condition that prevents me from  
    exercising. 
 
2. I have painful joints that prevent      1  2     3  4    5 
    me from exercising. 
 
3. I don't have enough energy      1  2     3  4    5 
    to exercise. 
 
4. I feel too short of breath to exercise     1  2     3  4    5 
 
5. I have a physical ailment that      1  2      3  4    5 
    prevents me from exercising. 
 
6. I am afraid that I will get injured      1  2     3  4    5 
    if I start exercising. 
7. I fear for my safety when I am      1  2     3  4    5 
    exercising. 
8. I am afraid of falling during exercise.   1  2     3  4    5 
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      not at all   rarely    occasionally   often    always 

 
9. I have no one to exercise with.  1  2     3  4    5 
 
10. I dislike exercising alone.     1  2     3            4    5 
 
11. I don't want to exercise.    1  2     3  4    5 
 
12. Adverse weather conditions   1   2     3  4    5 
      (heat, wet, cold) prevent me  
      from exercising.  
 
13. There are a lack of exercise   1  2     3     4    5 
      facilities close to my home. 
 
14. I don't know what I am physically  1   2     3  4    5 
      capable of.  
       
       
15. I don't know which exercises    1  2     3  4    5  
      I should do.  
 
16. I don't think that exercise is    1  2     3  4    5 
      beneficial to my health.  
 
17. I have lack of access to a     1  2     3  4    5 
      car/transport.  
 
18. My caregiver duties restrict   1  2     3  4    5 
      my time for activities such as 
      regular exercise. 
 
19. My caregiver duties make    1  2     3  4    5 
      me too tired to participate 
      in regular exercise. 
 
20. My caregiver duties make    1  2    3  4    5 
      me too stressed or worried 
      to participate in regular  
      exercise. 
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Information for the student co-investigator to contact you for your potential interest in a physical 

activity study being planned for family caregivers. 

This sheet will be separated from the rest of the survey to ensure that the information you 

provided cannot be directly linked to your name. 

 

 

 

Name:___________________________    

Telephone number: ________________________ 

Email Address:____________________________ 

 

 

 

 

 

This completes the survey. Thank you for your time.  
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APPENDIX I: INFORMED CONSENT FORM RECHARGE TRIAL 

TITLE: The recharge study: Renewing caregiver health and well-being through exercise.   
 
SPONSOR:  Canadian Institutes of Health Research Institute of Aging, Izaak Walton Killam 
Trust, Psychosocial Oncology Research Training program, Faculty of Nursing University of 
Calgary, Faculty of Kinesiology University of Calgary. 
 
INVESTIGATORS:  

 

Dr. Nicole Culos-Reed, (Principal Investigator), Faculty of Kinesiology, 403-220-7540, 
nculosre@ucalgary.ca 
Colleen Cuthbert (student co-investigator), Faculty of Nursing, cacuthbe@ucalgary.ca 
Dr. Dianne Tapp (co-investigator), Faculty of Nursing, 403-220-6492, dtapp@ucalgary.ca 
Dr. Kathryn King-Shier (co-investigator), Faculty of Nursing, 403-220-4643, kingk@ucalgary.ca 
Dr. Dean Reuther (co-investigator), Faculty of Medicine, Department of Oncology, 403-521-
3093, dean.reuther@albertahealthservices.ca 
 
Main Contact: Dr. Nicole Culos-Reed, (Principal Investigator), Faculty of Kinesiology, 403-220-
7540, nculosre@ucalgary.ca 
 

This consent form is only part of the process of informed consent. It should give you the basic 
idea of what the research is about and what your participation will involve. If you would like 
more detail about something mentioned here, or information not included here, please ask. Take 
the time to read this carefully and to understand any accompanying information. You will 
receive a copy of this form. 
 
 
 
 
BACKGROUND 

 
The effects of cancer on family caregivers have been widely researched, and numerous physical 
and psychological health impacts including lower quality of life have been documented. The 
inability of caregivers to participate in healthy behaviors, such as exercise, has also been 
documented. Family caregivers, including those who are older, may have increased vulnerability 
to the physical and psychological health impacts of caregiving because of their own health 
problems and normal age related changes.  
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There is very little research examining the impact of a structured exercise program designed 
specifically for cancer caregivers. The proposed study will examine the impact of a structured 
exercise program in family caregivers, on physical and emotional health, quality of life, physical 
activity levels, and fitness levels.  
 
This is a randomized controlled trial meaning that participants will be randomly assigned to one 
of two different groups. One group, the center based group, will attend exercises classes run by a 
qualified exercise professional at either the Thrive lab at the University of Calgary Campus, or at 
a gym space at the Richmond Road Diagnostic Treatment Center or the Holy Cross Hospital. A 
second group, will act as a control group, and will not be provided with any exercise instruction 
for the first 12 weeks of the study. After 12 weeks, the control group will be enrolled in the 
exercise program. There will be approximately 80 participants enrolled in this study, 40 
participants per group.  
 
 
WHAT IS THE PURPOSE OF THE STUDY? 

 
The purpose of the study is to examine the impact of a 12-week exercise intervention for 
caregivers who are actively providing care or support to cancer patients. Physical activity levels, 
general fitness levels, quality of life, perceived changes to sleep, mood (depression and anxiety), 
and social support will be evaluated. In addition, we will examine the 12-week maintenance 
period, immediately following the intervention, on adherence to exercise, physical activity 
levels, general fitness levels, quality of life, perceived changes to sleep, mood (depression and 
anxiety), and social support. 
 
WHAT WOULD I HAVE TO DO? 

1. Attend 3 measurement visits, one at the beginning of the study and then two more 12 weeks 
apart.  

2. Complete questionnaires at the beginning of the study, immediately after the intervention 
and again 12 weeks later.  

3. Attend twice weekly exercise classes during the intervention (12-weeks).  
4. Complete daily exercise journals.   

 
 

Measurements: 

Each of the 3 measurement visits (approximately 1.5 hours long) will involve the following: 
 Questionnaire-based assessments of your personal well-being, including quality of 

life, depression, anxiety, sleep, social support, and physical activity levels. 
 Fitness assessments, including a walking test of aerobic capacity, a grip strength 

measure, sit-to-stand measure, and flexibility measures.  
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 Anthropometric assessments including height and weight.  
 
Additional measurements will be completed throughout the intervention daily include:  

 Physical Activity Journals (daily) 
 
 
A future study interviewing family caregivers is planned in follow-up to this study. Participants 
from the study will be contacted to determine their interest in participating in one on one 
interviews to determine their perceptions about the benefits of the physical activity study. By 
providing informed consent, you are giving permission to be contacted for potential participation 
in the follow-up study. You will be asked to provide your name and contact telephone number at 
the end of the study. Participation in the follow-up study is completely voluntary. 
 
 
WHAT ARE THE RISKS? 

 
There are risks associated with involvement in any exercise program.  However, screening will 
determine your ability to be active and involved in the program, thereby mitigating the risks. 
There are no other known physical or psychological risks associated with involvement in the 
program.   
 
WILL I BENEFIT IF I TAKE PART? 

If you agree to participate in this study, there may or may not be a direct benefit to you. Your 
quality of life may be improved during the study, but there is no guarantee this research will help 
you. The information we get from this study may help us to provide better and more accessible 
activity options for caregiver to cancer patients in the future. 
 
DO I HAVE TO PARTICIPATE? 

Participation in this study is completely voluntary and you may withdraw at any time without 
jeopardizing your health care. Please inform the research coordinator or the principal investigator 
if you choose to withdraw from the study.  
 
WHAT ELSE DOES MY PARTICIPATION INVOLVE? 

Your participation in this study does not involve anything else beyond what is specified on this 
informed consent.  
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WILL I BE PAID FOR PARTICIPATING, OR DO I HAVE TO PAY FOR ANYTHING? 

There are no costs associated with participating in this research study (exercise session, body 
composition measurements, education sessions, and questionnaire). You will be compensated for 
your parking costs for the physical fitness assessments only.  
 
WILL MY RECORDS BE KEPT PRIVATE? 

All personal information will be kept in a file that is only identifiable by ID number. It will be 
locked in a filing cabinet in a secure lab office in the Faculty of Kinesiology at the University of 
Calgary. All uploaded data will be kept on a password protected secure server, on a password-
protected computer in the secure lab office mentioned above. Only pre-approved staff members 
will have access to this data. Hard copy data will be kept for 5 years, and will then be shredded. 
The ID number identification table will only be available to the Principal Investigator and co-
investigator of this study.  
 
The personal information including name and contact phone number will be removed from your 
questionnaire and kept in file that is locked in a filing cabinet in a secure lab office in the Faculty 
of Kinesiology at the University of Calgary. This information will not be uploaded with the study 
data and will be kept separate from the study data. Only pre-approved staff members will have 
access to this data. This personal contact information may be used to contact you to determine 
your interest in an interview following the exercise program.  
 
Should you wish to withdraw from the study prior to data analysis, the information that you 
provided will be destroyed and not included in the final report of the research project. If you 
withdraw after data analysis, the information you provided will be included in the final report of 
the research.   
 
Participation is completely voluntary and confidential. You are free to discontinue participation 
at any time during the study.  Names will not be included in the group data. The group data will 
be summarized for any presentation or publication of results.   
 
 
IF I SUFFER A RESEARCH-RELATED INJURY, WILL I BE COMPENSATED? 

 
In the event that you suffer injury as a result of participating in this research, no compensation 
will be provided to you by the University of Calgary, Alberta Health Services, or the 
Researchers. You still have your legal rights. Nothing said in this consent form alters your right 
to seek damages. 
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SIGNATURES 

 
Your signature on this form indicates that you have understood to your satisfaction the 
information regarding your participation in the research project and agree to participate as a 
participant. In no way does this waive your legal rights nor release the investigators or involved 
institutions from their legal and professional responsibilities. You are free to withdraw from the 
study at any time without jeopardizing your health care. If you have further questions concerning 
matters related to this research, please contact: 
 
 

 Dr. Nicole Culos-Reed, Faculty of Kinesiology, University of Calgary. 
  403-220-7540 
 
If you have any questions concerning your rights as a possible participant in this research, please 
contact the Chair, Conjoint Health Research Ethics Board, University of Calgary at 403-220-
7990. 

 
 
 

Participant’s Name  Signature and Date 

   

Investigator/Delegate’s Name  Signature and Date 

   

Witness’ Name  Signature and Date 

   

 
The University of Calgary Conjoint Health Research Ethics Board has approved this research 
study. 
 
A signed copy of this consent form has been given to you to keep for your records and reference. 
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APPENDIX J: RECHARGE TRIAL DOCUMENTS 

         

Participant Number ______ 

   
 

Title: The recharge study: Renewing caregiver health and well-being through exercise.  
 

Questionnaire packet Initial Assessment: Time 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All information collected will be kept anonymous and confidential. 
 
Please do not write your name on the questionnaire. 
 
Please follow the directions for completing each section of the questionnaire. 
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Questions numbers 1 through 9 are related to general information about you. Please fill in 

the blank, or check (√) the box that most accurately represents your situation. 

 

9. What is your age? ______________ 

10. Are you  

Male              

Female  

 

11. What is your marital status?   

Married/common-law 

Single 

Separated/Divorced 

Widowed 

 

12. What is the highest level of education you completed? 

Some high school 

Completed High School  

Technical School 

College Diploma 

Undergraduate University Degree 

Graduate University Degree 
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13. What is your employment status? 

I do not work outside the home 

I work part-time outside the home  

I work full-time outside the home     

I am retired      

 

14. What is your annual household income? 

Less than $30,000/year 

Between $30,000/year and $50,000/year 

Between $50,001/year and $100,000/year 

Over $100,000/year 

Do not wish to answer   

 

15. Do you identify yourself as belonging to a particular ethnic group? If so, which one? 

European 

South Asian 

Chinese 

Australian 

South American 

Middle American 

African 

Other _____________________________ 
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16. Do you have children or other dependents for which you are providing care other than the 

person who has cancer? 

Yes I have children who still live at home and require my care 

Yes I provide care to other family members of friends 

No            

9.  Do you live with the person you are providing care to? 

     Yes  

 No  

 

Questions 10 through 14 are related to your own health. 

 10. Do you have any chronic health problems (ongoing for at least six months) that have been 

diagnosed by a health professional and /or require you to take medications or have regular 

follow-up care (examples could include but are not limited to high blood pressure, diabetes, 

osteoarthritis, asthma or COPD, osteoporosis)? 

  Please list all chronic health conditions:  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________ 

 

11.What medications, including prescribed by a physician and over the counter medications, do 

you take on a regular basis? 

Please list the name of each medication(s) taken regularly and how often it is taken: 
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______________________________________________________________________________

______________________________________________________________________________

______________________________________________________ 

12.On average, how many servings of alcohol would you consume (1 oz. of hard liquor, 1 beer 

or I glass of wine is considered a serving) during a one week period? 

_____________________________servings per week. 

 

13.What is your smoking status? 

Life-long non- smoker 

Previous smoker but now quit 

Current smoker  

14. Has your weight changed since becoming a caregiver? 

Increased 

Decreased 

Unchanged 

 

Questions 15 through 21 are about your caregiving duties and the person that you may be 

assisting with their care. 

15.How long, in months, have you been providing care to the cancer patient?  

_______________________ months caregiving. 
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16.On average, how many hours per week do you spend in caregiver activities (including such 

things as transportation to and from appointments, meal preparation, medication management, 

management of side effects or symptoms from cancer, emotional support, personal care, social 

support, medical procedures or household maintenance).  

_______________________________ hours/week 

17. With what type of cancer has the patient you are providing care to been 

diagnosed?_______________________________________________________ 

18. When was the cancer patient first diagnosed? Month/Year? ____________ 

19. What type of treatment(s) is the patient currently on (chemotherapy, radiation therapy, no 

treatment) 

chemotherapy 

radiation therapy 

combination therapy 

hormone therapy  

no treatment 

 

20.  What is your relationship to the patient? 

Friend 

Spouse 

Daughter/Son 

Sibling  

21. What is the age of the patient? __________________________  
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Your Health and Well-Being 

 
 

This part of the survey asks for your views about your health.   

 
For each of the following questions, please mark an  in the one box that best 

describes your answer. 

1. In general, would you say your health is: 

Excellent Very good Good Fair Poor 

    
   1    2    3    4    5 

 

2. Compared to one year ago, how would you rate your health in general 

now? 

Much better 
now than one 

year ago 

Somewhat 
better 

now than one 
year ago 

About the 
same as 

one year ago 

Somewhat 
worse 

now than one 
year ago 

Much worse 
now than one 

year ago 

    
   1    2    3    4    5 

SF36 
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3. The following questions are about activities you might do during a typical 
day.  Does your health now limit you in these activities?  If so, how much?  

 

 

 

 

 

 

SF36

 Yes, 
limited 

a lot 

Yes, 
limited 
a little 

No, not 
limited 
at all 

    
 a Vigorous activities, such as running, lifting  

heavy objects, participating in strenuous sports ......................  1 .............  2 .............  3 

 b Moderate activities, such as moving a table, pushing  
a vacuum cleaner, bowling, or playing golf.............................  1 .............  2 .............  3 

 c Lifting or carrying groceries ....................................................  1 .............  2 .............  3 

 d Climbing several flights of stairs .............................................  1 .............  2 .............  3 

 e Climbing one flight of stairs ....................................................  1 .............  2 .............  3 

 f Bending, kneeling, or stooping ................................................  1 .............  2 .............  3 

 g Walking more than a kilometre ...............................................  1 .............  2 .............  3 

 h Walking several hundred metres .............................................  1 .............  2 .............  3 

 i Walking one hundred metres ...................................................  1 .............  2 .............  3 

 j Bathing or dressing yourself ....................................................  1 .............  2 .............  3 
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4. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a result 
of your physical health? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     
 a Cut down on the amount of  
  time you spent on work or  
  other activities ..................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 b Accomplished less than you  
  would like ........................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 c Were limited in the kind of  
  work or other activities ....................  1 ..............  2 ..............  3 ..............  4 .............  5 

 d Had difficulty performing the 
  work or other activities (for  
  example, it took extra effort) ...........  1 ..............  2 ..............  3 ..............  4 .............  5 

 

 

5. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a 
result of any emotional problems (such as feeling depressed or anxious)? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     
 a Cut down on the amount of  
  time you spent on work or  
  other activities ..................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 b Accomplished less than you  
  would like ........................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 c Did work or other activities 
  less carefully than usual ...................  1 ..............  2 ..............  3 ..............  4 .............  5 
SF36
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6. During the past 4 weeks, to what extent has your physical health or 
emotional problems interfered with your normal social activities with family, 
friends, neighbours, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

    
   1    2    3    4    5 

 
 
 
 
 
7. How much bodily pain have you had during the past 4 weeks? 

None Very mild Mild Moderate Severe Very severe 

     
   1    2    3    4    5    6 

 
 
 
 
 
8. During the past 4 weeks, how much did pain interfere with your normal 

work (including both work outside the home and housework)? 

Not at all A little bit Moderately Quite a bit Extremely 

    
   1    2    3    4    5 

 
 
 
 
 
 
SF36
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9. These questions are about how you feel and how things have been with 
you during the past 4 weeks.  For each question, please give the one 
answer that comes closest to the way you have been feeling.  How much of 
the time during the past 4 weeks… 

 
10. During the past 4 weeks, how much of the time has your physical health or 

emotional problems interfered with your social activities (like visiting with 
friends, relatives, etc.)? 

All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

    
   1    2    3    4    5 

SF36 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     
 a Did you feel full of life? ..................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 b Have you been very nervous? ..........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 c Have you felt so down in the  
dumps that nothing could  
cheer you up? ...................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 d Have you felt calm and   
peaceful? ..........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 e Did you have a lot of energy? ..........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 f Have you felt downhearted   
and depressed? .................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 g Did you feel worn out? ....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 h Have you been happy? .....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 i Did you feel tired? ...........................  1 ..............  2 ..............  3 ..............  4 ..............  5 
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1. How TRUE or FALSE is each of the following statements for you? 

 Definitely 
true 

Mostly 
true 

Don’t 
know 

Mostly 
false 

Definitely 
false 

     
 a I seem to get sick a little 

easier than other people ..................  1 ..............  2 .............  3...............  4 ..............  5 

 b I am as healthy as  
anybody I know ..............................  1 ..............  2 .............  3...............  4 ..............  5 

 c I expect my health to  
get worse .........................................  1 ..............  2 .............  3...............  4 ..............  5 

 d My health is excellent .....................  1 ..............  2 .............  3...............  4 ..............  5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SF36 
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The following 11 questions relate to your usual sleep habits during the past month only. 
Your answers should indicate the most accurate reply for the majority of days and nights 
in the past month. 
Please answer all questions. 
 
1. During the past month, what time have you usually gone to bed at night? 
 

BED TIME ___________ 
 
 

2. During the past month, how long (in minutes) has it usually taken you to fall asleep each 
night? 
 

NUMBER OF MINUTES ___________ 
 
 

3. During the past month, what time have you usually gotten up in the morning? 
 

GETTING UP TIME ___________ 
 
 

4. During the past month, how many hours of actual sleep did you get at night? (This may be 
different than the number of hours you spent in bed.) 
 

HOURS OF SLEEP PER NIGHT ___________ 
 
 

For each of the remaining questions, check (√) the one best response. Please answer all 
questions. 
 
5. During the past month, how often have you had trouble sleeping because you . . . 
 
a) Cannot get to sleep within 30 minutes 
 
Not during the  Less than   Once or twice  Three or more 
past month_____      once a week_____  a week_____  times a week_____ 
 
 
b) Wake up in the middle of the night or early morning 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
PSQI 
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c) Have to get up to use the bathroom 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
d) Cannot breathe comfortably 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
e) Cough or snore loudly 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____   a week_____  times a week_____ 
 
 
f) Feel too cold 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____   a week_____  times a week_____ 
 
 
g) Feel too hot 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
h) Had bad dreams 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
i) Have pain 
 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
j) Other reason(s), please describe__________________________________________ 

PSQI 
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10. Do you have a bed partner or room mate? 
 

No bed partner or room mate __________ 

Partner/room mate in other room __________ 

Partner in same room, but not same bed __________ 

Partner in same bed __________ 

If you have a room mate or bed partner, ask him/her how often in the past month you 
have had . . . 
 
e) Loud snoring 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
f) Long pauses between breaths while asleep 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____     a week_____  times a week_____ 
 
 
g) Legs twitching or jerking while you sleep 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
 
h) Episodes of disorientation or confusion during sleep 

 
Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
 
e) Other restlessness while you sleep; please 

describe_______________________________________________________________________ 

Not during the  Less than   Once or twice  Three or more 
past month_____  once a week_____  a week_____  times a week_____ 
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The next 20 questions relate to how you might have felt or behaved during the past week.  
Circle the number for each of the statements which best describes how often you felt or 
behaved this way DURING THE PAST WEEK.  
 
     
     Rarely or none   Some or a Occasionally or    Most or all  
     of the time    little of the a moderate      the time  
     (less than once  time (1-2 amount of time     (5-6 days) 
     a day)     days)    (3-4 days)   
 
During the Past Week…… 
 
1. I was bothered by things that   
    usually don’t bother me.   0  1  2  3 
 
2. I did not feel like eating; my  
    appetite was poor.    0  1  2  3 
 
3. I felt that I could not shake off  
    the blues even with help from  
    my family or friends.   0  1  2  3  
 
4. I felt I was just as good as other 
    people.     0  1  2  3  
 
5. I had trouble keeping my mind  
    on what I was doing.   0  1  2  3  
 
6. I felt depressed.    0  1  2  3  
 
7. I felt that everything I did was  
    an effort.     0  1  2  3 
 
8. I felt hopeful about the future.  0  1  2  3 
 
9. I thought my life had been  
    a failure.     0  1  2  3  
 
10. I felt fearful.    0  1  2  3  
 
11. My sleep was restless.   0  1  2  3  
 
12. I was happy.    0  1  2  3  
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Rarely or none   Some or a Occasionally or    Most or all  
     of the time    little of the a moderate      the time  
     (less than once  time (1-2 amount of time     (5-6 days) 
     a day)     days)  (3-4 days)  
13. I talked less than usual.   0  1  2  3  
 
 
14. I felt lonely.    0  1  2  3 
 
15. People were unfriendly.    0  1  2  3 
 
16. I enjoyed life.    0  1  2  3  
 
17. I had crying spells.   0  1  2  3  
 
18. I felt sad.     0  1  2  3  
 
19. I felt that people dislike me.  0  1  2  3  
 
20. I could not get “going.”   0  1  2  3  

 

 

 

 

 

 

 

 

 

CESD 
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The following questions, numbered 1-20,  are related to how you may feel at 

this moment.  

A number of statements which people have used to describe themselves are given below. Read 

each statement and then circle the appropriate number to the right of the statement to indicate 

how you feel right now, that is, at this moment. There are no right or wrong answers. Do not 

spend too much time on any one statement but give the answer which seems to describe your 

present feelings best.  

 NOT AT ALL SOMEWHAT MODERATELY           

SO 

VERY MUCH 

SO 

     

1. I feel calm 1 2 3 4 

2. I feel secure 1 2 3 4 

3. I am tense 1 2 3 4 

4. I feel strained 1 2 3 4 

5. I feel at ease 1 2 3 4 

6. I feel upset 1 2 3 4 

7. I am presently worrying                                                                       

over possible misfortunes 

1 2 3 4 

8. I feel satisfied 1 2 3 4 

9. I feel frightened 1 2 3 4 

10. I feel comfortable 1 2 3 4 
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NOT AT ALL 

 

SOMEWHAT 

 

MODERATELY 

SO 

 

VERY MUCH 

SO 

11. I fee self-confident 1 2 3 4 

12. I feel nervous 1 2 3 4 

13. I am jittery 1 2 3 4 

14. I feel indecisive 1 2 3 4 

15. I am relaxed 1 2 3 4 

16. I feel content 1 2 3 4 

STAI     

17. I am worried 1 2 3 4 

18. I feel confused 1 2 3 4 

19. I feel steady 1 2 3 4 

20. I feel pleasant 1 2 3 4 

 

The following questions, numbered 21-40,  are related to how you generally 

feel.  

A number of statements which people have used to describe themselves are given below. Read 

each statement and then circle the appropriate number to the right of the statement to indicate 

how you generally feel.There are no right or wrong answers. Do not spend too much time on any 

one statement but give the answer which seems to describe you generally feel.  
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 NOT AT ALL SOMEWHAT MODERATELY 

SO 

VERY 

MUCH SO 

     

21. I feel pleasant 1 2 3 4 

22. I feel nervous and 

restless 

1 2 3 4 

23. I feel satisfied with 

myself 

1 2 3 4 

24. I wish I could be as 

happy as others seem to be 

1 2 3 4 

25. I feel like a failure 1 2 3 4 

26. I feel rested 1 2 3 4 

27. I am calm, cool, and 

collected 

1 2 3 4 

 

28. I feel that difficulties 

are piling up so that I 

cannot overcome them 

 

1 

 

2 

 

3 

 

4 

29. I worry too much over 

something that doesn't 

really matter 

1 2 3 4 

30. I am happy 1 2 3 4 

31. I have disturbing 

thoughts 

1 2 3 4 
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NOT AT 

ALL 

 

SOMEWHAT 

 

MODERATELY 

SO 

 

VERY 

MUCH SO 

32. I lack self-confidence 1 2 3 4 

33. I feel secure 1 2 3 4 

34. I make decisions easily 1 2 3 4 

35. I feel inadequate 1 2 3 4 

36. I am content 1 2 3 4 

37. Some unimportant 

thought runs through my 

mind and bothers me 

1 2 3 4 

38. I take disappointments 

so keenly that I can't put 

them out of my mind 

1 2 3 4 

39. I am a steady person 1 2 3 4 

40. I get in a state of 

tension or turmoil as I think 

over my recent concerns 

and interests  

1 2 3 4 

STAI 
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The following questions, numbered 1-12, relate to your feelings about support from 
your family and friends.  
Indicate how you feel about each statement.   
 
     Circle the “1” if you Very Strongly Disagree     

  Circle the “2” if you Strongly Disagree    
  Circle the “3” if you Mildly Disagree     
  Circle the “4” if you are Neutral     
   Circle the “5” if you Mildly Agree     

Circle the “6” if you Strongly Agree     
Circle the “7” if you Very Strongly Agree    
 
      Very strongly             Very strongly 
      disagree     agree 
        
 

1. There is a special person who is around when I am in need.     1    2    3    4   5    6    7   
 
2. There is a special person with whom  
     I can share my joys and sorrows.            1    2    3    4   5    6    7  
 
3. My family really tries to help me.                                               1    2    3    4   5    6    7  
  
4. I get the emotional help and support I need from my family.       1    2    3    4    5    6    7  
    
5. I have a special person who is a real source of comfort to me.    1    2    3    4    5    6    7  
 
6. My friends really try to help me.                                                   1    2    3    4    5    6    7  
 
7. I can count on my friends when things go wrong.                        1    2    3    4    5   6     7  
    
8. I can talk about my problems with my family.                           1    2     3   4    5    6     7  
 
9. I have friends with whom I can share my joys and sorrows.       1    2    3    4    5   6     7  
 
10. There is a special person in my life who cares about my  
       feelings.          1    2    3    4    5   6     7 
  
11. My family is willing to help me make decisions.    1    2    3    4    5   6     7 
 
12. I can talk about my problems with my friends.          1    2    3    4    5   6     7  
MSPSS 
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The following questions, numbered 1 and 2, are about the amount of exercise you get in a 
typical week. Exercise is defined as structured/planned activities that include movement of 
the body with the goal of maintaining or improving health.  
 
1. During 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). 
 

 
Times Per Week 

 
 
a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)       __________ 
(e.g., running, jogging, hockey, football, soccer, 
squash, basketball, cross country skiing, judo, 
roller skating, vigorous swimming, 
vigorous long distance bicycling) 
 
 
b) MODERATE EXERCISE 
(NOT EXHAUSTING)        __________ 
(e.g., fast walking, baseball, tennis, easy bicycling, 
volleyball, badminton, easy swimming, alpine skiing, 
popular and folk dancing) 
 
 
c) MILD EXERCISE 
(MINIMAL EFFORT)        __________ 
(e.g., yoga, archery, fishing from river bank, bowling, 
horseshoes, golf, snow-mobiling, easy walking) 
 
 
2. During a typical 7-Day period (a week), in your leisure time, how often do you engage in any 
regular activity long enough to work up a sweat (heart beats rapidly)? 
 

OFTEN  SOMETIMES   NEVER/RARELY 
 
2.    2.   3.  

GLTEQ 

This completes the questionnaire. Thank you for taking time to answer these 
questions. 
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PARTICIPANT INTAKE FORM 
 

 

Client Name (First and Last): ______________________________________________ 

Address: ______________________________________________________________ 

City: _________________________       Province: ________________  

Postal Code: _______________ 

Age: ______________________       DOB: _______________________                                                 

Phone: ___________________________________________________ 

Email: ____________________________________________________ 

 
How did you hear about the RECHARGE STUDY? ________________________________ 

 
 

 

Emergency Contact Person____________________________________________________ 

Relationship________________________________________________________________ 

Home Phone _______________________________________________________________ 

Cell Phone _________________________________________________________________ 

Family Physician name _______________________________________________________ 

 
Lifestyle Habits: (smoking, alcohol, other drugs - frequency / former / quit date) 
smoking: 

alcohol: 

other drugs: 

Stress: (Do you consider your day stressful? What is the nature of your stress) 
 
 
 

Personal and Contact Information 

Emergency Contact Information 
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Sleep: (How many hours of sleep/night is typical? How would you describe the quality of 
sleep?) 
 
 
 
 
Occupational: (What are the physical demands of your job on a daily basis?) 
 
 
 
Support System: 
 
 
 
 

 
 

What has your activity level been in the past few weeks?  
 
Type Frequency Duration Intensity 

 

 

   

 

 

   

 

 

   

 
 
 
 
 
 
 

Physical Activity Profile 
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What exercise equipment do you have access to? (gym pass, cardio, weights/bands, balls 
etc.)? 
 
 
 

 
 
What are your preferred methods of exercising, 1-on-1 personal training, group exercise 
classes, home-based program? Why? 
 
 
 
 
 
 

What is your motivation to do this program? Why do you want to participate? What do 
you hope to achieve? (Exercise and Activity Goals) 
 
 
 

 
 

List any Chronic Medical conditions: 
 
 
 
 
 
Any limitations with Physical Activity? 
 
 
 
 
 
Current Medications (including vitamins and supplements) 
 

Medical History 

Program Goals  
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Prescription/Vit/Supplement Dose Frequency Notes 

    

    

    

    

    

Allergies:  
 
 
 
 
 
 
Any recent accidents/trauma or surgery?  
 
 
 
 
 
Any physical limitations to exercise (muscle injuries, arthritis, balance problems)?  
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General Exercise Program 

Name:  

GOALS: 150 minutes/week aerobic; 2 sessions/week resistance; 5-7 sessions/week stretches 

AEROBIC TRAINING PROGRAM 

FREQUENCY Work up to 150 minutes per week. Start with 2-3 sessions per week and 
work up to 5 sessions per week gradually over the 12 weeks. 

INTENSITY 

During your aerobic sessions, RPE should be between 2 to 6. During the 
initial few weeks aim for lower RPE (depending on fitness level). Can 
increase to higher levels of RPE for short bouts toward end of program.  

DURATION 

20 – 60 minutes per session. Aerobic sessions can be completed in single 
bouts or in multiple bouts (ex. 3 X 10-minute sessions) depending on fitness 
level and energy on any given day. Increase sessions by 5-10 minutes every 
1-2 weeks. 

TYPE 
The best type of activity is one that you enjoy. Try to pick a continuous 
activity such as walking, swimming, cycling, or jogging. 

 
 
RESISTANCE TRAINING PROGRAM 

FREQUENCY 2 sessions per week 

INTENSITY 

If just starting a resistance program start with 40-50% of the maximum 
amount that you could lift to improve strength and form. If previous 
experience with resistance training, start with 60-70% of the maximum 
amount that you could life.   

TYPE 
The best type of resistance exercises include all the major muscle groups of 
the body. 

Repetitions Start with 8 repetitions. The goal is to progress to 12 repetitions per exercise 
Sets Start with 1 set. Work up to 2-3 sets per exercise. 

Pattern 
Rest 2-3 minutes between exercises. 2 days rest between resistance training 
days. 

Progression Progress through level 1, 2 and 3 as outlined below. 
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Level 1 Level 2 Level 3 

Squat 
 sit to stand from 

chair with arm rests 
or sit to stand 
without arm rests 
 

Squat 

 sit to stand from chair with 
balance 

Squat 

 squat with thera-band or 
hand held resistance 

Hamstring Curl 
 supine bridge 

Hamstring Curl 
 supine single leg bridge 

Hamstring Curl 
 supine plank on ball 

progressing to supine 
hamstring curls on ball 

Low Rows 

 thera-band double 
arm or single arm 

Low Rows 

 bent over rows single arm 
with weights 

Low Rows 

 body weight row with 
decreasing incline 

Push-Up 
 wall push-up 

 

Push-up 
 standing thera-band chest 

press 

Push-up 
 push-up from knee 

progressing to push-up from 
toes 

Calves 
 calf raise 

Calves 
 single leg calf raise 

Calves 
 calf raise with weights 

Shoulders 
 scaption with 

weight 

Shoulders 
 single arm scaption 

Shoulders 
 incline press progressing to 

military press 
Deadlift 

 without weights 
Deadlift 

 with weights 
Deadlift 

 with weights 
Box Step 

 start each leg x 10 
Box Step 

 increase to each leg x 12 
Box Step 

 increase height of box 
Dumbell chop 

 unweighted chops 
Dumbell Chop 

 weighted chops dumbell 
standing 

Dumbell Chop 
 weighted chops dumbell 

with squat 
Core strengthening 
and balance 
exercises 

  

Plank 
 incline plank from 

knees 5x10 seconds 
work-up to 5x30 
seconds 

Plank 
 plank from knees 5x 

10 seconds work-up to 
5x30 seconds 

Plank 
 push-up plank from 

toes 5x 10 seconds 
work-up to 5x30 
seconds 
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 push-up plank from 
knees 5x10 seconds 
work-up to 5x30 
seconds 
 

 swiss ball roll-out 
5x10 seconds work-up 
to 5x30 seconds 

 plank from toes 5x 
10 seconds work-up 
to 5x30 seconds 
 

Deadbug 
 deadbug 

arms 
 

Deadbug 
 deadbug knee to chest 

single leg 
 deadbug straight leg 

single leg 

Deadbug 
 deadbug alternating 

arms and legs 

Single leg stance 
 start 10 

seconds x 10 
repetitions 

 work-up to 
30 seconds x 
10 
repetitions 

Single leg stance 
 single leg stance with 

alphabet 

Single leg stance 
 single leg deadlift 
 single leg deadlift 

with weights 

 

STRETCHING PROGRAM 

FREQUENCY Start with 2 days per week. Work toward 5-7 days per week. 

INTENSITY Stretch to the point of feeling tightness or slight discomfort 

DURATION 
Hold each stretch for 30 seconds. Holding up to 60 seconds may be of 
benefit in older adults 

TYPE 
The best type of stretching includes flexibility exercises for each of the 
major muscle-tendon groups 

Stretches 

 calf stretch 
 pectoralis stretch 
 overhead lat stretch 
 cat and camel torso stretch 
 hip flexor stretch 
 modified hurdler stretch 

 
 

 hip stretch 
 posterior deltoid stretch 
 side neck stretch 
 neck and trap stretch 
 quadriceps stretch 
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Fitness Assessment: Raw Data Sheet 

Name: _________________ Study ID: _____________      Age: ___________    

Date: ____________________ Testing Location: _____________________ 

Tester: ________________________   

Confirm testing timing and confirmation of completed paperwork: 

☐ Baseline (time 0 - all 

participants) 

☐ 12 weeks (time1 and 

second Time 0 for control 

group - all participants) 

☐ 12 weeks (time 1 for 

control group only) 

☐ 24 weeks (time 2 - 

all participants) 

☐ Consent Form 

1. Study 

   

☐ Intake Form    

☐ Questionnaires: 
Demographics, CES-D, 
MOSF-36, MSPSS, STAI, 
PSQI, GLTEQ 

☐ Questionnaires: CES-D, 
MOSF-36, MSPSS, STAI, 
PSQI, GLTEQ 

☐ Questionnaires: CES-
D, MOSF-36, MSPSS, 
STAI, PSQI, GLTEQ 

☐ Questionnaires: 
CES-D, MOSF-36, 
MSPSS, STAI, PSQI, 
GLTEQ 

☐ Received parking money 

and pass for next visit 

☐ Received parking pass for 

next visit 

☐ Received parking 

pass for next visit 

☐ Received parking 

pass for next visit 

☐ Booked for next 2 

Assessments 

☐ Booked for next 1 

Assessments 

☐ Booked for next 1 

Assessments 

☐ Booked for next 1 

Assessments 

☐ Randomized and 

Provided with Necessary 

Information 

☐ Provided with Necessary 

Follow-up Information 

☐ Provided with 

Necessary Follow-up 

Information 

☐ Provided with 

Necessary Follow-up 

Information 

CEP Checklist:  

 Stop watch for 6-min walk test 
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Notes: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

Fitness Screening: 

Measure (CPAFLA 

Protocols) 

Trial 1 Trial 2 (if 

necessary) 

Final 

Resting BP (mmHg) 

*measure R-arm girth to 

ensure correct cuff size 

   

Resting HR (b/min)    

* Note: BP and HR should be taken after a minimum of 5 minutes of quiet sitting according to 
CPAFLA protocol. If BP is above 144/94 or HR is greater than 99 b/min, complete body 
composition but do not do any exercise testing. 
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Body Composition/Anthropometry: 

Measure (CPAFLA Protocol) Trial 1 Trial 2  Trial 3 (If 

necessary) 

Final 

Body Mass (Kg)     

Height (cm)     

BMI (BM kg/ht in m2)     

Chest Circumference (cm) 

* measure at center 

    

Waist Circumference (cm) 

* measure on right 

    

Hip Circumference (cm) 

* measure on right 

    

Waist to Hip Ratio (waist/hip)     

Note: For circumference measurements, take 2 measurements and if they are more than 0.5 cm 
different, take a 3rd measurement. Final values should be the average of the 2 closest 
measurements rounded off to one decimal. Body mass is taken to the nearest 0.1kg. 
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Musculo-Skeletal Fitness: 

Measure  

(CPAFLA Protocol with 

JAMAR C9266-10) 

 Trial 1 Trial 2 Highes

t 

Combined 

Score Left + 

Right 

Grip Strength (kg) Right Hand     

Left Hand    

 

 

Measure Score (stands in 30 seconds) 

30-Second Sit to Stand  

* Participant to sit forward on chair with arms across chest. Participant completes as many full 
stands as possible in 30 seconds. Must come from complete seated position to complete stand.  

 
Measure  Time held without error (seconds) 

Balance Test 

Dominant Leg:__________ 

Right Leg  

 

Left Leg  

 

*Participant must stand on leg with hands on hips and eyes open with shoes off. Time participant 
to a maximum of 45 seconds. Stop timing when error occurs. Error includes touching foot down 
or to other leg, or tipping more than 15 degrees.  
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Measure  On Floor On Foam 

Balance Test Two feet –

eyes open 

  

Two feet –

eyes closed 

  

 

Measure Trial 1 Trial 2 Highest 

Sit & Reach (cm)  

 

  

* Participant performs two sets of modified hurdler’s stretch for 20 seconds on each side before 
performing the sit and reach test.  

 
Measure Total 

Laps 

Total Distance / 

Lap 

Total Distance RPE (1-10) 

6-Minute Walk Test   

 

  

* See attached page for track distance. Please instruct participant to walk on the inside lane of the 
track and cover as much distance as possible in 6 minutes at a walking pace (always one foot on 
the floor). At the 6-minute mark, calculate the total distance covered and ask participants RPE on 
1-10 scale.  
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Participant Hand Outs 
 
 

Introduction to 

Physical Activity & Exercise 

Physical Activity: Activity that is part of daily living. Examples include: workplace, household 

and lifestyle physical activity.  

Exercise: Planned and structured physical activity that is done to improve at least one aspect of 

physical fitness.  

 

The FITT PRINCIPLE 

Frequency- How often you exercise 

 Example: 3 times / week 

 

Intensity- How hard you work during exercise 

 Example: 4/10 on the Rated Perceived Exertion Scale 

 

Time- How long you exercise 

 Example: I exercised for 30 minutes 

 

Type- What type of activity 

 Example: Cycling 
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Other EXERCISE PRINCIPLES: 

Overload: A greater than normal stress on the body is required for physical adaptation to take 

place.  

 

Progression: Overload needs to be progressively increased, and there is an optimal level of 

overload that should be applied 

 

Specificity: Training to match your goals. To become better at a certain skill, you must practice 

that skill.  

 

Adaptation: The body’s ability to adapt to the increase or decrease in physical demands.  

 

Reversibility: ‘Use it or Lose it’. Muscles increase in size and strength with use, and decrease in 

size and strength with disuse.  

 

Rest and Recovery: To properly adapt, your body must rest and recover.  
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Physical Activity 

JOURNAL 

 

WEEK NUMBER: _____   Name:__________________________ 

 

WEEKLY GOAL:     Date:  __________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

 

Monday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 
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Tuesday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 

   

   

   

   

 

 

Wednesday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 
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Thursday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 

   

   

   

   

 

 

Friday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 
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Saturday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 

   

   

   

   

 

 

Sunday  ☐ Day Off 

Activity (e.g. walking, strength training) Intensity (0-10) Duration (minutes) 
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UNDERSTANDING THE WARM UP 

What is a Warm Up?  

A warm up is the act of preparing for an athletic event or workout by exercising or practicing for 
a short time beforehand. Warming up helps reduce your risk of injury and the aches and pains 
that come with exercise. The physiological reason to warm up is to assist your circulatory system 
in pumping oxygen-rich blood to your working muscles. The idea is to increase circulation 
throughout the body, in a gradual manner. A proper warm up safely prepares the body for the 
increased demands of exercise. 
 
Cold muscles do not absorb shock or impact as well, and are more susceptible to injury. While 
scientific studies are ongoing to define the best warm up techniques for injury prevention, the 
warm up in general is firmly established as a key to exercising safely and effectively. A warm up 
should be done before strength training, aerobic and stretching. 
 
Examples of Warm Up Activities 
A warm up should be sport-specific, which means that it mimics the activity you’re about to do, 
but at a lower intensity, lower impact, and/or slower speed. For example, you’d walk before 
running.  Other general warm ups include the stationary biking, using the elliptical machine or 
light stair climbing. A good warm up before strength training is to do the exercises you are about 
to perform with a very light weight first. Contrary to popular belief, stretching is NOT the same 
thing as warming up. In fact, stretching should come at the very end of your workout for best 
results. 
 
What are the Benefits of Warming Up?  
A warm-up helps you prepare both mentally and physically for exercise, and reduces the chance 
of injury. During a warm-up, any injury or illness you have can often be recognized, and further 
injury prevented. Other benefits of a proper warm up include:  

 Increased movement of blood through your tissues, making the muscles more pliable. 
 Increased delivery of oxygen and nutrients to your muscles. This prevents you from 

getting out of breath early or too easily. 
 Prepares your muscles for stretching. 
 Prepares your heart for an increase in activity, preventing a rapid increase in blood 

pressure. 
 Prepares you mentally for the upcoming exercise. 
 Primes your nerve-to-muscle pathways to be ready for exercise. 
 Improves coordination and reaction times. 

How to Warm Up 
When warming up, keep the FITT Principles (Frequency, Intensity, Time and Type) in mind.  
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 Frequency: How often you should warm up 
A proper warm up should be done before any exercise session or physical activity, 
whether it is a cardio, strength training workout, or stretching. 
  

 Intensity: How intensely you should warm up 
A warm-up should start with exercises of low intensity and then progress to match the 
intensity of the main exercises of the workout. The greater the intensity of the workout, 
the longer its warm-up should be. Speed, strength, and difficult technical workouts 
should have longer warm-ups than aerobic fitness or endurance workouts. A general 
recommendation is to perform a warm-up that includes all the large muscle groups of the 
body. 
 
For an effective warm up, perform movements that increase your heart rate and 
breathing, and slightly increase the temperature of your muscle tissue. A good indication 
of this is when you have raised a light sweat. Your warm up should be nice and easy. If it 
makes you too tired, try doing less strenuous warm up exercises. 
  

 Time: How long your warm up should last 
Your warm up should last at least 5-10 minutes (or slightly longer in cold weather or 
before high-intensity exercise). Breathing will be harder than normal, but not as hard as 
during the actual exercise. 
  

Type: What activities are suitable for warming up? 
The warm up can be a lower intensity version of the workout you are about to do, or it can be a 
completely different exercise. As long as it increases your heart rate and breathing, and involves 
the muscles you are about to use, it is considered a proper warm up. 
 
 

 

 

Information taken from www.sparkpeople.com – article by Jen Mueller and Nicole Nichols. 
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WHAT ABOUT THE COOL DOWN? 

 

What is a Cool Down?  
A cool down is the act of gradually lowering body temperature, heart rate, and breathing rate 
following exercise. 
 
The purpose of cooling down is to slowly return your body to a lower or resting state. When 
exercise ends abruptly, blood pressure also drops, which could cause dizziness or fainting. A 
proper cool down prevents the sudden pooling of blood in your extremities and re-circulates 
blood back to the heart, skeletal muscles and brain. This phase of your workout helps prevent 
muscle stiffness or soreness too. 
 
You may see conflicting advice as to whether cooling down prevents post-exercise muscle 
soreness (also known as delayed-onset muscle soreness or DOMS). However, even if cooling 
down doesn’t prevent DOMS, the other benefits of cooling down mean that you should always 
make it a part of your exercise session. 
 
Examples of Cool Down Activities 
A cool down can be a slower or lower-intensity version of the activity you just did during your 
exercise session (like walking after running). The cool down should be gradual. In other words, 
do not go straight from running full speed to a walking. A light jog in between would be more 
appropriate so your body can slowly return to normal. The cool down can also be a different 
activity than you just did, provided it involves the same muscles. Contrary to popular belief, 
stretching is NOT the same thing as cooling down. In fact, stretching should come after a proper 
cool down. 
What are the Benefits of Cooling Down?  
A proper cool down provides many benefits. Some of these include:  

 Helping your heart rate and breathing gradually return to normal. 
 Preventing fainting or dizziness, which can result from blood pooling in the extremities 

when vigorous activity is stopped suddenly. 
 Preparing your muscles for the next exercise session, which enables you to compete again 

at the same level within a short period of time (whether it’s tomorrow or a few days from 
now). 

 Removing waste products (such as lactic acid), which can build up during vigorous 
activity. 

 Reducing the immediate post-exercise tendency for muscle spasm or cramping. 
 Reduces muscle soreness and stiffness. 

How to Cool Down 
When cooling down, keep the FITT Principles (Frequency, Intensity, Time and Type) in mind.  
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 Frequency: How often you should cool down 
A proper cool down should be done after any exercise session or physical activity, 
whether it is a cardio or strength training workout. 
  

 Intensity: How intensely you should cool down 
Cool down with a low intensity exercise after a vigorous workout. Continue your chosen 
exercise (or a different one) while gradually slowing its intensity and/or speed. Gradually 
slowing down the pace and exertion of your activity over several minutes can seem a 
natural progression, as well as fulfilling the need to include a cool down at the end of 
your exercise. Another option is to jog or walk briskly for a few minutes after your 
exercise, making sure that this activity is lower in intensity than the exercise you have 
just performed. 
  

 Time: How long your cool down should last 
A 10 to 15 minute cool down should be sufficient to allow your heart rate and breathing 
to return to normal. After exercise or strenuous physical activity, it is important to 
decrease your body temperature gradually until lowers back to normal. 
  

 Type: What activities are suitable for cooling down? 

The cool down can be a lower intensity version of the workout you just did, or it can be a 
completely different exercise. As long as it slowly lowers your heart rate and breathing, 
and involves the muscles you just worked, it is considered a proper cool down. 
 

 

 

 

 

 

Information taken from www.sparkpeople.com – article by Jen Mueller and Nicole Nichols. 
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STRETCHING 

Stretching comes naturally to all of us. You might notice that if you have been sitting in a 
particular position for a long time, you stretch unconsciously. It feels good! In addition to that 
good feeling, a consistent stretching program will produce large gains in flexibility and joint 
movement. 
 
What is Stretching?  
The act of stretching is to extend or lengthen your body or limbs. Stretching helps you develop 
and maintain a healthy level of flexibility, which refers to the range of movement at any 
particular joint. Stretching is also referred to as flexibility training. Examples of stretches 
include: calf stretch, hamstring stretch, triceps stretch, and certain yoga poses and Pilates 
exercises. 
Flexibility training is broadly accepted as a way to increase joint mobility. The goal of stretching 
is to optimize joint mobility while maintaining joint stability. Although research has shown that 
different stretching methods will improve joint flexibility, it should be noted that inappropriate 
stretching can cause injury. Recently, researchers have promoted the concept of a “functional 
range of motion.” This refers to developing just enough flexibility for a specific activity (or 
sport) without compromising joint stability. 
 
Everyone should stretch, regardless of age, gender, or flexibility level. Stretching should be a 
part of your daily routine, whether you exercise or not. There are simple stretches you can do 
while watching TV, using the computer, or getting ready for bed. 
 
What are the Benefits of Stretching? 
Without regular stretching, your muscles will tighten and the range of motion in your joints will 
decrease as you age. This can put a damper on active lifestyles and even hinder day-to-day 
activities. Tasks that used to be simple, such as zipping up a dress or reaching for a can off of the 
top shelf, can become extremely difficult. A regular stretching program can help you to maintain 
your range of motion and make daily living activities easier.  
 
Stretching does not demand a huge time commitment, but it can give you huge results! Here are 
some of the benefits you can expect from a regular stretching program:  

 Reduced muscle tension. 
 Increased range of movement in the joints. 
 Enhanced muscular coordination. 
 Increased circulation to various parts of the body. 
 Increased energy levels (resulting from increased circulation). 
 Delayed onset of muscle fatigue. 
 Enhanced performance in daily life, sports, or other physical activity. 
 Improved posture. 
 Mental relaxation. 
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 Added variety, enjoyment, and satisfaction to your exercise program. 

Stretching is important for people of all ages! One of the greatest benefits of stretching is that 
you’re able to increase your range of motion, which means your limbs and joints can move 
further without discomfort or injury. Post-exercise stretching can also aid in workout recovery, 
decrease muscle soreness, and ensure that your muscles and tendons are in good working order. 
The more conditioned your muscles and tendons are, the better they can handle the rigors of 
sport and exercise, and the less likely that they'll become injured. 
 
What Influences Your Level of Flexibility?  
There are four main factors that affect your flexibility level and ability to stretch:  

1. Age. Younger people are naturally more flexible than older people. Why? Muscle 
connective tissues have a natural tendency to shorten and lose elasticity as you age, 
resulting in muscle tightness and stiffness. 

2. Gender. Females tend to be more flexible than males. 
3. Exercise history. Active people tend to be more flexible than inactive people. 
4. Temperature. When your muscles are warm (whether from exercising or from a warmer 

environment), they will be more flexible than when they are cold. Why? Increase in 
muscle temperature decrease muscular resistance, which boosts your range of motion. 

How Much Stretching Should You Do?  
When considering the guidelines for aerobic exercise, keep the FITT principles in mind 
(Frequency, (Intensity, Time and Type).  

 Frequency: Number of stretching sessions per week 
The more frequently you stretch, the more quickly you will gain flexibility. It is 
recommended to stretch all of the major muscle groups daily—or at the very least, 
each time you exercise (a minimum of 3-4 times per week). 
  

 Intensity: How deeply to stretch 
Each stretch should be done in a slow and controlled manner, without bouncing or 
forcing, which can cause your muscles to tighten, increasing your risk of injury. Stretch 
in a slow, steady motion to the point of “mild discomfort.” If you are stretching to the 
point of pain, you have stretched too far. 
  

 Time: How long you should stretch 
Ideally, most experts recommend that people stretch for 10-15 minutes per day. Hold 
each stretch for 15-30 seconds, repeating one or two more times, depending on how you 
feel.  

 
 Type: Activities that count as stretching 

There are several different types of stretching. The methods described below will help 
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you safely improve your level of flexibility. The two most common and accepted 
techniques for improving flexibility are static and PNF stretching. 
 

Static stretching is a low-force stretch where the muscle is held at the greatest possible length 
for up to 30 seconds. This is probably the most common type of stretch, mainly because it 
benefits from being both effective and safe. . 
 
PNF is short for Proprioceptive Neuromuscular Facilitation. This involves maximally 
contracting a muscle (usually with a partner or trainer who is trained in this technique) and then 
immediately doing a static stretch for the muscle. This type of stretching may be performed 
without a partner, although it is usually more effective with a partner's assistance. In all cases, it 
is important to note that the stretched muscle should be rested (and relaxed) for at least 20 
seconds before performing another PNF technique. There are two types of PNF stretches, 
Contract-relax (an isometric contraction of the muscle, followed by relaxing, then stretching to 
the point of limitation) and Contract-relax-agonist-contract (an isometric contraction of the 
muscle, followed by relaxing, stretching to the point of limitation, then contracting the 
agonist/opposing muscle, followed by a stretch to the point of limitation). 
 
Passive stretching increases the range of motion by using an external force (like a partner, a 
wall or the floor). These stretches can be very useful in the development of stretching but care 
must be taken to ensure the stretch is not forced; it should remain within the realms of comfort at 
all times. 
 
Active stretching involves assuming a position (or stretch) and then holding it there with no 
assistance other than using the strength of your “helper” muscles. When you lie on your back 
with one leg extended up in the air, for example, and continue to hold it there without any 
assistance you are doing an active stretch. Active stretching increases active flexibility and 
strengthens the “helper” muscles too. Active stretches are usually quite difficult to hold and 
maintain for more than 10 seconds and rarely need to be held any longer than 15 seconds. These 
types of stretches are frequently used in yoga. 
 
Dynamic stretching involves controlled, gentle leg and arm swings that take you to the limits of 
your range of motion. There are no bounces or "jerky" movements. An example of dynamic 
stretching would be slow, controlled leg swings, arm swings, or torso twists. Dynamic stretching 
improves dynamic flexibility and is quite useful as part of a warm-up for an active or aerobic 
workout (such as a dance or martial-arts class).  
 

Get the Most Out of Your Stretching Routine 
Stretching can be highly beneficial if done properly. If done improperly, it can cause serious 
damage. Here are some helpful tips to ensure you are stretching safely and preventing injury:  
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 Always warm up before stretching. Stretching a cold muscle increases the risk of pulls or 
tears. Think of your muscles like you would a rubber band. It’s easy to stretch a warm 
rubber band, but if you try to stretch a cold one, you risk cracking or breaking it. Don’t 
treat your muscles like a cold rubber band! Your best bet is to stretch after warming up or 
at the end of your workout. 

 Do not lock your joints when you stretch. Keep joints like the elbows and knees slightly 
bent to avoid unnecessary stress on the joints. 

 Never hold your breath while stretching. Try to breathe normally, in through the nose and 
out through the mouth. This will make your stretching a more relaxing experience. 

 Take your time. The long-sustained, mild stretch reduces unwanted muscle tension and 
tightness.  

 Do not compare yourself with others. Everyone has different degrees of flexibility. 
Comparisons may lead to overstretching.  

 If you have had a hip replacement, do not cross your legs or bend your hips past a 90-
degree angle during any of your stretching exercises.  

 Avoid ballistic stretching and other high-force, short-duration stretches that use rapid 
bouncing motions or momentum. You have far less control during this type of stretch and 
therefore a greater potential risk of injury. It does not allow your muscles to adjust to, and 
relax in, the stretched position. It may instead cause them to tighten up by repeatedly 
activating the stretch reflex.  

  Never stretch to the point of pain. If it hurts, stop.  
 Talk to your doctor about any current or former musculoskeletal injuries or problems that 

might affect your ability to stretch safely and effectively. 
 Take your time. The long-sustained, mild stretch reduces unwanted muscle tension and 

tightness. 

 

Information taken from www.sparkpeople.com – article by Jen Mueller and Nicole Nichols. 
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Session 1: Introduction to Exercise for Cancer Caregivers 
____________________________________________________ 
 

IMPORTANT DEFINITIONS 

Physical Activity: Activity that is part of daily living.  

 

4 Types: 

 Occupational: Work or school related 
 Domestic: Includes housework, yard work, active child care, chores 
 Transportation: Walking, cycling for the purposes of going somewhere (to work, school 

or to run errands) 
 Leisure-time: Discretionary time for hobbies, sports and exercise. 

 

Exercise: Planned and structured physical activity that is done to improve at least one aspect of 

physical fitness.  

 

Health Related Fitness: The ability to carry out daily tasks with vigor and alertness without 

undue fatigue and with ample energy to enjoy leisure time pursuits and to meet unforeseen 

emergencies (CSEP, 2014). 

 

 

 The Canadian Society of Exercise Physiologists recommends at least 150 minutes of moderate 

intensity activity per week plus two days of strength training  
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CURRENT PHYSICAL ACTIVITY LEVELS AMONG CAREGIVERS 

As few as 15% of adults meet this minimum recommendation.  

 

Research has shown that physical activity levels among cancer caregivers are even lower than 

those of the general population- leaving them at an increased risk for a variety of health 

problems.  

 

A recent study among the caregivers of ovarian cancer survivors found that 43% decreased their 

physical activity levels after the diagnosis of their loved ones.  

 

Despite these low levels, a survey previously conducted by the Health and Wellness Lab found 

that there is a high interest level among caregivers for physical activity counselling and 

programming.  

 

THE RECHARGE STUDY incorporates all three components of the physical activity 

guidelines. 

1. Resistance training and flexibility (stretching) – this will be the focus of the twice 
weekly exercise classes 

2. Aerobic training – this will be completed on your own, you can use the 
equipment in the Health and Wellness lab during open gym times or participate 
in any activity you enjoy! 
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The goal of the RECHARGE study is to help you on your way to reaching the Canadian Physical 

Activity Guidelines. In addition to the exercise classes, you should start to incorporate aerobic 

exercise into your week.  

 

EXERCISE CLASSES 

The twice weekly 60 minute sessions will consist of educational components, as well as strength, 

flexibility and relaxation components. The main focus during the 12-week exercise classes will 

be to maintain and build your muscle mass and strength.  

 

 

Aerobic Exercise: 

Aerobic fitness is very important, and it is generally recommended that people strive to achieve 

at least 150 minutes of aerobic activity per week.  

Aerobic exercise is any rhythmic, sustained exercise that stimulates and strengthens the heart and 

lungs. Examples of aerobic exercise include jogging, rowing, cycling, and swimming. It is 

important to try to start all exercise sessions with a 5-10 minute aerobic warm up and to finish 

with a 5-10 minute aerobic cool down. 

 

 

Tips for starting Aerobic Activity: 

 1. Make exercise and your health a priority 
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2. Choose an activity you enjoy doing. Walking is an excellent aerobic activity, is easy to 

do, requires very little equipment and can improve your overall fitness if done at the right 

intensity. 

3. Start slowly and gradually increase the time and intensity of aerobic activity. Doing 

too much too soon might make you lose motivation to keep exercising. 

4. Minor muscle soreness might occur when you first start exercising. If you feel pain, or 

are too tired, rest when you need to.  

5. Have a back-up plan for bad weather, vacations, or life! 

6. Plan your aerobic activity into your weekly calendar and goals. 

 

Resistance Exercise: 

 

Resistance exercise is an excellent way to preserve and help build muscle and strength. The main 

focus during the group classes over the next 12-weeks will be on resistance training.  

 Resistance exercises should be done 2-3 times / week 
 1-3 sets of exercises should be done for each muscle group 
 Each set of exercises should contain 8-10 repetitions of a specific exercise 
 You should use a weight that challenges you by the end of the 8-10 repetitions 

 
 
 
 
 

 

Remember: Small, gradual changes are best when it comes to resistance exercise. Always 

start slowly with light weights and progress from there. 
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Flexibility Exercise: 

Flexibility exercise is very important for helping to maintain the length of your muscles and 

range of motion in your joints. Maintaining flexibility has been shown to decrease body aches 

and pains and increase the ease that you can carry out your activities of daily living. 
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EXERCISE PRINCIPLES 

 

The FITT PRINCIPLE: when you fill out your exercise journal, you will be asked to record 

the following components of the FITT principles: 

 

Frequency- How often you exercise 

 Example: 3 times / week 

 

Intensity- How hard you work during exercise 

 Example: 4/10 on the Rated Perceived Exertion Scale 

 

Time- How long you exercise 

 Example: I exercised for 30 minutes 

 

Type- What type of activity 

 Example: Cycling 
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HOW TO MONITOR INTENSITY 

Monitoring your exercise intensity is important in helping you evaluate both the safety and 

effectiveness of your exercise program.  

The Rated Perceived Exertion Scale (RPE), or Borg Scale, is a subjective scale used to evaluate 

the intensity of your physical activity by how it ‘feels’. Use this scale to assist you when 

evaluating the intensity of your exercise.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Borg, G.A.V. (1998). Borg’s Rating of Perceived Exertion and Pain Scales. Champaign, IL: Human 
Kinetics. 

 

 

Where you should be exercising 

RATED PERCIEVED 

EXERTION: 

0 – Nothing at all  

0.5 – Just noticeable  

1 – Very light  

2 – Light 

3 – Moderate  

4-  Somewhat heavy 

5 – Heavy 

6-  

7- Very heavy 

8 – 

9-  

10 – Very, very heavy 
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TO EACH EXERCISE CLASS, PLEASE BRING: 

 
1. Comfortable exercise clothes 
2. Clean, indoor running shoes 
3. Water! *This is very important as it helps to keep your body hydrated! 
4. Your exercise journals from the week before 
 

WHEN TO STOP EXERCISE 

Being active is considered healthy and safe. Minor muscle soreness for 2-3 days after you 

exercise is normal and means that your muscles are responding to exercise and getting 

stronger. 

 

In rare cases, problems can happen. Be aware of some of the signs and symptoms of when to 

stop exercise.  

 

Chest pain or discomfort. 

 What: Uncomfortable feeling of pressure, pain, squeezing or heaviness 
 Where: Possibly in the 

 Center of the chest 
 Spread throughout the front of the chest, or 
 Spreading to the shoulder(s), arm(s), neck and back 

 What to do: STOP AND REST 
 If it doesn’t go away after 2-4 minutes, call 911 or go to the ER.  
 If it does go away, but returns each time you exercise, see your doctor.  
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Unusual shortness of breath, sweating, feeling lightheaded, or feeling sick to your stomach. 

 What to do: Stop and rest. 
 If it doesn’t go away after 2-4 minutes, call 911 or go to the ER. 
 If it does go away, but returns each time you exercise, see your doctor. These may or may not 

be signs of something more serious like a heart problem. 
 

When exercising, also watch for: 

 Unusual foot pain or numbness 
 Severe muscle soreness 
 Joint pain or swelling 
 Blisters, ulcers, redness or tenderness 

 
What to do: Call your doctor if these occur and notify your exercise leader.  
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GOAL SETTING & SELF CONTRACT 
 

Starting a physical activity program can seem overwhelming, especially to caregivers/support 

persons who have other demands on their time.  

 

Research has shown that goal setting is an excellent first step towards improving your health and 

staying motivated to be physically active. Setting goals will help you track your progress.  

 

In the health and wellness lab, we have found that asking participants to spend a few minutes 

thinking about and writing down their goals can be very beneficial.  

 First set a long-term goal. This is the big goal you want to achieve by the end of the 12-week 
exercise program.  

 Then set short-term goals; those that you want to achieve in several weeks that will help you 
reach your long-term goal.  

 Setting small goals every week will also help you stay on track and make tracking your 
progress easier 

 

An acronym called SMART can be used to help structure your goals. Below is a helpful guide 

for setting SMART goals.  

 

Specific 

Measurable 

Attainable 

Realistic and Relevant 

Time-Oriented 
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Below is space for you to record three goals for the 12 week program. 

 

Goal #1: ___________________________________________________________________ 

Action Steps:  

1.__________________________________________________________ 

2.__________________________________________________________ 

3.__________________________________________________________ 

 

Time Frame: _______________________________________________________________ 

Goal #2: ___________________________________________________________________ 

Action Steps:  

1.__________________________________________________________ 

2.__________________________________________________________ 

3.__________________________________________________________ 

 

Time Frame: _______________________________________________________________ 

 

Goal #3: ___________________________________________________________________ 

 

Action Steps:  

1.__________________________________________________________ 
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2.__________________________________________________________ 

3._________________________________________________________ 

 

Time Frame: _______________________________________________________________ 

 

 

Others will know about the change I am making when: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

Potential Barriers: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

 

Therefore, my contract to myself is: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
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______________________________________________________________________________

_____________________________________________________________________________ 

 

 

Signature: _________________________                  Date:_____________________________ 

 

 

Exercise Specialist Signature: _________________________                  
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Session 2: Benefits of Engaging in Exercise 
____________________________________________________ 
 

EXERCISE BENEFITS: 

Research has shown that being more active can lead to a number of benefits: 

Psychological: 

 Improve your self esteem 
 Achieve a healthy body composition 
 Improve your body image 
 Reduce levels of anxiety, stress, and depression 
 Improve your overall quality of life 

 

Physical: 

 Reduce physical fatigue 

 Make your daily work/life easier (i.e. 

climbing stairs) 

 Help maintain bone mineral density 

 Make you more physically fit 

 Maintain your flexibility 

 Increased life expectancy 

 Reduce your risk of developing some   

cancers 

 Lower blood pressure 

 Achieve a healthy body weight 

 Improve your immune factors 

 Improved sleep 

 Improved mobility 
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Physical Activity and the Prevention of Health Problems: 

 

Research shows that a low level of physical activity exposes a person to a greater risk of dying 

than does smoking, obesity, hypertension, or high cholesterol, and for older men, regular 

physical activity can decrease the risk of death by 40%. 

 

Active individuals in their 80s have a lower risk of death than inactive individuals in their 60s. 

Regular physical activity can: 

 Reduce mortality and the risk of 

recurrent breast cancer by up to 

approximately 50%. 

 Lower the risk of colon cancer by 

over 60%. 

 Reduce the risk of developing of 

Alzheimer’s disease by approximately 

40%. 

 Reduce the incidence of heart disease 

and high blood pressure by 

approximately 40%. 

 Lower the risk of stroke by 27%. 

 A low level of fitness is a bigger risk 

factor for mortality than mild-

moderate obesity. It is better to be fit 

and overweight than unfit with a 

lower percentage of body fat. 

 Lower the risk of developing type II 

diabetes by 58% 

 Be twice as effective in treating type II 

diabetes than the standard insulin 

prescription and can save $2250 per 

person per year when compared to the 

cost of standard drug treatment 

 Decrease depression as effectively as 

Prozac or behavioral therapy 

 Adults with better muscle strength 

have a 20% lower risk of mortality 

(33% lower risk of cancer specific 

mortality) than adults with low muscle 

strength. 

 

 

From: Exercise is Medicine Fact Sheet. www.exerciseismedicine.org 
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Other benefits of physcial activity: 

 

 Improved social interactions 
 Improved work or academic performance 

 

What is the most important benefit to you from being physically active?  

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 
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MORE ON GOAL SETTING 

Research has shown that setting and evaluating goals is an important process in successfully 

adopting any new behavior including regular physical activity.  The process of setting and 

evaluating goals helps to build your confidence in achieving those goals (called self-efficacy), 

helps to increase your self-control (called self-regulation), and provides you with ongoing 

motivation to keep active.  

 

4 important aspects of goal setting include: 

 

1. Writing down short and long term goals that are specific, measureable, attainable, realistic and 

relevant, and time-oriented. We asked you to do this in the first education session. Writing down 

goals provides a concrete plan. 

2.  Tracking your progress toward your goals. One easy way to track your progress is to keep an 

activity log. You will keep an activity log throughout the study. Many athletes keep daily activity 

logs as a way to track their progress. Tracking your progress is an easy way to help you stick 

with your physical activity goals. 

3. Evaluating your progress toward your goals. This can be done after every exercise session, at 

the end of the week, and at longer time periods to get an idea of your overall achievements. 

Evaluating your progress helps to build confidence in achieving your long term goals. 

4. Rewarding yourself for goals achieved 
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Some ideas for evaluating your progress at the end of every exercise class: 

 

How do you feel during the exercises today? Could you lift more weight, were you less tired 

at the end, did you maintain your balance and the correct form?  

 

What are some ways that you will evaluate your progress at the end of every class? 

______________________________________________________________________________

______________________________________________________________________________ 

 

Some ideas for evaluating your progress at the end of every week: 

Were you able to get in your weekly exercise classes and aerobic minutes? Did you try to 

increase your total aerobic time? In the exercise classes did you increase the number of 

repetitions or amount of weight you were lifting? 

 

What are some ways you might evaluate your progress at the end of the week? 

______________________________________________________________________________

______________________________________________________________________________ 

 

Your progress will also be monitored at the end of 12 weeks and 24 weeks through fitness 

testing. In addition, as you become more active, you'll probably notice other signs that you're 

getting more fit: 
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 You have more energy. 
 Your overall mood and outlook on life have improved. 
 It's easier to do your usual daily activities. 
 Climbing a couple of flights of stairs is easier. 
 You're sleeping better at night. 
 You have less pain when you move around. 
 Symptoms of an ongoing health condition may improve. 

 

Building rewards into your exercise plan not only provides motivation, but also helps to 

reinforce your newly formed exercise behaviors. 

 

Some ideas for rewards: 

 Plan a special dinner or outing with friends. Buy yourself new exercise equipment, 

clothes, or shoes. Share your accomplishments with family and friends - their recognition of your 

hard work may be rewarding. If you are using food as a reward, try to incorporate healthy foods 

(such as smoothies, fresh fruit, nut butters, dark chocolate) and try to limit unhealthy foods. 

 

 

What are some rewards you can use? 

 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________    

 

 



364 

 

  

SPOTLIGHT on SEDENTARY BEHAVIOUR 

 

Sedentary behavior is any waking time spent sitting or lying with low energy expenditure. It is 

characterized by low heart rate, slow breathing and limited movement. 

 

Common sedentary pursuits are: 

 Watching TV 
 Driving 
 Using a computer 
 Reading  

 

Sedentary behavior has been independently linked with many of the health problems associated 

with physical inactivity.  

 

Increased risk of type 2 diabetes, coronary heart disease, premature mortality, poor body 

composition, high blood glucose levels, decreased fitness and self-esteem are associated with 

increased sedentary behavior. 

 

It is important to note that you can be physically active (meeting guidelines) and still be 

sedentary. If the 23 ½ hours of the day not spent exercising are spent sedentary you are at an 

increased health risk.  
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TIPS and TRICKS To Minimize Sedentary Behavior 

 

 Break up every 20 min/30 min of sitting with 2 min of walking or light activity. This 
results in significant health benefits compared to prolonged sitting.  

 Use the bathroom on a different floor than you are on at home or at work, and take the 
stairs to get there 

 Active commercial breaks- do a quick circuit of simple exercises like squats and wall 
push-ups during commercial breaks of your favorite TV show.  

 Get up to change the channel on the TV instead of using the remote  
 When tidying up, put things away in multiple small trips rather than one big haul.  
 Preset the timer on your TV to turn off after an hour to remind you to get up and move 

more.  
 Walk around when talking on your mobile phone.  
 Stand up and move during your favourite TV shows.  
 Instead of sitting and reading, listen to recorded books while you walk, clean, or work in 

the garden.  
 Stand on public transport and get off one stop earlier than your destination.  

 

 

 

 

If you work in an office:  

 Take your lunch break outside or in another location instead of sitting and eating at your 
desk.  

 Stand while you read at work.  
 Move your rubbish bin away from your desk so you have to get up to use it.  
 Use the speakerphone for conference calls, and walk around the room during the 

conference.  
 Ask your boss for a ‘walk and talk’ meeting rather than a sit down meeting.  
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Session 3: Strategies for Overcoming Barriers and Finding Motivation for Activity 
______________________________________________ 

BARRIERS 

Technological advances and conveniences have made our lives easier and less active. Many 

personal variables, including physiological, behavioral, and psychological factors, may affect our 

plans to become more physically active.  

The 10 most common reasons adults cite for not adopting more physically active lifestyles are: 

(Sallis and Hovell, 1990; Sallis et al., 1992) 

 Do not have enough time to exercise 
 Find it inconvenient to exercise 
 Lack self-motivation 
 Do not find exercise enjoyable 
 Find exercise boring 
 Lack confidence in their ability to be physically active (low self-efficacy) 
 Fear being injured or have been injured recently 
 Lack self-management skills, such as the ability to set personal goals, monitor progress, 

or reward progress toward such goals 
 Lack encouragement, support, or companionship from family and friends 
 Do not have parks, sidewalks, bicycle trails, or safe and pleasant walking paths 

convenient to their homes or offices. 

Understanding common barriers to physical activity and creating strategies to overcome them 

may help you make physical activity part of your daily life. 

Most if not all barriers to exercise can be overcome. Sometimes, our perception that the barriers 

are daunting may prevent us from taking any action (whether or not the barriers are real). It may 

be helpful to adopt a different perspective.  
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“There are plenty of difficult obstacles in your path. Don’t allow yourself to become one of 

them.” - Ralph Marston 

In the table below are some suggestions for overcoming physical activity barriers:  
 

Lack of time Identify available time slots. Monitor your daily activities for one 
week. Identify at least three 30-minute time slots you could use for 
physical activity. 

Add physical activity to your daily routine. For example, walk or ride 
your bike to work or shopping, organize school activities around 
physical activity, walk the dog, exercise while you watch TV, park 
farther away from your destination, etc. 

Select activities requiring minimal time, such as walking, jogging, or 
stairclimbing. 

Social influence Explain your interest in physical activity to friends and family. Ask 
them to support your efforts. 

Invite friends and family members to exercise with you. Plan social 
activities involving exercise. 

Develop new friendships with physically active people. Join a group 

Lack of energy Schedule physical activity for times in the day or week when you feel 
energetic. 

Convince yourself that if you give it a chance, physical activity will 
increase your energy level; then, try it. 

Lack of motivation Plan ahead. Make physical activity a regular part of your daily or 
weekly schedule and write it on your calendar. 

Invite a friend to exercise with you on a regular basis and write it on 
both your calendars. 

Join an exercise group or class. 

Fear of injury Learn how to warm up and cool down to prevent injury. 

Learn how to exercise appropriately considering your age, fitness level, 
skill level, and health status. 

Choose activities involving minimum risk. 

Lack of skill Select activities requiring no new skills, such as walking, climbing 
stairs, or jogging. 

Take a class to develop new skills. 
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Lack of resources Select activities that require minimal facilities or equipment, such as 
walking, jogging, jumping rope, or calisthenics. 

Identify inexpensive, convenient resources available in your 
community (community education programs, park and recreation 
programs, worksite programs, etc.). 

Weather conditions Develop a set of regular activities that are always available regardless 
of weather (indoor cycling, aerobic dance, indoor swimming, 
calisthenics, stair climbing, rope skipping, mall walking, dancing, 
gymnasium games, etc.) 

Travel Put a jump rope in your suitcase and jump rope. 

Walk the halls and climb the stairs in hotels. 

Stay in places with swimming pools or exercise facilities. 

Join the YMCA or YWCA (ask about reciprocal membership 
agreement). 

Visit the local shopping mall and walk for half an hour or more. 

Caregiver obligations Ask a friend, neighbor, or family member to help with some of your 
caregiving responsibilities (driving to appointments, preparing meals) 
to help free up some time. 

Exercise together, go for a walk or bike ride together. Exercise has 
been shown to be very beneficial for cancer patients.  

Jump rope, do calisthenics, ride a stationary bicycle, or use other home 
exercise equipment while the patient is resting or sleeping. 

Walk during wait times for appointments 

From: Center for Disease Control and Prevention. 

http://www.cdc.gov/physicalactivity/everyone/getactive/barriers.html 
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Take some time to think about what may prevent you for ultimately reaching your physical 

activity goals.  

 

What barriers have you experienced this week? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

What barriers have you experienced before? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

 

How did you overcome these barriers? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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What barriers can you see being problematic in the future? 

______________________________________________________________________________

______________________________________________________________________________ 

 

 

How has being a caregiver contributed to your barrier experience? 

______________________________________________________________________________

______________________________________________________________________________ 

 

MOTIVATION 

 

Motivation is an important component of continued physical activity participation. It can be 

useful to increase your awareness of the reasons that may motivate you to increase your physical 

activity level.  

Research shows that the greatest sources of motivation are: 

 

 To control chronic health conditions or prevent chronic health conditions 
 To increase social interactions  
 To increase social relationships 
 For fun, enjoyment, stimulation 
 To feel a sense of accomplishment 
 For the pleasure of learning, or mastering skills 
 Because of a well-identified benefit such as a better sleep, or stress relief 
 Because a physician or other health care provider has suggested physical activity 
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How do you motivate yourself to be active? 

______________________________________________________________________________

_____________________________________________________________________________ 

 

 

What is NOT motivating for you in terms of physical activity? 

______________________________________________________________________________

______________________________________________________________________________ 

 

 

In the past, how have you motivated yourself to exercise when you really didn't feel like it? 

______________________________________________________________________________

______________________________________________________________________________ 

 

What health benefits motivate you to be active? 

______________________________________________________________________________

______________________________________________________________________________ 
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REVIEW OF LAST WEEK 

1. Engaging in exercise has been found to have physical, psychological and emotional 
benefits. Think about which of the benefits discussed last week is most important to you 
and about what benefits/changes you have started to notice over the past three weeks. 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 
 

2. Prolonged periods of sedentary behavior (ie. sitting) is bad for your health, even if you 
are meeting physical activity guidelines.  
You can minimize your sedentary behavior through: 

1. Setting a timer on your phone for 30 minutes and every time it goes off get up 
and stretch and walk to the water cooler. 

2. Having active commercial breaks where you stand up and sit down on your 
couch as many times as you can before your show comes back on.  

3. Standing or walking around when talking on the phone 
 

What techniques have you used over the past week to decrease your sedentary time? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

______________________________________________________________________ 

 

3. Goal setting is an important tool to help you stay active. Think about one of the goals you 
set last week and what specific steps you are going to take this week to help make it 
happen: 

______________________________________________________________________________

_____________________________________________________________________________ 
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Session 4: Sleep, fatigue and improving sleep for cancer caregivers 
 

What is sleep?  

 Sleep = an active physiologic state during which critical metabolic, immune and cognitive 
processes occur 

 

What are the key factors to ensuring your sleep is recuperative?  

 Sleep length (total sleep requirement: hours/night) 
 Sleep quality (sleep disturbance) 
 Sleep phase (circadian timing of sleep) 
 

Why do we need sleep?  

 

Sleep is essential for: 
Physical and emotional health  Psychological restoration and recovery 

Energy conservation   Memory consolidation 

Brain growth    Focus and concentration 

Immune system maintenance  Keeping your heart healthy 

Overall quality of life   Hormonal balance/regulation 

 

 

The amount of sleep you need each night varies according to the lifestyle factors and personal 

factors. Experts recommend between 7-9 hours of sleep per night.  
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Why is this topic important to cancer caregivers? 

 

Sleep disturbance is one of the most common health problems affecting caregivers (Stenberg et 

al. 2010). As many as two thirds of caregivers experience some type of sleep disturbance at some 

point during their time in the caregiver role. This is compared to only 17.4% of the general 

population suffering from some type of sleep disturbance (Kim and Rose, 2011). Some studies 

have shown that sleep disturbance may not only affect the caregiver, but may also affect the care 

recipient (patient) (Kim and Rose, 2011).  

 

Specific factors related to caregiving that may impact your sleep: 

1. Changes to your normal routine including: getting less exercise, changes to the timing of 
your daily sleep wake cycle, less time for relaxation, and changes to your diet 

2. Worry 
3. Needs of the person who is ill or sleep disturbance in the person who is ill 
4. Grief – can occur at any time during your loved one’s illness and may be related to 

changes in your life or accumulated losses 
5. Depression or other emotional health problems that can also occur in caregivers 

 

Types of sleep disturbances:  

 

1. Difficulty falling asleep 
2. Not getting enough total sleep time 
3. Not getting good quality sleep – referred to as sleep efficacy. This is usually calculated as 

the total time in bed versus the total time asleep. 
4. Having disrupted sleep for a variety of reasons including increased awakenings 

throughout the night. 
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Any type of sleep disturbance can lead to sleep deprivation which refers generally to not getting 

enough sleep. This in turn affects the restorative or recuperative benefits that sleep usually 

provides.  

 

 

 Chronic sleep deprivation can lead to (McEwen, 2006): 
o Increased appetite and energy expenditure 
o Increased blood pressure 
o Increased evening cortisol levels (stress hormones) 
o Elevated insulin and blood glucose levels 
o Increased levels of depression, stress, anxiety, irritability and difficulty coping with 

new stressors 
o Increased reliance on poor coping mechanisms including poor diet, smoking, not 

exercising, increased reliance on caffeine and other stimulants 
o Fatigue 
o Chronic sleep disturbances 

 

How To Achieve Healthy Sleep for Caregivers 

 
Our sleep behaviors are extremely important in maintaining a health sleep pattern. These sleep 

behaviors are sometimes referred to as sleep hygiene. Good sleep behaviors can be learned, but 

so can poor sleep behaviors.  

o Common poor sleep hygiene practices include (Attarian, 2010): 
 Going to bed when not feeling sleepy 
 Consuming alcohol, caffeine or nicotine close to bedtime (caffeine not 

recommended not after 1200 if you are having sleep problems or are sensitive 
to caffeine) 

 Variability in sleep-wake times (i.e. going to bed at different time and waking 
up at different times) 

 Excessive napping – especially in the late afternoon 
 Stimulation near bedtime 
 Poorly regulated environment such as noise, light or temperature 
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Take some time to review the sleep hygiene index and identify any behaviors that might be 

hindering your sleep. 

 

 

Are there any poor sleep behaviors that stand out for you? 

 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

Can you think of just one poor sleep behavior that you might be able to change over the next 6 

weeks? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_____________________________________________________________________________ 

 

o (Good) Sleep hygiene recommendations: 
 Time in bed is for sleeping and sex only, no TV, reading, or other activities 
 Never ‘try’ to sleep 
 Eliminate the bedroom clock, make your room dark and eliminate noise 
 Exercise in the late afternoon or early evening. Try to get fresh air and 

sunshine in the early morning to stimulate your awake hormone serotonin 
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 Regularize bedtime (always go to bed at the same time and get up at the same 
time – waking up time is more important) 

 Eat a light bedtime snack – sometimes can help with producing your sleep 
hormone melatonin 

 Try to express your fears and worries before you go to bed so you are not 
taking your worries to bed with you 

 Set up  bedtime routine that helps you relax 
 Relaxation training or meditation may be helpful 

 

 

Are there any good sleep behaviors on this list that you currently doing? 

 

_______________________________________________________________________ 

 

Talk to your doctor if you have ongoing sleep problems 

 

An excellent resource is the book “Say Goodnight to Insomnia” by Gregg D. Jacobs. 
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Fatigue 

 

Fatigue = difficulty in initiating activities, difficulty maintaining usual activity level and/or 

difficulty with concentration, memory and emotional stability (mental fatigue). This is different 

from feeling sleepy or having muscle tiredness. People sometimes use the terms tiredness or lack 

of energy when describing fatigue.  

 

Fatigue is also a common problem associated with caregiving (Stenberg et al., 2010) and is likely 

related to a number of factors. Sleep disturbance and fatigue go hand in hand. In addition, 

changes in routine, taking on more household responsibilities, excessive worry or stress, and less 

time to participate in health promoting behaviors (exercise, healthy diet) can all lead to fatigue. 

 

 

Research suggests that exercise, proper sleep habits and stress reduction techniques such as 

meditation or yoga may help to combat fatigue 

 

 

 

 

 

If you are having trouble carrying out your usual daily activities because of excessive fatigue, 

speak to your family physician.  
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REVIEW OF LAST WEEK 

 

4. Barriers to exercise include lack of energy or ongoing fatigue. Think about your own 
energy level and whether or not you have some sleep disturbance that may be affecting 
your energy levels. Have you noticed your energy level or sleep change since you started 
exercising? If so, what specific things have you noticed? 
________________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 

 

5. Motivations to exercise are important to think about as these motivators will help to keep 
you on track with your exercise plan. Last week you listed some of you own motivations 
for exercising. Have you tried to keep track of these motivations over the last week and 
remind yourself of them when you are feeling lack of motivation to exercise?  
________________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 

 

 

 

 

 

 

 

 

 



380 

 

  

 

Session 5: Stress and Stress Management 

 

 

WHAT IS STRESS? 

 

 Stress = a response to challenges (stressors) in our lives 
 

o Psychological and physiological tension experienced in 
the fact and/or perceived challenges. 

o Can be: 
 External or Internal 
 Distress (negative) or Eustress (positive) 

 
 Stress Response: 

o Initiated when real or perceived challenge (stressor) 
encountered (Sapolsky, 2003).  

o Both physical and psychological stressors can elicit a 
stress response 
 
 
 
 
 

 An individual’s perception of the stressor is important and impacts the stress response 
o Primary Appraisal: assessing the stressor as important yet potentially demanding. 
o Secondary Appraisal: assessing resources to deal with the stressor can lead to 

revisions of the primary appraisal. For example, do you have the resources to help 
you deal with the stressor? 

 

Stress and Caregivers 

Stress is common in caregivers (Stenberg et al. 2012) and there are many different factors 

affecting the level of stress you may experience, including the following:   

Rate Your Stress: 
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 Whether your caregiving is voluntary. If you feel you had no choice in taking on the 
responsibilities, the chances are greater that you will experience strain and distress.  

 Your coping abilities. How you coped with stress in the past predicts how you will cope 
now. Identify your current coping strengths so that you can build on them.  

 Your caregiving situation. Some caregiving situations are more stressful than others. For 
example, if you previously cared for someone with an illness, you may find your current 
caregiving situation a reminder of that time.   

 Whether or not support is available 
 The stage of cancer of the care recipient may be a factor, however, some people 

experience stress long after their loved one is diagnosed and some people experience 
stress right away.  

 

Chronic stress can lead to the following: 

 

 

 

 

What is the difference between stress and anxiety? 

 

Anxiety is a medical condition that typically has the following key features: prolonged stress, 

worry or fear, worry that is out of proportion with what might be expected in the situation, worry 

that is disrupting sleep or other daily activities. 

If you think you have anxiety, you should speak with your family physician.  

Coping with Stress 

 

Digestive problems                           Depression 
Memory impairment                          Anxiety 
Concentration impairment               Irritability  
Insomnia/sleep disturbance              Weight gain 
Headaches 
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Take a moment to look at the statements below which describe some healthy situations and ways 

of coping. The more of these statements you can agree with, the better. If you don’t already have 

or do all of these, look at ways you can start working toward those that appeal to you. They can 

help you expand and strengthen your coping skills. 

 

 I have supportive family and friends around me. 
 I pursue a hobby. 
 I take part in a social or activity group more than once a month. 
 I am within 10 pounds of my ideal body weight for my height and bone structure. 
 I use relaxation methods such as meditation, yoga, or progressive muscle relaxation at 

least 5 times a week. 
 During an average week I get at least 150 minutes of moderate exercise (such as 

walking or yoga) or 75 minutes of vigorous activity (such as jogging or basketball). 
 I eat a well-balanced, wholesome meal 2 or 3 times during an average day.  
 I do something enjoyable “just for me” at least once during an average week. 
 I have a place where I can go to relax or be by myself. 
 I set priorities and manage my time every day (such as deciding what tasks are most 

important, how much I can and can’t do, and by getting help when needed). 
 

It can be hard to find the time to do all these things, but they can help a lot in keeping your stress 

levels in check during this very stressful time. If your schedule is too crowded, see who you can 

ask for help. Don’t get stressed about not doing all these things! 
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THE GOOD NEWS - EXERCISE AND STRESS: 

 People report feeling less stress following an acute exercise bout and feeling less stressed in 
general when physically active.  

 Fitness may elicit a stress-buffering effect to psychosocial stressors.  
o For example, if you are active, you may experience less of a stress response to a given 

stressor. 
 

Benefits of Exercise in Managing Stress 

Listed below are problems caused by stress that research has shown to be effectively managed 

through exercise. 

 

 Fatigue 
 Anxiety  
 Weight gain 
 Indigestion 
 Insomnia/sleep disturbance 
 Emotional health problems such as depression 
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Other ways to combat stress: 

 

 Mini-Relaxation Exercises 
 

Mini-relaxation exercises are focused breathing techniques that help reduce anxiety and tension 

immediately. You can do them with your eyes opened or closed.  

Example: Count very slowly to yourself from 10 down to 0, one number on each outbreath. 

 

 Practice Yoga or mindfulness meditation 
 

Research has shown that Yoga and or mindfulness meditation can be very effective for managing 

stress. The Tom Baker Cancer Center Psychosocial resources and Wellspring Calgary offer free 

yoga and meditation courses for cancer patients and their caregivers 

 

 Dedicated Silence 
 

Take 10-20 minutes to simply sit, be, and enjoy quiet time. 

 

 Unplugged Time 
 

Commit a particular amount of time that suits you to enjoy connections that are non-electronic.  

Avoid television, radio, computers, cell phones, etc. during this time 
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REVIEW OF LAST SESSION 

 

1. Last education session we talked about the importance of good sleep behaviors. Getting 
enough sleep is an important part of keeping your stress levels under control and being 
overly stressed can lead to sleep problems. What specific good sleep behaviors and bad 
sleep behaviors have you noticed over the last week? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

 

2. Have you tried any specific sleep behavior changes? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
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Session 6: Long-term Maintenance and Relapse Prevention  
__________________________________________________ 
 

To continue to experience benefits from physical activity, you need to continue to maintain your 

physical activity habits. Here are some tips for long-term maintenance! 

 

SOCIAL SUPPORT 

Social support is an important ingredient in the behavioral change process. You are more likely 

to be successful if your friends, family and co-workers are supportive than if they are indifferent 

to or actively oppose your efforts towards change.  

 

Who do you feel is providing you with social support? 

______________________________________________________________________________

______________________________________________________________________________ 

 

Who are your exercise / physical activity role models? 

______________________________________________________________________________

______________________________________________________________________________ 

How do your friends, co-workers, neighbors, children, and partner/spouse support you? 

______________________________________________________________________________

______________________________________________________________________________ 
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How could you improve your support system? 

______________________________________________________________________________

_____________________________________________________________________________ 

 

RELAPSE PREVENTION 

There are all kinds of reasons why we are less active than we should be. These reasons can also 

be called excuses – but real or imagined, they may serve as obstacles to a more active lifestyle. 

The excuses people most often name are as follows: 

 Lack of time 
 Lack of self-confidence 
 Lack of a partner 
 Lack of ability 

 

 

What are your thoughts and beliefs about these four excuses? 

______________________________________________________________________________

______________________________________________________________________________ 

How would you prevent each of these excuses from becoming an obstacle for you? 

______________________________________________________________________________

______________________________________________________________________________ 

If you have ever had trouble, what has helped you get back on track? 

______________________________________________________________________________

______________________________________________________________________________ 
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INSTRUCTOR QUALIFICATIONS 

 

In a field with so many different types of certifications, it’s important to know what they mean. 

Don’t be afraid to ask your instructor what their qualifications are and what their scope of 

practice is.  

 

CSEP- Canada’s gold standard of exercise certifying bodies. They have two different types of 

certifications: CPTs – able to work with healthy individuals and those with one stable condition, 

and CEPs those able to do maximal testing and work with individuals with unstable chronic 

conditions.  

ACSM- American gold standard of certifying bodies. ACSM has four certifications, each of 

which requires varying levels of schooling and a theory exam. Each certification has a different 

scope of practice regarding health conditions and testing abilities.  

CANFitPRO-This nationwide certification requires no degree or schooling to take. The 

certification is achieved after passing both a theory and practical exam. Canfitpro Personal 

Trainers and Fitness Instructors are only certified to work with healthy populations.  

AFLCA- Candidates must be enrolled in kinesiology or related undergraduate degree. To 

receive the certification they must challenge both a theory and practical exam.  
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APPENDIX K: CONSENT FORM RECHARGE QUALITATIVE STUDY CHAPTER 6 

TITLE: The recharge study: Renewing caregiver health and well-being through exercise. A 
qualitative investigation.  
 
SPONSOR:   Canadian Institutes of Health Research Institute of Aging, Izaak Walton Killam  
Trust , Psychosocial Oncology Research Training program, Faculty of Nursing University of 
Calgary, Faculty of Kinesiology University of Calgary. 
 
INVESTIGATORS:  
 
Dr. Nicole Culos-Reed, (Principal Investigator), Faculty of Kinesiology, 403-220-7540, 
nculosre@ucalgary.ca 
Colleen Cuthbert (student co-investigator), Faculty of Nursing, cacuthbe@ucalgary.ca 
Dr. Dianne Tapp (co-investigator), Faculty of Nursing, 403-220-6492, dtapp@ucalgary.ca 
Dr. Kathryn King-Shier (co-investigator), Faculty of Nursing, 403-220-4643, kingk@ucalgary.ca 
Dr. Dean Reuther (co-investigator), Faculty of Medicine, Department of Oncology, 403-521-
3093, dean.reuther@albertahealthservices.ca 
 
 
Main Contact: Dr. Nicole Culos-Reed, (Principal Investigator), Faculty of Kinesiology, 403-220-
7540, nculosre@ucalgary.ca 
 
This consent form is only part of the process of informed consent. It should give you the basic 
idea of what the research is about and what your participation will involve. If you would like 
more detail about something mentioned here, or information not included here, please ask. Take 
the time to read this carefully and to understand any accompanying information. You will 
receive a copy of this form. 
 
 
BACKGROUND 
 
The effects of cancer on family caregivers have been widely researched, and numerous physical 
and psychological health impacts including lower quality of life have been documented. The 
inability of caregivers to participate in healthy behaviors, such as exercise, has also been 
documented. Family caregivers may also have increased vulnerability to the physical and 
psychological health impacts of caregiving because of their own health problems and normal age 
related changes.  
 
There is very little research examining the impact of a structured exercise program designed 
specifically for cancer caregivers. The proposed study will examine the impact of a structured 
exercise program in family caregivers.  
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WHAT IS THE PURPOSE OF THE STUDY? 

 
The purpose of the study is to examine caregiver's perceptions of the impact of a 12-week 
exercise intervention for caregivers who are providing care to cancer patients.  
 
WHAT WOULD I HAVE TO DO? 

 
If you chose to participate in this study, you will be asked to participate in one or two recorded 
interviews. The interview(s) will occur after you have participated in the exercise intervention. 
You will be asked to meet with the researcher at a time and place that is convenient to you. You 
will be asked questions about your perceptions of the exercise program, about whether the 
program made a difference in your caregiver role, and about what you perceived the benefits of 
the program to be. An interview may take between 45-60 minutes to complete. You do not have 
to answer any questions and you can stop the interview at any time. 
 
WHAT ARE THE RISKS? 

 
You may become fatigued or emotionally distressed as a result of participating in the interview. 
If so, tell the research staff speaking with you so the interview can be done at another time. There 
are no other known physical or psychological risks associated with involvement in the study.   
 

WILL I BENEFIT IF I TAKE PART? 

If you agree to participate in this study, there may or may not be a direct benefit to you. The 
information we get from this study may help us to provide better and more accessible activity 
options for caregiver to cancer patients in the future. 
 
DO I HAVE TO PARTICIPATE? 

Participation in this study is completely voluntary and you may withdraw at any time without 
jeopardizing your health care. Should you withdraw from the study prior to data analysis, your 
information will not be used. Should you withdraw after data analysis, your information will be 
included in the final research report. Please inform the research coordinator or the principal 
investigator if you choose to withdraw from the study.  
 
WHAT ELSE DOES MY PARTICIPATION INVOLVE? 

Your participation in this study does not involve anything else beyond what is specified on this 
informed consent. However, we may wish to contact you in the future to determine if you would 
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be willing to participate in further related study follow-up. You may agree or refuse to participate 
in further study with no affect to your care.  
 
 
 
WILL I BE PAID FOR PARTICIPATING, OR DO I HAVE TO PAY FOR ANYTHING? 

There are no costs associated with participating in this research study. There will not be any 
compensation for participating.  
 

WILL MY RECORDS BE KEPT PRIVATE? 

 
All personal information will be kept in a file that is only identifiable by ID number. It will be 
locked in a filing cabinet in a secure lab office in the Faculty of Kinesiology at the University of 
Calgary. All uploaded data will be kept on a password protected secure server, on a password-
protected computer in the secure lab office mentioned above. Only pre approved staff members 
will have access to this data. Hard copy data will be kept for 5 years, and will then be shredded. 
The ID number identification table will only be available to the Principal Investigator and co-
investigator of this study.  
 
Should you wish to withdraw from the study, the information that you provided will be destroyed 
and will not be included in the final report of the research project.  
 
Participation is completely voluntary and confidential. You are free to discontinue participation 
at any time during the study.  Names will not be included in the group data. The group data will 
be summarized for any presentation or publication of results.   
 
 
IF I SUFFER A RESEARCH-RELATED INJURY, WILL I BE COMPENSATED? 

 
In the event that you suffer injury as a result of participating in this research, no compensation 
will be provided to you by the University of Calgary, Alberta Health Services, or the 
Researchers. You still have your legal rights. Nothing said in this consent form alters your right 
to seek damages. 
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SIGNATURES 

 
Your signature on this form indicates that you have understood to your satisfaction the 
information regarding your participation in the research project and agree to participate as a 
participant. In no way does this waive your legal rights nor release the investigators or involved 
institutions from their legal and professional responsibilities. You are free to withdraw from the 
study at any time without jeopardizing your health care. If you have further questions concerning 
matters related to this research, please contact: 
 
 
 
 

 Dr. Nicole Culos-Reed, Faculty of Kinesiology, University of Calgary. 
  403-220-7540 
 
If you have any questions concerning your rights as a possible participant in this research, please 
contact the Chair, Conjoint Health Research Ethics Board, University of Calgary at 403-220-
7990. 
 
 
 
Participant’s Name  Signature and Date 
   

Investigator/Delegate’s Name  Signature and Date 

   

Witness’ Name  Signature and Date 

   

 
The University of Calgary Conjoint Health Research Ethics Board has approved this research 
study. 
 
A signed copy of this consent form has been given to you to keep for your records and reference. 
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