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Abstract 

Survivors of adolescent and young adult (AYA) cancer endure a range of symptoms and 

side effects, including weight gain, unfavourable changes in body composition, physical 

disfigurements, and tissue damage, which can impair their physical and psychological health. 

Identifying and optimizing interventions that can mitigate negative side effects are necessary. 

Whereas physical activity has been identified as one such intervention for child and older adult 

cancer survivors, the evidence for survivors of AYA cancer is far less convincing to put forward 

recommendations and argue for integrating physical activity into practice. Research seeking to 

understand if/how and under what circumstances physical activity is related to physical and 

psychological outcomes is of particular importance to guide care aimed at relieving cancer-

related damage and distress. This research program sought to address this through three 

interrelated studies, which progressed sequentially. Study One examined the clarity, 

appropriateness, and relevancy of eight widely used questionnaires assessing self-reported 

physical activity and psychological outcomes. Cognitive interviews were conducted with seven 

survivors of AYA cancer who were representative of individuals likely to participate in future 

research. Findings from this study indicated most of the questionnaires tested could be used to 

assess self-reported physical activity and psychological outcomes among survivors of AYA 

cancer with or without slight modifications. After incorporating participants’ feedback into the 

questionnaires, Study Two was conducted to: (1) examine the cross-sectional relationships 

between physical self-perceptions and self-esteem (physical and global), and (2) explore if 

physical activity and/or self-efficacy for physical activity moderated these relationships. 

Correlation analyses were conducted, and as hypothesized, physical self-perceptions and 

physical and global self-esteem were positively related. Hierarchical multivariate linear 
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regression analyses showed that self-efficacy for physical activity moderated the relationship 

between physical self-perceptions and physical self-esteem (but not global self-esteem), such that 

at higher levels of self-efficacy for physical activity, the magnitude of the association between 

physical self-perceptions and physical self-esteem was greater. Physical activity did not 

moderate the relationship between physical self-perceptions and physical or global self-esteem. 

These findings provide empirical evidence that physical self-perceptions and self-esteem 

(physical and global) are related and suggest self-efficacy for physical activity may serve to 

strengthen the relationship between physical self-perceptions and physical self-esteem among 

survivors of AYA cancer. However, more work exploring if/how and under what circumstances 

physical activity is implicated in this relationship is needed via experimental study designs. In 

Study Three, a two-arm, mixed-methods randomized controlled trial (RCT) designed to test a 12-

week physical activity intervention among survivors of AYA cancer was piloted. The objectives 

of this study were to assess the feasibility and acceptability of trial methods and the intervention. 

Findings suggest modifications to the methods and intervention are required. Making the trial 

multi-site, using multiple recruitment strategies, refining assessments of directly-measured 

physical activity behaviour and aerobic capacity, and incorporating behavioural support into the 

intervention may improve feasibility and acceptability. This study highlights the value of pilot 

trials and provides useful data that can be used to optimize trial methods and physical activity 

interventions for this population. Collectively, the studies comprising this thesis lay the 

foundation for further testing of if/how and under what circumstances physical activity and 

physical and psychological outcomes are related in survivors of AYA cancer. Findings offer 

researchers and practitioners information to aid in the development of theoretically- and 
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empirically-based interventions seeking to mitigate the adverse effects of cancer and its 

treatments in this population.   
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Chapter One 

Review of Literature  

Cancer in Adolescents and Young Adults (AYAs)  

Each year, over one million AYAs between the ages of 15 to 39 years are diagnosed with 

cancer internationally [1], translating to approximately 5% of all new cancers diagnosed each 

year in North America [2, 3]. Until recently, little attention and few resources were devoted to 

studying incidence rates, tumour biology, and survival outcomes among AYAs [4]. However, it 

is now widely recognized that AYAs are a unique population in cancer care. In contrast to their 

younger and older counterparts, incidence rates in this age group continue to increase and the 

types of cancer diagnosed and underlying tumour biology differ from those seen in younger and 

older individuals [1]. Moreover, cancer typically progresses more quickly in this population [1].  

The available treatment options for the types of cancers diagnosed among AYAs include 

surgery, chemotherapy, radiotherapy, immunotherapy, stem cell transplantation, and hormonal 

therapy. These treatments can be used independently or in combination, depending on the type of 

cancer and stage. Though clinical trial accrual among AYAs is lower than for any other age 

group [5], large-scale efforts are being made to maximize progress in AYA cancer therapy [6] 

and current treatment protocols offer many AYAs a positive outlook for surviving [7]. However, 

the treatments necessary for sustaining remission are associated with a number of side effects. 

Unlike older adults, AYAs tolerate the acute (short-term) effects of treatment relatively well [8]. 

However, treatments often produce complications that may not become apparent until months or 

years later. The persistent (sometimes late-occurring) physical effects may include weight gain, 

decreased range of motion, pain, disfigurement, lymphedema, fatigue, cardiopulmonary 

complications, peripheral neuropathy, muscle loss/weakness, and osteoporosis whereas chronic 
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psychological outcomes may include heightened feelings of depression, anxiety, stress, loss of 

sense of control, and decreased overall quality of life [9-15]. Though many of these longer-term 

effects are reported regardless of age at diagnosis, many researchers have found AYAs 

experience a greater physical and psychological symptom burden following treatment than older 

adults diagnosed with similar cancers [16-18].  

The enhanced symptom burden among AYAs may be underpinned in part by biological 

explanations; however, many suggest that the differences documented are a function of timing, 

in that AYAs are in a transitional period, moving from childhood to adulthood physically, 

psychologically, financially, and educationally at the time of their diagnosis [10]. This 

population is tasked with navigating crucial developmental challenges and changes amidst 

cancer-related sequelae [10]. Considering the number of AYAs diagnosed with cancer each year, 

their age at diagnosis, and the subsequent number of life-years affected by cancer, the global 

burden of cancer among survivors of AYA cancer (i.e., individuals diagnosed with and 

completed treatment for cancer as an AYA) exceeds that in all other ages [1]. This potential 

longevity and recognition of the considerable personal, societal, and economic effects (due to 

marked differences in premature mortality and morbidity; [19]), have spurred concerted efforts 

to close the gap observed by better understanding and minimizing the negative impact of cancer 

upon treatment completion [20, 21].  

Despite burgeoning interest in developing interventions to improve the negative effects of 

cancer and its treatments among survivors of AYA cancer, the research conducted to date has 

been low quality (e.g., small, homogenous samples) and has produced small and non-significant 

effects. Further, there has been a lack of research focused on the important period of early 

survivorship (i.e., <5 years post-treatment) among survivors of AYA cancer. This is problematic 
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as this time is widely considered a teachable moment, wherein individuals are most conducive to 

making positive lifestyle changes [22] as a way of being in control over the possibility of 

recurrence [23]. As well, survivors of AYA cancer report difficulties returning to their previous 

level of functioning and routines [24, 25] and have asked for support and/or access to programs 

to assist them during this time [26]. Finally, few, if any, interventions that have the potential to 

promote length and quality of life have been conducted with survivors of AYA cancer (see [27-

29] for relevant reviews).   

Physical Activity for Cancer Survivors  

Physical activity (i.e., any bodily movement produced by the skeletal muscle that results 

in a substantial increase in energy expenditure over resting levels; [30]) is one intervention that 

has been shown to promote longevity, reduce the risk of disease and disability, and improve 

physical and psychological outcomes among child and older adult cancer survivors [31-34]. 

Moreover, physical activity has been found to be safe and feasible [35-38] and can mitigate the 

negative effects of cancer and its treatments [36-38]. As a result, several cancer-specific physical 

activity guidelines and recommendations have been developed for cancer survivors [39-41].  

Physical Activity for Survivors of AYA Cancer  

While recognition for the safety, feasibility, and benefits of physical activity in the 

context of cancer care has increased, the evidence base for survivors of AYA cancer has not [27]. 

This is problematic because survivors of AYA cancer may have different correlates and 

responses to physical activity, which could impact if/how and under what circumstances physical 

activity is related to physical and psychological outcomes. Understanding if/how and when 

physical activity is related to physical and psychological outcomes is important from practical 
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perspective so as to optimize interventions seeking to mitigate the negative effects of cancer and 

its treatments and to promote longevity.  

Though findings from cross-sectional studies suggest physical activity may be related to 

physical health [42, 43], few researchers have examined the relationships between physical 

activity and a range of potentially relevant psychological outcomes (e.g., self-efficacy, self-

esteem; [44-46]) among survivors of AYA cancer. There is preliminary evidence from health 

behaviour support interventions suggesting physical activity may be related to psychological 

outcomes [28]; however, in general, there is a dearth of literature examining if/how and when 

physical activity is related to both physical and psychological outcomes in this population. 

Indeed, recent systematic reviews have concluded physical activity is not a well-researched topic 

among survivors of AYA cancer [27-29] and several gaps remain in the literature with regards to 

the relationships between physical activity and physical and psychological outcomes. First, 

within the studies that have been conducted, most have used questionnaires that were not 

developed with or for survivors of AYA cancer. It is unclear as to whether the questionnaires 

being used are clear, appropriate, and relevant for this population. Second, few experimental 

studies assessing a range of physical and psychological outcomes have been conducted and the 

mechanisms through which physical activity might exert its beneficial effects remain unknown. 

A Theoretical Perspective 

Examining the mechanisms (i.e., if/how and under what circumstances) underlying the 

relationship between physical activity and physical and psychological outcomes requires 

investigating potential mediators and moderators. A mediator is a variable that explains the 

relationship between two variables [47], whereas moderator variables affect the strength and/or 

direction of the relationship between two variables [48]. Identifying how (i.e., mediators) and 
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under what circumstances (i.e., moderators) physical activity is related to physical and 

psychological outcomes could help highlight which components are necessary to target in 

physical activity interventions for survivors of AYA cancer. Because selecting mediators and 

moderators can be challenging, researchers often use theories or models to guide construct 

selection [49]. 

One model used for examining if/how physical activity is related to physical and 

psychological outcomes is the Exercise and Self-Esteem Model (EXSEM; [50]). Researchers 

using the EXSEM suggest that physical activity results in changes in one’s physical fitness (i.e., 

physical measures such as weight status, muscular strength and endurance, aerobic capacity, etc.) 

and self-efficacy beliefs (i.e., confidence regarding one’s ability to successfully engage in 

physical activity). Improved physical fitness and self-efficacy beliefs then lead to improved 

physical self-perceptions (i.e., self-evaluation of one’s overall physical condition and fitness), 

which enhance physical self-esteem (i.e., subjective evaluation of the function and appearance of 

one’s body) and subsequently global self-esteem (i.e., subjective evaluation of one’s self-worth). 

Cross-sectional, experimental, and longitudinal research with healthy adolescents, university-

aged students, middle-aged adults, older-adults, overweight and obese women, menopausal 

women, breast cancer survivors, and sedentary adults supports these relationships (e.g., [51-64]). 

However, the majority of the evidence supporting the EXSEM comes from research providing 

evidence for select relationships between model components. Furthermore, few studies have 

explored the conditions under which the associations between physical activity and physical and 

psychological outcomes would differ in magnitude or direction. For theoretical and practical 

reasons, it is important to identify moderators in order to identify conditions when desired 

outcomes may be maximized. 
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Although the aforementioned studies had conceptual and practical rationale for excluding 

select variables and/or for not including moderator variables, each of the constructs contained 

within the EXSEM may be of particular relevance for survivors of AYA cancer. Specifically, 

survivors of AYA cancer typically report changed physical fitness (e.g., increased weight status; 

[14]), decreased self-efficacy [65], reduced perceptions of physical functioning [13], declines in 

perceptions of appearance [66], and low levels of physical and global self-esteem [67, 68] –

variables that may be positively impacted by physical activity [69, 70]. Including measures of 

physical fitness, self-efficacy, physical self-perceptions, physical self-esteem, and global self-

esteem may therefore be necessary to determine if/how and when physical activity is related to 

physical and psychological outcomes among survivors of AYA cancer. In doing so, researchers 

would benefit from adopting mixed methodologies that combine the strengths of quantitative and 

qualitative research, but currently methodologies grounded in the positivist paradigm dominate 

the literature in this area. Consequently, survivors’ unique perceptions and experiences with 

physical activity and physical and psychological outcomes are not reflected in research. 

Adopting a mixed-methods approach would allow for a deeper understanding of if/how and 

when physical activity is related to physical and psychological outcomes from survivors’ 

perspectives and would provide better insight into factors to target to mitigate the negative 

effects of cancer and its treatments in this population. 

Research Rationale and Purposes 

Though survivors of AYA cancer represent a small proportion of diagnoses each year, 

there is no other age group with a similar array of malignancies and cancer- and age-specific 

challenges [1]. Considering the potential benefits physical activity may confer, studies testing 

if/how and under what circumstances physical activity is related to physical and psychological 
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outcomes for this population are needed. The EXSEM is a promising model to achieve these 

aims as it enables researchers to adapt the model to their research objectives and to test 

alternative pathways and consider additional theoretically informed variables [50]. Though, 

definitive randomized controlled trials (RCTs) testing the relationships between constructs 

within the EXSEM are required before claims can be made, considering the lack of literature in 

this field, several precursory steps are required. Specifically, it is prudent to establish whether 

previously validated questionnaires can be used with this population, to begin exploring 

relationships between EXSEM variables, and to answer questions regarding the feasibility and 

acceptability of a physical activity intervention designed for this population. Therefore, the main 

purpose of this research program was to lay a strong foundation, using an established framework, 

to start better understanding if/how and under what circumstances physical activity is related to 

physical and psychological outcomes among survivors of AYA cancer. To this end, three 

specific objectives were set forth and three interrelated studies were conducted to address each: 

Objective One (Study One): 

To explore how survivors of AYA cancer interpret and respond to questionnaires widely 

used to assess self-reported physical activity and psychological outcomes.  

Research Question 1: What difficulties, if any, do survivors of AYA cancer encounter when 

interpreting, recalling, processing, and responding to questionnaires used to assess physical 

activity and physical and psychological outcomes? 

Research Question 2: Are the questionnaires used to assess physical activity and physical and 

psychological outcomes appropriate and relevant for survivors of AYA cancer? 

To address this objective and answer the research questions, a cognitive interview study was 

conducted with a purposeful sample comprised of seven survivors of AYA cancer. Data were 
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collected through two rounds of cognitive interviews. Data consisted of participants’ responses 

during the interview as well as field notes. Summaries were prepared and compared across 

participants in a qualitative and quantitative sense. The findings are presented in Article One, 

entitled: Evaluating Questionnaires Used to Assess Self-Reported Physical Activity and 

Psychosocial Outcomes Among Survivors of Adolescent and Young Adult Cancer: A Cognitive 

Interview Study (see Chapter Two). 

Objective Two (Study Two): 

To start exploring relationships between the EXSEM variables among survivors of AYA 

cancer, using questionnaires that were shown to be appropriate and relevant in Study One.  

Research Question 1: What are the relationships between physical self-perceptions and physical 

and global self-esteem among survivors of AYA cancer? 

Research Question 2: Do physical activity and self-efficacy for physical activity moderate the 

relationship between physical self-perceptions and self-esteem (physical and global) among 

survivors of AYA cancer? 

To address this objective, a cross-sectional study was conducted with a convenience sample of 

87 survivors of AYA cancer. Data were collected using an online survey, which was distributed 

across North America. Correlations and hierarchical multivariate linear regression analyses were 

conducted and the findings are presented in Article Two, entitled: Exploring the Relationships 

Between Physical Activity, Self-Efficacy, Physical Self-Perceptions, and Self-Esteem Among 

Survivors of Adolescent and Young Adult Cancer (see Chapter Three). 
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Objective Three (Study Three): 

To lay the foundation for a definitive RCT seeking to explore if/how and under what 

circumstances physical activity is related to the physical and psychological outcomes among 

survivors of AYA cancer.  

Research Question 1: Are the methods used in a RCT designed to test a 12-week physical 

activity intervention feasible and acceptable for survivors of AYA cancer? 

 Research Question 2: Is a 12-week physical activity intervention feasible and acceptable for 

survivors of AYA cancer? 

To address this objective, a two-arm, mixed-methods pilot RCT designed to test a 12-week 

physical activity intervention on a range of physical and psychological outcomes among AYA 

cancer survivors was conducted with 16 survivors of AYA cancer recruited over a 12-month 

period via purposive and snowball sampling. Participants were randomized into an intervention 

group or wait-list control group using rolling recruitment. Data were collected at baseline (week 

0), mid-intervention (week 6), and post-intervention (week 12). Descriptive statistics and content 

analysis were used and the results are presented in Article Three, entitled: Exploring the 

Feasibility and Acceptability of a Mixed-Methods Pilot Randomized Controlled Trial Testing a 

12-Week Physical Activity Intervention Among Adolescent and Young Adult Cancer Survivors 

(see Chapter Four). 
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Figure 1. The Exercise and Self-Esteem Model (EXSEM). 
 
 

Adapted from the original EXSEM [50] and work  
by Fox and Corbin [71] and McAuley and  

colleagues [61, 62]. 
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Abstract 

Physical activity is increasingly being studied as a way to improve psychosocial outcomes (e.g., 

quality of life, self-efficacy, physical self-perceptions, self-esteem, body image, posttraumatic 

growth) among survivors of adolescent and young adult (AYA) cancer. Assessing levels of and 

associations between self-reported physical activity and psychosocial outcomes requires clear, 

appropriate, and relevant questionnaires. To explore how survivors of AYA cancer interpreted 

and responded to the following eight published questionnaires: Leisure Time Exercise 

Questionnaire, Exercise Self-Efficacy Scale, Physical Self-Description Questionnaire, Rosenberg 

Global Self-Esteem Scale, Multidimensional Body-Self Relations Questionnaire, Posttraumatic 

Growth Inventory, Functional Assessment of Cancer Therapy-General (FACT-G), RAND 36- 

Item Health Survey 1.0 (RAND-36), cognitive interviews were conducted with three men and 

four women age 18-36 years who were diagnosed with cancer at age 16-35 years. Initially, the 

first seven questionnaires listed above were assessed. Summaries of the interviews were prepared 

and compared across participants. Potential concerns were identified with the FACT-G; thus, a 

second interview was conducted with participants to explore the clarity, appropriateness, and 

relevance of the RAND-36. Concerns identified for the FACT-G related mostly to the lack of 

relevance of items pertaining to cancer-specific aspects of quality of life given that participants 

were post-treatment. No or few concerns related to comprehension and/or structure/logic were 

identified for the other questionnaires. In general, the questionnaires assessed were clear, 

appropriate, and relevant. Participants’ feedback suggested they could be used to assess self-

reported physical activity and varied psychosocial outcomes in studies with survivors of AYA 

cancer, either with or without slight modifications. 
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Background 

Adolescents and young adults (AYAs) diagnosed with cancer between the age of 15-39 

years comprise a unique population in cancer care.1 Similar to survivors of child and adult 

cancer, survivors of AYA cancer experience negative side effects, which may increase their risk 

of developing other chronic diseases and heighten their risk of premature mortality.2-5 Survivors 

of AYA cancer may also face delays in achieving developmental milestones because of disease- 

and treatment-related factors.6-9 This can have a negative impact on their health and psychosocial 

functioning.10-12 For these reasons, many have called for more research into possible ways to 

promote health and psychosocial functioning among survivors of AYA cancer.13,14 

Several systematic reviews show that physical activity is related to enhanced health and 

psychosocial functioning throughout the cancer trajectory (i.e., during treatment, short-term and 

long-term survivorship, palliation), regardless of cancer type and age at diagnosis.15-18 Among 

the studies reviewed, several psychosocial outcomes have been assessed, including quality of life, 

self-efficacy, physical self-perceptions, self-esteem, body image, and posttraumatic growth.15-18 

However, few studies have examined the relationships between physical activity and 

psychosocial outcomes among survivors of AYA cancer.19-25
 These studies provide evidence that 

physical activity is related to various psychosocial outcomes. A key limitation associated with 

published studies focused on survivors of AYA cancer is that most of the questionnaires used 

were not developed specifically for them. Ensuring the questionnaires used are clear, appropriate, 

and relevant for survivors of AYA cancer is necessary to enhance confidence in the validity of 

the findings and to inform decisions around questionnaire selection in future research. 

Conducting cognitive interviews with individuals who are representative of the population 

from which the sample will be drawn from in subsequent studies (e.g., survivors of AYA cancer) 
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is a useful technique by which to evaluate questionnaires.26,27 This type of interview can help 

researchers gain in-depth information pertaining to comprehension, processing, and response 

selection, and can help to identify potentially problematic questions, ambiguities, and/or 

difficulties participants may encounter while interpreting and responding to questionnaires.27 In 

addition, the findings from cognitive interviews allow researchers to see if participants’ 

responses represent the intended meaning of the question.27 Therefore, the purpose of this study 

was to conduct cognitive interviews to explore how survivors of AYA cancer interpret and 

respond to questionnaires widely used to assess self-reported physical activity and psychosocial 

functioning (i.e., quality of life, self-efficacy, physical self-perceptions, self-esteem, body image, 

posttraumatic growth). The specific research questions addressed were: 

(1) What difficulties, if any, do survivors of AYA cancer encounter when interpreting, 

recalling, processing, and responding to selected questionnaires used to assess physical 

activity and psychosocial outcomes? 

(2) Are the selected questionnaires used to assess physical activity and psychosocial 

outcomes appropriate and relevant for survivors of AYA cancer? 

Methods 

Participants 

After receiving approval from the University Research Ethics Board, a purposeful 

sample representative of survivors of AYA cancer likely to be recruited in future studies were 

approached to participate in this study. Age at cancer diagnosis and current age were the primary 

factors taken into account when selecting participants, such that at least one AYA diagnosed for 

the first time between age 15-19, 20-24, 25-29, 30-34, and 35-39 years (and currently age 15-44 

years) were recruited. Secondary factors that were taken into consideration included diagnosis 
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and time since treatment. Thus, survivors of AYA cancer meeting the aforementioned age 

criteria were eligible if they: (1) had completed cancer treatment within the past 5 years; (2) 

showed no current evidence of progressive disease, secondary cancer, or second cancers; (3) 

lived within 150 km of the University of Ottawa; and, (4) were able to read, understand, and 

provide informed consent in English. Survivors of AYA cancer were not eligible if they: (1) had 

physical impairments precluding participation in physical activity; (2) were unwilling or unable 

to provide informed consent and/or passive parental consent (the latter if they were younger than 

18 years); and/or, (3) received a diagnosis of brain cancer or thyroid cancer. 

Data Collection 

Data were collected during a face-to-face interview at a private location of participants’ 

choosing (e.g., their home). At the beginning of the interview, the first author (and interviewer) 

informed participants that the research team was evaluating questionnaires developed by other 

researchers. She explained that the goal of the interview was to find out what, if anything, was 

problematic with the questionnaires. Participants then completed a brief electronic 

sociodemographic questionnaire and the following seven questionnaires, which were chosen 

based on their wide usage by researchers investigating self-reported physical activity and 

psychosocial functioning among adults diagnosed with cancer: (1) Leisure Time Exercise 

Questionnaire (LTEQ);28 (2) Exercise Self-Efficacy scale (EXSES);29 (3) Physical Self-

Description Questionnaire (PSDQ) Appearance, Strength, Endurance, Body Fat, and Physical 

Self- Esteem scales;30 (4) Rosenberg Global Self-Esteem Scale (RSES);31 (5) Multidimensional 

Body-Self Relations Questionnaire (MBSRQ) Appearance Evaluation (AE) scale and Body 

Areas Satisfaction Scale (BASS);32 (6) Posttraumatic Growth Inventory (PTGI);33 and, (7) 

Functional Assessment of Cancer Therapy-General (FACT-G).34 Participants completed this task 
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without any assistance. Afterward, the cognitive interview began. Methodological descriptions of 

what conducting cognitive interviews involve and techniques used during the interviews have 

been published elsewhere.27 Interviews were audio recorded and lasted between 51 and 111 

minutes (mean=73, SD=19). During the interviews, participants had access to the questionnaires 

so that they could follow along. 

Data Analysis 

Data analyzed consisted of participants’ responses during the interview as well as the 

interviewer’s notes.27 Summaries were compared across participants. This was done in a 

qualitative (i.e., identifying common patterns) and quantitative sense (i.e., frequency of the 

concerns that emerged). Following this, both authors met to review the summaries. Through 

discussion and a process of consensus, concerns were categorized into: comprehension, recall, 

response category, appropriateness and relevancy, or structural-logical concerns.27 

Results 

Seven survivors of AYA cancer were recruited and consented to participate in this study. 

They were currently age 18-36 years and had been diagnosed when they were age 16-35 years. 

Participants’ sociodemographic and disease-related characteristics are presented in Table 1. 

 



 26 

Table 1. Characteristics of study participants.  

Sex Age 
(years) 

Type of 
cancer 

Treatment(s) 
received 

Months since 
treatment 

completion 

Annual 
household 
incomea 

Highest level of 
education attained 

Currently 
studying 
(Yes/No)  

Currently 
working 
(Yes/No) 

 At 
diagnosis 

Current        

F 16 18 Hodgkin’s 
lymphoma 

Chemotherapy 38 Don’t know Completed some 
university / college 

Yes Yes 

M 18 20 Hodgkin’s 
lymphoma 

Chemotherapy 22 >100,000 Completed some 
university / college 

Yes No 

F 23 25 Breast  Surgery, 
chemotherapy, 
radiotherapy, 

hormonal therapy 

25 20-39,999 Completed 
university / college 

No Yes 

M 28 30 Rectal  Surgery, 
chemotherapy, 
radiotherapy 

20 <20,000 Completed some 
high school 

No Yes 

M 28 30 Testicular  Surgery, 
chemotherapy, 

stem-cell 
transplant 

9 >100,000 Completed 
university / college 

No Yes 

F 31 36 Hodgkin’s 
lymphoma 

Chemotherapy 59 >100,000 Completed graduate 
schoolb 

Yes No 

F 35 36 Ovarian  Surgery, 
chemotherapy 

8 80-99,999 Completed graduate 
schoolb 

No Yes 

All participants self-identified as culturally/racially White. a Reported as Canadian dollars. b To help participants differentiate between the response options of Completed (some) university/college and 
Completed graduate school, Master’s and doctoral degrees were listed as examples in the latter response option. F: female, M: male.  
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During the interviews, no concerns were identified for the MBSRQ-AE scale and BASS. 

Comprehension and/or structural-logical concerns were identified for the LTEQ, EXSES, PSDQ 

Appearance, Strength, Endurance, Body Fat, and Physical Self-Esteem scales, RSES, and PTGI, 

and concerns related to appropriateness and relevancy were identified for the FACT-G. The 

findings are summarized below. 

Comprehension Concerns 

In general, participants understood what each questionnaire was asking. They 

demonstrated this by accurately paraphrasing or explaining items and instructions in their own 

words. Despite this, participants commented that brief introductory sentences preceding each 

questionnaire would be helpful to explain what was being assessed. In addition, they had 

concerns with the instructions of the EXSES and some of the terminology used in the LTEQ. 

Overly General Instructions 

The first concern was related to the instructions of the EXSES, which state: “Assuming 

you are planning on beginning, or are already engaging in physical activity regularly, the item 

below is designed to assess your beliefs in your ability to begin or continue engaging in physical 

activity for 150 minutes per week at moderate to vigorous intensities for the next 12 weeks.” 

Participants must then use a 0%-100% scale to indicate their degree of confidence. Probing 

during the interviews revealed that participants had different interpretations of the question, and 

thus responded with different information in mind. All participants considered how confident 

they felt in their physical ability (i.e., task self-efficacy) to begin or continue engaging in 

physical activity; however, some also considered how confident they felt in their ability to 

overcome barriers to physical activity (i.e., barrier self-efficacy) and their ability to fit physical 

activity into their schedule (i.e., scheduling self-efficacy). When asked to consider other aspects 
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of self-efficacy, the participants who had only focused on task self-efficacy indicated that their 

responses might have been different. They therefore felt that the instructions of the EXSES could 

be more specific to ensure the desired type(s) of self-efficacy is/are being assessed. 

Overly General Definitions of Complex Terminology 

The second concern participants had was with regard to the terminology used in the 

LTEQ. A key feature of the LTEQ is that participants are asked to report how often they 

participated in strenuous-, moderate-, or mild-intensity physical activity during the past week. 

Although participants were comfortable recalling the number of times they participated in 

physical activity, probing revealed that they held differing interpretations for each intensity. 

Consequently, participants reported the frequency of activities of similar intensity in different 

intensity categories. For example, some participants reported activities typically categorized as 

mild based on the Compendium of Physical Activities35 as moderate and others reported 

activities typically categorized as strenuous as moderate. Moreover, some participants were 

unsure about the intensity of the physical activity they had done. After discussing these concerns, 

participants expressed that having a more thorough definition of each intensity, alongside the 

examples already provided, would have helped. 

Recall and Response Category Concerns 

No concerns were identified with regard to ease of recall. In addition, participants’ 

confidence in their ability to recall information and select answers from the response categories 

provided was not an issue. 

Appropriateness and Relevancy Concerns 

One of the main concerns participants had was related to the appropriateness and 

relevancy of the FACT-G because there were questions they failed to connect with. For example, 
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when being asked to reflect on whether they felt they were losing hope in their fight against their 

illness, participants did not know how to respond now that they had completed treatment. They 

noted this question (and others) would be more relevant before or during treatment because they 

now felt they had “won” their fight against cancer and were “disease-free”. Relatedly, they did 

not feel as though the FACT-G was capturing their current quality of life, which they saw as 

being essential. They explained that although they could complete this questionnaire, they 

believed another questionnaire focused on more general quality of life (rather than cancer- and 

treatment-specific quality of life) would have been more appropriate. In addition, probing during 

the interviews allowed for the discovery that even though participants were asked to report pain 

symptoms when completing the FACT-G, few reported any. Indeed, only one participant 

indicated that they had experienced pain somewhat during the past 7 days, despite other 

participants revealing they had been experiencing pain somewhat to very much when interviewed. 

They explained that they felt the question about pain was to be linked explicitly to their cancer, 

not because of recent injuries (e.g., broken finger), persistent conditions (e.g., chronic knee pain), 

and long-term effects of their treatment (e.g., peripheral neuropathy). Therefore, they did not 

bother reporting that they had been experiencing pain and suggested that if the goal was to assess 

both general and cancer-related symptoms, this should have been specified. 

Structural-Logical Concerns 

Participants raised concerns in relation to the structure of the seven questionnaires when 

combined into a single online survey. For example, only after completing the questionnaires and 

taking part in the interview did some participants notice that they completed the RSES 

incorrectly as they failed to realize that the response options were ordered differently for this 

questionnaire. Participants suggested that response options presented in the RSES be reversed 
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such that they are presented from low/disagree (left) to high/agree (right) to be congruent with 

the response options presented in the other questionnaires they completed. They also discussed 

how adding brief descriptive anchors to the PTGI would be helpful and would reduce the need to 

scroll up/down when responding (which may have to do with how the electronic questionnaire 

was set up). Although the overall amount of time it took to complete the questionnaires was not 

an issue (mean=25 minutes, SD=9, range=16-37), participants did comment on the length and 

repetitive nature of the PSDQ-Appearance, Strength, Endurance, Body Fat, and Physical Self-

Esteem scales. In turn, they wondered if it was possible to remove repetitive/redundant items. As 

well, participants commented that, despite having no issues using the response options, the close-

ended nature was limiting because they could not elaborate or explain their responses. They 

further expressed a strong desire for an open-ended question to be included. 

Brief Summary and Second Round of Cognitive Interviews 

Overall, six of the seven questionnaires tested were clear, appropriate, and relevant with 

this sample of survivors of AYA cancer, and participants did not have major issues with them. 

However, concerns related to appropriateness and relevancy were identified for the FACT-G. 

Participants’ feedback suggested that a general measure of quality of life should be considered. 

This prompted the assessment of another quality of life questionnaire that could be used either 

instead of or in combination with the FACT-G. The RAND 36-Item Health Survey 1.0 (RAND-

36),36 a questionnaire that has demonstrated good psychometric properties,37 and that has been 

used in several studies with adults diagnosed with various types of cancers,38-41 was selected. The 

RAND-36 contains the same items as the Medical Outcomes Study Short-Form 36 Health 

Survey,42 a widely used questionnaire with demonstrated psychometric properties among adults 

diagnosed with cancer,43,44 but the scoring method differs (i.e., the RAND-36 is scored on a 0-
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100 scale) and it is free of charge. The RAND-36 was assessed during a follow-up cognitive 

interview with all seven participants. The same procedures used during the first interview were 

followed, with the exception that the interview was conducted over the phone. These interviews 

lasted on average 13 minutes (SD=3, range=11-16). Data were analyzed in the same way as it 

was for the first round. No concerns were identified by participants. 

Discussion 

Due to a growing interest in exploring the relationships between physical activity and 

psychosocial functioning among survivors of AYA cancer, establishing that questionnaires not 

specifically developed for this population are interpreted and responded to accurately is 

important. Considering the limited evidence for the clarity, appropriateness, and relevancy of 

many of the questionnaires used in previous studies,19-25 conducting cognitive interviews is a 

crucial step in the process. Whereas studies employing cognitive interviews are becoming 

popular to better understand how questionnaires perform across a range of populations,45-48 this 

study represents the first of its nature to use cognitive interviews to explore how survivors of 

AYA cancer interpreted and responded to questionnaires that can be used to assess self-reported 

physical activity and psychosocial functioning (i.e., quality of life, self-efficacy, physical self-

perceptions, self-esteem, body image, posttraumatic growth). Results provide evidence that the 

LTEQ, EXSES, PSDQ Appearance, Strength, Endurance, Body Fat, and Physical Self- Esteem 

scales, RSES, MBSRQ-AE scale and BASS, PTGI, and RAND-36 were clear, appropriate, and 

relevant. 

Despite the encouraging findings, concerns related to participants’ understanding of the 

instructions on the EXSES and some of the terminology in the LTEQ were identified. 

Considering that self-efficacy is a multidimensional construct that includes barrier, task, and 
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scheduling self-efficacy,49-51 the EXSES could either be used to obtain information about 

multiple facets of exercise self-efficacy or a single facet. In either case, modifying the current 

instructions to explicitly state which type(s) participants should consider when completing the 

EXSES seems warranted. As well, seeing as the LTEQ is often used to examine associations 

between physical activity and psychosocial outcomes among adults diagnosed with cancer,for 

review, see 52 adding comprehensive definitions for strenuous, moderate, and mild intensity in the 

LTEQ should be considered to ensure participants are able to accurately classify their activities. 

If indeed these or other changes are made (e.g., adding a few sentences preceding each 

questionnaire that describe what the researcher is assessing as suggested by participants), further 

psychometric testing of the revised versions would be an important next step because making 

modifications may affect score reliability and validity.53,54 

In addition to suggesting modifications, participants highlighted that efforts should be 

made to reduce repetition within questionnaires. Accordingly, when possible, short forms should 

be favored. For example, the short form of the PSDQ-Appearance, Strength, Endurance, Body 

Fat, and Physical Self-Esteem scales55 that consists of 15 items instead of 30 items could be used. 

Furthermore, as most questionnaires assessed in this study do not include open-ended options, 

including one or more open-ended questions could be beneficial. Whereas close-ended response 

options are widely used to collect data in light of the advantages (e.g., amenable to research with 

large samples, allow for analyses to determine a variety of relationships between variables, and 

typically have higher response rates),56,57 there are limitations. As revealed by participants, they 

do not allow for elaborating or explaining responses. With the understanding that questionnaires 

with close-ended response options will continue to be used and are useful to answer a range of 

research questions, it may be valuable to provide survivors of AYA cancer with at least one 
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open-ended question when administering questionnaires. Zebrack et al.58 did this by ending their 

survey with a single open-ended question and found that survivors of AYA cancer provided rich 

qualitative data about their positive and negative experiences with their medical care. The 

authors concluded that the data gathered from this single question extended the findings from the 

closed-ended items, and importantly provided data that would not have been captured otherwise. 

Thus, including one or more open-ended question may have implications for collecting in-depth 

information pertaining to the experiences of survivors of AYA cancer. 

Last, despite the common use of the FACT-G59 and demonstrated psychometric 

properties among adults diagnosed with cancer,34,59-64 concerns related to appropriateness and 

relevancy were identified by participants who were diagnosed with cancer at age 16-35 years, 

were currently age 18-36 years, and had completed treatment 8-59 months prior to being 

interviewed for this study. The main concern was that it did not cover more general aspects of 

quality of life. As a result, participants felt it was more suitable for individuals going through 

cancer treatment. This is perhaps not surprising as the FACT-G was initially developed to 

measure quality of life during treatment for cancer.34 To ensure that cancer-specific and more 

general aspects of quality of life are captured, some researchers have used both cancer-specific 

and generic measures of quality of life.65-67 Although decisions regarding which questionnaire(s) 

to use should be made in light of the research objective(s) being addressed, a combination of 

cancer-specific and general measures may be necessary to adequately assess aspects of quality of 

life that are important for individuals diagnosed with and treated for cancer.68 Based on the 

current results, the RAND-36, which has previously been used with middle-age and older adult 

survivors of cancer,38-41 may be well suited for survivors of AYA cancer who have completed 

treatment. 
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Limitations and Future Directions 

There are limitations of this study that should be taken into account when interpreting the 

results. The first limitation is with regard to the culture/race of the sample. All participants 

recruited self-identified as White, which was not intentional. It is possible that including the 

perspectives of a more culturally/racially diverse sample might have resulted in additional or 

different concerns being identified. Despite this limitation, the sample was purposefully selected 

to be representative of participants likely to be recruited in future studies with regard to age at 

diagnosis, current age, type of cancer, time since treatment, and socioeconomic status (i.e., 

education, income). A second limitation is that the RAND-36 was assessed in isolation. It is 

possible that participants would have raised concerns if the questionnaire was assessed at the 

same time as other questionnaires. Third, although the present study provides information that 

may help inform the design of future studies on physical activity and psychosocial functioning, 

this study was conducted with seven survivors of AYA cancer, which raises the possibility that 

additional interviews with another sample or more participants could have yielded different 

insights.26 Finally, it should be underscored that the findings from cognitive interviews are not 

meant to confirm score validity or reliability.27 Further testing of score reliability and validity for 

these questionnaires with survivors of AYA cancer is required in quantitative studies. Guidelines 

described by Messick69 could inform the development of such studies. 

Conclusion 

Survivors of AYA cancer had few problems interpreting and responding to the LTEQ, 

EXSES, PSDQ Appearance, Strength, Endurance, Body Fat, and Physical Self-Esteem scales, 

RSES, MBSRQ-AE scale and BASS, PTGI, and RAND-36. Overall, results were encouraging 

and suggestive that these questionnaires were clear, appropriate, and relevant for survivors of 
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AYA cancer. Although not critical, it is possible that providing more specific instructions for the 

EXSES, defining the different physical activity intensities in the LTEQ, adding explanatory 

sentences to each questionnaire, and providing at least one open-ended question could improve 

the quality of data collected from survivors of AYA cancer. Given that the development and 

refinement of questionnaires is an ongoing process,70 efforts should be made to continue 

developing and testing questionnaires for AYAs diagnosed with cancer. 
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Bridging Text 

This study was conducted to ensure the questionnaires selected to assess the psychological 

outcomes for this research program (and ancillary studies planned for Study Two and Study 

Three) were clear, appropriate, and relevant for survivors of adolescent and young adult (AYA) 

cancer. The main findings from Study One (see Chapter Two) can be summarized as: 

1. The questionnaires selected to assess the Exercise and Self-Esteem Model (EXSEM) 

constructs were deemed to be appropriate and relevant with only minor concerns 

identified for select questionnaires:  

a. Participants recommended that more thorough definitions and instructions be 

provided for the questionnaires assessing self-reported physical activity and self-

efficacy for physical activity, respectively; 

b. Structural/logical concerns related to the order of response options were identified 

for the questionnaire assessing global self-esteem; and, 

c. To reduce participant burden and repetition the short-form of the questionnaire 

assessing physical self-perceptions and physical self-esteem was recommended. 

2. Concerns related to appropriateness and relevancy were identified for the Functional 

Assessment of Cancer Therapy-General (a cancer-specific quality of life questionnaire), 

whereas no concerns were identified the RAND 36-Item Health Survey 1.0 (a general 

quality of life questionnaire); though, neither of these questionnaires were included in 

subsequent studies contained in this thesis. 

Taken together, feedback from participants suggested the questionnaires assessing self-reported 

physical activity and the psychological outcomes for this research program (see Appendix B, 

Study One for original questionnaires and the cognitive interview guide) could be used in future 
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studies with survivors of AYA cancer, either with or without minor modifications. Incorporating 

the minor modifications suggested by participants (see Appendix B, Study Two for revised 

questionnaires), Article Two (see Chapter Three) presents findings from a cross-sectional study 

that explored relationships between select EXSEM constructs. Specifically, to examine when 

desired psychological outcomes may be maximized, the relationships between physical self-

perceptions and self-esteem (physical and global) were explored. Based on relevant empirical 

work; physical activity and self-self-efficacy for physical activity were explored as potential 

moderators. 
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Abstract 

Background: Physical and global self-esteem are important constructs for cancer survivors’ 

psychological health. Both physical activity (PA) and self-efficacy for PA are associated with 

self-esteem (physical and global) in other populations with and without chronic conditions. 

However, the relationships between PA, self-efficacy for PA, physical self-perceptions, and self-

esteem remain unexplored among survivors of adolescent and young adult (AYA) cancer.  

Procedure: Eighty-seven survivors of AYA cancer completed an online questionnaire. 

Correlations and hierarchical multivariate linear regression analyses were conducted.  

Results: Physical self-perceptions and physical and global self-esteem were positively related. 

Regression analyses showed that self-efficacy for moderate-to-vigorous PA (MVPA) moderated 

the relationship between physical self-perceptions and physical self-esteem (but not global self-

esteem), such that at higher levels of self-efficacy for MVPA, the magnitude of the association 

between physical self-perceptions and physical self-esteem was greater. MVPA did not moderate 

the relationship between physical self-perceptions and physical or global self-esteem.  

Conclusions: Among survivors of AYA cancer, physical self-perceptions are a significant 

correlate of physical and global self-esteem. Though MVPA did not relate to self-esteem 

(physical or global), self-efficacy for MVPA may serve to strengthen the relationship between 

physical self-perceptions and physical self-esteem among survivors of AYA cancer. As such, it 

may be particularly important for psychological health outcomes to foster feelings of control 

over health behaviours among survivors of AYA cancer. In addition to providing directions for 

future research, this study provides a starting point for identifying the circumstances under which 

the positive relationship between physical self-perceptions and self-esteem is strengthened.   
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Introduction 

Global self-esteem is a relatively stable construct that reflects how one feels about 

themselves overall.1 Based on Shavelson et al.’s model of self-concept2 and Rosenberg’s3 

conceptualization of self-esteem, there are several different types of self-esteem (e.g., academic, 

social, emotional, physical), which have been confirmed in empirical studies.4-6 Arguably, 

physical self-esteem, a specific type of self-esteem, contributes most to global self-esteem.7 

Physical self-esteem reflects one’s evaluations of the way his/her body functions and appears,2 

and like global self-esteem, has been positively related to psychological health.8,9 

Self-esteem is important to consider when thinking about behaviours that may foster 

psychological health, such as physical activity (PA). Self-esteem has been positively related to 

PA in cross-sectional studies, whereby active people report more positive physical and global 

self-esteem than their inactive counterparts.10,11 As well, PA has been shown to positively predict 

physical and global self-esteem in longitudinal and experimental studies,12,13 possibly due to 

improvements in physical self-perceptions (one’s perceived competence in specific domains of 

appearance and functioning) that result from participating in PA.14,15  

To examine the pathways underlying the relationships between PA and self-esteem, 

researchers have used the Exercise and Self-Esteem Model (EXSEM).16 Within the EXSEM, 

Sonstroem and Morgan16 suggest that PA leads to favourable changes in physical fitness and 

enhanced self-efficacy, which fosters positive physical self-perceptions, and in turn results in 

increased physical self-esteem and subsequently global self-esteem.16 To date, many researchers 

have found self-efficacy, physical fitness, and physical self-perceptions to mediate the 

relationships between PA and physical and global self-esteem.17-19  
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 Though several researchers use the EXSEM to study processes influencing self-esteem, 

few have sought to identify variables that may affect the direction and/or strength of the 

relationships presented. Moderation studies can elucidate under what circumstances physical 

self-perceptions have stronger/weaker or positive/negative relations with physical and global 

self-esteem. Whereas the EXSEM places PA as one of the first process influencing self-esteem, 

it is equally plausible that PA moderates the relationships between physical self-perceptions and 

self-esteem based on evidence that PA impacts both physical self-perceptions and self-esteem 

(physical and global) positively.20,21 Self-efficacy for PA, one’s confidence to engage in PA, may 

work in the same way, in that it may moderate the relationship between one’s physical self-

perceptions and their self-esteem (physical and global) by concurrently impacting more specific 

and generalized perceptions of the self. There is preliminary support for these contentions in 

other fields.22 However, within literature reporting on the EXSEM, hypotheses regarding the 

moderating effect of situation-specific constructs (i.e., PA, self-efficacy for PA) on the 

relationship between specific (i.e., physical self-perceptions) and more general types of self-

esteem (i.e., physical and global self-esteem) remain unexplored. 

Another limitation is that many researchers have drawn support for the EXSEM from 

studies conducted with non-clinical populations (e.g., healthy children/youth, community-

dwelling adults).17-19 This has not given researchers much understanding of the associations 

between the EXSEM constructs among individuals living with chronic conditions, such as 

cancer.23-25 Survivors of adolescent and young adult (AYA) are one population within cancer 

care who merit particular attention as they must manage disease-related changes in physical 

functioning and appearance (e.g., muscle wasting, physical deconditioning, 

scarring/disfigurement)26 during a time when body-related self-evaluations are of utmost 
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importance.27 Indeed, survivors of AYA cancer not only report reduced perceptions of physical 

functioning and appearance,28,29 but researchers have linked these experiences to their changed 

body.30,31 Further, this population report low self-esteem in quantitative and qualitative studies.32-

34 Given the considerable personal and societal impact of cancer during AYA years,35 exploring 

ways to enhance physical and global self-esteem, central parameters in psychological health,8,9 is 

warranted.  

Based on theoretical16 and empirical work17-19 supporting the notion that physical self-

perceptions influence a person’s self-esteem (physical and global) in the general population, 

determining if/how such perceptions are related to self-esteem (physical and global) among 

survivors of AYA cancer is necessary. Among survivors of breast cancer, researchers have found 

that physical self-perceptions are positively related to physical and global self-esteem.24,25 

However, there are notable limitations with regards to the samples recruited, research questions 

asked, and measures used. Specifically, both studies included homogenous samples comprised of 

women diagnosed with breast cancer who had a mean age of >48 years, did not consider 

alternative relationships between the EXSEM constructs, and failed to confirm whether the 

questionnaires selected were appropriate or relevant for the sample.  

To address these issues, the purpose of this study was to explore the relationships 

between PA, self-efficacy for PA, physical self-perceptions, and physical and global self-esteem 

among survivors of AYA cancer using questionnaires that have been shown to be appropriate 

and relevant.36 To this end, we explored the relationship between physical self-perceptions and 

self-esteem (physical and global; objective 1), and tested if PA and self-efficacy for PA 

moderated the relationship between physical self-perceptions and self-esteem (physical and 

global) among survivors of AYA cancer (objective 2). Consistent with theoretical 
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underpinnings16 and empirical research,17-19 we hypothesized that physical self-perceptions and 

self-esteem would be positively related, with stronger relationships observed between physical 

self-perceptions and physical self-esteem than with global self-esteem. We also hypothesized 

that the relationships between physical self-perceptions and self-esteem (physical and global) 

would be of greater magnitude for survivors of AYA cancer who reported higher levels of PA 

and greater self-efficacy for PA. 

Methods 

Participants  

Survivors of AYA cancer were eligible if they: (1) were diagnosed with cancer between 

the ages of 15-39 years; (2) had completed cancer treatment within the past 5 years; (3) showed 

no evidence of progressive or recurrent disease or of secondary or second cancers; and, (4) were 

able to read, understand, and provide informed consent in English. Survivors of AYA cancer 

were not eligible if they: (1) had physical impairments precluding participation in PA; and/or, (2) 

were unwilling or unable to provide informed consent and/or passive parental consent (the latter 

if they were <18 years). 

Procedures 

Following Research Ethics Board approval, survivors of AYA cancer were recruited to 

participate in this cross-sectional observational study through advertisements containing a study 

link placed on social media websites (e.g., Facebook, Twitter), online bulletin boards/discussion 

groups, and websites that provide supportive care and/or services to survivors of AYA cancer. 

As well, snowball sampling was employed. Once potential participants clicked on the link 

provided, they were directed to a study objectives and eligibility information page to read before 

being directed to an informed consent and/or passive parental consent form page. After consent 
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(and where indicated, passive parental informed consent) was secured, participants gained access 

to the online survey. At the end of the survey, all participants had the option to enter their email 

address to receive a $10.00 iTunes gift card. The survey took approximately 20-30 minutes to 

complete. 

Measures 

The questionnaires included in this study were deemed appropriate and relevant for 

survivors of AYA cancer in a cognitive interview study,36 in addition to having previously 

demonstrated score reliability and validity.   

Personal and medical factors. Participants completed questions about their age, sex, 

cancer diagnosis, and time since treatment. As well, participants were asked to report their height 

(meters) and body mass (kilograms) to compute body mass index (BMI), a proxy measure of 

body composition. This information was collected to describe the sample and to identify 

potential confounders in the analyses. 

Physical self-perceptions. The Physical Self Description Questionnaire Short Form 

(PSDQ-S) subscales of strength (3-items), endurance (3-items), appearance (3-items), and body 

fat (3-items) were used to measure physical self-perceptions.37 The PSDQ-S employs a Likert-

type scale ranging from 1 (false) to 6 (true). After reverse scoring three negatively worded items, 

a composite score was calculated by averaging all subscale scores, with higher scores indicating 

more positive appraisals of physical self-perceptions. This approach as been employed 

previously38,39 and was done in the current study to conserve power. Scores on the PSDQ-S have 

demonstrated reliability, good factor structure, invariance across sexes, age, BMI, and 

convergent and discriminant validity based on relationships with other measures.37,40  
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Physical self-esteem. The PSDQ-S subscale of physical self-esteem (3-items) was used to 

measure physical self-esteem.37 As described above, the PSDQ-S employs a Likert-type scale 

and the subscale score was calculated by averaging responses on the subscale, with higher scores 

indicating more positive physical self-esteem. Scores on the PSDQ-S have demonstrated 

reliability, good factor structure, invariance, and convergent and discriminant validity.37,40  

Global self-esteem. The Rosenberg Global Self-Esteem Scale (RSES)41 was used to 

assess global self-esteem. The RSES is a 10-item scale with five positively and five negatively 

worded items using a Likert-type scale ranging from 1 (strongly disagree) to 4 (strongly agree). 

After reverse scoring the negatively worded items, a global self-esteem score was calculated by 

summing the scores for all 10 items, with higher scores indicating higher global self-esteem. 

Scores from the RSES have demonstrated good reliability and validity across a range of samples, 

including survivors of breast cancer25,42 young adult survivors of childhood cancer43, and AYA 

cancer patients.44  

PA. A modified version of the Leisure Time Exercise Questionnaire (LTEQ)45 was used 

to assess time spent per week in moderate-to-vigorous PA (MVPA), which was of interest in this 

study due to current PA recommendations for cancer survivors of 150 minutes of MVPA/week.46 

Participants were asked to indicate the number of times they engage in moderate and vigorous 

bouts of PA for at least 10 minutes in a typical week and to indicate the duration of each session. 

For the analyses, a MVPA score was computed using the following formula: [frequency of 

moderate bouts*duration of moderate bouts]+[frequency of vigorous bouts*duration of vigorous 

bouts]. LTEQ scores have demonstrated reliability and concurrent validity with scores derived 

from accelerometers.47 Further, the LTEQ has been used extensively in studies with child48 and 

adult survivors of cancer.49  
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Self-efficacy for MVPA. A modified single-item version of the Exercise Self-Efficacy 

scale50 was used to assess participant’s self-efficacy for MVPA. Participants were asked to 

indicate their confidence to engage in at least 150 minutes/week of MVPA over the next 12 

weeks on a 100-point percentage scale comprised of 10-point increments, ranging from 0% (not 

at all confident) to 100% (highly confident). The confidence rating for the single item represents 

participants’ overall confidence to engage in 150 minutes/week of MVPA over the next 12 

weeks. Scores on the original measure have demonstrated excellent internal consistency and 

have evidence of score validity.51,52  

Data Analysis 

Data were analyzed using IBM SPSS (Version 25).53 Data were first screened following 

recommended procedures.54 Of the 116 who completed the online survey, 28 were excluded 

from the analyses because they were missing >5% of data (n=8), provided insufficient 

information to confirm eligibility (n=10), or were ineligible based on reported age at diagnoses 

and/or time since treatment (n=10). Participants who were missing <5% of data had their missing 

data replaced using their mean score from remaining items on the subscale.55 Data were normally 

distributed based on skewness and kurtosis values. Two univariate outliers were identified and 

retained after running the analyses with and without the cases and obtaining the same results. 

There were no multivariate outliers according to Mahalanobis distance values; however, 

considering the relatively small sample size, leverage and Cook’s distance values were examined 

in parallel54 and three multivariate outliers were identified. Each was visually inspected and all 

three were retained after running the analyses with and without outlier cases and obtaining 

similar results. Standardized residuals were then inspected and one case with a standardized 

residual >3 was removed from the dataset. Visual inspection of the scatterplots and non-
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significant Box’s M statistics indicated homoscedasticity. There were no indications of 

multicollinearity.  

After confirming all assumptions were met for hierarchical multivariate linear regression, 

descriptive statistics were computed for all study variables, along with Pearson and Spearman 

bivariate correlations to explore associations and identify potential confounders. Sex and BMI 

were correlated with main study variables >.20 and thus were controlled for in the analyses. Last, 

to address the study objectives, two models were tested wherein physical (Model A) and global 

self-esteem (Model B) were regressed on sex and BMI (step 1), physical self-perceptions (step 2), 

MVPA and self-efficacy for MVPA (step 3), and the interaction terms (physical self-

perceptions*MVPA, physical self-perceptions*self-efficacy for MVPA; step 4).54,56 All 

continuous variables were mean-centered. A moderator effect was supported when the 

interaction term was statistically significant at p<.05. Significant interactions were explored 

using simple slopes analyses using the pick-a-point method of probing interactions at low, 

medium, and high levels (>1 standard deviation [SD] above and below the mean) of the 

moderator variable at the mean level of the other moderator variable.56,57  

Results 

The analytic sample was comprised of 87 survivors of AYA cancer between the ages of 

20 to 42 years (Mage=32.90±4.38 years) who had been diagnosed with breast cancer (51%) or 

other cancers (49%; e.g., leukemia, lymphoma) and had completed treatment on average 

2.08±1.37 years earlier. Most participants self-identified as female (75%) and Caucasian (88%) 

and were, on average, classified as overweight based on their BMI (MBMI=25.41±6.08). 

Participants reported engaging in 103.91±109.44 minutes of MVPA/week and scored, on average, 

61.26±23.66 out of 100% confidence they could meet current PA guidelines. Relative to scale 
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ranges, participants reported moderate levels of physical self-perceptions (M=3.58±0.66; scale 

range=1-6), physical self-esteem (M=3.64±1.01; scale range=1-6), and global self-esteem 

(M=29.71±3.79; scale range=10-40).  

There were small to large positive and significant correlations between physical self-

perceptions and physical self-esteem, global self-esteem, and self-efficacy for MVPA (see Table 

1). There was a moderate and significant positive relationship between MVPA and self-efficacy 

for MVPA. The relationships between MVPA and physical self-perceptions and physical and 

global self-esteem were small and non-significant.  

The results of the hierarchical multivariate linear regression analyses are presented in 

Table 2. In Model A, sex, BMI, physical self-perceptions, MVPA, self-efficacy for MVPA, and 

the interaction terms collectively accounted for a significant amount of variance in physical self-

esteem in step 4 (R2=.66, p<.001). Regarding the first objective, physical self-perceptions were a 

significant and positive correlate of physical and global self-esteem, though the magnitude of the 

relationship observed between physical self-perceptions and physical self-esteem was stronger 

than the magnitude of the relationship observed between physical self-perceptions and global 

self-esteem. In relation to the second objective, self-efficacy for MVPA moderated the 

relationship between physical self-perceptions and physical self-esteem. As shown in Fig. 1 and 

based on the simple slope analysis, the two-way interaction between physical self-perceptions 

and self-efficacy for MVPA indicated that at lower (1 SD below the mean) levels of self-efficacy 

for MVPA, there was a weaker significant relationship between physical self-perceptions and 

physical self-esteem (β=0.33, p=.023), whereas at higher levels (1 SD above the mean) of self-

efficacy for MVPA there was a stronger significant relationship between physical self-

perceptions and physical self-esteem (β=0.77, p<.001). In Model B, sex, BMI, physical self-
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perceptions, MVPA, self-efficacy for MVPA, and the interaction terms did not collectively 

account for a significant amount of variance in global self-esteem in step 4 (R2=.13, p=.113). 

Discussion 

The purpose of this study was to explore the relationships between physical self-

perceptions and physical and global self-esteem among survivors of AYA cancer (objective 1), 

and test MVPA and self-efficacy for MVPA as potential moderators of these relationships 

(objective 2). Our hypotheses were partially supported. Positive associations between physical 

self-perceptions and physical and global self-esteem were found; however, MVPA and self-

efficacy for MVPA were not significant correlates of physical or global self-esteem. Further, 

self-efficacy for MVPA, but not MVPA, moderated the relationship between physical self-

perceptions and physical self-esteem. 

In line with conceptualizations of self-esteem,2,3 the EXSEM,16 and hypotheses for 

objective 1, physical self-perceptions were a significant positive correlate of both physical and 

global self-esteem. Notably, physical self-perceptions were more strongly related to physical 

self-esteem than to global self-esteem (based on visually comparing the magnitude of correlation 

coefficients and β coefficients). Findings echo those reported in studies with survivors of breast 

cancer24,25 and adolescents without a history of cancer58 suggesting there may be overlap 

between people’s perceptions of their physical functioning and appearance and more global self-

evaluations, regardless of disease status and age. Since global self-esteem is influenced by the 

degree to which specific facets of oneself are valued,3 further work exploring the role of the body 

for survivors of AYA cancer is warranted.  

The moderating effect of self-efficacy for MVPA on the relationship between physical 

self-perceptions and physical self-esteem suggests that self-efficacy for MVPA may serve to 
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bolster the positive association between physical self-perceptions and physical self-esteem 

among survivors of AYA cancer. This finding matched hypotheses and aligns with resilience 

perspectives59,60 and recent empirical work61 underscoring empowerment and confidence as a 

means of promoting psychological health among survivors of cancer. Moreover, one’s self-

efficacy to engage in protective health behaviours following a diagnosis of cancer has been 

described in qualitative investigations as important for a range of outcomes, including self-

esteem.62 Thus, interventions and programs seeking to enhance survivors self-efficacy for 

MVPA may be a viable way to not only enhance health promoting behaviours,63 but to develop 

more positive physical self-perceptions and simultaneously enhance the likelihood that these 

positive physical self-perceptions translate to improvements in physical self-esteem. Based on 

theory, accounting for PA history, teaching about responses to PA, creating supportive 

environments, ensuring survivors experience success, and providing opportunities for vicarious 

experiences are potential targets.64 Further, drawing on recent research conducted with older 

survivors of prostate cancer,65 helping survivors of AYA cancer develop positive outcome 

expectations, set meaningful goals, and reduce perceived barriers may also enhance self-efficacy 

for PA. Nonetheless, factors promoting or hindering self-efficacy for PA may differ among 

survivors of AYA cancer. It would be necessary to conduct further research identifying the 

specific factors that should be targeted to enhance self-efficacy for PA among AYA cancer 

survivors.  

The lack of support for the moderating effect of self-efficacy for MVPA on the 

relationship between physical self-perceptions and global self-esteem may be due to the context-

specific measure of self-efficacy used. It is plausible this form of self-efficacy does not 

simultaneously impact domain-specific perceptions of physical competence and global 
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evaluations of oneself overall. Rather, one’s confidence to engage in other regulatory behaviours 

and/or manage the effects and symptoms of their disease and its treatments may be more decisive. 

Researchers may wish to explore broader conceptualizations of self-efficacy. Among adults with 

chronic obstructive pulmonary disease, generalized forms of self-efficacy have been related to 

both perceptions of physical capability/capacity and global evaluations of self-esteem.66  

Though PA has been suggested to help survivors of cancer cope with their changed body, 

manage symptoms and side effects, and improve physical and psychological health,67 there was 

no evidence that MVPA moderated the relationships between physical self-perceptions and 

physical or global self-esteem in this study. As well, contrary to previous research,12-15 there 

were no significant relationships observed with this sample. One reason for the lack of 

relationships and interaction may relate to one’s motives for PA. Specifically, those participating 

in PA as means of taking control over their health may feel more positively about themselves, a 

finding that has been confirmed among older cancer survivors.62 Whereas those engaging in PA 

out of fear of cancer recurrence, secondary or second cancers, and/or other health conditions may 

feel less positively about themselves, a finding consistent with protection motivation theory.68 

These differing motives and subsequently psychological responses to PA may ultimately work to 

cancel one another out. Exploring motives may be one start to teasing apart the effect of PA on 

the relationships between physical self-perceptions and physical or global self-esteem among 

survivors of AYA cancer.  

Notwithstanding the implications from this study, there are limitations that must be taken 

into account. First, the sample was relatively small for moderation analyses.54 Replicating these 

findings with a larger sample is warranted. Second, the cross-sectional nature of this study 

precludes statements about directionality. As well, though decisions about moderator variables 
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were informed by empirical work and theory, other moderators could have been tested. Third, 

without manipulating the moderator variable, it is unknown as to whether the observed effect 

was “true” moderation or “proxy” moderation. Looking forward, to make robust inferences, 

researchers need to collect longitudinal data and explore potential causal pathways using 

experimental research designs. Fourth, to conserve power, we treated physical self-perceptions as 

unidimensional by creating a composite score. Researchers may wish to examine whether the 

observed relationships hold across different subscales in the future. Relatedly, select subscales 

from the PSDQ were used to measure physical self-perceptions of strength, endurance, body fat, 

and appearance. Considering the range of adverse physical health outcomes experienced in the 

wake of a cancer diagnosis and treatments, examining physical self-perceptions related to illness 

and capacity to engage in activities of daily living may be warranted. Finally, to better 

understand whether physical activity moderates the relationships between physical self-esteem 

and global self-esteem, a more heterogeneous sample reporting a wider range of physical activity 

levels would need to be examined. At the same time, researchers may wish to also test these 

moderation effects across the cancer trajectory (i.e., from diagnosis onward).   

In conclusion, physical self-perceptions were a positive correlate of both physical and 

global self-esteem, and self-efficacy for MVPA moderated the association between physical self-

perceptions and physical self-esteem among survivors of AYA cancer. Findings underscore the 

potential role self-efficacy to engage in a health promoting behaviour holds to improve/diminish 

one’s evaluation of themselves physically. Continued examination of factors that may influence 

physical self-perceptions and self-efficacy for MVPA such as one’s physical activity history (e.g., 

experience), symptom management efficacy, affective responses to exercise, importance of 

physical appearance, and/or social factors, is clearly needed as these could in turn impact 
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physical (and potentially) global self-esteem – important constructs for survivors’ psychological 

health. 
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Note. MVPA=moderate-to-vigorous physical activity. 
 
FIGURE 1 Significant two-way interaction involving self-efficacy for MVPA and physical self-
perceptions on physical self-esteem at the mean level of MVPA 
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TABLE 1 Correlations between study variables 
 
Variable 1a 2 3 4 5 6 7 

1. Sex (0=male; 1=female)a        

2. BMI -.03       

3. Physical self-perceptions -.23* -.51**      

4. Physical self-esteem -.08 -.61** .74**     

5. Global self-esteem .02 -.10 .26* .23*    

6. MVPA -.05 .19 .17 .09 .12   

7. Self-efficacy for MVPA .03 .11 .35** .14 .06 .48**  

Note. MVPA=moderate-to-vigorous physical activity. 
aSpearman rho correlation coefficients. 
*p<.05, **p<.01. 
 
 
 



 72 

TABLE 2 Results of hierarchical multivariate regression analyses with MVPA and self-efficacy for MVPA as potential moderators 
 
 Physical self-esteem (Model A) Global self-esteem (Model B) 

 F R2 ΔR2 β p F R2 ΔR2 β p 

Step 1 25.70 
 

.38   <.001 0.43 .01   .650 

Sex (0=male; 1=female)    -0.08 .376    0.03 .794 

BMImc    -0.61 <.001    -0.10 .370 

Step 2a 45.91 .62 .24  <.001 2.24 .08 .07  .090 

Physical self-perceptionsmc    0.59 <.001    0.30 .018 

Step 3b 27.79 .63 .01  <.001 1.60 .09 .01  .169 

MVPAmc    0.09 .241    0.12 .339 

Self-efficacy for MVPAmc    -0.08 .331    -0.13 .335 

Step 4c 21.82 .66 .03  <.001 1.74 .13 .04  .113 

Physical self-perceptionsmc X MVPAmc    -0.16 .070    0.28 .054 

Physical self-perceptionsmc X self-efficacy for 
MVPAmc 

 

   0.23 .014    -0.22 .133 

Notes. MVPA=moderate-to-vigorous physical activity; β=standardized beta coefficient. 
aSex and BMI omitted from table 
bSex, BMI, and physical self-perceptions omitted from table 
cSex, BMI, physical self-perceptions, MVPA, and self-efficacy for MVPA omitted from table 
mcvariables are mean-centered. 
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Bridging Text 

This study was conducted to begin exploring relationships between variables in the Exercise and 

Self-Esteem Model (EXSEM). The main findings from Study Two (see Chapter Three) can be 

summarized as: 

1. Physical self-perceptions are a significant and positive correlate of physical and global 

self-esteem among survivors of adolescent and young adult (AYA) cancer; 

2. Physical activity did not moderate relationships between physical self-perceptions and 

physical or global self-esteem; and, 

3. Self-efficacy for physical activity moderated relationships between physical self-

perceptions and physical self-esteem (but not global self-esteem). 

As such, this study presents preliminary evidence supporting relationships between select 

variables contained within the EXSEM. Specifically, this study included physical self-

perceptions, self-esteem (physical and global), physical activity, and self-efficacy for physical 

activity. On the basis of these findings, and the non-significant relationships observed between 

physical activity and psychological outcomes, more work is required to understand if/how and 

under what circumstances physical activity might be related to psychological outcomes among 

survivors of AYA cancer. To begin to address this, and to overcome the limitation of the cross-

sectional design of Study Two (see Chapter Three), a next step is to use experimental designs. 

However, few physical activity interventions have been conducted with survivors of AYA cancer, 

warranting a pilot randomized controlled trial (RCT) in advance of a definitive RCT. Therefore, 

Article Three (see Chapter Four) presents the feasibility and acceptability data from a two-arm, 

mixed-methods RCT designed to test a 12-week physical activity intervention on a range of 

physical and psychological outcomes. Of note, additional questionnaires, qualitative interview 
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questions, and assessments were included in this study. These data have not been presented 

herein as they were included to facilitate further research opportunities and as such are not 

necessary to answer the specific research questions asked within this program of research. 

Appendix B, Study Three contains the assessment materials used.  
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Chapter Four 

Article Three, Study Three 

 

 

 

Exploring the Feasibility and Acceptability of a Mixed-Methods Pilot Randomized 

Controlled Trial Testing a 12-Week Physical Activity Intervention Among Adolescent and 

Young Adult Cancer Survivors 
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Abstract 

Background: Few researchers have explored the physical and psychological outcomes 

associated with physical activity among adolescent and young adult (AYA) cancer survivors. 

Prior to conducting a randomized controlled trial (RCT) to test the effects of 12-week physical 

activity intervention on a range of physical and psychological outcomes among AYA cancer 

survivors, we conducted a two-arm, mixed-methods pilot RCT to assess the feasibility and 

acceptability of our methods and intervention.  

Methods: Participants were randomized to a 12-week individualized physical activity program 

comprised of 4 weekly sessions (intervention group) or a wait-list control group. For the 

intervention, two weekly sessions included strength activities (supervised weeks 1-6, 

unsupervised weeks 7-12) and two weekly sessions included aerobic activities (unsupervised 

weeks 1-12). Feasibility measures included numbers of AYA cancer survivors referred, eligible, 

recruited/not recruited, adherence to the physical activity program, and percentage of missing 

data at baseline (week 0), mid- (week 6), and post-intervention (week 12). The acceptability of 

trial methods (all participants) and the intervention (intervention group only) was assessed via 

qualitative interviews post-intervention (week 12). 

Results: Over a 12-month period, 31 AYA cancer survivors were referred or self-referred and 16 

were eligible and consented to participate. Retention to the trial was 94% and adherence to the 

physical activity program ranged from 50-92%. Missing data were minimal, with the exception 

of two measures, which had 29% and 53% missing data. In general, participants reported being 

satisfied with the methods and intervention; however, key issues related to delivery of the 

physical activity program were identified (e.g., lack of behaviour change support). 
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Conclusions: The methods and intervention require modification and further piloting before 

deeming them feasible and acceptable. Specifically, making the trial multi-site, using multiple 

recruitment strategies, refining assessments of directly-measured physical activity behaviour and 

aerobic capacity, and incorporating behavioural support into the intervention may improve 

feasibility and acceptability. This study highlights the value of doing pilot work and provides 

critically useful data that can be used to refine studies seeking to prove causation and optimize 

physical activity interventions for this population.  

 

Trial registration: clinicaltrials.gov, NCT03016728. Registered January 11, 2017, 

clinicaltrials.gov/ct2/show/NCT03016728.  
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Background 

There is considerable evidence from experimental studies showing that participation in 

physical activity yields numerous physical and psychological health benefits for adult cancer 

survivors [1-3]. Commonly reported benefits include improved muscular strength and endurance, 

aerobic capacity, physical functioning, mood, self-esteem, and quality of life [1-3]. Whereas 

some studies suggest the physical benefits of physical activity may extend to adolescent and 

young adult (AYA) cancer survivors [4, 5], collectively, published studies do not provide a 

strong link between physical activity and psychological outcomes (e.g., self-efficacy, self-

esteem; [6-8]) in this population. As such, researchers are calling for more studies to demonstrate 

that physical activity can provide both physical and psychological health benefits to AYA cancer 

survivors [9-11].  

The Need for a Trial 

Definitive randomized controlled trials (RCTs) are considered the gold standard and 

would be required to show whether or not physical activity has a meaningful effect on physical 

and psychological outcomes among AYA cancer survivors. However, there are key limitations 

common to studies with this population that prevent the conduct of a definitive RCT at this time. 

First, studies with AYA cancer survivors have examined a narrow range of outcomes and have 

primarily used cross-sectional study designs grounded in the positivist paradigm. This is not 

surprising as experimental mixed-methods studies wherein AYA cancer survivors are randomly 

assigned to receive an intervention and complete questionnaires and/or objective assessments 

alongside interviews are time and resource consuming. Second, key indicators of feasibility (e.g., 

recruitment, retention, adherence) and acceptability (e.g., satisfaction with trial methods and 

intervention components) for physical activity interventions in AYA cancer survivors remain 
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unknown. Understanding population-specific barriers to recruitment and adherence to a physical 

activity intervention is vital to conserve valuable research resources and enhance the likelihood 

of successful definitive RCTs. Third, potential mediators and moderators of the relationship 

between physical activity and physical and psychological health outcomes remain unexplored, 

which prevents an understanding of how physical activity might be beneficial and under what 

circumstances desired outcomes may be maximized.  

Mediators and Moderators of the Relationship Between Physical Activity and Health 

Identifying the mechanisms through which physical activity exerts its benefits can 

provide researchers with meaningful targets to optimize intervention effects. The Exercise and 

Self-Esteem Model (EXSEM; [12]) has been used to achieve these aims and test how physical 

activity impacts physical and psychological health in samples drawn from the general population 

[13-15]. In the EXSEM, Sonstroem and Morgan [12] suggest that participating in physical 

activity leads to changes in one’s physical fitness (i.e., physical measures such as weight status, 

muscular strength and endurance, aerobic capacity, etc.) and self-efficacy (i.e., confidence 

regarding one’s ability to successfully engage in physical activity). Improved physical fitness 

and self-efficacy then lead to improved physical self-perceptions (i.e., self-evaluation of one’s 

overall physical condition and fitness), which enhance physical self-esteem (i.e., subjective 

evaluation of the function and appearance of one’s body) and subsequently global self-esteem 

(i.e., subjective evaluation of one’s self-worth). Among older breast cancer survivors, physical 

fitness, self-efficacy, and physical self-perceptions have been shown to mediate the relationships 

between physical activity and physical and global self-esteem [16-18]. These findings may 

extend to AYA cancer survivors as well. Researchers have shown that AYA cancer survivors 

who are more active report greater self-esteem [19, 20] and that participating in physical activity 
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may positively impact one’s confidence to overcome barriers to physical activity and confidence 

to engage in physical activity in their current environment [21], and improve appearance 

satisfaction [22]. Moderation hypotheses can also be drawn based on a forthcoming cross-

sectional study [23]. Specifically, self-efficacy for physical activity may interact with physical 

self-perceptions to further promote psychological health.  

Current Study 

Definitive RCTs testing outcomes of physical activity among AYA cancer survivors and 

seeking to identify mediators and moderators embedded in the EXSEM could generate useful 

information to guide physical activity recommendations and identify targets for physical activity 

interventions seeking to promote health in this cohort. As such, we developed a two-arm, mixed-

methods RCT to test the effects of a 12-week physical activity intervention. To lay the 

foundation for our RCT, we first conducted a pilot RCT to assess the feasibility (defined as 

recruitment over a 12-month period, retention, adherence, and completeness of data) and 

acceptability (defined as satisfaction) of our methods (e.g., randomization, procedures) and 

intervention (e.g., intervention delivery).  

Methods 

Study Design 

This study was a two-arm, mixed-methods pilot RCT designed to test a 12-week physical 

activity intervention on a range of physical and psychological outcomes among AYA cancer 

survivors. The protocol was registered in the ClinicalTrials.gov database (NCT03016728), and 

was approved by the Ottawa Health Science Network, Children’s Hospital of Eastern Ontario, 

University of Ottawa, and Royal Ottawa Mental Health Centre Research Ethics Boards. The 

reporting standards put forward by Consolidated Standards of Reporting Trials (CONSORT; 
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[24]) extension for randomized pilot and feasibility trials were followed in the preparation of this 

manuscript. 

Sample 

Our target sample consisted of AYA cancer survivors who: (1) were diagnosed with 

cancer between the ages of 15-39 years; (2) had completed cancer treatment within the past 5 

years; (3) showed no evidence of progressive or recurrent disease or of secondary or second 

cancers; (4) were inactive or insufficiently active (assessed using a single-item screening 

question: “Are you currently engaging in moderate physical activity, that is activity that 

increases your heart rate and causes you to sweat, >3 days/week?”); (5) were medically cleared 

to participate in physical activity; (6) lived within 100 km of the University of Ottawa, and; (7) 

were able to read, understand, and provide informed consent in English. AYA cancer survivors 

were not eligible if they: (1) had physical impairments precluding participation in physical 

activity; (2) received a diagnosis of brain or thyroid cancer, and/or; (3) were unwilling or unable 

to provide informed consent. 

Procedures 

AYA cancer survivors were recruited across a 12-month period starting in September 

2017 through healthcare provider referral (wherein eligible AYA cancer survivors were first 

screened and then approached by their healthcare provider to obtain consent for the first author 

to contact) and snowball sampling (wherein potential and past participants shared study-related 

information with their networks and potentially eligible AYA cancer survivors self-screened and 

then contacted the first author). A 12-month period was specified a priori so as to capture 

seasonal variation that may affect trial and intervention feasibility and/or acceptability, and thus 

better inform the timeline for a definitive RCT. It also allowed for the timely completion of 
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follow-up measures. All trial participants were completed assessments by October 2018. 

Following confirmation of eligibility and obtaining informed consent, participants completed a 

baseline assessment (week 0) comprised of physical tests, a survey, a qualitative interview, and 

wearing an accelerometer for 7 consecutive days. Afterwards, participants were randomly 

assigned to either to the intervention group or to a wait-list control group by an independent 

researcher using a random number generator without an established allocation ratio. Participants 

then completed mid- (week 6) and post-intervention assessments (week 12), which resembled the 

baseline assessment. All assessments were conducted by the first author at a private location of 

participants’ choosing and all participants were entered into a draw to win a $250.00 gift card. 

Physical Activity Intervention 

The physical activity intervention was developed across a 6-month period. Intervention 

components were first selected based on recent systematic reviews [1-3, 25, 26], clinical 

guidelines [27], physical activity recommendations [28], behaviour change literature [29-31], 

and population-specific preferences for physical activity [32-35]. We then augmented this by 

eliciting opinions from an advisory board comprised of three AYAs diagnosed with cancer, three 

allied healthcare providers (i.e., Kinesiologist, Certified Exercise Physiologists), and two 

oncologists. The result was a 12-week physical activity intervention using a pragmatic approach, 

wherein flexibility was prioritized to minimize participant burden. 

Participants assigned to the intervention group received a 12-week individualized 

physical activity program and were lent equipment for weeks 1-12 (i.e., hand weights, resistance 

bands). They were also provided with a fitness bag that had a water bottle, socks, sweat towel, 

and yoga mat that they could keep. The program consisted of 4 weekly sessions lasting for 25-45 

minutes/session (see Table 1 for an overview). Two of these sessions focused on strength 
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activities and were supervised by the first author, who is a certified personal trainer and has 6 

years of experience working with cancer survivors, for weeks 1-6 (e.g., squats, lunges, shoulder 

press, bicep curls). Sessions took place at participants’ homes (n=40 sessions), a local cancer 

survivorship centre (n=15 sessions), or the University of Ottawa (n=4 sessions), based on 

participant preference. In weeks 7-12, participants were instructed to continue engaging in 

strength training two times per week unsupervised. Throughout weeks 1-12, participants were 

asked to participate in two unsupervised sessions per week focused on aerobic activities (e.g., 

walking, rowing, indoor/outdoor bicycling, jogging) between 40-75% of their estimated heart 

rate reserve. Participants were provided with a Polar A300 activity monitor with a heart rate strap 

and taught how to use a 10-point Perceived Exertion Scale as a means of verifying aerobic 

session prescription and teaching participants how to self-monitor. Each aerobic and strength 

training session was modifiable (e.g., volume, intensity) depending on how the participant felt 

that day and was progressed over the course of the 12-week intervention on an individual basis. 

Throughout the intervention, participants were taught proper form and technique and 

were provided rationale for each intervention component to enhance their knowledge. They were 

also offered various modifications and supported in choosing intensities that were right for them 

to enhance their feelings of confidence and competence. Participants received the fitness bag to 

enhance adherence and were provided equipment to minimize barriers related to access. Finally, 

progression was important so as to ensure participants experienced success with the program 

while acquiring new skills.  
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Table 1 
Overview of the 12-week physical activity program. 
 
 Aerobic training Strength training 

Week 1-2 3-4 5-6 7-8 9-10 11-12 1-6 7-12 

Days/week 2 2 (non-consecutive) 

Warm up 
(minutes) 

5  
 

5  

Training 
(minutes) 

15 20 25 30 30 30 15-20 15-20 

Target 
intensity (% 
HRR) 

40-60 40-60 40-60 40-60 60-75 60-75 1-2 sets 
8-12 RM 

2-3 sets 
6-10 RM 

Type Any self-selected aerobic physical activity (e.g., walking, 
rowing, indoor/outdoor bicycling, jogging) 

8-10 full body exercises 

Cool down 
(minutes) 

5  8-10 full body flexibility 
exercises  

Supervised No Yes No 
Note. acomprised of 8-10 full body flexibility activities. 
HRR=heart rate reserve; RM=repetition maximum. 
 
Wait-List Control Group 

Participants assigned to the wait-list control group were advised to continue with their 

usual routine for weeks 1-12. After their post-intervention assessment (week 12), participants 

received the same 12-week intervention and materials and were provided the same equipment as 

the intervention group.  

Measures 

Feasibility [throughout the trial]. To assess feasibility, the number of AYA cancer 

survivors referred, eligible, recruited/not recruited (reasons for non-recruitment), adherence to 

the physical activity program, and percentage of missing data were collected. Source of referrals 

were tracked and recruitment rate was defined as the number of eligible participants who 

enrolled in the trial out of the number of eligible AYA cancer survivors who were referred. 

Retention rate was defined as the number of participants completing all three assessments. 

Adherence rates were defined as adherence to the physical activity program. As such, 
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participants in the intervention group completed weekly physical activity logbooks in weeks 1-12. 

The number of supervised strength sessions engaged in out of 12 (weeks 1-6), unsupervised 

strength sessions engaged in out of 12 (weeks 1-6), and unsupervised aerobic sessions engaged 

in out of 24 (weeks 1-12) were extracted. Completeness of quantitative data and participation in 

interviews were also examined. Missingness was defined as percentage of missing data.  

As recommended for pilot studies [36, 37], a priori targets for each feasibility outcome 

were set using relevant literature: (1) 36 to 48 AYAs referred/self-referred over 12 months, (2) 

>70% of eligible AYA cancer survivors agree to be enrolled, (3) ≥75% of participants complete 

baseline, mid- and post-intervention assessments, (4) each participant completes >75% of 

prescribed physical activity sessions, and (5) <10% missing data.  

Acceptability [week 12]. All participants answered questions related to the acceptability 

of trial methods (e.g., satisfaction with randomization, assessments, procedures) at their post-

intervention assessment (week 12). For those in the intervention group, this was commensurate 

with when they finished the intervention. For those in the waitlist control group, this was 

commensurate with the end of their 12-week waiting period (before they received the 

intervention and materials). Further, additional questions related to intervention acceptability 

(e.g., satisfaction with intervention components [delivery, modality, length, duration]) were 

asked to participants in the intervention group only at their post-intervention assessment (week 

12). 

Adverse event monitoring [throughout the trial]. Participants’ were instructed to self-

report adverse events to the first author who had a standardized reporting form (e.g., date, 

severity, timing, site/location, duration, clinical action taken, outcome). None were reported. 
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Personal and medical factors [week 0]. Participants self-reported their age, sex, cancer 

diagnosis, treatment protocol, time since treatment, and medical history as a means of describing 

the sample and tailoring/individualizing participants’ physical activity program. 

Physical activity behaviour [week 0, week 6, week 12]. Self-reported physical activity 

was assessed using a modified version of the Leisure Time Exercise Questionnaire [38, 39] that 

has been described elsewhere [23]. Directly-measured physical activity was assessed using an 

accelerometer (Actigraph wGT3XP-BT; Actigraph, LLC, Pensacola, Florida) and ActiLife 

v6.13.3 software using established wear time criteria [40] and activity count cut-points [41].  

Physical outcomes [week 0, week 6, week 12]. Participants’ physical functioning was 

assessed via a battery of physical tests measuring body composition using a Portable HR-200 

height rod and Tanita TBF-310 GS scale using bioelectrical impedance, musculoskeletal strength 

using the combined grip strength of the right and left hands assessed with a handheld 

dynamometer [42], muscular endurance using the 30-second sit to stand test [43], resting blood 

pressure using a blood pressure monitor (HealthSmart Digital Blood Pressure Monitor)a, and 

aerobic capacity using the 6-minute walk test (6MWT; [42]). 

Psychological outcomes [week 0, week 6, week 12]. Psychological outcomes were 

assessed using a self-reported survey measuring self-efficacy for physical activity using a 

modified single-item version of the Exercise Self-Efficacy scale [44] described elsewhere [23], 

physical self-perceptions using the Physical Self Description Questionnaire Short Form (PSDQ-

S) subscales of strength, endurance, appearance, and body fat [45], physical self-esteem using the 

PSDQ-S subscale of physical self-esteem (3-items; [45]), and global self-esteem using the 

Rosenberg Global Self-Esteem Scale (10-items; [46]).  

                                                
a When systolic blood pressure was ≥160 mmHg and/or diastolic blood pressure ≥90 mmHg, medical clearance was 
required and the test of aerobic capacity was skipped to reduce the risk of myocardial infarction. 
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Qualitative interviews [week 0, week 12]. Data on the development of, and changes 

noticed (if any), in EXSEM variables (i.e., physical activity, self-efficacy, physical self-

perceptions, physical self-esteem, and global self-esteem) from all participants’ perspectives 

were obtained through semi-structured interviews at baseline (week 0) and post-intervention 

(week 12). For participants in the intervention group, this was commensurate with the time 

immediately prior to and after receiving the intervention. For participants in the waitlist control 

group, this was commensurate the time immediately prior to and after their waiting period. 

Interviews were guided by an interview schedule containing a series of open-ended questions 

and probes to encourage participants to provide more detail or clarify what they were saying. 

Data pertaining to perceived changes in EXSEM variables are not reported herein as they are 

outside of the scope of the present study, which was to assess the feasibility and acceptability of 

our methods and intervention. 

Sample Size 

No formal sample size calculation was performed based on the study objectives.  

Data Analysis 

We conducted quantitative and qualitative analyses. Descriptive statistics, consisting of 

means, standard deviations [SD], and frequencies and were estimated using IBM SPSS (Version 

25; [47]). These data were used to describe the sample and report on feasibility outcomes. 

Content analysis of the transcribed acceptability data from the post-intervention (week 12) 

interview was conducted to ascertain acceptability outcomes [48].  
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Results 

Participants 

The medical and demographic characteristics of participants at baseline are presented in 

Table 2, alongside their baseline scores for physical activity behaviour and physical and 

psychological outcomes. On average, participants were 32.84 years (SD=7.93). The most 

common type of cancer diagnosed was breast cancer (n=7; 44%), and 50% (n=8) of participants 

reported managing at least one other physical or psychological health condition (e.g., asthma, 

neurofibromatosis, blood clots, hypothyroidism, anxiety, depression). Participants self-reported 

engaging in 71.41 (SD=102.63) minutes of moderate-to-vigorous (MVPA) per week, whereas 

the directly-measured physical activity captured that participants were engaging in 84.34 

(SD=129.97) minutes of MVPA per week. On average, they were classified as overweight 

(MBMI=29.03, SD=9.26). Participants’ scores on the 30-second sit to stand test were below 

average as compared to normative values for adults >60 years [49] and nearly half of participants’ 

grip strength scores were rated as ‘poor’ (n=7; 44%). Blood pressure was within the ‘normal’ 

range for most participants (n=10; 63%). Aerobic capacity scores could not be computed due to 

significant differences in the walking track measured [50]. Finally, participants’ scores on 

psychological outcomes were ‘moderate’ relative to scale ranges.  
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Table 2  
Participants’ baseline demographic, medical, and outcome characteristics. 
 

Variable Scale 
range 

Intervention (n=7) 
[Mean (SD) or n(%)] 

Control (n=9) 
[Mean (SD) or n(%)] 

Total (n=16) 
[Mean (SD) or n(%)] 

Demographic information     
Age (years) -- 33.78 (5.81) 32.11 (9.55) 32.84 (7.93) 
Age at diagnosis (years) -- 30.33 (6.23) 29.10 (9.06) 29.64 (7.73) 
Sex (female) -- 6 (86%) 8 (89%) 14 (88%) 

Medical information     
Time since treatment (years) -- 2.30 (0.86) 2.17 (1.41) 2.23 (1.15) 
Cancer type (breast) -- 2 (29%) 5 (56%) 7 (44%) 
≥ Co-morbid condition(s) --  3 (43%) 5 (56%) 8 (50%) 

Physical activity behavioura     
Self-reported     

MVPA (min/week) 0-∞ 102.13 (148.66) 47.50 (41.31) 71.41 (102.63) 
Directly-measured     

MVPA (min/week) 0-∞ 140.85 (184.86)n=5 37.25 (24.34)n=6 84.34 (129.97)n=11 
Physical outcomes     
BMI (kg/m2)b 0-∞ 31.86 (8.16) 28.43 (10.25) 29.93 (9.26) 
Grip strength (kg) 0-∞ 56.71 (15.83) 51.00 (9.67) 53.50 (12.60) 
Sit to stand (repetitions) 0-∞ 12.00 (2.16) 11.22 (2.11) 11.56 (2.10) 
Blood pressure (normal) -- 4 (57%) 6 (57%) 10 (63%) 
Psychological outcomes     
Self-efficacy for MVPA 0-100 85.71 (13.97) 68.89 (24.21) 76.25 (21.56) 
Physical self-perceptions     

Strength 1-6 3.95 (0.85) 3.01 (1.02) 3.46 (1.02) 
Endurance 1-6 2.67 (1.02) 2.26 (1.21) 2.44 (1.11) 
Body fat 1-6 1.86 (0.94) 3.30 (2.26) 2.67 (1.91) 
Appearance 1-6 3.86 (0.50) 3.78 (0.44) 3.81 (0.45) 

Physical self-esteem 1-6 3.38 (0.68) 2.70 (1.16) 3.00 (1.01) 
Global self-esteem 10-40 29.14 (2.19) 28.11 (5.51) 28.56 (4.29) 
Notes. alight, moderate, and vigorous intensity physical activity data is available upon request; bpercent body fat, fat 
mass, and fat free mass data is available upon request; Min=minutes; MVPA=moderate-to-vigorous physical activity. 
 
Quantitative Results 

Feasibility 

Referrals and recruitment. In total, 31 AYAs were referred or self-referred (see Figure 1 

for referral sources) across the 12-month period. Of these, 30 were assessed for eligibility (one 

individual could not be reached after five contact attempts) and 14 were not eligible. All who 

were eligible consented to participate (recruitment rate=100%). Seven participants were 
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allocated to the intervention group and nine were allocated to the wait-list control group. One 

participant allocated to the intervention group withdrew from the trial in week 3 and was lost to 

follow-up (retention rate=94%).  

Adherence to physical activity program. During weeks 1-6, participants’ adherence to 

the supervised strength sessions was 82% (range=58-92%), with five of six participants adhering 

to ≥75% of the sessions. Thirteen sessions were cancelled due to travel for holidays (n=5), illness 

(n=6), and work/appointment conflicts (n=2); however, in seven of these 13 instances 

participants still completed strength sessions on their own (i.e., unsupervised). During weeks 7-

12, adherence to the unsupervised strength sessions was 69% (range=50-92%), with three of six 

participants adhering to ≥75% of sessions. Most sessions were missed due to being too busy, 

tired, or ‘lazy’ (n=21); one session was missed due to illness. Adherence to unsupervised aerobic 

sessions was 76% (range=54-88%). Four of six participants adhered to ≥75% of sessions over 

the 12-week intervention. The main reasons sessions were missed were being too busy or tired 

(n=23), illness (n=7), work conflicts (n=2), holidays (n=2), and unrelated injury (n=1).  

Missing data. There were no missing data on self-reported physical activity behaviour 

and psychological outcomes. For physical tests, participants completed all measures of body 

composition, musculoskeletal strength, muscular endurance, and resting blood pressure. There 

were 29% missing data for directly-measured physical activity behaviour. The missing data in 

these cases was due to insufficient wear time (n=8), accelerometer dysfunction (n=1), and 

participant error (n=4). There was 53% missing data for the test of aerobic capacity as six 

participants could not complete the test at any time-point due to high blood pressure (a skipping 

criteria for this assessment, which was stipulated by the study protocol), and three participants 
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elected to not complete the test of aerobic capacity at a single time-point due to weather (n=2)b 

or feeling unwell (n=1). Combined, there were <10% missing quantitative data. All participants 

completed both qualitative interviews.  

 

Notes. aafter referral, one individual could not be reached; bmeeting physical activity guidelines (n=2), age at 
diagnosis (n=3), time since treatment (n=5), treatment status (n=4); cone participant withdrew due to family issues 

that were personally distressing. 
 
 

Figure 1. CONSORT flow diagram. 

                                                
b Due to space constraints in their home, two participants completed the aerobic assessment outdoors. 
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Qualitative Results 

Acceptability 

During the interviews conducted to ascertain acceptability, no issues surrounding 

acceptability with trial methods were raised. Participants said they accepted to be randomized 

and were highly satisfied with the opportunity to receive a 12-week physical activity program 

(either immediately or after a waiting period). Participants did not identify any issues related to 

assessments or trial procedures. In other words, the number, timing, and duration of assessments 

and trial-related procedures were deemed acceptable.  

Participants randomized to the intervention group had positive regard for the 

individualized, pragmatic, and progressive nature of the intervention, which was highlighted by 

[P4] when she said: “I liked that we could focus so much on what I needed, like what I really 

needed help with was the core stuff because of how damaged it was through my treatment and 

recovery” and [P1] when she stated “I thought it was good for adaptation and modification. I 

also liked the fact it was at our own leisure, and I liked the flexibility of it”. Moreover, 

participants valued the usefulness of the skills they learned and positively evaluated the 

performance and skills of the person delivering the intervention.  

However, participants expressed challenges integrating physical activity into their lives 

because they had difficulty planning for and overcoming barriers (e.g., busy schedules, travel). 

Further, participants expressed difficulty transitioning from supervised (weeks 1-6) to 

unsupervised (weeks 7-12) strength training and suggested a more gradual stepped down 

approach: “…instead of going cold turkey at the 6 weeks if we had gone to one time a week, 

tapering off to me being on my own. At some point I know I have to be responsible, so I feel it is 

a 2-way street as well, but if that was built in, it couldn't hurt” [P14]. As well, participants 
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commented that more instruction and support for the unsupervised aerobic training (weeks 1-12) 

would have been helpful: “I also felt if we would have had, maybe, I don't know, like a sheet that 

would give us ideas of what to do for the aerobic sessions. I know, at least for me, I get bored 

with just running or walking” [P7]. 

Discussion 

The purpose of this two-arm, mixed-methods pilot RCT was to lay the foundation for 

high quality research examining if/how and under what circumstances physical activity effects 

physical and psychological outcomes in AYA cancer survivors. Though recruitment, retention, 

and missing data rates were better than targets set a priori, and superior to other trials testing 

lifestyle interventions with AYA cancer survivors [51, 52], the number of AYA cancer survivors 

referred (and who self-referred) and participants’ adherence to the intervention were below 

targets. As such, several modifications are warranted before a definitive RCT can be considered.  

The higher than anticipated recruitment and retention rates observed are promising for 

those seeking to deliver physical activity interventions to AYA cancer survivors. In contrast, the 

lower than anticipated referrals/self-referrals highlights the difficulty researchers are likely to 

encounter when seeking to conduct physical activity trials with AYA cancer survivors in timely 

fashion. Though this may be due in part to the rarity of cancer among AYAs [53, 54] and 

documented difficulty recruiting this population [55], it is also possible that physical activity 

interventions are a deterrent to some and that only those who were motivated to initiate physical 

activity consented to being contacted for this study or self-referred via snowball sampling. 

Regardless, funding organizations typically provide 2 to 5 years of support, which significantly 

limits the number of AYA cancer survivors that can be recruited and enhances the likelihood of 

underpowered trials. This re-iterates the importance of conducting multi-site trials and of 
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identifying additional recruitment strategies beyond those used herein (i.e., healthcare provider 

referral, snowball sampling). For example, researchers could consider mailing/emailing trial 

brochures using tumour registries, attending hospital rounds and recruiting in-person, and/or 

attending cancer-related events/groups [56]. Partnering with organizations that include AYA 

cancer survivors in their network and using Internet and social networking are other low-/no-cost 

options [56]. Findings also suggest that funders may wish to consider population-specific 

challenges/barriers when specifying grant time frames. Nevertheless, findings re-affirm reports 

that some AYA cancer survivors are eager to participate lifestyle interventions [34, 57] and want 

access to health promoting services during this time (i.e., <5 years post-treatment; [58]) – widely 

considered a teachable moment in the general cancer literature [59, 60].  

Missing data is inevitable in trials, yet there were only two assessments on which any 

missing data were documented in this pilot RCT. This shows the feasibility and acceptability of 

assessing AYA cancer survivors at multiple times (i.e., baseline, mid-intervention, post-

interventions) using a combination of quantitative (directly-measured physical activity, physical 

tests, surveys) and qualitative tools (interview). Moreover, this was found despite the 

assessments taking >1.5 hours to complete. This may be because the survey and interview 

included questions previously deemed to be clear, appropriate, and relevant to AYA cancer 

survivors [61]. However, six participants could not complete the 6MWT at any time, as they 

were not cleared (based on their blood pressure) to complete the assessment, and three 

participants did not complete the test at a single time-point, resulting in 53% missing data. 

Moreover, the distance of the walking track could not be standardized across participants due to 

the pragmatic approach of this trial [50]. Researchers and practitioners may wish to omit this 

assessment or conduct it within a research or healthcare centre to ensure standardization and 
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appropriate supervision. Second, there were 29% missing accelerometer data, despite employing 

recommended strategies to enhance accelerometer compliance (i.e., modelling proper 

accelerometer use, providing verbal and written instructions, sending reminder messages; [62]) 

and most participants self-reporting in their logbook that they had worn the accelerometer for the 

required amount of time. This discrepancy highlights that the missing data may not be related to 

participants’ unwillingness to complete this assessment, but may be related to the process by 

which missing data points are identified. There is considerable controversy and discussion in the 

literature with regards to protocols to determine non-wear (i.e., missing data) and wear periods 

and to estimate sedentary time. In response, researchers suggest protocols be developed and 

tested with specific populations to ensure appropriate estimates [63]. Yet, no protocols have been 

developed with/for AYA cancer survivors. Examining the frequency, pattern, and duration of 

non-wear and wear periods in this population is required. In the meantime, those wishing to 

include accelerometers in their studies with AYA cancer survivors might consider decision rules 

least affected by wear time and monitor inactivity (e.g., 120 minutes; [64]). 

Though participants appreciated the pragmatic nature of the physical activity 

intervention, adherence was lower than expected. Data from participants’ interviews provided 

insight into reasons underlying these findings and suggests modifications to the intervention 

should be incorporated. Specifically, this sample had a hard time scheduling and overcoming 

barriers to engage in physical activity. To help individuals successfully change their behaviour, 

researchers and practitioners have taught older adult cancer survivors about the importance of 

planning physical activity sessions (e.g., physical activity ‘appointments’) and have helped them 

identify barriers to physical activity (e.g., travel) and personally relevant strategies to overcome 

them (e.g., packing a resistance band when travelling). Such strategies/skills are known as 
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behaviour change techniques (BCTs; [65]). Trials including BCTs have reported greater 

adherence and behaviour change compared to those that do not [66-68]. Examining the 

feasibility and acceptability of integrating BCTs into physical activity interventions for AYA 

cancer survivors could be explored as a means of improving adherence.  

Findings also underscore that more work is necessary to optimize the stepped down 

model of physical activity delivery tested (i.e., transitioning from supervised to unsupervised 

physical activity). Testing more gradual stepped down approaches and/or exploring triaged 

approaches, wherein survivors receive support that is matched to their needs [69], might be 

worthwhile. Among older adult cancer survivors such models/approaches are effective and cost-

effective means to identify individuals requiring more/less support and offer appropriate care 

[70-72]. Considering current resource constraints (e.g., personnel, infrastructure) and limited 

funding available, such approaches may also lower costs needed to translate successful models 

into care. Moving forward, refining, piloting, and testing stepped down models using triaged 

approaches with AYA cancer survivors will be necessary to ensure this population receive 

appropriate levels of support. 

Though this pilot RCT provides useful information for researchers wishing to conduct 

physical activity interventions with AYA cancer survivors, there are limitations that should be 

considered. The first author performed the intervention and all assessments (including the 

acceptability interviews), which may have influenced participants’ responses, such that they 

responded more positively than they actually wanted to. Moreover, the acceptability interviews 

were conducted post-intervention (week 12) only; wait-list control group participants were 

therefore not asked about their experiences with the physical activity intervention since they had 

not yet started the intervention. Including perspectives of wait-list control group participants 
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might have resulted in additional insights. Fidelity, though tracked by the first author, was not 

objectively assessed. This has implications and calls to question whether the findings are due to 

the trial methods/intervention content or other factors. With regards to our sample, the eligibility 

criteria sought to identify inactive or insufficiently active AYA cancer survivors. However, 

baseline assessments suggested that some participants were engaging in physical activity (with 

one participant meeting current guidelines). Although this criterion was put in place to limit 

ceiling effects in a definitive RCT and to explore whether inactive/insufficiently active AYA 

cancer survivors could be recruited, we certainly did not reach all AYA cancer survivors. As 

with other age cohorts, it is likely that highly motivated survivors consented to be contacted and 

subsequently enrolled in the trial. Finally, the results presented herein are only applicable to the 

trial design and individualized 12-week physical activity program piloted and could be different 

based on other frequencies, intensities, delivery styles, and/or contexts. Modifications to each 

may result in additional challenges/barriers to feasibility and acceptability.  

Conclusions 

In conclusion, the methods and intervention comprising this two-arm, mixed-methods 

pilot RCT require modifications before being deemed feasible and acceptable. Findings 

underscore the necessity of conducting pilot RCTs to identify problems in advance of time- and 

resource-consuming definitive RCTs. Further, results suggest fostering collaborations, working 

across sites, and using multiple and varied sources of recruitment are necessary to increase the 

number of AYA cancer survivors referred, approached, and enrolled. Researchers should also 

ensure study assessments are appropriate and relevant for AYA cancer survivors, and should 

carefully consider assessments of aerobic capacity and protocols for directly-measured physical 

activity behaviour to reduce missing data. Finally, adding behavioural support and testing other 
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stepped down models using triaged approaches may help some AYA cancer survivors overcome 

barriers to physical activity, ensure appropriate allocation of resources, and enhance adherence 

and acceptability. Taken together, this study provides critically useful data that can be used to 

refine trials seeking to establish feasibility and acceptability, with the ultimate goal of proving 

causation and optimizing physical activity interventions to enhance physical and psychological 

health for AYA cancer survivors – a population that has been underrepresented in the literature. 
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Chapter Five 

Global Discussion  

Considering the number of adolescents and young adults (AYAs) diagnosed with cancer 

each year and their age at diagnosis, the global burden of cancer among survivors of AYA cancer 

exceeds that reported for other age groups [1]. Identifying interventions to improve the negative 

effects of cancer and its treatments in this population is of utmost importance as it can have 

substantial personal, societal, and economic benefits. There is robust evidence that physical 

activity confers a range of benefits among child and adult survivors of cancer [2-5] and emerging 

evidence suggesting survivors of AYA cancer may also benefit from physical activity [6-8]. 

However, considerable gaps in knowledge remain as few researchers have focused on 

understanding how (i.e., mediators) and under what circumstances (i.e., moderators) physical 

activity is related to physical and psychological outcomes for cancer survivors generally, and in 

particular survivors of AYA cancer. Identifying the mediators and moderators underlying the 

relationships between physical activity and physical and psychological outcomes is important so 

as to tailor and optimize interventions seeking to mitigate the negative effects of cancer and its 

treatments. The Exercise and Self-Esteem Model (EXSEM) is one framework that may be useful 

to address this gap. Yet, the lack of research conducted with survivors of AYA cancer 

necessitates several precursory steps in advance of a definitive randomized controlled trial (RCT) 

testing if/how and under what circumstances physical activity is related to physical and 

psychological outcomes in this population. Specifically, it is important to establish whether 

previously validated and popular questionnaires can be used with survivors of AYA cancer, 

explore relationships between EXSEM variables, and answer questions regarding the feasibility 

and acceptability of a physical activity intervention designed for this population, as well as the 
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methods proposed to test the effects of such interventions. This research program was developed 

to achieve these aims, thereby laying a strong foundation for the continued examination of 

physical activity among survivors of AYA cancer. 

Collectively, all three studies presented in this thesis advance knowledge and provide a 

starting point for understanding if/how and under what circumstances physical activity and 

physical and psychological outcomes are related among survivors of AYA cancer. In particular, 

they make noteworthy theoretical, conceptual, methodological, and practical contributions, and 

thus have implications for informing future research and care. Each type of contribution is 

considered in turn. 

Theoretical Contributions  

Though the EXSEM has been used to examine the relationships between physical activity 

and physical and psychological outcomes in samples drawn from the general population (e.g., [9-

20]), there is a need for research examining the proposed pathways in clinical populations in 

order to validate the relationships and provide support for the generalizability of the model. To 

date, no researchers have tested the EXSEM among survivors of AYA cancer, nor have they 

sought to explore the mechanisms underlying the relationship between physical activity and 

physical and psychological outcomes in this population. After ensuring measures used to assess 

EXSEM constructs developed for the general population could be used with survivors of AYA 

cancer in Study One, Study Two represents the first attempt to test select EXSEM constructs 

among survivors of AYA cancer and Study Three lays the foundation for a definitive RCT that 

will be the first to empirically evaluate the EXSEM in its entirety in this population.  

Specifically, Study Two provided evidence that physical self-perceptions and self-esteem 

(physical and global) are positively related cross-sectionally. This is similar to findings from 
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studies with breast cancer survivors [21, 22] and adolescents without a history of cancer [17]. 

Moreover, these findings corroborate Rosenberg et al.’s [23] and Shavelson, Hubner, and 

Stanton’s [24] theorizing about the hierarchical nature of self-esteem and are inline with the 

relationships proposed within the EXSEM [25]. As such, Study Two suggests the relationships 

between one’s physical functioning and appearance and more global self-evaluations may be 

similar in survivors of AYA cancer to their older and healthy counterparts.  

Furthermore, few researchers have explored the conditions under which the associations 

between physical activity and physical and psychological outcomes differ in magnitude or 

direction among individuals diagnosed with cancer. For theoretical and practical reasons, it is 

important to identify moderators in order to determine when desired psychological outcomes are 

more or less likely. Although physical activity and self-efficacy for physical activity are two of 

the first processes within the EXSEM (see Chapter One, Figure 1), they were selected as 

potential moderators of the relationship between physical self-perceptions and self-esteem 

(physical and global) on the basis of relevant empirical work [26-28]. They were also selected 

based on research showing that the same variable can mediate and moderate an outcome [29], 

both within the same study [30] and across studies and populations (e.g., [31, 32]). Based on the 

findings from Study Two, when self-efficacy for physical activity was high, the magnitude of the 

association between physical self-perceptions and physical self-esteem was greater. In contrast, 

physical activity was not found to be a moderator of the association between physical self-

perceptions and self-esteem (physical and global) and was also not related to physical self-

perceptions, physical self-esteem, or global self-esteem. The lack of research in this area makes 

it difficult to properly evaluate whether the non-significant findings are sample-specific or 

indicative of a larger pattern – underscoring the necessity of replicating and confirming these 
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findings. Nevertheless, the lack of relationship between physical activity and psychological 

outcomes raises important questions, which when answered may provide insight as to why 

physical activity interventions do not always (appear to) improve psychological outcomes among 

cancer survivors [33].  

It is possible that physical activity has different effects for different subgroups of 

survivors (i.e., positive vs. negative), which could be cancelling one another out in correlation 

analyses. For some, physical activity might help with the management of symptoms, side effects, 

and health, which may lead them to feel their body is (or is getting) strong(er). For others, 

physical activity may draw attention to the negative effects treatment had (e.g., physical 

deconditioning, weight gain), which may lead them to feel their body is (or is getting) weak(er). 

In such cases, physical activity may lead to perceptions that one’s body is not performing well 

resulting in negative physical self-evaluations and subsequently self-esteem. Another potential 

explanation for the lack of relations observed may have to do with participants’ reasons for 

engaging in physical activity, which could affect their psychological response to physical activity. 

For some, engaging in physical activity as means of taking control over their health may bolster 

positive feelings and evaluations of physical and global self-esteem, whereas those engaging in 

physical activity out of fear of cancer recurrence, secondary or second cancers, and/or other 

health conditions may feel less positively about themselves. To tease apart whether this is the 

case, further research investigating the underlying reasons and whether this impacts the effect 

physical activity has on self-perceptions and other psychological outcomes is warranted.  

Taken together, Study Two provides evidence that select relationships between EXSEM 

variables are similar among survivors of AYA cancer. However, it also provides preliminary 

evidence that self-efficacy for physical activity (one of the first processes in the EXSEM) may 
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moderate the relationships between desired psychological outcomes suggesting the EXSEM in 

its current form may not be generalizable to this population. This carries substantial implications 

for extending the EXSEM to potentially incorporate additional variables and suggests there may 

be value in exploring alternative pathways and relationships. Theoretically integrated models can 

provide more complete explanations of health behaviours and the underlying processes involved 

[34] and may be worth consideration in future research. An important next step would be to 

confirm these findings using longitudinal study designs to establish directionality/reciprocity 

over time and to consider including other groups of survivors of AYA cancer who potentially 

have self-esteem concerns. Moreover, experimental studies providing evidence for causation 

among survivors of AYA cancer are needed. While this research program did not do this 

explicitly, Study Three (Article Three, Chapter Two) was a preparatory step for a future 

definitive RCT for this purpose (among others). 

As well, since global self-esteem is influenced by the degree to which specific facets of 

oneself are valued [23], studies using qualitative methods to better understand the role of the 

physical self (or body) for survivors of AYA cancer would be valuable. To this end, qualitative 

data pertaining to perceived changes in physical activity, physical fitness, self-efficacy, physical 

self-perceptions, and self-esteem (physical and global) was collected in Study Three. Though not 

reported herein, as it was outside of the scope of the research program, this data re-affirms that 

the variables contained within the EXSEM are meaningful to survivors of AYA cancer (as 

evidenced by participants’ willingness to complete the interviews). When analyzed, this data will 

provide preliminary insights as to how participants’ self-perceptions of physical functioning and 

appearance influence their global self-evaluations (i.e., physical and global self-esteem). These 

qualitative findings will provide early evidence confirming or challenging the current structure of 
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the EXSEM when tested with survivors of AYA cancer. A next step in this line of inquiry would 

be to continue exploring the perceived physical and psychological changes survivors experience 

when participating in physical activity to identify meaningful targets for interventions and to 

better understand how they may develop over time in this population.  

Combined, whereas no relationships between EXSEM variables were tested in Study One, 

ensuring questionnaires designed to assess theoretical constructs were clear, appropriate, and 

relevant for survivors of AYA cancer was necessary to enhance confidence in the results 

emanating from this program of research. Following this, Study Two was the first empirical test 

of the EXSEM with survivors of AYA cancer. Findings offer partial support for the model and 

highlight important areas of future inquiry. Finally, Study Three highlighted specific 

modifications that are required to refine and improve the methods and intervention of a RCT 

designed to test the effects of physical activity on the EXSEM constructs. All three studies 

contribute to current research and practice as well as my own future research program, which is 

aimed at establishing the benefits of physical activity among survivors of AYA cancer, 

identifying the mechanisms though which ameliorative and positive effects of physical activity 

are exerted, and elucidating factors that contribute to desired outcomes.   

Conceptual Contributions 

The importance of the physical self among cancer survivors is increasingly being 

acknowledged [35, 36] with several organizations now providing online resources to help this 

population manage the psychological ramifications that co-occur with changed appearance and 

functioning [37, 38]. Irrespective of the advancements in this area, most studies have included 

breast cancer survivors and have focused on global constructs of body image (e.g., body 

dissatisfaction, appearance concerns; [35, 39]). Fewer studies have explored physical self-
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evaluation constructs (e.g., physical self-perceptions, physical self-esteem; see [21, 22, 40] for 

notable exceptions), which has likely hindered progress in this area and may be impeding 

interventions aimed at relieving distress and promoting psychological health. Though 

preliminary, the findings from Study One, Study Two, and Study Three highlight the importance 

of including physical self-perceptions and related psychological outcomes. In Study One, 

survivors of AYA cancer reported that the questionnaires assessing physical self-perceptions and 

related psychological outcomes were relevant to them. In Study Two, findings suggest physical 

self-perceptions were related to important psychological health outcomes. As such, including 

these variables may allow researchers to capture the complex issues facing survivors of AYA 

cancer – a population for whom evaluations of appearance and competencies are paramount [41]. 

In Study Three, the completeness of quantitative data and participants’ willingness to answer all 

qualitative questions on the topic of physical self-perceptions and related psychological 

outcomes further supports the notion that these concepts are important to survivors of AYA 

cancer. Moving forward, it will be important to continue including quantitative and qualitative 

assessments (as was done in Study Three) to capture survivors of AYA cancers’ perceptions of 

and experiences with the physical self so as to extend knowledge in this area. 

Methodological Contributions 

Although there is a growing interest in exploring physical activity among survivors of 

AYA cancer, a key limitation associated with published studies is that most of the questionnaires 

used were not developed with or for this population, but rather for the general population. 

Ensuring questionnaires are clear, appropriate, and relevant for survivors of AYA cancer is 

crucial and cognitive interviews are one way to achieve this aim [42]. Whereas studies 

employing cognitive interviews are becoming popular to better understand how questionnaires 
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perform across a range of populations (e.g., [43, 44]), Study One is among the first to use 

cognitive interviews to explore how survivors of AYA cancer interpret and respond to 

questionnaires. Thus, it makes progress on the measurement of self-reported physical activity 

and physical and psychological outcomes in this population. Importantly, it shows that 

questionnaires assessing EXSEM variables may be used with or without slight modifications in 

survivors of AYA cancer. However, since findings from cognitive interviews are not meant to 

confirm score validity or reliability [42], further testing of score reliability and validity for these 

questionnaires is required in larger quantitative studies [45].  

To date, the majority of research on physical activity among survivors of AYA cancer 

has been cross-sectional in nature [6], which is limited insofar as such designs can only explore 

between-person associations [46] and cannot establish directionality/reciprocity over time. The 

general conclusion drawn from these studies is that physical activity may serve to enhance 

physical and psychological health; though recent reviews conclude that physical activity is not a 

well-studied topic in this population [6-8]. Moreover, in the studies that have been conducted, 

mixed results have been reported within and across studies [6-8]. Indeed, adding to mixed 

findings, Study Two showed that physical activity was not related to self-esteem, which is in 

contrast to Belanger et al. [47, 48], who showed that physical activity was positively related to 

self-esteem. Such mixed results underscore the importance of conducting experimental tests to 

ascertain mediators and moderators so as to better understand when and for whom self-esteem 

benefits may or may not occur.  

Finally, many agree that using qualitative and quantitative methods within the same study 

can yield more valuable information than a single method alone [49]. The pervasive use of 

quantitative approaches with survivors of AYA cancer may be masking survivor’s unique 
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perceptions and experiences with physical activity and physical and psychological outcomes. 

Incorporating qualitative methods into this research program via the convergent parallel design 

piloted in Study Three not only ensured participants’ feedback on the acceptability of our 

methods and intervention could be obtained, but it will enable a first look at how survivors of 

AYA cancer experience EXSEM variables. As, findings from Study Three suggested the 

interviews were both feasible and acceptable to participants, researchers can feel confident 

including qualitative interviews in their own pilot RCTs, and eventually definitive RCTs, so that 

quantitative and qualitative results can be compared and contrasted. Ultimately, this will provide 

a greater understanding of if/how and when EXSEM variables are related among survivors of 

AYA cancer. 

Practical Contributions 

 There are some important practical contributions that emerged from this research 

program. Though physical activity has been shown to be safe and feasible for survivors of AYA 

cancer in Study Three, and previous empirical studies (e.g., [50, 51]), most survivors decrease 

their physical activity during treatment and remain inactive following treatment [52, 53]. Based 

on the physical activity levels reported in Study Two and Study Three, there is a need for efforts 

to address the state of physical inactivity in this population. To test the EXSEM and ultimately 

promote physical and psychological health, finding ways to help survivors of AYA cancer 

acquire and maintain physical activity will be important. Drawing on the findings from both 

Study Two and Study Three, interventions that enhance survivors self-efficacy for physical 

activity may be a viable way to not only develop more positive physical self-perceptions and 

subsequently physical self-esteem but to increase adherence to interventions [54]. Bandura’s [55] 

self-efficacy theory may be well suited to inform interventions in this population. In Bandura’s 
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[55] view, the extent to which survivors’ perceptions of self-efficacy are fostered depends on 

their physical activity history and personal mastery experiences, physiological cues/responses to 

physical activity, environment, and access to vicarious experiences. Helping survivors of AYA 

cancer develop positive outcome expectations, set meaningful goals, plan/schedule physical 

activity, and reduce perceived barriers (i.e., behaviour change techniques; [56]) could address the 

challenges encountered among participants in Study Three and promote self-efficacy, which was 

shown to enhance positive physical self-evaluations in Study Two.  

Beyond requiring additional support to change their behaviour, participants in Study 

Three also provided feedback on the stepped down model of intervention delivery (i.e., 

transitioning from supervised to unsupervised physical activity). Findings highlighted that some 

survivors of AYA cancer struggled during and after this transition. Exploring more gradual 

stepped down and triaged approaches to care, wherein survivors of AYA cancer receive tapered 

care matched to their need may be worthwhile to ensure survivors’ receive appropriate levels of 

support. Among older adult cancer survivors, more gradual stepped down and triaged approaches 

are being piloted and efficacy and cost-effectiveness is being established [57-59]. Refining, 

piloting, and testing such models with survivors of AYA cancer could be explored as a means of 

enhancing adherence and acceptability.  

Finally, Study One and Study Three provide practical guidance for those seeking to refine 

studies and optimize trials and physical activity interventions. Specifically, findings underscore 

the critical nature of conducting work to identify problems in advance with the methods (i.e., 

measures, Study One; methods and intervention, Study Three) of time- and resource-consuming 

definitive RCTs. Moreover, fostering collaborations, working across sites, and using multiple 
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and varied sources of recruitment is necessary to increase the number of AYA cancer survivors 

referred, approached, and enrolled.  

Limitations 

Although the studies comprising this research program make a number of theoretical, 

conceptual, methodological, and practical contributions, there are some limitations. As with most 

studies conducted with survivors of AYA cancer, the studies included in this thesis are limited by 

their small sample size, convenience samples, and overrepresentation of self-identified White 

participants. It is possible that including the perspectives of larger and more culturally/racially 

diverse samples might have resulted in different results. Moreover, participation in each study 

was limited to those who were ‘able to participate in physical activity’, which was done to 

ensure survivors’ perspectives on the topic of physical activity and physical and psychological 

outcomes could be obtained and to ensure safety in Study Three. Consequently, perspectives of 

survivors suffering from more severe symptoms and side effects are not included herein and 

would be a worthwhile avenue of future inquiry. In regards to more specific study limitations, 

each has been described within relevant chapters (i.e., Chapter Two, Chapter Three, and Chapter 

Four).  

Conclusions 

In conclusion, all three studies presented in this thesis make valuable contributions to the 

literature. In the broadest sense, they advanced knowledge on the relationships between physical 

activity and physical and psychological outcomes among survivors of AYA cancer – a topic that 

until this time has been understudied. Evidence on the clarity, relevance, and appropriateness of 

questionnaires to test EXSEM variables was found in Study One, ensuring these questionnaires 

could be used in the present research program and by other researchers in the future. Furthermore, 
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the cross-sectional research design drawing on the EXSEM in Study Two helped expand current 

knowledge of the associations between model variables and has laid the foundation for testing 

mechanisms and identifying factors that may enhance/mitigate desired outcomes. To move this 

line of research forward, Study Three explored the feasibility and acceptability of a two-arm, 

mixed-methods RCT testing a physical activity intervention. Data obtained underscore the 

critical nature of pilot work to identify problems in advance of time- and resource-consuming 

definitive RCTs. Combined findings from this research program offer guidance for others 

seeking to tailor and optimize physical activity interventions for survivors of AYA cancer and 

contribute to a burgeoning field seeking to mitigate the lasting negative effects of the disease. In 

sum, this thesis not only fits nicely within funding organization mandates (e.g., Canadian 

Institutes of Health Research) because of its patient-oriented approach, but it represents a first 

step towards building an evidence base upon which researchers and practitioners will one day be 

able put forward recommendations and arguments for integrating physical activity into practice.  
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Study One (Chapter Two) 
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Questionnaires 

Socio-Demographic and Medical Information 

This part of the questionnaire is needed to help understand the characteristics of the people participating 
in the study. For this reason, it is very important information. All information is held in strict confidence. 
 
1. Age (years): _______ 

 
2. Date of birth (day/month/year): _____________________ 

 
3. Sex:   
! Male 
! Female 
! You do not have an option that applies to me. I identify as (please specify): ______________________ 
 
4. Civil status (i.e., relationship status): 
!	Never married  !	Married ! Common law !	Dating 
!	Widowed ! Divorced !	Separated !	In a relationship 
 
5. Education (please check highest level attained): 
!	Some high school  !	Completed high school  
! Some university/college ! Completed university/college  
!	Some graduate school (e.g., master’s degree, 
PhD) 

! 	Completed graduate school (e.g., 
master’s degree, PhD) 

 
6. Annual household income in dollars: 

 
!	< 20,000  !	20-39,999  !	40-59,999  !	Do not know   
! 60-79,999 !	80-99,999  !	>100,000    
 
7. Employment status (please select all those that apply): 

 
 

 
 
 

 
8. Has a doctor or nurse ever told you that you have the following? 

 
a. Angina    ! Yes  ! No 
b. Heart attack   ! Yes  ! No 
c. Stroke    ! Yes  ! No 
d. Diabetes   ! Yes   ! No 
e. High blood pressure  ! Yes  ! No 
f. High blood cholesterol  ! Yes  ! No 

 
9. Has a doctor or nurse ever told you that you have any other health condition(s) that were not listed above? 
! Yes, I have been told I have (please specify):________________________ 
! No  

!	Student !	Disability ! Other (please specify):  
! Full-time work !	Homemaker ______________________ 
! Part-time work	 !	Unemployed	 ______________________	
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10. People living in Canada come from many different cultural and racial backgrounds. Which of the
following best describes your background?

! Aboriginal (Inuit, Metis,
North American Indian)

! Korean ! Japanese

! Chinese (e.g., Chinese,
Taiwanese)

! South Asian (e.g.,
Bangladeshi, Punjabi, Sri
Lankan)

! South East Asian (e.g.,
Vietnamese, Cambodian,
Malaysian, Laotian)

! West Asian (e.g., Afghan,
Assyrian, Iranian)

! Arab (e.g., Egyptian,
Kuwaiti, Libyan)

! Black (e.g., African,
Nigerian, Somali)

! Latin American (e.g.,
Chilean, Costa Rican,
Mexican)

! Filipino ! White (Caucasian)

! Other visible minority not
included above (please
specify):
________________________

! Multiple visible minorities
(please specify):
_________________________

11. What was the date of your cancer diagnosis (month/year)?

12. What type of cancer were you diagnosed with (please select those that apply)?

! Leukemia (please specify type; e.g., acute
lymphoblastic leukemia, chronic myeloid
leukemia):
_____________________________________
_____________________________________

! Germ cell tumour (please specify type
and location):
___________________________________
___________________________________

! Lymphoma (please specify type; e.g.,
Burkitt’s lymphoma, Hodgkin’s lymphoma):
_____________________________________
_____________________________________

! Breast cancer (please specify type):
___________________________________
___________________________________

! Soft tissue sarcoma (please specify type
and location):
_____________________________________
_____________________________________

! Melanoma (please specify type and
location):
___________________________________
___________________________________

! Osteosarcoma (please specify type and
location):
_____________________________________
_____________________________________

! Other cancer not listed (please specify;
e.g., cervical cancer, colon cancer):
___________________________________
___________________________________
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13. What stage of cancer were you diagnosed with?  
 
! Stage 0 
! Stage I 
! Stage II 
! Stage III 
! Stage IV 
! Do not know 
! Not applicable, staging does not apply to my cancer 
 
14. When did you complete active treatment (month/year)? ____________________    ! Do not remember 

 
15. Are you still receiving treatment (e.g., hormonal therapy)?  ! Yes  ! No 
If you are still receiving treatment, please specify: ________________________________________ 
 
16. Please indicate which medical treatments you received for cancer and the date (month/year) of the last 

treatment, if applicable. 
 

a. Surgery    ! Yes  ! No    
If you received surgery, please indicate the date of your last surgery. 
Date (month/year): _____________      
! Do not remember 
 

b. Chemotherapy   ! Yes  ! No    
If you received chemotherapy, please indicate the date of your last chemotherapy treatment. 
Date (month/year): _____________     
! Do not remember 
 

c. Radiotherapy   ! Yes  ! No   
If you received radiotherapy, please indicate the date of your last radiotherapy treatment. 
Date (month/year): _____________     
! Do not remember 

 
d. Hormonal therapy  ! Yes  ! No    

If you received hormonal therapy (or are still receiving hormonal therapy), please indicate the date of 
your last hormonal therapy treatment. 
Date: _____________      
! Do not remember 
 

e. Other treatment   ! Yes, I also received (please specify): __________  ! No    
If you received “other treatment please indicate the date of your last “other” treatment. 
Date: _____________     
! Do not remember 

 
17. Are you currently on any medications?  

! Yes, I am on (please specify): _______________________ 
! No 
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Self-Reported Physical Activity  

1. Considering a 7-day period (a week), how many times on the average do you do the following kind of 
exercise for more than 10 minutes during your free time (enter your number in space provided)? 
 

Type of activity Times per week Average number 
minutes per session 

 

Strenuous exercise (heart beats rapidly) 
This includes things like: running, jogging, hockey, 
football, soccer, squash, basketball, cross country 
skiing, judo, roller skating, vigorous swimming, 
vigorous long distance bicycling. 
 

  

Moderate exercise (not exhausting) 
This includes things like: fast walking, basketball, 
tennis, easy bicycling, volleyball, badminton, easy 
swimming, alpine skiing, popular and folk dancing. 
 

  

Mild exercise (minimal effort) 
This includes things like: yoga, archery, fishing from 
river bank, bowling, horseshoes, golf, snowmobiling, 
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)? Check only one answer. 
 

! Often ! Sometimes ! Never/rarely 

3. What is the most common physical activity you do? If there is more than one, please list them too. 
 

 
 

4. Add up all of the time you spend in physical activity each day. Over the past 7 days, on how many 
days were you physically active to the point where you were out of breath and were sweating for a 
total of at least 30 minutes per day? 
 
! 0 ! 1 ! 2 ! 3 ! 4 ! 5 ! 6 ! 7 

 
5. Over a typical or usual week, on how many days are you physically active to the point where you are 

out of breath and are sweating for a total of at least 30 minutes per day? 
 

! 0 ! 1 ! 2 ! 3 ! 4 ! 5 ! 6 ! 7 
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Body Composition 

1. Please list your current height: _________(feet)________ (inches) 
 

2. Please list your current weight: __________ (pounds)  
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Self-Efficacy 

Assuming you are planning on beginning, or are already engaging in physical activity regularly, the item 
below is designed to assess your beliefs in your ability to begin or continue engaging in physical activity 
for 150 minutes per week at moderate to vigorous intensities for the next 12 weeks.  
 
Moderate to vigorous activities include a moderate to large amount of effort and noticeably increase your 
heart rate and breathing.  
 

Moderate activities include things like: fast walking, basketball, tennis, easy bicycling, volleyball, 
badminton, easy swimming, alpine skiing, popular and folk dancing.  
 
Vigorous intensity activities include things like: running, jogging, hockey, football, soccer, 
squash, basketball, cross country skiing, judo, roller skating, vigorous swimming, vigorous long 
distance bicycling.  

 
Using the scale, please indicate how confident you are that you will be able to begin or continue engaging 
in physical activity for 150 minutes per week at moderate to vigorous intensity for the next 12 weeks.  
 
For example, if you have complete confidence that you could begin or continue engaging in 150 minutes 
per week at moderate to vigorous intensities for the next 12 weeks without quitting, you would choose 
100%. However, if you had no confidence at all that you could continue engaging in physical activity for 
the next 12 weeks without quitting (that is, confident you would not begin or continue engaging in 
physical activity), you would choose 0%.  
 
Please remember to answer honestly and accurately. There are no right or wrong answers.  
Mark your answer by choosing a %:  
 
1. I am able to begin, or continue engaging, in physical activity for 150 minutes per week at moderate to 

vigorous intensities without quitting for the NEXT 12 WEEKS. 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
 

 
Not confident 

   
Moderately confident 

   
Highly confident 
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Physical Competence and Physical Self-Esteem  

When you are ready to begin, please read each sentence and decide your answer. There are six possible 
answers for each question – “true”, “false”, and four answers in between.  
 
There are six numbers for each sentence, one for each of the answers.  
 
Before you start there are three examples below. I have provided you with what I would select as my 
answer for two of the three sentences to show you how to do it.  
 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

1. I like to read comic books. 1 2 3 4 5 6 

I would select the number 6 under the answer “true”. This means that I like to read comic books. If I did 
not like to read comic books very much, I would have answered 1 “false” or 2 “mostly false”. 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

 
2. In general, I am neat and tidy. 

1 2 3 4 5 6 

I would select 3, “more false than true” because I am definitely not very neat, but I am not really messy 
either. 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

3. I like to watch TV. 1 2 3 4 5 6 

For this sentence you have to choose that answer that is best for you. First you must decide if the 
sentence is “true” or “false” for you, or somewhere in between. If you really like to watch TV a lot you 
would answer “true” by selecting the number 6. If you hate watching TV, you would answer “false” by 
selecting the first number 1. If you do not like TV very much, but you watch it sometimes, you might 
decide to select 2 “most false” or 3 “more false than true”.  
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 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

1. I am too fat. 1 2 3 4 5 6 

2. I am satisfied with the kind of 
person I am physically. 

1 2 3 4 5 6 

3. I am attractive for my age. 1 2 3 4 5 6 

4. I am a physically strong person. 1 2 3 4 5 6 

5. I can run a long way without 
stopping. 

1 2 3 4 5 6 

6. My waist is too large. 1 2 3 4 5 6 

7. Physically, I am happy with 
myself. 

1 2 3 4 5 6 

8. I have a nice looking face. 1 2 3 4 5 6 

9. I have a lot of power in my 
body. 

1 2 3 4 5 6 

10. I would do well in a test of 
physical endurance and stamina. 

1 2 3 4 5 6 

11. I have too much fat on my 
body. 

1 2 3 4 5 6 

12. I feel good about the way I look 
and what I can do physically. 

1 2 3 4 5 6 

13. I’m better looking than most of 
my friends. 

1 2 3 4 5 6 

14. I am stronger than most people 
my age. 

1 2 3 4 5 6 

15. I could jog 5 kilometers without 
stopping. 

1 2 3 4 5 6 

16. I am overweight. 1 2 3 4 5 6 
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 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

17. Physically I feel good about 
myself. 

1 2 3 4 5 6 

18. I am ugly. 1 2 3 4 5 6 

19. I am weak and have no muscles. 1 2 3 4 5 6 

20. I think I could run a long way 
without getting tired. 

1 2 3 4 5 6 

21. My stomach is too big. 1 2 3 4 5 6 

22. I feel good about who I am and 
what I can do physically. 

1 2 3 4 5 6 

23. I am good looking. 1 2 3 4 5 6 

24. I would do well in a test of 
strength. 

1 2 3 4 5 6 

25. I can be physically active for a 
long period of time without 
getting tired. 

1 2 3 4 5 6 

26. Other people think that I am fat. 1 2 3 4 5 6 

27. I feel really good about who I 
am physically. 

1 2 3 4 5 6 

28. Nobody thinks I am good 
looking. 

1 2 3 4 5 6 

29. I am good at lifting heavy 
objects. 

1 2 3 4 5 6 

30. I am good at endurance 
activities like distance running, 
aerobics, bicycling, swimming, 
or cross-country skiing. 

1 2 3 4 5 6 
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Global Self-Esteem 

Below is a list of statements dealing with your general feelings about yourself. Please indicate how 
strongly you agree or disagree with each statement by selecting the appropriate column. 
 

 Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

1. On the whole I am satisfied with myself. 4 3 2 1 

2. At times I think I am no good. 4 3 2 1 

3. I feel that I have a number of good 
qualities. 

4 3 2 1 

4. I am able to do things as well as most 
other people. 

4 3 2 1 

5. I feel I do not have much to be proud of. 4 3 2 1 

6. I certainly feel useless at times. 4 3 2 1 

7. I feel that I’m a person of worth, at least 
on an equal plane with others. 

4 3 2 1 

8. I wish I could have more respect for 
myself. 

4 3 2 1 

9. All in all, I am inclined to feel that I am a 
failure. 

4 3 2 1 

10.  I take a positive attitude toward myself. 4 3 2 1 

 
Thank you for taking time to complete this questionnaire for us! 
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Cognitive Interview Guide 

For each question the following probes were used as applicable. 
 
1. What does this question mean to you? 

 
2. How did you arrive at your answer?  

• What did you think about when you were answering this question? 
 

3. How did you remember that? 
 

4. How did you document your response? 

For example, when probing participants about their response to the Physical Activity Questionnaire, 
which asks: Considering a 7-day period (a week), how many times on the average do you do the following 
kind of exercise for more than 10 minutes during your free time (enter your number in space provided)? 
 
Participants were asked: 
 
1. What does this question mean to you? 

• Can you describe how you interpreted the question? 
• Can you rephrase this question in your own words? 

 
2. How did you arrive at your answer?  

• What did you think about when you were answering this question? 
• What sorts of physical activities did you think about? 

 
3. How did you remember that? 

• Did you have any difficultly remembering? 
o If so, how did you overcome that? 

 
4. Did you have any difficult documenting your question in the space provided to respond? 
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Study Two (Chapter Three) 
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Questionnaires 

Socio-Demographic and Medical Information 

The following questions are going to ask you about yourself. This part of the questionnaire is needed to 
help understand the characteristics of the people participating in the study. For this reason, it is very 
important information. 

1. Age (years): _______ 
 

2. Date of birth (month/day/year): _____________________ 
 

3. Sex:   
! Male 
! Female 
! You do not have an option that applies to me. I identify as (please specify): ______________________ 
 
4. Civil status (i.e., relationship status): 
!	Single  !	Married ! Common law !	Dating/in a relationship 
!	Widowed ! Divorced !	Separated  
 
5. Education (please check highest level attained): 
!	Some high school  !	Completed high school  
! Some university/college ! Completed university/college  
!	Some graduate school (e.g., master’s degree, 
PhD) 

! 	Completed graduate school (e.g., 
master’s degree, PhD) 

 
6. Annual household income in dollars: 
!	< 20,000  !	20-39,999  !	40-59,999  !	Do not know   
! 60-79,999 !	80-99,999  !	>100,000    
 
7. Employment status (please select all those that apply): 

 
 
 
 

 
8. Has a doctor or nurse ever told you that you have the following? 

 

a. Angina    ! Yes  ! No 
b. Heart attack   ! Yes  ! No 
c. Stroke    ! Yes  ! No 
d. Diabetes   ! Yes   ! No 
e. High blood pressure  ! Yes  ! No 
f. High blood cholesterol  ! Yes  ! No 

 
9.   Has a doctor or nurse ever told you that you have any other health condition(s) that were not listed above? 
! Yes, I have been told I have (please specify):________________________ 
! No 
  

!	Student !	Disability ! Other (please specify):  
! Full-time work !	Homemaker ______________________ 
! Part-time work	 !	Unemployed	 ______________________	
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10.  People living in Canada come from many different cultural and racial backgrounds. Which of the    
       following best describes your background?  
! Aboriginal (Inuit, Metis, 
North American Indian) 

! Korean ! Japanese 

! Chinese (e.g., Chinese, 
Taiwanese) 

! South Asian (e.g., 
Bangladeshi, Punjabi, Sri 
Lankan) 

! South East Asian (e.g., 
Vietnamese, Cambodian, 
Malaysian, Laotian) 

! West Asian (e.g., Afghan, 
Assyrian, Iranian) 

! Arab (e.g., Egyptian, 
Kuwaiti, Libyan) 

! Black (e.g., African, 
Nigerian, Somali) 

! Latin American (e.g., 
Chilean, Costa Rican, 
Mexican) 

! Filipino ! White (Caucasian) 

! Other visible minority not 
included above (please 
specify):  
________________________ 

! Multiple visible minorities 
(please specify): 
_________________________ 

 

 
11.  What was the date of your cancer diagnosis (month/year)?       

 
12.  What type of cancer were you diagnosed with (please select those that apply)?  
! Leukemia (please specify type; e.g., acute 
lymphoblastic leukemia, chronic myeloid 
leukemia): 
_____________________________________
_____________________________________ 
 

! Germ cell tumour (please specify type 
and location): 
___________________________________
___________________________________ 

! Lymphoma (please specify type; e.g., 
Burkitt’s lymphoma, Hodgkin’s lymphoma, 
Non-Hodgkin’s Lymphoma):  
_____________________________________
_____________________________________ 
 
 

! Breast cancer (please specify type): 
___________________________________
___________________________________ 

! Soft tissue sarcoma (please specify type 
and location): 
_____________________________________
_____________________________________ 
 

! Melanoma (please specify type and 
location): 
___________________________________
___________________________________ 

! Osteosarcoma (please specify type and 
location): 
_____________________________________
_____________________________________ 
 

! Other cancer not listed (please specify; 
e.g., cervical cancer, colon cancer):  
___________________________________
___________________________________ 
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13.  What stage of cancer were you diagnosed with?  
 

! Stage 0 
! Stage I 
! Stage II 
! Stage III 
! Stage IV 
! Do not know 
! Not applicable, staging does not apply to my cancer 
 
14.  When did you complete active treatment (i.e., chemotherapy, radiation, surgery, immunotherapy)? 

Month: _________ 
Year: _________ 
! Do not remember 
 

15.   Are you currently receiving any ongoing treatment (e.g., hormonal therapy)?  ! Yes      ! No 
If yes, please specify: ________________________________________ 

 
16.  Please indicate which medical treatments you received for cancer and the date (month/year) of the last  
       treatment, if applicable. 
 

a. Surgery    ! Yes  ! No    
If you received surgery, please indicate the date of your last surgery. 
Date (month/year): _____________      
! Do not remember 
 

b. Chemotherapy   ! Yes  ! No    
If you received chemotherapy, please indicate the date of your last chemotherapy treatment. 
Date (month/year): _____________     
! Do not remember 
 

c. Radiotherapy   ! Yes  ! No   
If you received radiotherapy, please indicate the date of your last radiotherapy treatment. 
Date (month/year): _____________     
! Do not remember 

 
d. Hormonal therapy  ! Yes  ! No    

If you received hormonal therapy (or are still receiving hormonal therapy), please indicate the date of 
your last hormonal therapy treatment. 
Date: _____________      
! Do not remember 
 

e. Other treatment   ! Yes, I also received (please specify): __________  ! No    
If you received “other treatment please indicate the date of your last “other” treatment. 
Date: _____________     
! Do not remember 

 
17.  Are you currently on any medications?  

! Yes, I am on (please specify): _______________________ 
! No 
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Self-Reported Physical Activity 

In this part of the questionnaire we are interested in knowing how much physical activity you do during 
your leisure-time (this does not include your time at work). Please answer as honestly as possible. 
 

1. Considering a typical 7-day period (a week), how many times on the average do you do the following 
kind of exercise for more than 10 minutes during your free time? Please enter your number in space 
provided, along with the average number of minutes per sessions, and the types of activities you do.  
 
Please see an example below if you are unsure about how to answer: 

 
 Times per week Average number 

minutes per session 
 

Type of activity 

Vigorous activities  
Include activities that require a 
large amount of effort and 
noticeably increase your heart 
rate and breathing and are 
exhausting 
(e.g., running, jogging, hockey, 
football, soccer, squash, 
basketball, cross country skiing, 
judo, roller skating, vigorous 
swimming, vigorous long 
distance bicycling) 

1 20 Fast biking 

Moderate activities  
Include activities that require a 
moderate amount of effort and 
noticeably increase your heart 
rate and breathing but that are not 
exhausting 
(e.g., fast walking, basketball, 
tennis, easy bicycling, volleyball, 
badminton, easy swimming, 
alpine skiing, popular and folk 
dancing) 
 

2 30 Elliptical machine 

Mild activities  
Include activities that do not 
require much effort 
(e.g., gentle yoga, archery, 
fishing from river bank, bowling, 
horseshoes, golf, snowmobiling, 
easy walking) 
 

4 10 Walking to work  
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 Times per week Average number 

minutes per session 
 

List activities 

Vigorous activities  
Include activities that require a 
large amount of effort and 
noticeably increase your heart 
rate and breathing and are 
exhausting 
(e.g., running, jogging, hockey, 
football, soccer, squash, 
basketball, cross country skiing, 
judo, roller skating, vigorous 
swimming, vigorous long 
distance bicycling) 
 

   

Moderate activities  
Include activities that require a 
moderate amount of effort and 
noticeably increase your heart 
rate and breathing but that are not 
exhausting 
(e.g., fast walking, basketball, 
tennis, easy bicycling, volleyball, 
badminton, easy swimming, 
alpine skiing, popular and folk 
dancing) 
 

   

Mild activities  
Include activities that do not 
require much effort 
(e.g., gentle yoga, archery, 
fishing from river bank, bowling, 
horseshoes, golf, snowmobiling, 
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 noticeably increase your heart rate and breathing? Check only one answer. 
 

 

! Often 
 

 

! Sometimes 
 

 

! Never/rarely 
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Body Composition 

In this part of the questionnaire we are interested in knowing about your body weight and height. 
 

1. Please list your current height:  
Feet:_________ 
Inches:________  
OR 
Centimeters: :________ 
 

2. Please list your current weight:  
Pounds:__________  
OR 
Kilograms: :__________   
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Self-Efficacy 

In this part of the questionnaire we are interested in knowing how confident you are to be active assuming 
you are planning on beginning, or are already engaging in physical activity regularly. We want you to 
take into account things like your physical ability, the time you have to be active, etc. Please remember to 
answer honestly and accurately. There are no right or wrong answers.  
 
Using the scale, please indicate how confident you are that you will be able to begin or continue engaging 
in physical activity for 150 minutes per week at moderate to vigorous intensities for the next 12 weeks.  
 
Moderate to vigorous activities include a moderate to large amount of effort and noticeably increase your 
heart rate and breathing.  
 

Moderate activities include things like: fast walking, basketball, tennis, easy bicycling, volleyball, 
badminton, easy swimming, alpine skiing, popular and folk dancing.  
 
Vigorous intensity activities include things like: running, jogging, hockey, football, soccer, squash, 
basketball, cross country skiing, judo, roller skating, vigorous swimming, vigorous long distance 
bicycling.  

 
1. I am able to begin, or continue engaging, in physical activity for 150 minutes per week at moderate 

to vigorous intensities without quitting for the next 12 weeks. 

Please select your answer by choosing a %:  
 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
 

 
Not confident 

   
Moderately confident 

   
Highly confident 
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Physical Competence and Physical Self-Esteem  

In this part of the questionnaire we are interested in knowing how you look at yourself. We will ask you 
some questions about how you think about yourself physically. For example, how good looking you are, 
how strong you are, etc. Some of the questions may sound similar, but we need you to answer each of 
them. There are no right answers and everyone will have different answers. Be sure that your answers 
show how you feel about yourself.  
 
Answer each sentence quickly as you feel now. Please do not leave any sentence blank. When you are 
ready to begin, please read each sentence and decide your answer. There are six possible answers for each 
question – “True”, “False”, and four answers in between.  
 
Before you start there are some examples below, in case you are unsure of how to answer.  
 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

1. I am a creative person 1 2 3 4 5 6 

The “5” has been selected because the person answering believes the statement “I am a creative person” 
is mostly true. That is, this statement is mostly like him/her.  

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

 

2. I am good at writing poetry. 
1 2 3 4 5 6 

The “2” has been selected because the person answering believes that the statement is mostly false as far 
as he/she is concerned. That is, he/she feels he/she does not write good poetry. 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

3. I enjoy playing with pets. 1 2 3 4 5 6 

The “6” has been selected because the person answering believes that the statement is very true about 
him/her.  
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 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

1. I am a physically strong person. 1 2 3 4 5 6 

2. I can run a long way without 
stopping. 

1 2 3 4 5 6 

3. My waist is too large.  1 2 3 4 5 6 

4. Physically, I am happy with 
myself. 

1 2 3 4 5 6 

5. I have a nice looking face. 1 2 3 4 5 6 

6. I have a lot of power in my 
body. 

1 2 3 4 5 6 

7. I have too much fat on my 
body. 

1 2 3 4 5 6 

8. I am better looking than most of 
my friends. 

1 2 3 4 5 6 

9. I am overweight. 1 2 3 4 5 6 

10. Physically I feel good about 
myself. 

1 2 3 4 5 6 

11. I am good looking. 1 2 3 4 5 6 

12. I could do well in a test of 
strength. 

1 2 3 4 5 6 

13. I can be physically active for a 
long period of time without 
getting tired. 

1 2 3 4 5 6 

14. I feel good about who I am 
physically. 

1 2 3 4 5 6 

15. I am good at endurance 
activities like distance running, 
aerobics, bicycling, swimming, 
or cross-country skiing. 

1 2 3 4 5 6 
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Global Self-Esteem 

In this part of the questionnaire we are interested in knowing how about you feel about yourself overall. 
We want you to think about all aspects of your life when answering, not just about your cancer experience. 
Below is a list of statements dealing with your general feelings about yourself. Please indicate how 
strongly you agree or disagree with each statement by selecting the appropriate column. 
 

 Strongly 
disagree 

Disagree Agree Strongly 
agree 

1. On the whole I am satisfied with myself. 1 2 3 4 

2. At times I think I am no good. 1 2 3 4 

3. I feel that I have a number of good 
qualities. 

1 2 3 4 

4. I am able to do things as well as most 
other people. 

1 2 3 4 

5. I feel I do not have much to be proud of. 1 2 3 4 

6. I certainly feel useless at times. 1 2 3 4 

7. I feel that I’m a person of worth, at least 
on an equal plane with others. 

1 2 3 4 

8. I wish I could have more respect for 
myself. 

1 2 3 4 

9. All in all, I am inclined to feel that I am a 
failure. 

1 2 3 4 

10.  I take a positive attitude toward myself. 1 2 3 4 

 
Thank you for taking time to complete this questionnaire for us! 
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Study Three (Chapter Four) 
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Questionnaires 

Socio-Demographic and Medical Information 

This part of the questionnaire is needed to help understand the characteristics of the people participating 
in the study. For this reason, it is very important information.  
 
1. Age (years): _______ 

 
2. Date of birth (day/month/year): _____________________ 

 
3. Sex:   
! Male 
! Female 
! You do not have an option that applies to me. I identify as (please specify): ______________________ 
 
4. Civil status (i.e., relationship status): 
!	Single  !	Married ! Common law !	Dating !	Prefer not to answer 
!	Widowed ! Divorced !	Separated !	In a relationship  
 
5. Education (please check highest level attained): 
!	Some high school  !	Completed high school  
! Some university/college ! Completed university/college  
!	Some graduate school (e.g., master’s degree, 
PhD) 

!	Completed graduate school (e.g., master’s 
degree, PhD) 

!	Prefer not to answer  
 

6. Annual household income in dollars, this includes the combined income of the people you live with 
(e.g., parents, partner) in addition to your own: 

!	< 20,000  !	20-39,999  !	40-59,999   !	Do not know   
! 60-79,999 !	80-99,999  !	>100,000       ! Prefer not to answer 
 
7. Do you currently live alone? 

! Yes, go to question 9 
! No, go to question 8 
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8. Do you live with your…? Please select all those that apply. 

 

 Yes   
Biological mother  !  
Biological father  !  
Step-mother   !  
Step-father  !  
Sister(s), step-sister(s), half sister(s)  ! If yes, how many? 
Brother(s), step-brother(s), half brother(s)  ! If yes, how many? 
Husband, wife  !  
Partner (girlfriend, boyfriend)  !  
Son(s), step-son(s)  ! If yes, how many? 
Daughter(s), step-daughter(s)  ! If yes, how many? 
Roomate(s)  ! If yes, how many? 
Other (specify)  ! If yes, how many? 

 
9. Employment status, please select all those that apply: 

 

 
 
 
 

10. Has a doctor or nurse ever told you that you have the following? 
 
a. Angina    ! Yes  ! No 
b. Heart attack   ! Yes  ! No 
c. Stroke    ! Yes  ! No 
d. Diabetes   ! Yes   ! No 
e. High blood pressure  ! Yes  ! No 
f. High blood cholesterol  ! Yes  ! No 

 
11. Has a doctor or nurse ever told you that you have a mental or physical health condition, other than cancer, 

that was not listed above? 
! Yes, I have been told I have (please specify):________________________ 
! No 
 
12. What was the date of your cancer diagnosis (month/year)?       
  

!	Student !	Disability ! Other (please specify):  
! Full-time work !	Homemaker ______________________ 
! Part-time work ! Unemployed ______________________ 
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13. What type of cancer were you diagnosed with (please select those that apply)?  
! Leukemia (please specify type; e.g., acute 
lymphoblastic leukemia, chronic myeloid 
leukemia): 
_____________________________________
_____________________________________ 
 

! Germ cell tumour (please specify type 
and location): 
___________________________________
___________________________________ 

! Lymphoma (please specify type; e.g., 
Burkitt’s lymphoma, Hodgkin’s lymphoma, 
Non-Hodgkin’s Lymphoma):  
_____________________________________
_____________________________________ 
 
 

! Breast cancer (please specify type): 
___________________________________
___________________________________ 

! Soft tissue sarcoma (please specify type 
and location): 
_____________________________________
_____________________________________ 
 

! Melanoma (please specify type and 
location): 
___________________________________
___________________________________ 

! Osteosarcoma (please specify type and 
location): 
_____________________________________
_____________________________________ 
 

! Other cancer not listed (please specify; 
e.g., cervical cancer, colon cancer):  
___________________________________
___________________________________ 

 
14. What stage of cancer were you diagnosed with?  
 

! Stage 0 
! Stage I 
! Stage II 
! Stage III 
! Stage IV 
! Do not know 
! Not applicable, staging does not apply to my cancer 
 
15. When did you complete active treatment (i.e., chemotherapy, radiation, surgery, immunotherapy)? 

Month: _____________ 
Year: _____________ 
 ! Do not remember 
 

16. Are you currently receiving any ongoing treatment (e.g., hormonal treatment)?  ! Yes ! No 
If yes, please specify: ________________________________________ 
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17. Please indicate which medical treatments you received for cancer and the date (month/year) of the last 
treatment, if applicable. 

 

a. Surgery    ! Yes  ! No    
If you received surgery, please indicate the date of your last surgery. 
Date (month/year): _____________      
! Do not remember 
 

b. Chemotherapy   ! Yes  ! No    
If you received chemotherapy, please indicate the date of your last chemotherapy treatment. 
Date (month/year): _____________     
! Do not remember 
 

c. Radiotherapy   ! Yes  ! No   
If you received radiotherapy, please indicate the date of your last radiotherapy treatment. 
Date (month/year): _____________     
! Do not remember 

 
d. Hormonal therapy  ! Yes  ! No    

If you received hormonal therapy (or are still receiving hormonal therapy), please indicate the date of 
your last hormonal therapy treatment. 
Date: _____________      
! Do not remember 
 

e. Other treatment   ! Yes, I also received (please specify): __________  ! No    
If you received “other treatment please indicate the date of your last “other” treatment. 
Date: _____________     
! Do not remember 

 
18. Are you currently on any medications?  

! Yes, I am on (please specify): _______________________ 
! No 
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Self-Reported Physical Activity 

In this part of the questionnaire we are interested in knowing how much physical activity you do during 
your leisure-time (this does not include your time at work). Please answer as honestly as possible. 
 

1. Considering a typical 7-day period (a week), how many times on the average do you do the following 
kind of exercise for more than 10 minutes during your free time? Please enter your number in space 
provided, along with the average number of minutes per sessions, and the types of activities you do.  
 
Please see an example below if you are unsure about how to answer: 

 
 Times per week Average number 

minutes per session 
 

Type of activity 

Vigorous activities  
Include activities that require a 
large amount of effort and 
noticeably increase your heart 
rate and breathing and are 
exhausting 
(e.g., running, jogging, hockey, 
football, soccer, squash, 
basketball, cross country skiing, 
judo, roller skating, vigorous 
swimming, vigorous long 
distance bicycling) 

1 20 Fast biking 

Moderate activities  
Include activities that require a 
moderate amount of effort and 
noticeably increase your heart 
rate and breathing but that are not 
exhausting 
(e.g., fast walking, basketball, 
tennis, easy bicycling, volleyball, 
badminton, easy swimming, 
alpine skiing, popular and folk 
dancing) 
 

2 30 Elliptical machine 

Mild activities  
Include activities that do not 
require much effort 
(e.g., gentle yoga, archery, 
fishing from river bank, bowling, 
horseshoes, golf, snowmobiling, 
easy walking) 
 

4 10 Walking to work  
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 Times per week Average number 

minutes per session 
 

List activities 

Vigorous activities  
Include activities that require a 
large amount of effort and 
noticeably increase your heart 
rate and breathing and are 
exhausting 
(e.g., running, jogging, hockey, 
football, soccer, squash, 
basketball, cross country skiing, 
judo, roller skating, vigorous 
swimming, vigorous long 
distance bicycling) 
 

   

Moderate activities  
Include activities that require a 
moderate amount of effort and 
noticeably increase your heart 
rate and breathing but that are not 
exhausting 
(e.g., fast walking, basketball, 
tennis, easy bicycling, volleyball, 
badminton, easy swimming, 
alpine skiing, popular and folk 
dancing) 
 

   

Mild activities  
Include activities that do not 
require much effort 
(e.g., gentle yoga, archery, 
fishing from river bank, bowling, 
horseshoes, golf, snowmobiling, 
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 noticeably increase your heart rate and breathing? Check only one answer. 
 

 

! Often 
 

 

! Sometimes 
 

 

! Never/rarely 
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Body Composition 

In this part of the questionnaire we are interested in knowing about your body weight and height. 
 

1. Please list your current height:  
Feet:_________ 
Inches:________  
OR 
Centimeters: :________ 
 

2. Please list your current weight:  
Pounds:__________  
OR 
Kilograms: :__________   
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Self-Efficacy 

In this part of the questionnaire we are interested in knowing how confident you are to be active assuming 
you are planning on beginning, or are already engaging in physical activity regularly. We want you to 
take into account things like your physical ability, the time you have to be active, etc. Please remember to 
answer honestly and accurately. There are no right or wrong answers.  
 
Using the scale, please indicate how confident you are that you will be able to begin or continue engaging 
in physical activity for 150 minutes per week at moderate to vigorous intensities for the next 12 weeks.  
 
Moderate to vigorous activities include a moderate to large amount of effort and noticeably increase your 
heart rate and breathing.  
 

Moderate activities include things like: fast walking, basketball, tennis, easy bicycling, volleyball, 
badminton, easy swimming, alpine skiing, popular and folk dancing.  
 
Vigorous intensity activities include things like: running, jogging, hockey, football, soccer, squash, 
basketball, cross country skiing, judo, roller skating, vigorous swimming, vigorous long distance 
bicycling.  

 
1. I am able to begin, or continue engaging, in physical activity for 150 minutes per week at moderate 

to vigorous intensities without quitting for the next 12 weeks. 

Please select your answer by choosing a %:  
 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
 

 
Not confident 

   
Moderately confident 

   
Highly confident 
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Physical Competence and Physical Self-Esteem  

In this part of the questionnaire we are interested in knowing how you look at yourself. We will ask you 
some questions about how you think about yourself physically. For example, how good looking you are, 
how strong you are, etc. Some of the questions may sound similar, but we need you to answer each of 
them. There are no right answers and everyone will have different answers. Be sure that your answers 
show how you feel about yourself.  
 
Answer each sentence quickly as you feel now. Please do not leave any sentence blank. When you are 
ready to begin, please read each sentence and decide your answer. There are six possible answers for each 
question – “True”, “False”, and four answers in between.  
 
Before you start there are some examples below, in case you are unsure of how to answer.  
 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

1. I am a creative person 1 2 3 4 5 6 

The “5” has been selected because the person answering believes the statement “I am a creative person” 
is mostly true. That is, this statement is mostly like him/her.  

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

 

2. I am good at writing poetry. 
1 2 3 4 5 6 

The “2” has been selected because the person answering believes that the statement is mostly false as far 
as he/she is concerned. That is, he/she feels he/she does not write good poetry. 

 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

3. I enjoy playing with pets. 1 2 3 4 5 6 

The “6” has been selected because the person answering believes that the statement is very true about 
him/her.  
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 False Mostly 
false 

More 
false 
than 
true 

More 
true 
than 
false 

Mostly 
true 

True 

1. I am a physically strong person. 1 2 3 4 5 6 

2. I can run a long way without 
stopping. 

1 2 3 4 5 6 

3. My waist is too large.  1 2 3 4 5 6 

4. Physically, I am happy with 
myself. 

1 2 3 4 5 6 

5. I have a nice looking face. 1 2 3 4 5 6 

6. I have a lot of power in my 
body. 

1 2 3 4 5 6 

7. I have too much fat on my 
body. 

1 2 3 4 5 6 

8. I am better looking than most of 
my friends. 

1 2 3 4 5 6 

9. I am overweight. 1 2 3 4 5 6 

10. Physically I feel good about 
myself. 

1 2 3 4 5 6 

11. I am good looking. 1 2 3 4 5 6 

12. I could do well in a test of 
strength. 

1 2 3 4 5 6 

13. I can be physically active for a 
long period of time without 
getting tired. 

1 2 3 4 5 6 

14. I feel good about who I am 
physically. 

1 2 3 4 5 6 

15. I am good at endurance 
activities like distance running, 
aerobics, bicycling, swimming, 
or cross-country skiing. 

1 2 3 4 5 6 
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Global Self-Esteem 

In this part of the questionnaire we are interested in knowing how about you feel about yourself overall. 
We want you to think about all aspects of your life when answering, not just about your cancer experience. 
Below is a list of statements dealing with your general feelings about yourself. Please indicate how 
strongly you agree or disagree with each statement by selecting the appropriate column. 
 

 Strongly 
disagree 

Disagree Agree Strongly 
agree 

1. On the whole I am satisfied with myself. 1 2 3 4 

2. At times I think I am no good. 1 2 3 4 

3. I feel that I have a number of good 
qualities. 

1 2 3 4 

4. I am able to do things as well as most 
other people. 

1 2 3 4 

5. I feel I do not have much to be proud of. 1 2 3 4 

6. I certainly feel useless at times. 1 2 3 4 

7. I feel that I’m a person of worth, at least 
on an equal plane with others. 

1 2 3 4 

8. I wish I could have more respect for 
myself. 

1 2 3 4 

9. All in all, I am inclined to feel that I am a 
failure. 

1 2 3 4 

10.  I take a positive attitude toward myself. 1 2 3 4 

 
Thank you for taking time to complete this questionnaire for us! 
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Physical Tests 

Data Collection Form 

Resting blood pressure  
Trial 1: ______ syst. /______ dias. mmHg 
Trial 2: ______ syst. /______ dias. mmHg 

 
Blood pressure within normal range? ______ 
 
Height: ______ cm =______ m = ______ /______ft/inch 
Measured to the nearest 0.5cm 
 
Body mass index: ______ 
 
30-second sit to stand test: ______  
 
Grip strength using handheld dynamometer 

Trial 1: Right hand: ______ kg  Left hand: ______ kg 
Measured to nearest kg 
Trial 2: Right hand: ______ kg  Left hand: ______ kg 
Measured to nearest kg 

 
6-minute walk test 

Rating of perceived exertion (pre): ______ 
Distance measured: ______ ft 
Total times walked: _______ 
*Total distance walked in 6 minutes: ______ /______ft/inch = ______m 
Measured to the nearest 0.5m 
Heart rate (immediate post): ______ bpm 
Rating of perceived exertion (post): ______ 
Heart rate (1-minute post 3-minute cool-down): ______ bpm 
Heart rate (5-minute post 3-minute cool-down): ______ bpm 
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Accelerometer Instructions 

What is an accelerometer? The accelerometer is a small device that records how often and how fast you 
move. When worn on your body, the accelerometer records all of your physical activity. When you are 
wearing the device, please perform your usual activities. 
 
When do you have to wear the accelerometer? We ask that you wear the accelerometer everyday for 7 
days for at least 10 hours/day. 
 
What do you need to do each day? 

• Put on the accelerometer right after you get out of bed in the morning and record this time in the 
accelerometer log. 

o You will place a belt, with the accelerometer attached, around your waist. The 
accelerometer should always be worn on the right side of the body. The belt and 
accelerometer should be worn as close to the body as possible. The accelerometer can be 
worn over or under clothing. 

• Wear the accelerometer throughout the day during all usual activities. 
o If there are any times of the day that you do not wear the accelerometer between getting 

up and going to bed at night, please describe this in the accelerometer log. 
• Take off the accelerometer before you go to bed at night and record this time in the accelerometer 

log. 
 

Example Accelerometer Log 
 
 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

What time did you 
get up this morning? 

9:00am 7:00am 9:00am 7:00am 7:00am 7:00am 9:00am 

What time did you 
put on the 
accelerometer? 

9:15am 7: 15am 9: 15am 7: 15am 7: 15am 7: 15am 9: 15am 

What time did you 
take off the 
accelerometer this 
evening? 

10:15pm 9:30pm 10:15pm 9:00pm 9:30pm 9:30pm 10:45pm 

What time did you 
go to bed this 
evening? 

10:30pm 10:00pm 10:45pm 9:15pm 10:00pm 10:00pm 11:00pm 

Did you perform any 
physical activities 
without the 
accelerometer?  
If yes, for how long 

Yes 
I went 

for a 30 
minute 
swim 

No No 
 

No No No No  

Did you perform any 
activities of daily 
living without the 
accelerometer? 
If yes, for how long? 

No No Yes 
I took a 
shower 
for 20 

minutes 

 Yes 
I took a 
shower 
for 15 

minutes 

 Yes 
I took a 
shower 
for 20 

minutes 
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Accelerometer Logbook 

 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

What time did you 
get up this morning? 

       

What time did you 
put on the 
accelerometer? 

       

What time did you 
take off the 
accelerometer this 
evening? 

       

What time did you 
go to bed this 
evening? 

       

Did you perform any 
physical activities 
without the 
accelerometer?  
If yes, for how long 

       

Did you perform any 
activities of daily 
living without the 
accelerometer? 
If yes, for how long? 
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Interview Guide 

1. Can you tell me a bit about your current level of physical activity? 
• What do you think physical activity is? 
• What do you do in a typical week?  

 
2. How confident are you that you can be physically active? 

• Why do you say that? 
• What do you think will make it easy/hard? 
• What barriers do you see in your way to being physically active? 

 
3. Can you describe to me how you feel about your body? 

• How do you feel about your muscles? The way they look? The size? 
• How do you feel about your body fat? The way you look? Your size? 
 

4. Can you describe to me how you feel about your ability to engage in aerobic activities (this includes 
things like walking, rowing, and jogging)? 
• Can you expand on what you think makes you feel this way? 

 
5. Can you describe to me how you feel about your ability to engage in strength activities? 

• This includes things like lifting weights and using your body weight. 
 

6. When you think of your physical health, what do you think about? 
• What are the most important aspects of your physical health?  
• Why do you say those things? 
• Can you describe how you feel about yourself in that/those areas? 
• How have you noticed your physical health change since you have completed treatment for 

cancer? 
• Can you tell me about your physical health before cancer and your physical health now? 

o What are the differences/similarities? 
 

7. When you look in a mirror, can you describe how you feel? 
• Specifically, what aspects of your body do you feel good/bad about? 
• Has cancer and its treatments changed how you look at your body? 

 
8. When you think about yourself overall, how do you feel? 

• What do you think makes you feel this way? 
• Were there specific aspects of yourself or your body that you were thinking about when you gave 

that answer? 
 
Additional questions for post-intervention interview (intervention group and wait-list control group): 
 
9. In this part of the interview, we would like to get your honest feedback. Can you tell me about your 

thoughts regarding the study? 
• Were you willing to be randomized to one of two groups? 
• What did you think about the assessments? 

o The timing? 
o The frequency? 
o The length? 
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• What would like to see change? 
• What would you like to see stay the same? 

 
10. Is there anything else you would like to tell me about your experience in this study? 
 
Additional questions for post-intervention interview (intervention group only): 
 
11. Can you tell me about your experience in the physical activity intervention? 

• What did you like/dislike? 
• What made participating easier/harder for you? 

 
12.  Can you tell me about how you felt about the physical activity intervention content? 

• Frequency? 
• Intensity? 
• Time? 
• Type? 
• Supervised vs. unsupervised? 
• Unsupervised aerobic activity? 

 
13. Now, can you tell me about your experiences with the supervised portion of the training? 

• What did you think about the level of support you received? 
• Do you feel you learned anything? 

o If so, what did you learn? 
o If not, why do you think you didn't learn anything? 

• Did you feel safe? 
o What made you feel safe? 
o What made you feel unsafe? 

• Is there anything else you would like to tell me about the supervision you received? 
 

14. Can you tell me about what you most liked and disliked about the physical activity intervention? 
• What would you like to see change? 
• What would you like to see stay the same? 
 

15. Would you recommend this to your friends? Would you do this again? 
 

16. Is there anything else you would like to tell me about your experience in the physical activity 
intervention? 
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Weekly Physical Activity Logbook 

Note, this was given to the intervention group only. 
 
Please mark an “X” on the days you do aerobic or strength training. If you did not perform any physical 
activity, leave the row blank. 
 
Week # [insert dates] 
 

Day Day of the week (e.g., 
Monday) 

Aerobic Training Strength Training 

1    
2    
3    
4    
5    
6    
7    
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