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One modality to improve quality of life, in Breast Cancer Survivors (BCS), is 

physical activity (PA). Less than 30% of BCS participate in PA. The purpose of this 

study is to explore BCS’s intention to exercise. Seventy-five BCS patients, undergoing 

treatment, completed a survey. The survey assessed the following: Health care 

practitioner influence, Demographics, Stages of Change (SOC), anxiety and depression, 

perceived barriers to exercise, past and current exercise, and the constructs of the Theory 

of Planned Behavior (TPB). BCS who were older, had less education, did not exercise 

before diagnosis, were in the pre-contemplation and contemplation stages, and/or 

exhibited a low Perceived Behavioral Control had a lower intention to exercise. 

Incorporating the findings from this research into an intervention may assist with 

increasing intention to exercise among BCS.  
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CHAPTER 1 

INTRODUCTION

Breast Cancer Survivors (BCS) 

 

A Breast Cancer diagnosis can be life-altering. Breast Cancer Survivors (BCS) may find 

themselves struggling psychologically, emotionally, and physically after the diagnosis. It 

is estimated that there are 281,550 new cases of invasive breast cancer that will be 

diagnosed in women in the U.S. in 2021 and 43,600 women are expected to die from 

Breast cancer in 2021. It is estimated, in January 2021, there were over 3.8 million BCS 

in the United States (American Cancer Society [ACS], 2021). A breast cancer diagnosis 

and subsequent treatment can influence many negative side effects on the body such as a 

decline in lean body tissue, decreased functional capacity, weight gain, shifts in sleeping 

patterns, nausea, pain, altered body image, and depression (Courneya & Friedenreich, 

1999). There are identified risk factors for breast cancer such as an elevated Body Mass 

Index (BMI), drinking alcohol, family history, genetics, menstrual history, and pregnancy 

history, yet many are not as modifiable as physical activity (Breastcancer.org, 2020; De 

Roon et al., 2018). When a BCS is sedentary during treatments there is a potential for 

sarcopenia which could contribute to a decrease in quality of life (Assi, Dufresne & 

Rebillard, 2020). Sarcopenia, defined as the loss of muscle mass can lead to a decline in 
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muscle strength which could affect fatigue levels and lead to a debilitating state of 

function (Kalyani, Corriere & Ferrucci, 2014).  

Physical activity benefits for cancer patients 

 

One modality consistently shown to improve quality of life, decrease recurrence rates, 

and decrease the intensity of side effects in BCS, is physical activity (Coups et. al, 2009; 

Harrison et al., 2009; Jones & Courneya, 2002). Research indicates that physical activity 

is beneficial to improve quality of life and minimize side effects from chemotherapy, 

radiation, and surgery, yet there persists a reluctance to perform physical activity in the 

BCS population (Eyigor & Kanyilmaz, 2014). The literature reports that consistency is 

key when physical activity is involved. Consistency is related to the frequency, duration, 

and intensity of physical activity. BCS may experience unique barriers that may prevent 

them from consistent participation in physical activity. It is estimated that only 28% of 

BCS undergoing treatment, participate in exercise (Jones & Courneya, 2002). 

Exercise influence on cancer physiology 

Exercise can affect how cancer interacts with the individual’s physiology. Exercise can 

change the microenvironment of the tumor (TME), the area around the tumor inclusive of 

blood vessels, immune cells, fibroblasts, signaling molecules, and the extracellular matrix 

(Koelwyn & Jones, 2019). The TME and the tumor interact through a myriad of cellular 

exchanges. These interactions decipher if the TME will combat the tumor through an 

immune response or tolerate the tumor cells and allow for tumor growth (Wang et al., 

2017). At the molecular and genetic level, exercise has been found to contribute to the 
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direct changes in gene expression in breast cancer patients (Ligibel et al., 2019). Exercise 

reduces endogenous sex hormones, including estrogen, androgen, and sex hormone-

binding globulin (SHBG), which are associated with a higher breast cancer risk in 

postmenopausal females (De Roon et al., 2018). 

Exercise recommendations for cancer patients 

Caspers, Powell, and Christenson (1985) defined physical activity (PA) as skeletal 

muscle movement resulting in energy expenditure, which is measured in kilocalories. PA 

can be delineated into the following categories: occupational, sports, conditioning, 

household, or other activities. Exercise is the planned PA that is structured and repetitive 

with an end goal of improving physical fitness (Caspers et al.,1985). The American 

Institute of Cancer Research (AICR) recommends that cancer survivors participate in 150 

minutes per week of moderate exercise or 75 minutes per week of vigorous exercise and 

include an additional two sessions per week of resistance or strength training. Moderate 

exercise is defined as brisk walking, swimming, or mowing the lawn. Vigorous exercise 

is defined as running fast, cycling, aerobics, and some team sports such as soccer and 

basketball (World Institute of Cancer Research [WICR]/American Institute of Cancer 

Research [AICR], 2018). Although more comprehensive, the American College of Sports 

Medicine (ACSM) recommends for a cancer survivor to exercise for 150 minutes of 

moderate-intensity aerobic exercise combined with resistance exercise. Stretching is  

another type of exercise included in the recommendations to help maintain balance and 

postural stability. Stretching is recommended for 60 seconds per target muscle, 2 to 3 

times per week (Assi et al., 2020).  A person's energy expenditure is expressed by the 

metabolic equivalent tasks (METS). One METS is described as the energy expended at 
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rest. Moderate-intensity exercise is equivalent to 3 to 5.9 METS and high-intensity 

exercise is equivalent to ≥6 METS. A reduced breast cancer-specific mortality rate was 

found in patients that engaged in ≥9 METS hours/week (Assi et al., 2020).  

Statement of the Problem  

Schwartz, De Heer, and Bea (2017) reported that 55% of BCS surveyed do not participate 

in physical activity (PA) post-diagnosis, and 60%, among BCS that reported PA prior to 

diagnosis, report a decline in PA after diagnosis. Assi et al. (2020) commented that the 

adherence to the AICR recommended exercise guidelines is as low as 10% among all 

cancer survivors. Many BCS experience weight gain related to sedentary habits during 

treatments (Rogers et al., 2004). There are many other influential factors, in addition to 

receiving a diagnosis that could contribute to the PA behavior. Examples of influential 

factors include: Motivation to continue with exercise, experiencing times of depression, 

encountering side effects during treatment, types of treatment, age of BCS, stage of 

cancer, pre-diagnosis physical activity, and weight changes (Schwartz et al., 2017).  

Barriers before and after a diagnosis may partially explain why a BCS does not 

participate in exercise. The literature suggests the Theory of Planned Behavior (TPB) 

may provide a framework for the design of an intervention to promote exercise in BCS  

(Courneya, Blanchard & Laing, 2001). TPB postulates that intention is an antecedent of 

behavior. According to TPB, intention is influenced by 3 main constructs: attitude 

towards the behavior, subjective norm, and perceived behavioral control, each of which is 

derived from sub-constructs. The sub-constructs include behavior beliefs, normative 

beliefs, and control beliefs, respectively. With an understanding of TPB, a foundation can 

be built to further analyze the motivation of a BCS to exercise. TPB has provided 
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evidence in the literature that its constructs explain 25% to 70% of the variance in 

intention to exercise amongst different cancer populations (Ungar, Sieverding, Ulrich & 

Wiskemann, 2014). 

Purpose of the Study 

The BCS population may face emotional, psychological, and physical changes that may 

be different from the cancer-free population. Intention to exercise influences the BCS’s 

exercise behavior during treatment. The LCI BCS population’s intention to exercise was 

explored relative to HCP recommendations, sample demographics, pre-diagnosis and 

current activity level, anxiety and depression, and barriers to exercise. Examination of 

these predisposing factors will add to previous findings in research related to intention to 

exercise. The Transtheoretical Model was used to further assess the BCS population’s 

readiness to exercise. Additionally, TPB constructs including attitude towards the 

behavior, subjective norm, and perceived behavioral control, were used to determine a 

predictive model for intention to exercise. The findings will be utilized in the formation 

of tailored approaches to increase intention to exercise in the LCI BCS population.  

Hypothesis 

If a Health Care Practitioner (HCP) recommends that a Breast Cancer Survivor (BCS) 

participates in physical activity, the BCS will intend to exercise.  
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Research Questions 

Demographics and their influence on intention to exercise   

1. Does age impact intention to exercise? 

2. Does the type of treatment impact intention to exercise? 

3. Does race impact intention to exercise? 

4. Does the level of education impact intention to exercise? 

5. Does the stage of cancer impact intention to exercise? 

6. Does time on treatment impact intention to exercise? 

7. Does weight change impact intention to exercise? 

The influence of recommendations on the BCS 

8. If the AICR recommendations have been previously explained does this affect 

intention to exercise? 

9. If the general recommendations to exercise before diagnosis had been previously 

explained does this affect intention to exercise?  

Previous and current exercise and influence on intention to exercise 

10. Does exercise history before diagnosis impact intention to exercise? 

11. Does current exercise impact intention to exercise? 

Theory of Planned Behavior constructs (attitude towards the behavior, subjective norm, 

and perceived behavioral control) on intention to exercise 

12. Do the constructs of TPB impact intention to exercise? 
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HCP recommendations influence on intention to exercise  

13. If an HCP recommends exercise does this impact intention to exercise? 

Stages of Change on intention to exercise 

14. Does Stage of Change impact intention to exercise? 

Anxiety and Depression influence on intention to exercise  

15. Does anxiety and/or depression, as determined by the Hospital Anxiety and 

Depression Scale (HADS), impact intention to exercise? 

Addressing barriers to exercise and intention to exercise 

16. Will barriers to exercise affect intention to exercise?  

Need for the Study 

With the rising increase in breast cancer diagnosis and with breast cancer being the 

number one cancer that kills women, exploring options to improve a BCS’s quality of life 

and potentially their prognosis is important. The effect on the Nation to provide care for 

the 3.8 million BCS contributes to the need for finding solutions to offer support for the 

BCS. The low participation in physical activity during and after treatment highlights the 

need for alternative interventions to optimize the proportion of BCS that incorporate 

exercise into their personal treatment plans. HCPs have a unique opportunity to guide 

cancer patients towards lifestyle choices that would positively influence their 

survivorship. This research will help to explain the intention to exercise in order to 

inform HCP of these findings and ultimately determine the best means for intervention.  
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Assumptions 

Assumptions are made that the diagnosis provided on the radiation and chemotherapy 

daily treatment sheets are correct and that all subjects that are approached will have a 

diagnosis of breast cancer and are being treated with either radiation or chemotherapy. 

The participants will answer the questionnaires accurately to their best ability. The 

subjects will have a sincere interest to participate in the study devoid of any other 

motives.  

Limitations and Delimitations of the study 

Limitations of the study include a small sample size from one location. This center is in a 

community setting with numerous options related to treatment centers and could be 

limited by recruitment size. Many factors affect a person who is diagnosed with cancer 

inclusive of financial, physical, and psychological influences. The data collection is 

limited to the psychological, and physical contributions to this population. Limitations 

are also related to the data collection being based on self-reporting which could 

contribute to response bias. There could be a socially desirable effect in the response due 

to the inclusion of the definition of exercise as well as defining the AICR 

recommendations. Testing only for intention and not behavior could also be considered a 

limitation. Upon initiation of the study during 2020 another limiting factor arose, that 

being coronavirus-19 and its restrictions on physical activity opportunities and changing 

emotional status of the population.  

Definitions of terms 

The following terms are defined to provide a better understanding of the study: 
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Adherence- The quality or process of committing to a behavior or belief.  

Breast Cancer- A disease in which cells within the breast grow out of control and in an 

abnormal pattern, and at times spreading to other parts of the body.  

Breast Cancer Survivor (BCS) - Starting from the time of diagnosis and continuing until 

the death of the patient.  

Health Care practitioner (HCP)- A licensed clinical practitioner inclusive of Physician, 

Nurse Practitioner, Registered Dietitian, Registered Nurse, Physical Therapist, Medical 

assistant etc. 

Intention- An idea or plan that one would like to carry out. Intention is a predictor of 

motivation.   

Motivation- The desire or willingness of one to act or behave in a certain way. 

Quality of life- The standard of health, comfort, and happiness experienced by an 

individual.  

Summary 

Breast Cancer is a disease, affecting primarily women, which will have an impact on their 

future in ways that cannot always be predicted. The definitive cause of breast cancer is 

not completely understood. Research has indicated that genetics, behavior, and the 

environment could play a role in the development of breast cancer. There are a few 

factors that a BCS can control when presented with a diagnosis of breast cancer inclusive 

of physical activity, nutrition, and environmental factors. There are also many sources of 

influence when it comes to receiving a diagnosis of breast cancer such as family, friends, 

and HCP. The aim of this study is to evaluate the relationship between the HCP’s 



 

10 

recommendation to engage in exercise and the BCS’s intention to follow that 

recommendation to exercise.
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CHAPTER 2 

LITERATURE REVIEW

Breast Cancer  

Physiology 

A Breast Cancer Survivor (BCS) is a designation that starts from the time of diagnosis to 

the end of one’s life. Cancer can be defined as the abnormal growth of cells. The most 

common types of breast cancer include ductal carcinoma in situ (DCIS) and invasive 

breast cancers. Once a suspected cancerous area is biopsied, breast cancer cells are tested 

for certain proteins and receptors (i.e. Estrogen, Progesterone, and Erythroblastic 

oncogene B (HER2)). These test results are used to determine the type of treatment a 

BCS will receive inclusive of surgery, radiation, chemotherapy, hormonal therapy, or a 

combination (Cancer.org, 2020). 

Statistics and Survivability  

It is estimated that there are 281,550 new cases of invasive breast cancer that will be 

diagnosed in women in the U.S. in 2021 and 43,600 women are expected to die from 

Breast cancer in 2021 It is estimated, in January 2021, there were over 3.8 million BCS in  

the United States (American Cancer Society [ACS], 2021). 

 

Exercise effect on cancer physiology 
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Tumor Physiology and Changes 

The tumor microenvironment (TME) is the environment that surrounds the tumor, which 

is inclusive of blood vessels, immune cells, fibroblasts, etc. The TME, found in 

exercising BCS, was identified as having desirable pathway changes (Koelwyn & Jones, 

2019). Reactive oxygen species (ROS) can be found in the TME. An imbalance between 

production and accumulation of ROS can produce oxidative stress (OS). OS has been 

noted as an important molecular hallmark in cancer. OS is defined as the change in the 

balance of prooxidants and antioxidants in which prooxidants are seen in greater 

numbers. Prooxidants are chemicals that are produced either by generating ROS or 

inhibiting the antioxidant system. Antioxidants inhibit oxidation which produces free 

radicals in the body. Oxidative damage has been associated with later stages of cancer 

and poorer overall survival rates. These changes related to OS have been seen to be 

reversed by increasing antioxidants, as a result of exercise (Assi et al., 2020).  

Assi et al. (2020) noted that 64% of preclinical studies supported the role of exercise as a 

tumor-suppressor. These preclinical studies have identified the anticancer modes of 

action via the mechanisms of exercise which are driven by inflammation changes, 

immune responses, angiogenesis, hormones, insulin sensitivity, and redox status. Redox 

signaling refers to the imbalance in cancer cells which could positively influence a 

change towards increased cancer cell death (Acharya, Das, Chandok & Saha, 2010).  

Endocrinology 

The literature discusses the relationship between exercise and hormones (Assi et al. 

2020). Hormones’ direct regulatory messages help to control sex drive, metabolism, 

mood, sleep, and fertility. Changes in hormones can influence the way one feels and 
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functions. Exercise can contribute to changes in the hormones in a beneficial way for 

BCS (Assi et al., 2020).  

Hormones that are considered promoters of breast cancer include: Insulin, Estrogen, 

Progesterone, and Human epidermal growth factor receptor 2 (Oncology Practice Group, 

2013). Evidence suggests that PA decreases circulating insulin and can positively alter 

inflammatory pathways. PA, specifically resistance training, is shown to preserve lean 

body mass, which will assist in decreasing the risk of gaining adipose tissue, where the 

hormones are synthesized and secreted (Oncology Practice Group, 2013). High levels of 

estrogen and androgens, as well as low levels of the sex hormone-binding globulin 

(SHBG), have been associated with an increased risk for breast cancer in postmenopausal 

women (De Roon et al., 2018). PA may be a factor that affects the levels of sex hormones 

by reducing the amount of adipose tissue. Normal estrogen levels and higher levels of 

SHBG, found in normal Body Mass Index (BMI), cause decreased levels of free estradiol 

compared to high BMI females. Elevated free estradiol is considered a risk factor for 

breast cancer (De Roon et al., 2018).  

Exercise effect on psychological aspects of cancer 

About one-third of patients who undergo treatment for cancer may develop psychological 

morbidity. Psychological morbidity is considered an abnormal psychological state. 

Anxiety, depression, and hopelessness are considered types of psychological morbidity. 

Anxiety and emotional distress may affect treatment outcomes and quality of life due to 

the mental distress. Anxiety may increase due to treatment plans, changes in work status, 

relationship and role changes within families (Pederson, Sawatzky & Hack, 

2010).  Depressive symptoms (DS) have been found in 13-18% of BCS after surgery. DS 
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are more common in the BCS population versus the general population. DS are linked to 

less physical activity in cancer populations which is clear before, during, and after 

treatment (Padin et al., 2019). It is possible, as supported by research, that depression 

distorts the brain patterns of perception. The brain's different areas such as the amygdala, 

which if noted to have increased activity, may heighten depressed individuals’ sensitivity 

to negative information (Padin et al., 2019). DS was linked to increased report of 

perceived exertion towards exercise in BCS, yet there was not an increase in heart rate 

(Padin et al., 2019). BCS with DS reported: less perceived behavioral control over 

physical activity, poorer self-efficacy, more negative experiences with exercise, deficits 

in self-regulation, and negative attitudes towards exercise (Padin et al., 2019). Bergerot, 

Mitchell, Ashing, and Kim (2017) found that depression and anxiety seemed to decrease 

as the time on treatment progressed. They also found that those patients that were 

younger, typically 40-55 years of age reported a higher prevalence of anxiety and  

depression than older adults. Castonguay, Wrosch, Pila, and Sabiston (2017) found that 

after a breast cancer diagnosis, many survivors experience a change in their mental and 

physical health which manifests as a fear of recurrence, emotional stress, lower levels of 

quality of life, worries about physical appearance, the possibility of pain, and a decline in 

physical functioning. Non-pharmacological therapy has been noted in the literature to 

improve the quality of life and other disease and treatment-related changes.  

BCS adherence to Exercise 

Benefits of exercise 

The benefits of exercise, both aerobic and resistance training (RT), have been studied 

extensively in previous research (Bettaglini, 2014). The American College of Sports 
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Medicine (ACSM) reports that the benefits of exercise are indisputable and that the 

benefits outweigh the risks (Garber, 2011). A program that includes cardiorespiratory, 

resistance training, flexibility, and neuro-motor exercises beyond what is considered the 

normal activities of day-to-day living is essential for adults. The benefits of increasing 

muscle strength, hypertrophy, and changing concentrations of circulating hormones such 

as insulin, growth hormones, insulin-like growth factor, and testosterone have been 

recorded in protocols with high volume, moderate to high intensity, and short rest 

intervals in RT (Kraemer & Ratamess, 2005). Exercise has been shown to stimulate 

antioxidant defenses which helps to improve the immune system (DeBoer, Worner, 

Verlaan, & Van Leeuwen, 2017). Pederson (2020) reports that exercise improves the  

efficiency of anticancer treatments via the boosting characteristics of exercise on the 

immune system. This boosting of the immune system helps to decrease the toxic effects 

of chemotherapy. Immune system benefits have been recognized as an advantage of RT, 

suggesting that intensity instead of strength and workload may contribute to immune 

health (Miles et al., 2003). BCS that participated in slow resistance progressive RT 

reported strength in their arms and lowered another potential side effect, that being the 

severity of lymphedema (Schwartz et al., 2017). RT has been shown to increase 

adiponectin and lower leptin levels in the body. Adipose tissue in obese people has been 

shown to be low in adiponectin and high in leptin levels which have been suggested to 

have a cumulative effect to contribute to breast cancer (DeBoer et al., 2017). Increased 

adipose tissue, elevated insulin levels, low adiponectin, and high leptin levels 

cumulatively contribute to breast cancer. 
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Gho, Munro, Jones, and Steele (2014) in their BCS study found the top 3 perceived 

benefits associated with increasing exercise included: improves physical health, improves 

heart and lung function, and improves feelings of well-being. 

Exercise Recommendations  

The American Institute of Cancer Research (AICR) recommends cancer survivors 

participate in 150 minutes per week moderate-intensity exercise or 75 minutes per week 

vigorous-intensity exercise (World Cancer Research Fund/AICR, 2018).  

The American College of Sports Medicine (ACSM) recommends moderate-intensity 

cardiorespiratory exercise for >30 minutes per day for 5 or more days per week, vigorous  

cardiorespiratory training for greater than 20 minutes per day on > 3 days per week or a 

combination and therefore to achieve a total energy expenditure of > 500-1000 METS 

minutes/week. Adults should perform resistance training 2-3 days per week (Garber, 

2011).  

Currently, for BCS, the recommendations for RT are the same as the cancer-free adults. 

The American College of Sports Medicine (ACSM) recommends that RT, at moderate to 

high intensity for all major muscle groups, should be included two days per week 

(Schwartz et al., 2017).  

Motivation to exercise 

Frikkel et al. (2020) determined that the biggest influences on motivation for advanced 

cancer patients were: physical activity before diagnosis, interest in physical activity, 

knowledge of physical activity recommendations, and reporting motivation to exercise. 
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Mikkelsen et al. (2019) reported that perceived motivators that were seen in the study 

highlighting older cancer patients: health benefits, taking control of the medical 

condition, better self-image, and weight loss.  

 

Intention to exercise 

Courneya et al. (2001) examined previous studies that looked at retrospective models to 

interpret intention to exercise. The authors hypothesized that the intention to exercise and 

perceived behavioral control would be the determinants of adherence to exercise. 

Twenty-four BCS who were training for the Canadian Dragon Boat Racing Team 

participated in the study. The results described the difficulties faced by the BCS, and that 

intention to exercise was the best predictor of adherence to exercise. This particular study 

found that subjective norm was the most important TPB construct determining intention 

to exercise (Courneya et al., 2001). Ajzen and Fishbein’s (1980) research noted that 

intention could be broken down into 2 types: choice and behavioral. Choice intention is 

defined as what a person intends to do.  A behavioral intention, or the strength of the 

intention, is the likelihood that a person will engage in a behavior.  Ajzen et al. (1980) 

reported that choice and behavioral intention were predicted by the 3 constructs of TPB 

(attitude towards the behavior, subjective norm, and perceived behavioral control). 

Barriers to exercise 

Barriers have been explored in the literature to help explain PA exercise behavior in 

BCS. Wilhelmsson, Hagberg, Roos, Wengstrom, and Bloomberg (2017) found that 

cancer treatments bring about different side effects. The study consisted of a cross-

sectional descriptive and comparative design that utilizes a questionnaire designed 
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specifically for the study. The main categories that were examined included the women’s 

description of PA, the importance of PA, the importance of information, and the barriers 

to being physically active. One of the barriers noted was that some women may have 

chosen not to participate in the study because they were not normally physically active.  

Hefferon, Murphy, McLeod, Mytrie, and Campbell (2013) found that barriers are 

common when BCS are contemplating exercise.   This study included 83 female BCS 

that were 5 years post breast cancer diagnosis. The barriers were classified into 3 main 

categories: psychological barriers, physical barriers, and contextual and environmental 

barriers. This study found that the data concerning motivation was important to address in  

future research as well as the environmental influence. The research also suggests that 

there are general barriers that could be applied to both the BCS and the non-cancer 

population as well as cancer-specific barriers (Hefferon et al., 2013).  

Blaney et al. (2010) looked at the barriers, facilitators, and motivators towards exercise 

for those cancer patients who experienced cancer-related fatigue (CRF). The researchers 

found a decrease in physical activity after diagnosis and the barriers that were reported 

were as follows: side effects attributed to the treatment, fatigue, physical deconditioning, 

social isolation, difficulty making exercise a routine, and being unsure of when to start a 

program. Other barriers were listed as cost, and lack of cancer-trained physical activity 

facilities. The largest barrier noted was CRF.  

Mikkelsen et al. (2019) reported that older patients with cancer have their own unique set 

of challenges and barriers when confronting their attitudes towards physical activity 

(PA). This study looked at the unique views and attitudes concerning PA to utilize in 

future intervention studies. The older population seemed to have a positive perception 
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related to PA and exercise, yet it was found to be difficult for this population to stay 

active during treatments. Fatigue was found to be the biggest barrier and other barriers 

included comorbidities and a decline in overall health.  

A BCS may experience unique obstacles throughout their treatment inclusive of weight 

gain from treatments, premature menopause, fatigue, and muscle pain (Terranova, 

Lawler, Spathonis, Eakin & Reeves, (2017).  

Clifford et al. (2018), performed a literature review for qualitative and quantitative 

articles that addressed barriers, facilitators, and preferences in cancer patients towards 

exercise. Top barriers were reported as: side effects that were persistent, lack of time, and 

fatigue. The main finding of the study was that a lack of education about the benefits of 

exercise was a barrier to increasing or initiating exercise. Some of the barriers are 

experienced by the general population but there are a few, those being fatigue and lack of 

time, that are cancer specific. Some of the qualitative data revealed barriers that were 

different from the quantitative data which included the dislike of sweating, and the self-

perception of not being “sporty” (Clifford et al., 2018). 

Gho et al. (2014), explored physical activity in BCS as it related to perceived exercise 

barriers. The top 3 perceived barriers according to this study were: procrastination, being 

fatigued by exercise, and not being able to find a comfortable bra. Exercise barriers seem 

to be personalized. Pertaining specifically to behavior, the 3 barriers that were most 

influential included: feeling too weak to exercise, lack of self-discipline, and exercise not 

being a priority (Gho et al., 2014). 

Frikkel et al. (2020) explored motivation to exercise in advanced cancer patients and 

found that the most common barrier was fatigue.  
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If attitude towards the behavior, subjective norm, and perceived behavioral control were 

low, this could all be considered barriers to participation in exercise (Blanchard, 

Courneya, Rodgers, & Murnaghan, 2002). 

Adherence to Exercise 

Reporting adherence is necessary to determine that resulting health outcomes can be 

attributed to the intervention and help to translate the findings in research into clinical 

practice (Kirkham et al., 2018). Barriers to adherence in aerobic intensity included: 

prescription too difficult, treatment symptoms, staff error, and appointment needs.  

Barriers to adherence in resistance training (RT) intensity included: prescription too 

difficult, surgery restrictions, non-cancer-related injury, treatment symptoms, left early 

for another appointment, and staff error in providing prescription (Fairman, 2016). 

The current evidence reflects that less than 10% of BCS will be active during their initial 

treatment and 20-30% will be active after they recover (Rock et al., 2012). Kirkham et al. 

(2017) reported that there is a difference between chemotherapy and radiation treatments 

and the relationship to adherence to duration and intensity. The most viable duration for 

better adherence was determined to be 20-30 minutes per session. The average overall 

adherence to the prescribed RT ranged from 50-56 % which the authors considered poor 

adherence, therefore, recommending that in terms of RT, the exercise regimen needed to 

be individualized to accommodate multiple factors and barriers (Kirkham et al., 2017). 

If a prescribed exercise regimen is recommended, a BCS motivation to adherence should 

also be evaluated to determine if the recommendation will be feasible in the long term. 

Without motivation to pursue exercise the expected outcome and benefits are less likely 

to be reached (Kok, Hamer & Bishop, 2009). 
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Factors that seemed to influence adherence to exercise included a close proximity to 

training facilities, an extensive exercise history, increased motivation, and fewer physical 

limitations. Support from friends and family seemed to influence adherence in a positive 

way (Mikkelson et al., 2019).  

Health Care Practitioners Role  

Frikkel et al. (2020) noted that in a previous motivation to exercise study, only 46 % of  

oncologists that were surveyed promoted PA in their patients. Jones, Courneya, Fairey, 

and Mackey (2005) reported that a Physician's approval or support was considered an 

important normative belief. A retrospective observational study described by Jones et al. 

(2005) found that those cancer survivors, of the 300 surveyed, who reported that their 

oncologist initiated the discussion concerning exercise reported a stronger normative 

belief as well as a higher level of exercise participation than those patients whose 

physicians did not discuss exercise. In order to better understand the attitudes towards 

exercise researchers surveyed BCS and providers concerning exercise counseling. 

Providers reported that their beliefs around exercise counseling included: It should be a 

team effort, post-treatment is a better time to counsel, it should be nurse driven, and it can 

be done in 5-10 minutes. BCS reported that they would prefer that exercise counseling be 

provided by a primary care physician, but if that is not available, then from a medical 

oncologist, and then if also not available, from a nurse. They preferred the counseling any 

time after their diagnosis (Perry, Ali, Solanski & Winter-Stone, 2020). Alderman, 

Keegan, Semple and Toohey (2020) surveyed general practitioners in Australia 

concerning their promotion of PA for their oncology patients. Most practitioners had a 

positive attitude and perception regarding PA, yet a gap was recognized between referral  
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rates and their PA beliefs. Blanchard et al. (2002) recommended healthcare professionals 

should incorporate the TPB in their understanding of the intentions of a cancer survivor 

to exercise in order to influence the BCS population to adhere and increase their exercise. 

A research to practice gap has been recognized as an issue when implementing exercise 

recommendations in the oncology setting. Clinician-driven exercise referrals are noted to 

rarely occur in the oncology setting (Kennedy et al., 2020).  

Wilhelmsson et al. (2017) focused on the role of the oncology nurse in promoting PA to 

decrease fatigue and increase an overall better quality of life. The study determined that it 

may be beneficial for the oncology nurse to discuss PA, before prescribing exercise, with 

the breast cancer patients to encourage PA. Piercy (2019) reviewed the scope of practice 

for Registered Dietitians regarding PA promotion and recommendations and determined 

that it is within the scope of a Registered Dietitian to recommend and promote exercise. 

Theories 

Theory of Planned Behavior 

Theory of Planned Behavior (TPB) is described as explaining behavior with 3 

considerations including behavioral beliefs, normative beliefs, and control beliefs. 

Behavior beliefs produce either a favorable or an unfavorable attitude towards, in this 

case, exercise. Normative beliefs result in the perceived social pressure towards exercise. 

Control beliefs contribute to perceived behavioral control and self-efficacy  

(Ajzen, 1985).  Blanchard et al. (2002), summarized that for a BCS to have an intention 

to exercise they must have: a positive attitude towards exercise, believe that exercise is 

important to others, and are compelled to act on that belief. 
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Mulero-Portela, Santaella, and Gomez (2012) utilized TPB to develop a questionnaire to 

look at the influences of exercise among Puerto Rican BCS. The results of the study 

indicated that the significant benefits associated with exercise, were part of individual 

behavioral beliefs which included decreasing weight, improved health, and wellness, and 

decreasing fatigue and stress. Regarding subjective norm (normative beliefs), the  

significant influencers were children, spouses, and their physicians. The study also 

indicated that participants were more confident when they had a health specialist with 

them to provide expertise concerning exercise specifically for BCS. In summary, the 

researchers propose that TPB is useful in providing a better understanding and prediction 

of determinants for exercise.  

Intention appears to be the biggest indicator of behavior changes. In retrospective studies 

reported in the article, attitude towards the behavior, subjective norm, and PBC help to 

explain between 23-69% of the variance in intention to exercise among BCS. Ultimately 

the researchers suggested, based on their results, that exercise can be predicted by past 

exercise, and preexisting intention (Courneya et al., 2002).  

Courneya et al. (2001) explored multiple studies utilizing the TPB constructs, attitude 

towards the behavior, subjective norm, and perceived behavioral control, in which 

conflicting results occurred. Some studies found that intention and PBC were the best 

predictors of exercise behavior. Some found that attitude and subjective norm were better 

predictors. Although these studies found conflicting results, they still provided a 

foundation for the TPB as a sound model for guiding interventions to promote increased 

physical activity in the cancer population (Courneya et al., 2001). The TPB constructs are 

situation dependent which may contribute to the differing results.  
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Self-efficacy (Social Cognitive Theory and TPB) 

A construct of many theories including Social Cognitive Theory and TPB, is self-efficacy 

which explores a person's confidence in themselves. Rooting from Bandura’s Social 

Cognitive Theory, self-efficacy is considered to be the confidence that one has in 

performing a behavior (Bandura, 1986).   Researchers looked at self-efficacy and its 

relationship with exercise in the BCS population. This understanding of the relationship 

is important when designing an intervention program. If a BCS appears to have a stronger 

self-efficacy or confidence, this will affect their intention to exercise.  Two types of self-

efficacy were defined: barrier and task self-efficacy (Rogers et al., 2006).  

Strong Self-efficacy (SE) in participants has been demonstrated to have an increased 

participation in exercise than low self-efficacy (Kompf, 2020).  It has also been 

determined that SE is an important determinant for adopting and maintaining PA 

behavior (Beretta et al., 2019). There are 4 different contributing sources of information 

that develop self-efficacy beliefs: enactive mastery experience, vicarious experience, 

verbal persuasion, and physiological or affective states management. The mastery 

contribution, which refers to a direct experience of performing a specific task, has shown 

to be the strongest source for self-efficacy (Baretta et al., 2019). 

Stages of Change- Transtheoretical Model  

Stages of Change (SOC), part of the Transtheoretical Model (TTM), is a popular theory 

in behavior change. There are 5 stages of change that indicate a person's motivational 

readiness for a change. The 5 stages include: Pre-contemplation, Contemplation, 

Preparation, Action, and Maintenance. Intention is formed in the Contemplation stage 

and then progresses to the preparation stage where intention turns into action and a plan 



 

25 

for change (Prochaska & Marcus, 1983). Courneya, Plotnick, Holtz, and Birkett (2001) 

reported that different constructs of TPB will predict different stage transitions in 

exercise behavior. Literature reflects that TPB constructs can predict changes in the SOC 

changes in exercise behavior. Courneya et al. (2001) reported that PBC predicted 

progression from inactive to active stages and TPB, attitude towards the behavior and 

intention to exercise predicted who would relapse from active to inactive stages. PBC has 

been noted to better predict later stages after action is initiated. This study was performed 

in the general population and not the oncology setting. Intention was ultimately the most 

striking finding from Courneya et al. (2001) study.
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CHAPTER 3 

METHODOLOGY 

The primary objective was to examine the intention to exercise among BCS. The 

constructs of the Theory of Planned Behavior and the Stages of change were included in 

the analysis to explore attitude towards the behavior, subjective norm, perceived 

behavioral control, intention to exercise and readiness to engage in exercise. Past and 

current exercise participation was included as well as barriers related to exercise. The 

level of anxiety and depression associated with the diagnosis of cancer and the 

demographics of the subject population were included in the instrument to analyze the 

intention to exercise.  

Participants 

A community hospital in Boca Raton, Florida was chosen as the research site. This 

facility provided care for 653 breast cancer survivors in 2017. Subjects were recruited 

from BCS that were receiving radiation therapy and/or chemotherapy. BCS were 

recruited from Breast Cancer support groups, physician appointments, and other social 

service programs within the research location. Categories were stratified based on 
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descriptive information including stage of cancer, age, education status, marital status, 

time on treatment, type of treatment, and race. 

Inclusion Criteria: 

● Breast cancer survivor females between the ages of 30-75.  

● Breast cancer diagnosis including all the stages of breast cancer, stages 0-4. 

● All races and English speaking. 

Exclusion criteria:  

● Those that have experienced any of the following debilitating diagnoses: 

Dementia, psychological disorders, amputations, open wounds, End-Stage Renal 

Disease and dialysis, Immunocompromised diseases, physical disabilities, and 

Neuromuscular diseases. 

● Non-English speaking. 

Study Design 

IRB approval was received from both the community hospital in Boca Raton, Florida, 

and Florida Atlantic University. All investigators have completed the CITI program. For 

the purpose of this research, daily schedule reports were reviewed to determine which 

subjects were eligible to participate in the research study. Daily schedule reports were 

obtained from the radiation therapy department and chemotherapy department which 

provided patients’ names, time of treatment, and diagnoses. Only those subjects with a 

breast cancer diagnosis were approached and asked to participate in the study. Those 

subjects enrolled in breast cancer-specific programs were approached and asked to “read 

the consent form, and if they choose to participate, sign the form, and then complete the  
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survey”. In order to minimize coercion, it was made noticeably clear to patients that their 

participation was strictly voluntary and that choosing not to participate would in no way 

affect their future care at the study site. 

The subject's medical record was assigned a number that corresponded to the number 

provided on the survey and informed consent. Medical record numbers and survey 

numbers were recorded in an excel spreadsheet. The subjects were asked to return the 

survey to designated, secure drop boxes at the research site. Responses from the survey 

included demographic data as well as Likert-scale data that addressed knowledge of 

AICR recommended exercise, retrospective data pertaining to previous participation in 

exercise, and prospective data pertaining to intent to exercise, attitude, subjective norm, 

perceived behavioral control, and barriers towards exercise. Data were also collected 

concerning depression and anxiety levels and stage of readiness to participate in exercise. 

Surveys were collected and data were recorded in the excel spreadsheet. The complete 

timeframe of the data collection was 7 months. 

 Instrumentation 

The instrument was developed based on a literature review to identify appropriate scales 

to capture study variables. The scales, along with demographic items, were composited 

into the study instrument. Five scales were modified and combined to arrive at the final 

survey instrument for the study. 

The Godin-Leisure Time Questionnaire (GLTQ) 

To measure the physical activity levels before diagnosis and current physical activity 

levels, the GLTQ was utilized. Godin and Shephard (1985) developed the GLTQ to 
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assess the energy requirements needed for different physical activity. Physical activity 

encompasses both exercise and everyday activity. A definition of exercise and examples 

of the types of intensity of exercise (vigorous, moderate, light) were given to the 

participants. Exercise is defined as “physical activity that increases your heart rate and is 

different from everyday activity. Everyday activity would be considered physical activity 

that does not increase the heart rate and would not contribute to exercise such as walking 

around the house, cooking, checking the mail, etc.”. Examples of vigorous exercise 

include running, jogging, hockey, football, soccer, squash, basketball, swimming, or 

long-distance cycling. Examples of moderate exercise include fast walking, baseball, 

tennis, easy bicycling, volleyball, and easy swimming. Examples of light exercise include 

yoga, bowling, golf, and easy walking.   

To assess exercise, the participants respond to two questions. The first question, 

“Considering a 7-Day period, before you were diagnosed with breast cancer, how many 

times on average did you do the following kinds of exercise for more than 15 minutes 

during your free time?”. The second question asks: “Considering a 7-Day period, since 

you were diagnosed with breast cancer, how many times on average did you (since you 

were diagnosed, over the past 7 days) do the following kinds of exercise for more than 15 

minutes during your free time (write a number 1-7+ on the appropriate line)?”. These 

questions address vigorous, moderate and light intensity physical activity by requiring the 

“number of times greater than 15 minutes” there was participation in the intensity of 

exercise, vigorous, moderate or light. A total exercise index was used to calculate the 

frequency of each intensity level of exercise. The weighing formula assigns a total score 

based on (3 x light) + (5 x moderate) + (9 x strenuous) (Godin, Jobin, & Bouillon, 1986; 
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Godin & Shephard, 1985). For the calculation of total METS, only Moderate and 

vigorous numbers were used due to the recommendation that is based only on 150 

minutes of moderate or 75 minutes of vigorous exercise per week. To calculate the 

METS minutes the answer provided is multiplied by 5 for moderate exercise and by 9 for 

vigorous exercise then multiplied by 15. The total will provide the METS minutes. Per 

the AICR recommendation of 150 minutes of moderate or 75 minutes of vigorous 

exercise per week, this would equate to 750-1350 METS minutes per week. The GLTQ 

was found to be a valid and reliable measure of physical activity levels for prior exercise 

participation (Courneya &Friedenreich, 1999; Godin & Shephard, 1985; Jacobs, 

Ainsworth, Hartman, & Leon, 1993). The GLTQ was specifically found to be an 

effective assessment of physical activity in studies involving BCS sample populations 

(Armireault, Godin, Lacombe & Sabiston, 2015; Courneya et. al, 1999). 

Hospital Anxiety and Depression Scale (HADS) 

The diagnosis and subsequent treatments for breast cancer have been known to affect the 

psyche of the patients, specifically their anxiety and depression levels. In order to assess 

the levels of anxiety and depression in BCS, the HADS was used (Zigmond & Snaith, 

1983). Anxiety and Depression have been indicated as affecting the quality of life of this 

population (Pedersen et al., 2010). Anxiety and depression were assessed by responding 

to a stem question “Consider your feelings AFTER you received the breast cancer 

diagnosis”. The HADS consists of 14 questions and is divided into two parts- anxiety (7 

questions) and depression (7 questions). Anxiety questions include: “I feel tense or 

‘wound up’”; “I get a sort of frightened feeling as if something awful is about to happen”; 

“Worrying thoughts go through my mind”; “I can sit at ease and feel relaxed”; “I get a 
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sort of frightened feeling like “butterflies” in the stomach”; “I feel restless as I have to be 

on the move”; “I get sudden feelings of panic”. Depression questions include: “I still 

enjoy the things I used to enjoy”; “I can laugh and see the funny side of things”; “I feel 

cheerful”; “I feel as if I am slowed down”; “I have lost interest in my appearance”; “I 

look forward with enjoyment to things”; “I can enjoy a good book or radio or TV 

program”. The items receive a score from 0 to 3 whereas a higher score indicates a 

greater level of anxiety and depression. The HADS is a reported valid and reliable tool 

for screening anxiety and depression (Sellick & Edwardson, 2006). HADS has also been 

validated for use in the cancer (breast, prostate, and lung) population (Smith et al., 2002). 

Internal consistency for the 14 items was 𝛼𝛼 = (.87). 

The Theory of Planned Behavior (TPB) 

TPB has been used extensively in the literature to explain motivational influences on 

behavior to exercise (Courneya et al., 2006; Courneya & Blanchard, 2001; Courneya & 

Friedenreich, 1997). The constructs and subcomponents of each construct were explained 

in detail in Chapter 2. TPB is used to assist with explaining and predicting the reasons 

why a BCS intends to exercise. The constructs of TPB contribute to the intention to 

exercise in independently important ways. The instrument selected for this study is based 

on recommendations and guidelines put forth by Ajzen (1985) and adapted for use in 

cancer patients by Courneya and colleagues (Courneya et al., 2006; Courneya & 

Blanchard, 2001; Courneya & Friedenreich, 1997). The validity and reliability of the  

TPB instruments have been reported in several studies involving exercise and cancer 

patients (Armitage & Conner, 1999; Courneya et al., 1999; Courneya & Friedenreich, 

1997). The time referent used to frame the items assessing each of the TPB constructs 
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was changed to “3 months” in order to be reflective of the average typical treatment 

protocol of the participants. All scale items measuring the constructs of TPB were based 

on the instrument used by Rhodes and Courneya (2003).  

Attitude towards the behavior items were assessed by responding to a stem question “For 

me, exercising for 150 minutes per week over the next 3 months would be…” on 6 

semantic differential scales (each with 7-point scales) (ie. useless-useful, harmful-

beneficial, wise-foolish, interesting-boring, enjoyable-unenjoyable, relaxing-stressful). 

Internal consistency for these 6 items was 𝛼𝛼 = (.89).  

Perceived Behavioral Control (PBC)  was assessed by responding to 9 question items as 

follows: (1) “Whether or not I exercise for 150 minutes per week regularly in the next 3 

months is entirely up to me”, on a 7-point Likert-scale with endpoints (strongly disagree 

to strongly agree); (2) “How much personal control do you feel you have over exercising 

for 150 minutes per week in the next 3 months?”, on a 7-point Likert-scale with 

endpoints (very little control to complete control); (3) “How much do you feel that 

exercising for 150 minutes per week in the next 3 months is beyond your control?”, on a 

7- point Likert-scale with endpoints (not at all to very much); (4) “I believe I have the 

ability to exercise for 150 minutes per week in the next 3 months” on a 7-point Likert-

scale with endpoints (definitely do not to definitely do); (5) “For me, exercising for 150 

minutes per week for the next 3 months will be... “ on a 7-point Likert-scale with 

endpoints (extremely easy to extremely difficult); (6) “ How confident are you that you 

will be able to exercise for 150 minutes per week in the next 3 months?” on a 7-point 

Likert-scale with endpoints (unconfident to very confident); (7) “If it were entirely up to 

me, I am confident that I would be able to exercise for 150 minutes per week in the next 3 
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months”, on a 7-point Likert-scale with endpoints (strongly disagree to strongly agree); 

(8) “How confident are you over the next 3 months that you could overcome obstacles 

that prevent you from exercising for 150 minutes per week?” on a 7-point Likert-scale 

with endpoints (completely unconfident to completely confident); and (9) “How 

confident are you, over the next 3 months, that you could exercise for 150 minutes per 

week if you wanted to do so?”, on a 7-point Likert-scale with endpoints (completely 

unconfident to completely confident). Internal consistency for these 9 items was 𝛼𝛼 = 

(.65). Behavior Intention is evaluated using two items: (1) ”Over the next 3 months, my 

goal is to perform vigorous exercise for 150 minutes per week”, rated on a 7-point Likert 

scale with endpoints (Not at all to Every week); (2) “I intend to exercise for at least 30 

minutes per day at least every other day over the next 3 months”, rated on a 7-point 

Likert scale with endpoints (Not at all to Every week);  Internal consistency for these 2 

items was 𝛼𝛼 = (.94). 

Stages of Change (SOC) 

Stages of Change (SOC), a part of the Transtheoretical model, was used in the instrument 

to categorize the readiness of the BCS to engage in exercise. The SOC represents ordered 

categories along a continuum of motivational readiness to change a behavior, such as the 

readiness for the adoption of physical activity (Prochaska & Marcus, 1983).  Marcus et 

al. (1992) utilized Prochaska and DiClemente’s (1983) scale to assign the sample into 

appropriate categories representing the stages of readiness to adopt exercise behavior. 

The items used were based on the LongVig-5 Choice algorithm (Reed et al., 1997). 

Exercise was defined with what the authors considered a “long” definition of exercise: 

“Exercise includes activities such as brisk walking, jogging, swimming, aerobic dancing, 
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biking, rowing, etc. Activities that are primarily sedentary, such as bowling, or playing 

golf with a cart, would not be considered exercise.” “The AICR recommends that Breast 

Cancer Survivors should exercise for 150 minutes per week. Do you exercise for 150 

minutes per week (ie. 30 minutes 5 times per week, 15 minutes twice a day for 5 days per 

week)?” (Reed et al., 1997). The response options were divided into the 5 following 

items: 1. “Yes, I have been for more than 6 months”, 2. “Yes, I have been for less than 6 

months”, 3. “No, but I am planning to start in the next 30 days”, 4. “No, but I am 

planning to start in the next 6 months”, 5. “No, and I don’t plan to start in the next 6 

months”. Each item matches a stage of the SOC as follows: 1. Pre-contemplation (not at 

all ready to exercise on a regular basis in the next 6 months), 2.Contemplation (An idea to 

intend to start exercising regularly in the next 6 months),  3. Preparation (with an intent 

and a plan to start exercising on a regular basis in the next month, 4. Action (participating 

in exercise for less than 6 months), 5. Maintenance (maintaining a consistent exercise 

regimen greater than 6 months) (Reed et al., 1997). The validity and reliability of this 

application have been established in previous studies (Marcus et al., 1992; Marcus et al., 

1992b). SOC has also been utilized in cancer intervention programs as a framework to 

classify readiness to exercise (Choi et al., 2013).  

Barriers Self-Efficacy Scale (BSES) 

Barriers to exercise were assessed to better understand the sample population when it 

comes to exercise. Barriers to exercise, specifically relating to BCS, are explained in 

greater detail in Chapter 2. Barriers to exercise were included in the instrument via the 

Barriers Self-Efficacy Scale (BSES) (McAuley, 1992). Self-efficacy, in this instance, is 

not concerned with the actual skill of performing exercise that an individual may have, 
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but instead the individual's judgments of what they can do with those skills. Barriers to 

exercise were based on an attributional analysis of the subjects’ reasons for not 

continuing with exercise (McAuley, 1992). The BSES scale consists of 9 questions which 

are rated on a 5-point Likert-scale. Barrier questions are framed as activities and the 

participant is asked to make a choice on each of the 9 questions. The stem leading the 

scale is as follows: “To what extent do these barriers limit your involvement in physical 

activity”. Barriers or activities that affect involvement in physical activity include: 

“When I lack the discipline to exercise”, “When I am nauseated”, “When exercise is not a 

priority”, “When the weather is bad”, “When I am tired”, “When I lack time”, “When I 

am not interested in exercise”, “When I do not enjoy exercising”, “When I do not have 

someone to encourage me to exercise”. Each question addresses a barrier that a BCS may 

encounter through the course of their treatment. The Likert scale ranges from “Not at all 

effect on me” to “an extreme amount of an effect on me”. The validity and reliability of 

this application have been established in previous studies (Coups et al., 2009; Rogers et 

al., 2006). Internal consistency for the 9 scale items was 𝛼𝛼 = (.86). 

Data Storage 

Data was secured in two locations depending on the format. Online data was stored 

within a password-protected file, and paper copies were stored in a locked file cabinet. 

The online data form included the medical record number and an assigned study number. 

This study number was placed on the paper copies of the informed consent along with the 

survey and were only accessed by the principal investigators.  
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Statistical Analysis  

Descriptive statistics and an analysis of the means were investigated in order to find a 

relationship between intention to exercise and age, stage of cancer, type of treatment, 

knowledge towards exercise recommendations, current exercise amount, marital status, 

level of education, type of treatment and time since diagnosis. Similar analysis 

procedures were followed for Health Care Practitioners recommendation to exercise as 

well as anxiety and depression scores and barriers to exercise. A Pearson product 

correlation was employed to determine the relationship between intention to exercise and 

the constructs of TPB. Additionally, correlations were employed to determine the 

relationship between past participation in physical activity, current exercise participation, 

barriers to exercise, stages of change, and anxiety and depression scores. Independent 

sample t-tests were examined to determine if any differences were seen between the 

categorical questions including HCP, General knowledge, and AICR recommendations 

for exercise. T-tests were also utilized for demographic variables including race, type of 

treatment, and weight change. A hierarchical multiple regression analysis was conducted 

to determine whether the independent variables of age, type of treatment, Stages of 

Change, barriers to exercise, and TPB constructs had any effect on intention to exercise 

after a breast cancer diagnosis.  Lastly, alpha reliability analysis was conducted for the 

questions representing intention to exercise, attitude towards the behavior, subjective 

norm, PBC, barriers to exercise and HADS sections of the questionnaire to confirm that 

the items on each section were reflective and measuring the same construct. IBM SPSS 

Statistics Software (Version 27) was used to carry out the statistical analysis.
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CHAPTER 4 

RESULTS 

Demographic Results 

Patient characteristic data of the Lynn Cancer Institute (LCI) Breast Cancer Survivors 

(BCS) are detailed in Table 1. There were 75 LCI BCS that participated in the survey 

from June to December of 2020. One hundred and twenty BCS were approached to 

participate in the study. Four refused, 41 did not return the survey and 75 returned the 

survey (Figure 1).  

 

Figure 1: LCI BCS Participants 

The median self-reported age of BCS was 60, with ages ranging from 31-75.  The age 

groups were separated based on the sample population Median = 60, Mean= 57.8. The 

groups were divided into 2 groups, Age 30-60, and 61+. Vallerand et al. (2016) used the 
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same age categories in their study with BCS based on the mean of 58 and median of 60. 

Participants were asked to choose their race inclusive of the following choices: White, 

Black, Hispanic, Asian, American Indian, Pacific Islander, and Other. Most of the 

participants were white and therefore the categories were collapsed into smaller groups: 

white and non-white.  Other studies reflected similar results with a larger white versus 

non-white BCS population (Forbes, Blanchard, Mummery & Courneya, 2015; Sturgeon 

et al., 2018; Vallerand et al., 2016). Eighty percent of the participants were white (n = 59) 

and 19% were non-White (n = 14). White females have a higher rate of breast cancer in 

the United States as well as Palm Beach County, where LCI is located, compared to all 

the races per CDC statistics (CDC.gov, 2021). Marital status was available for 73 out of 

the 75 participants resulting in 63% were Not Married (single, divorced, or widowed) and 

37% were Married. Educational status was assessed when the participant was asked to 

choose the level of education they had received: Less than High School, High School, 

Associates Degree, Bachelor's Degree, Master’s Degree, and Doctoral Degree. 

Educational status was divided into 2 groups: Less than 4-year degree (less than High 

School, High School, Associates Degree) and 4-year degree and higher (Bachelors, 

Masters, Doctoral).  The majority of BCS had received a 4-year degree or higher.  

Sixty-seven of the participants self-reported which stage of cancer they were diagnosed 

in, Stage 0-4. The majority of the participants were Stage 1 and Stage 2 representing 76% 

of the participants. All participants were receiving some form of treatment inclusive of 

Radiation, Surgery, and/or Chemotherapy. The groups were divided into those that 

received chemotherapy and those that have not received chemotherapy with most of the 

participants having received chemotherapy (59%). Chemotherapy is typically seen in 
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Stages 3 and 4, and sometimes in Stage 2 which is similar to our BCS population 

characteristics (Cancer.org, 2021). The median time for time on treatment was 4 months 

and 57% of the BCS reported being on treatment for 4 months. Weight change resulted in 

half the participants not having any change in weight. The change in weight group, either 

gain (28%) or loss (22%), were similarly distributed.    
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Table 1: Demographic results for LCI BCS 

Variable Category Number Category Number  Percent 
(%) 

Age 
(N = 75) 

Mean = 57.8 
 SD = 10.9 

 31-60 
61+  

36 
38 

49% 
51% 

Race 
(N = 73) 

White 
Hispanic 

Black 
Asian 

American Indian 
Pacific Islander 

Other 
Prefer not to answer 

59 
8 
4 
1 
0 
0 
1 

 

White 
Hispanic 

Black 
Other 

59 
8 
4 
2 

 

81% 
11% 
6% 
2% 

Marital Status 
(N = 73) 

Married 
 

Single 
Divorced 
Widowed 

27 
 

20 
24 
2 

Married 
 

Not Married 

27 
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37% 
 

63% 

Education 

Level 

(N = 74) 

Less than High School 
High School 

Associates Degree 
Bachelor’s degree 

Master’s Degree 
Doctoral Degree 

1 
17 
12 
25 
15 
4 

High School and less  
Associates 

   Bachelor’s degree 
Master’s Degree 
Doctoral Degree 

18 
12 
25 
15 
4 

24% 
16% 
34% 
20% 
6% 

Stage of 
Cancer 
(N = 67) 

Stage 1 
Stage 2 
Stage 3 
Stage 4 

 

27 
24 
9 
7 

 

Stage 1 
Stage 2 
Stage 3 
Stage 4 

27 
24 
9 
7 

    36% 
32% 
12% 
9% 

Type of 
Treatment  

(N = 75) 

Surgery 
Radiation 

Chemotherapy 
Surgery/Radiation 

Surgery/Chemo 
Radiation/Chemo 

Surgery/Chemo/Rad 

2 
1 

13 
28 
7 
1 

23 

No Chemo 
 

Included Chemo 

31 
 

44 

41% 
 

59% 

Time since 
diagnosis 
(N = 72) 

Mean = 20.8 
 SD = 52.9 

 4 months or less 
 

Greater than 4 months 

41 
 

31 

57% 
 

43% 

Weight 
Changes 
(N = 72) 

  No Change 
Weight gain 
Weight loss 

36 
20 
16 

50% 
28% 
22% 
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Correlation 

The relationship between intention to exercise and the TPB constructs were investigated 

using the Pearson correlation coefficient. Preliminary analysis was performed to ensure 

no violation of the assumptions of normality, linearity, and homoscedasticity. The 

strength of the correlation between two variables is defined by the following ranges: .1- 

.29 (small), .3 - .49 (medium), .5 - 1.0 (large) (Pallant, 2010). A high positive relationship 

resulted between intention to exercise and PBC (r = .68, N = 74, p = .001). A medium 

positive relationship exists between the variables of intention to exercise and current 

METS (r = .36, N = 71, p < .05), intention to exercise and SOC 5 (r = .31, N = 71, p < 

.05). A medium negative relationship exists between intention to exercise and SOC 1 and 

SOC 2 (r = - .42, N = 71, p < .01; r = - .35, N = 71, p = .01). There was a low negative 

relationship between intention to exercise and age (r = - .26, N = 74, p = .05) and 

intention to exercise and time on treatment (r = - .28, N = 74, p = .05) (See Table 2 and 

3). 
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Table 2: Results of the Pearson correlation between demographics and TPB constructs 

*Correlation is significant at the 0.05 level (2-tailed) 
**Correlation is significant at the 0.01 level (2-tailed)  
aStages 0-4; bChemotherapy/Radiation/Surgery; c White/Non-white; d High School and 
less/Associates/Bachelors/Masters/PhD; eMarried/Not Married; f Weight change/ No weight change. 
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Table 3: Results of the Pearson correlation between the scales- Barriers self-efficacy 
scale, Hospital anxiety and depression scale, Stages of Change and TPB constructs 

 
 

1 2 3 4 5 6 7 8 9 10 11 

1.Barriers  1                     
2.Stage of Change 1 .084 1                   
3.Stage of Change 2 .140 -.081 1                 
4.Stage of Change 3 .278* -.152 -.212 1               
5.Stage of Change 4 .109 -.109 -.161 -.281* 1             
6.Stage of Change 5 -.468** -.191 -.279* -.489** -.371** 1           
7.Anxiety/depression .226 .223 .030 .123 .025 -.252* 1         
8.PBC -.436** -.401** -.232* -.309** .085 .553** -.367** 1       
9.Attitude -.452** -.371** -.034 -.236* .128 .318** -.249* .691** 1     
10.Subjective Norm -.044  -.223 -.231 -.204 .032 .124 .123 .371** .412** 1   
11.Intention -.220 -.421** -.347** -.022 .167 .311** -.097 .678** .502** .291* 1 

 
*Correlation is significant at the 0.05 level (2-tailed) 
**Correlation is significant at the 0.01 level (2-tailed)  

The influence of recommendations on the BCS 

Health Care Practitioners  

BCS were questioned if an HCP had recommended that they participate in exercise and 

then they were asked to choose which HCP recommended exercise (See Table 4). 
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Table 4: Has an HCP recommended to exercise? 

Has an HCP recommended exercise?  N = 75 % 

Yes  N = 54 72% 

Physician 15 28% 

Nurse 4 7% 

Dietitian 5 9% 

Multiple recommended 30 56% 

No N = 21 28% 

 

 

An independent-samples t-test was conducted to compare the impact of a 

recommendation to exercise from an HCP on intention to exercise. There was no 

statistically significant difference in intention to exercise between the 2 groups defined as 

Group 1: No, the HCP did not recommend (M = 10.7, SD = 3.2), Group 2: Yes, the HCP 

did recommend (M = 10.6, SD = 4.6); t(72) = - .07, p = .95. 
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AICR recommendations  

The knowledge of the population regarding American Institute of Cancer Research 

(AICR) recommendations was assessed. The majority of participants had not heard the 

AICR Recommendations (56%) (See Table 5).  

 

Table 5: Results of assessing the knowledge of AICR recommendations 

Knowledge of AICR  

recommendations for BCS  

 N =74 % 

Yes  30 44% 

No 44 56% 

 

 

An independent-samples t-test was conducted to compare the impact of knowledge of 

AICR recommendations on intention to exercise. There was no statistically significant 

difference in intention to exercise between the 2 groups defined as Group 1: The 

recommendations were not known (M = 11.3, SD = 3.9), Group 2: The recommendations 

were known (M = 11.3, SD = 3.9); t(71) = -1.1, p =.29.  

General recommendations  

The knowledge of the population regarding general recommendations towards exercise 

prior to being diagnosed with breast cancer was assessed. The majority of participants 

had heard the general recommendations of exercise prior to being diagnosed with cancer 

(See Table 6).  
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Table 6: Results of assessing the knowledge of general recommendations to exercise pre-
diagnosis 

Knowledge of general recommendations 

to exercise pre-cancer diagnosis 

 N = 75 % 

Yes  65 87 % 

No 10 13 % 

 

 

An independent-samples t-test was conducted to compare the impact of general exercise 

knowledge before a diagnosis of breast cancer on intention to exercise. There was no 

statistically significant difference in intention to exercise between the 2 groups defined as 

Group 1: The recommendations were not known (M = 9.3, SD = 3.9), Group 2: Yes, the 

recommendations were known (M =10.9, SD = 4.2); t(72) = -1.1, p = .27.  

Demographics 

Age  

Results of the linear regression procedures indicated that age explained 5.6% of the 

variance in intention to exercise (𝛽𝛽 = -.26, p = .02), F(1,71) = 5.3, p = .02. Cohen's F2  = 

.07 representing a small effect size (See Table 9) . 

Type of treatment  

Treatment groups were sub grouped from 7 groups into 2 groups, those that did not 

receive chemotherapy (NO CHO) as part of their treatment (Group 1) and those that 

received chemotherapy (CHO) as part of their combination of treatment (Group 2). The 



 

47 

treatment groups were similar in number of BCS having received or not received 

chemotherapy.  

An independent-samples t-test was conducted to compare the impact of the type of 

treatment on intention to exercise. There was a statistically significant difference in 

intention, (Levene’s test indicated unequal variances so Welch’s t-test was used to 

compare the means), between the 2 treatment groups defined as Group 1: No CHO (M = 

12.0, SD = 2.9), Group 2: CHO (M = 9.7, SD = 4.6); t(72) = 2.5, p = .01;  Eta2=  .08, 

representing a medium effect size. The magnitude of the difference in the means: mean 

difference = 2.4, 95% CI [ .48 - 4.2] was moderate (See Table 9). 

Results of the multiple regression indicated that type of treatment explained 6.7% of the 

variance in intention to exercise, RT/CHO (𝛽𝛽 = .25, p =.03), SX/RT/CHO (𝛽𝛽 = .28, p 

=.03), F(6,67) = 1.9, p =.10. The model was not statistically significant.  

Results of the multiple regression indicated that type of treatment (RT/CHO, 

SX/RT/CHO) explained 6.1% of the variance in intention to exercise SX/RT/CHO (𝛽𝛽 = 

.20, p = .09), RT/CHO (𝛽𝛽 = .23, p = .04), F(2,71) = 3.4, p = .04.  Each of the 7 treatment 

combinations were dummy coded as 0 = No, 1 = Yes in order to provide a dichotomous 

variable for the regression analysis (See Table 9).  

Race  

The majority of BCS that participated in the study were white (80%). A one-way 

between-group analysis of variance was conducted to explore the impact of race on 

intention to exercise. Participants chose which race they self-identify with.  There was 

not a statistically significant difference at the p < .05 level between the treatment groups 

F(12, 60) = .60, p = .89.  
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The groups were collapsed into white or non-white to determine if there was a difference 

in intention between the 2 groups. An independent-sample t-test was conducted to 

compare the impact of race on intention to exercise. There was no statistically significant 

difference in intention to exercise between the 2 race groups defined as Group 1: White 

(M = 10.5, SD = 4.1), Group 2: Non-White (M = 10.9, SD = 4.7); t(70) = -.26, p = .80. 

Four groups were established for the multiple regression for race. The groups included: 

White, Hispanic, Black, and Other (combining Asian, American Indian, and Other). 

Results of the multiple regression procedure indicated that race did not have a statistically 

significant finding in variance of intention to exercise. Each of the 4 race groups were 

dummy coded as 0 = No, 1 = Yes in order to provide a dichotomous variable for the 

regression analysis.  

Level of education  

Categories were combined for less than High School and High School due to the small 

group size of less than High School. A one-way between-group analysis of variance was 

conducted to explore the impact of the level of education on intention to exercise. 

Participants chose the highest level of education they have completed. There was not a 

statistically significant difference at the p < .05 level between the treatment groups F(12, 

60) = 1.1, p = .40.  

Categories Results of the multiple regression indicated that level of education explained 

9.5% of the variance in intention to exercise, High School or less (𝛽𝛽 = .24, p = .06), 

Associates degree (𝛽𝛽 = .12, p = .34), Master’s degree (𝛽𝛽 = .09, p = .47), Doctoral degree 

(𝛽𝛽 = .37, p < .001), F(4, 68) = 2.9,  p = .03. Cohen's F2 = .17, representing a medium 
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effect size. Each of the 4 education levels were dummy coded as 0 = No, 1= Yes in order 

to provide a dichotomous variable for the regression analysis (See Table 9).  

Stage of cancer  

A one-way between-group analysis of variance was conducted to explore the impact of 

the stage of cancer on intention to exercise. Participants chose which stage of cancer they 

had been diagnosed with: Group 1 = stage 1, Group 2 = stage 2, Group 3 = stage 3, 

Group 4 = stage 4. There was not a statistically significant difference at the p < .05 level 

between the treatment groups F(12, 53) = 1.3, p = .23.  

Stage of Cancer was collapsed into 2 groups, Group 1 inclusive of contained tumors 

represented by the staging allocation of 1 and 2. Group 2 inclusive of tumors that are not 

contained, with the staging allocation of 3 and 4. An independent-samples t-test was 

conducted to compare the stage of cancer on intention to exercise. There was not a 

statistically significant difference in intention to exercise between the 2 groups defined as 

Group 1: Stage 1 & 2 (M = 10.7, SD = 3.9), Group 2: Stage 3 & 4 (M = 10, SD = 4.6); 

t(64) = .58, p = .56. The magnitude of the difference in the means: mean difference = .71, 

95% CI [-1.7 - 3.1] was very small (Eta2  = .02). 

Results of the multiple regression procedures indicated that the stage of cancer did not 

have a statistically significant finding in variance of intention to exercise: Stage 1 (𝛽𝛽 = 

.11, p = .91), Stage 2 (𝛽𝛽 = .12, p = .16), Stage 3 (𝛽𝛽 = .02, p = .87), Stage 4 (𝛽𝛽 = .22, p = 

.08), F(4, 68) = 1.1 , p = .35. Cohen's F2  = .17, representing a medium effect size. Each 

of the 4 stages of cancer were dummy coded as 0 = No, 1 = Yes in order to provide a 

dichotomous variable for the regression analysis. 
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Time on treatment  

Results of the linear regression procedures indicated that the time on treatment explained 

3.6% of the variance in intention to exercise (𝛽𝛽 = -.22, p = .06). Cohen's F2 = .05 

representing a small effect size. F(1,72) = 3.7, p = .06, results indicating a statistically 

non-significant finding.   

Weight change  

A one-way between-group analysis of variance was conducted to explore the impact of 

weight change on intention to exercise. Participants categorized their weight changes as: 

No change, weight gain, or weight loss.  There was not a statistically significant 

difference at the p <.05 level between the weight change groups F(2, 68) = .10, p = .91.  

Weight changes were categorized into 2 categories representing whether there had been a 

weight change. The sample population had equally experienced weight change or no 

weight change. An independent-samples t-test was conducted to compare the impact of 

weight change on intention to exercise. There was not a significant difference in intention 

to exercise between the 2 groups defined as Group 1: Weight change (M = 10.5, SD = 

4.1), Group 2: No Weight change (M =10.6, SD = 4.3); t(69) = - .07, p = .95. 

Transtheoretical Model  

Stages of Change (SOC) 

The Stages of Change results reflected the LCI BCS were in the following stages of 

change: Pre-contemplation (5%), Contemplation (11%), Preparation (27%), Action 

(18%), and Maintenance (39%) (See Table 7). 
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Table 7: Results of the BCS Stages of Change 

Stages of Change  N = 74 % 

Pre-contemplation 4 5% 

Contemplation 8 11% 

Preparation 20 27% 

Action 13 18% 

Maintenance 29 39% 

 

A one-way between-group analysis of variance was conducted to explore the impact of 

stages of change and intention to exercise.  Participants selected the stage of change that 

corresponded to the stage in which they felt they were in at the present time: Group 1 = 

Pre-contemplation, Group 2 = Contemplation, Group 3 = Preparation Group 4 = Action, 

Group 5 = Maintenance. There was a statistically significant difference at the p < .05 

level between the treatment groups F(4,68) = 9.4, p < .001. The effect size calculated 

using eta2 was .34 reflecting a large effect size. Post-hoc comparisons using the Tukey 

HSD test indicated that the mean scores were as follows: Group 1 (M = 3.5, SD = 1.9), 

Group 2 (M = 6.6, SD = 3.6), Group 3 (M = 10.6, SD = 3.3), Group 4 (M = 12.3, SD = 

3.8), Group 5 (M = 12.3, SD = 3.5). The statistically significantly different groups were: 

Group 1 between 3,4 & 5 and Group 2 between 4 & 5.  

Results of the multiple regression procedures indicated that the variance in intention to 

exercise was explained by 32% of the 5 stages SOC1 (𝛽𝛽 = -.48, p < .001), SOC2 (𝛽𝛽 = -

.43, p < .001), SOC 3, SOC 4 and SOC 5 were not statistically significant.  SOC1 was the 
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strongest predictor of variance. F(4, 68) = 9.4,  p  < .001, Cohen’s F2 = .55, representing a 

large effect size. Each of the 5 Stages of Change were dummy coded as 0 = No, 1 = Yes 

to provide a dichotomous variable for the regression analysis. 

Hospital Anxiety and Depression Scale (HADS)  

Results of the linear regression procedures indicated that the HADS score was not 

statistically significant in explaining intention to exercise. Frequencies in anxiety and 

depression are listed in Table 8.  

 

Table 8: Results of the Hospital Anxiety and Depression Scale (HADS) 

 HADS Anxiety HADS Depression 

Mean 6.3 4.2 

Median 6.0 3.0 

 n / % n / % 

Normal score: 0-7 52 / 71% 61 / 84 % 

8-10 Borderline abnormal  8/ 11% 5 / 7% 

11-21= Abnormal 13 / 18% 7 / 9% 

 

Barriers to exercise as determined by the Barriers and Self Efficacy Survey (BSES)  

Results of the multiple regression procedures indicated that the BSES (individual 

barriers) explained 13.3% of the variance in intention to exercise  F(9,58) = 2.1, p = .04, 

Cohen’s F2 = .33 representing a medium effect size. None of the individual barriers were 

statistically significant. 
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Effects on Intention 

Pre-Diagnosis METS 

A one-way between-group analysis of variance was conducted to explore the impact of 

pre-diagnosis exercise light, moderate and vigorous exercise: Group 1: METS = 1 - 13, 

Group 2: METS = 14 - 23, Group 3: 24+ METS. There was not a statistically significant 

difference at the p < .05 level between the treatment groups F(2,49) = .16, p = .86. 

Results of the linear regression procedures indicated that pre-diagnosis METS explained 

14.1% of the variance in intention to exercise (𝛽𝛽 = .38,  p < .001), Cohen's F2  = 

.16  representing a moderate effect size,  F(1,68) = 11.2, p < .001.  

Current METS 

A one-way between-group analysis of variance was conducted to explore the impact of 

current exercise on intention to exercise.  Participants selected how many times they are 

participating in light, moderate and vigorous exercise: Group 1 = METS = 0-13, Group 2 

= METS = 14 - 23, Group 3 = 24+ METS. Levene’s test for homogeneity was violated 

and therefore Games Howell was used to interpret the post hoc results.  There was a 

statistically significant difference at the p < .05 level between the treatment groups 

F(2,63) = 7.8, p < .001, Group 1 (M = 8.7, SD = 4.4), Group 2 (M = 12.5, SD = 2.7), 

Group 3 (M = 12.4, SD = 3.5). Group 1 was significantly different from groups 2 & 3. 

Results of the linear regression procedures indicated that current METS explained 13.6% 

of the variance in intention to exercise (𝛽𝛽 = .36, p = .002), Cohen’s F2  = .16  representing 

a moderate effect size and  F(1,65) = 10.2,  p = .002 (See Table 9, 10, 11). 
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Table 9: Results of the multiple regression analysis for predictors of intention to exercise 
including age, type of treatment, Stages of Change, Barriers, Pre-diagnosis, and current 
METS 

Predictors  R2  β  Standard Error of the 
estimate  

F  p  

Predictors of intention            
Age  .086  .261* 4.0  5.3  .023  
Treatment type- Model total  .061   4.0  3.4  .042  

RT/CHO    .231     .093  
SX/RT/CHO    .191*     .042  

Education level-Model total  .095   3.9  2.9  .033  
HS or less    .243     .064  

Associates    .122     .341  
Bachelors    -     -  

Masters    .091     .472  
PhD        .371**     .002  

Time on Treatment  .036            -.221 4.1  3.7  .064  
Stage of Change  .324   3.4  9.4  .001  

SOC 1          .481***     .001  
SOC 2          .434***     .000  
SOC 3              -.187     .091  
SOC 4    -.002     1.00  

BSES  .133   3.8  2.1  .039  
Discipline    -.131     .432  

Nausea    .081     .561  
Priority    .078     .652  

Weather    .234     .093  
Tired    -.243     .211  

No Interest    -.201     .322  
Time    .230     .103  

Do not enjoy    -.062     .712  
No one to encourage    -.184     .211  

Pre-Dx METS  .131          .381*** 3.9  11.2  .001  
Current METS  .123   .358 3.9  10.2  .364  
 
* p<.05, ** p<.01, ***p<.001 
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Table 10: Results of the independent samples t-test comparing intention to exercise for 
Health care practitioners, AICR and general recommendations, race, type of treatment, 
cancer stage and weight change 

T-test Yes 
M (SD) 

No 
M (SD) 

t p 

     

HCP Recs 10.7 (3.2) 10.6 (4.6) .07 .95 

AICR Recs 11.3 (3.9) 11.3 (3.9) -1.1 .29 

General Recs 9.3 (3.9) 10.9 (4.2) 1.1 .27 

Race 10.5 (4.1) 10.9 (4.7) -.26 .80 

Treatment type 12.0 (2.9) 9.7 (4.6) 2.5 .01 

Cancer Stage   10.7 (4.0)   10.0 (4.6)   .58     .56 

     

Weight Change 10.5 (4.1) 10.6 (4.3) -.07 .95 
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Table 11: Results of the one-way between groups analysis of variance to explore the 
impact of Stages of Change, Pre-diagnosis METS, and Current METS on intention to 
exercise 

ANOVA M (SD) t p 

Stages of Change(SOC) 
 

 9.4 .000 

SOC 1 3.5 (1.9)a   

SOC 2 6.6 (3.6)b   

SOC 3 10.6 (3.8)   

SOC 4 12.3 (3.5)   

Pre-diagnosis METS  .16 .86 

Light 10.1 (2.7)   

Moderate 10.9 (2.7)   

Vigorous 11.1 (4.2)   

Current METS  7.8 .001 

Light 8.7 (4.4)c   

Moderate 12.5 (2.7)   

Vigorous 12.4 (3.5)   

 
aThere is a statistically significant difference between SOC 1 and SOC3, SOC4, & SOC5. bThere is a statistically 
significant difference between SOC2 and SOC4 & SOC5. cThere is a statistically significant difference between light 
METS and Moderate & Vigorous METS.  
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Theory of Planned Behavior 

Results of the multiple regression procedures indicated that the variance in intention to 

exercise was explained by 42.8% of the 3 constructs including attitude towards the 

behavior (𝛽𝛽 = .06, p = .62), Subjective Norm (𝛽𝛽 = .03, p = .75) and PBC (𝛽𝛽 = .62,  p <. 

001).  PBC was the strongest predictor and statistically significant, F( 3, 67) = 18.5,  p < 

.001 with Cohen's F2 = .86  representing a large effect size (See Table 12). 

 

Table 12: Results of the regression analysis of TPB constructs, attitude towards the 
behavior, subjective norm, perceived behavioral control to explain the variance of 
intention to exercise 

Predictors R2  𝛽𝛽 Standard Error 

of the estimate 

F  p 

Predictors of intention      

Attitude towards the behavior   .06   .62 

Subjective norm  .03   .75 

Perceived behavioral control  .62*   .00 

Total Model  .428  3.15 18.5 .00 

R2 = explained variance; 𝛽𝛽 = standardized regression coefficient *p <.001 (2-tailed). 

Summary Model  

Hierarchical multiple regression was used to assess the ability of the TPB constructs 

(attitude towards exercise, subjective norm, and PBC) to predict intention to exercise, 

after controlling for the influence of age, type of treatment, barriers to exercise, and 

stages of change. Preliminary analyses were conducted to ensure no violation of 

multicollinearity was made by verifying that VIF was < 10. Variable order for entry into 
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the model was chosen based on the degree of changeability within a variable. Age is a 

distal factor that would be difficult to change and then type of treatment would follow.  

Age was entered in step 1 explaining 5.5% of the variability in intention to exercise. Type 

of treatment was entered in step 2 and explained 18.6% of the variability in intention to 

exercise. Barriers, and stages of change were entered in step 3, explaining 43.9% of the 

variance in intention. The total variance explained by the model was 56%, F(13 ,55) = 

7.7, p < .001. The 3 controlled measures explain an additional 12.3% of the variance in 

intention to exercise, after controlling for age, type of treatment, barriers, and stages of 

change, R2 change = .12, F change (3,55) = 6.3, p < .001. In the final model, only one of 

the controlled measures was statistically significant, being PBC (𝛽𝛽 = .46, p = < .001) (See 

Table 13).  
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Table 13: Results for the hierarchical multiple regression for predicting the variance in 
intention to exercise, controlling for age, type of treatment, Stages of Change, Barriers, 
and constructs of TPB 

 

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

 

Predictors Step 1 Step 2 Step 3 Step 4 

 
 
R2=.06 

 
R2=.19 

 
R2=.44 

 
R2=.56 

     
 

F ∆ = 4.9* F ∆ = 3.7 F ∆ =6.7*** F ∆ =6.3*** 
     
 

β β β β 
     

Age -.26** -.35*** -.33* -.25* 

Type of Treatment 
    

Chemo 
 

.18 .03 -.07 

Chemo/SX 
 

.25* .19 .13 

Chemo/SX/RT 
 

.37** .20 .09 

Chemo/RT 
 

.27** .23** .14 

Stages of change 
    

SOC 1 
  

-.45*** -.22* 

SOC2 
  

-.37*** -.26* 

SOC3 
  

-.15 .06 

SOC4 
  

.02 .06 

Barriers and Self Efficacy Scale 
  

-.09 -.01 

Constructs of TPB 
    

Subjective norm 
   

.10 

Attitude towards the behavior 
   

.006 

Perceived behavioral control 
   

.46** 
     

∆R2 .07 .18 .28 .12 
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CHAPTER 5 

DISCUSSION 

The BCS population faces emotional, psychological, and physical changes that may be 

different from the cancer-free population. The LCI BCS populations’ intention to 

exercise was explored relative to HCP recommendations, sample demographics, pre-

diagnosis and current METS, anxiety and depression, and barriers to exercise. 

Examination of these predisposing factors will add to previous findings in research 

related to intention to exercise. The Transtheoretical Model was used to further assess the 

BCS population’s readiness to exercise. Additionally, TPB constructs including attitude 

towards exercise, subjective norm, and perceived behavioral control were used to 

determine a predictive model on intention to exercise. The findings will be utilized in the 

formation of tailored approaches to increase exercise in the LCI BCS 

population. Ultimately, there was no significant finding relating to receiving a 

recommendation to exercise from an HCP and intention to exercise. Failure to reject the 

null hypothesis prompted additional analysis of the study variables which led to a better 

understanding of the factors associated with the LCI BCS population’s pathway towards 

intention to exercise.
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Health Care Practitioners (HCP) 

There was no impact on intention to exercise with or without a HCP recommendation. 

Nevertheless, these findings suggest there is value in exploring the role of HCP and 

intention to exercise. Previous studies involving oncology patients have indicated they 

found no significant exercise behavior as a result of an HCP recommendation to exercise 

and concluded that a lack of referral was the reason for the outcome (Alderman et al., 

2020; Clifford et al., 2018; Kennedy et al., 2020; Park et al., 2015). Other studies 

identified insufficient resources were available to the HCP representing an exercise 

barrier among the oncology populations (Jones et al., 2002; Winters-Stone et al., 2017). 

Shea, Urquhart, and Keats (2020) reported that the barriers to resources included: lack of 

funding for programs and priorities that compete for time during HCP appointments. 

Additionally, research identified the uncertainty and lack of confidence that HCP may 

have in their role in promoting PA (Perry et al., 2020; Piercy, 2019; Wilhelmsson et al., 

2017). A patient may present during an initial appointment with overwhelming emotions 

and fear of the unknown and therefore may not comprehend what the HCP is saying 

about PA amidst all of the other recommendations. Referrals and follow-up would play 

an important role in assuring that a BCS comprehended and had adequate resources to 

include PA as part of their treatment plan.  

Demographics 

Self-reported characteristics of the LCI sample population were explored to better 

understand the demographic makeup of the BCS and their relationship with intention to 

exercise. Race, stage of cancer, time on treatment, marital status, and weight changes 
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resulted in no statistical significance in their relationship with intention to exercise. Jones 

et al. (2006) found similar results, in race, marital status, time on treatment, and stage of 

cancer in their BCS population. In the current study, age, type of treatment, and education 

level were statistically significant when analyzed for a relationship with intention to 

exercise. 

Age 

Results indicated that as age increased, intention to exercise predictively declined. Past 

studies have found similar results in the general population. De Moor et al. (2006) 

reported as age increased, in the general population, PA decreased. Among BCS, Pinto, 

Trunzo, Reiss, and Shiu (2002) reported that age negatively predicted PA. Possible 

reasons for these findings may be due to increased incidence of comorbidities, a decline 

in aerobic capacity, and the increased likelihood of menopause (Dittus, Toth, Priest, 

O’Brien, & Kokinda, 2020; El hajj et al., 2020; Mahumud, Alam, Dunn & Gow, 2017; 

Mikkelsen et al., 2019). PA is not only beneficial for cancer, but also for comorbidities 

such as heart disease, obesity, and diabetes (Myers, J. 2003; Sullivan, Morrato, 

Ghushchyan, Wyatt & Hill, 2005). A low prioritization in health before a diagnosis may 

result in an unhealthy status when diagnosed with cancer.  If a BCS previously did not 

prioritize their health issue, they may experience more debilitation which would interfere 

with the BCS baseline status at diagnosis. Aerobic capacity declines as age increases 

related to the natural aging process (Leach et al., 2018). This natural progression will 

contribute negatively to the baseline function of an older BCS. Menopause, also another  

natural component of aging, contributes to weight gain as well as fatigue, both negatively 

impacting intention to exercise (Sternfeld & Dugan, 2011) Older BCS present unique 
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challenges that should be considered when promoting exercise. The HCP should take into 

consideration the baseline function of the BCS in order to provide an individualized 

recommendation for exercise.  

Type of Treatment 

BCS that experienced chemotherapy exhibited a lower intention to exercise than those 

who received other therapeutic treatments. Previous studies involving cancer patients 

discussed the similar link of chemotherapy to a decline in PA (Midtgaard et al., 2009; 

Van Waart et al., 2016). Chemotherapy has been associated with physical changes, 

inflammation, cancer-related fatigue (CRF), decline in aerobic capacity, and motivation 

(Bower, 2014; Cancer.gov, 2021). Physical changes to the body include hair loss, nail 

discoloration, and the need for a subdermal port placement to the upper chest wall 

(Breastcancer.org, 2021). An inflammatory state has been linked to fatigue, neuropathy, 

pain, and cognitive impairment, all of which will negatively impact a patient's motivation 

and ability to exercise (Kleckner et al., 2019). CRF is considered one of the most 

common side effects of chemotherapy (Bower, 2014). CRF is defined as a persistent and 

subjective sense of exhaustion, which can ultimately result in a low motivation to 

exercise. Holick et al. (2008) reported chemotherapy patients could see a loss in aerobic 

capacity, the ability of the body to continue to transport oxygen over an extended period, 

of 10-33% over the 12-week course of treatment. Physical changes, related to 

chemotherapy, that are out of a patient's control can result in decreased desire to exercise. 

These aspects of chemotherapy pose a challenge but also an opportunity for the HCP to 

offer encouragement towards exercise by highlighting the positive effects of exercise 

during treatment. 
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Level of Education 

Lower levels of education reflected a lower intention to exercise. A lower level of 

education has been indicated in past research to have a negative influence on PA (Van 

Waart et al., 2016). Lower education is related to lower health literacy and unhealthy 

behaviors (Park, Cho & Moore, 2018; Von Wagner, Knight, Steptoe & Wardle, 

2007).  Health literacy is defined as an individual's understanding and use of the ability 

and motivation to maintain and promote information regarding health (Tang, Li, Tang, 

Wang & Wang, 2017). Higher education settings provide a platform for enhancing 

individual motivation, promotion of interpersonal skills, normative environments, and 

offering more opportunities and resources (Park et al., 2018). Although an HCP cannot 

control the level of education that their patient has experienced, they can acknowledge 

the need for health literacy awareness. This awareness will allow for them to assess the 

individual's ability to understand the information by asking them questions that would 

give the patient the ability to return the understood message.  

Stages of Change (SOC) 

The Pre-contemplation stage and contemplation stage, the first 2 stages of SOC, were the 

strongest negative predictors of intention to exercise. SOC has been utilized to explore 

oncology patients’ time frame and readiness for behavior change regarding physical 

activity (Courneya et al., 2001; Scruggs et al., 2018). In the pre-contemplation stage, 

there is no intention to change. The contemplation stage initiates the gathering of 

information and consideration of how to make a change in the foreseeable future. 

Possible explanations for a BCS to report being in the pre-contemplation stage include 
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the influence of limited previous exercise, a negative perception of exercise, significant 

barriers, issues with commitment for making a behavior change, and fear of change. 

Possible explanations for BCS to report being in the contemplation stage include limited 

priority for exercise in the current lifestyle, barriers to exercise such as financial or time 

constraints where they may see that this will change in the future. And more recently, the 

effects of Covid-19 encouraging social distancing to decrease the spread of the virus 

interfered with patients' encouragement to exercise.  

 

Barriers to exercise 

Findings from the LCI BCS sample population support the notion that increased barriers 

to exercise will decrease intention to exercise. Barriers have impacted exercise in 

oncology populations (Clifford et al., 2018; Courneya et al., 2006; Hefferon et al., 2013). 

Fatigue is a barrier that many chemotherapy receiving patients experience (Bower, 2014). 

A patient may feel as though they need to conserve their energy for treatments or may not 

have the time to manage exercise with the doctors’ appointments and treatment 

schedules. Environmental barriers inclusive of weather could be an issue with LCI BCS 

with South Florida having high temperatures and humidity in the summer. A more recent 

and perhaps limiting factor affecting barriers is the COVID-19 virus which has impacted 

gym closures, social interactions, concern about having a low immune system due to 

treatments all of which contribute to the lack of priority of exercise in the changing 

climate. 
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Exercise history and current exercise 

Pre-Diagnosis Exercise  

If a BCS had lower reported METS before diagnosis, they reported lower intention to 

exercise. Research indicates similar findings as well as reinforcement of the important 

role of pre-diagnosis exercise (Courneya & Friedenreich, 1997; Hunt-Shanks et al., 

2006). A feeling of being uncomfortable is a main reason reported for lack of exercise 

(Pagoto, 2014). If a patient participated in exercise prior to a diagnosis the habit or 

lifestyle change is already ingrained in them. Exercise may have not been a priority 

before diagnosis due to barriers such as financial means, community availability of safe 

places to exercise, social relationships that encouraged exercise, or the perceived lack of 

need for exercise. A perception of exercise as difficult or afraid of an injury may have 

also contributed to reporting no exercise prior to diagnosis.  

Current Exercise  

LCI BCS that reported lower METS during treatment also reported low intention to 

exercise. Research indicates similar findings (Hunt-Shanks et al., 2006). 

Oncology patients traditionally reduce their levels of PA after a diagnosis due to 

treatment side effects, not knowing exercise benefits during treatment, and inadequate 

support by HCP (Mazzoni, Carlsson, Berntsen, Nordin & Demmelmaier, 2019). A self-

reported low participation in exercise during treatment could be influenced by emotional 

changes such as feelings of depression and/or anxiety as part of a new cancer diagnosis 

and a feeling of chaos and change surrounding the new diagnosis (Bergerot et al., 2017). 

The more recent influence of COVID-19 effects on the oncology patient was cited as a 
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reason for a decline in PA during treatment (Gurgel et al., 2021). A lack of HCP 

encouragement as well as limited resources for BCS relating to exercise during treatment 

could conjunctively influence a patient away from exercise.  

Theory of Planned Behavior 

The TPB results indicated that PBC was the only significant predictor, among the TPB 

constructs, of intention to exercise in the LCI sample population. Low PBC resulted in 

low intention to exercise. The results of this study provide additional support, as noted 

throughout literature, of TPB providing a useful framework for understanding exercise 

determinants in BCS (Blanchard et al., 2002; Courneya et al., 2001; Hunt-Shanks et al., 

2006). Low intention to exercise could be explained by low confidence in exercise-

related to past experiences or succumbed injuries due to exercise. The perception of 

exercise as difficult and out of one's control due to environmental, physical, and mental 

reasons could also explain low PBC. Additionally, a preconceived idea of a cancer 

patient resembling an ill, weak patient may influence the perceived control over the 

inability to participate in exercise. PBC relies on the control beliefs based on 

opportunities and resources that are made available to a population. Without 

opportunities and resources such as access to programs, positive encouragement and 

reinforcement from HCP, and educational resources, improving intention to exercise 

would be challenging.  Drawing attention to the belief that exercise can be a part of a 

lifestyle with cancer and be performed with confidence is integral in improving PBC and 

ultimately intention to exercise.  
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Conclusion 

This cross-sectional study extended previous research associating TPB constructs with 

intention to exercise. PBC, after controlling for age, type of treatment and stage of 

change resulted in the highest predictor of intention to exercise. The findings emphasize 

the need for developing effective personalized intervention strategies focusing on 

improving exercise behaviors to better meet the recommended AICR guidelines. Along 

with decreasing sedentary behavior during treatment, addressing barriers frequently 

experienced and how to improve the role of the HCP, should also be considered as part of 

an effective strategy to encourage the BCS to become more physically active during 

treatment.
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CHAPTER 6 

SUMMARY 

The present study explored intention to exercise, extending the research on exercise 

determinants during BCS treatment by testing the influence of HCP,  demographics, 

Stages of Change, anxiety and depression, barriers to exercise, past and current exercise, 

and TPB. In summary, BCS with low intention to exercise were older, less educated, did 

not exercise before diagnosis, were in the pre-contemplation or contemplation stage, and 

reported low PBC. Ultimately, it would benefit the BCS to perform PA. Future research 

to include reimagining of the HCP role, increasing self-efficacy towards exercise, 

building health literacy, and enabling a stage of change towards action would likely 

increase PA among BCS. 

Recommendations to reimagine the HCP role in exercise would be to provide HCP with 

scripted verbiage to standardize the recommendations, followed up with referral to 

outpatient rehabilitation resources. Encouraging each facility to determine who the lead 

practitioner should be in their programs to promote exercise. In order for HCP to provide 

an effective impact on exercise, they should be conscious of factors that will facilitate 

intention to exercise by building up PBC and enabling the BCS to move towards the 

action and maintenance stages. Building PBC would include providing vicarious 
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experiences of successful BCS who are actively exercising and offering encouragement 

that exercise is safe and effective, in order to build self-confidence.  Advancing through 

the stages of change would include consciousness-raising (discussion concerning the 

benefits of exercise), self-revaluation (BCS realizes that PA is beneficial possibly by way 

of modeling of a BCS), and self-liberation (Offering positive reinforcement that PA is 

safe and effective).
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APPENDIX 
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ID# _______________ 
 

Please circle one answer for each question:  
 

What is your Age?  __________ 
 

What is your stage of cancer? Stage 1 Stage 2 Stage 3 I don't 
know. 
 
What type of treatment have you had in regard to Breast Cancer (circle all 
that apply)?   Surgery    Radiation       Chemotherapy    
 
What is your Race?  
White        Hispanic          Black           Asian            American Indian       

            Pacific Islander     Other    Prefer not to answer. 
 

What is the highest level of education you have received?  Less than High 
School High School   Associates degree      Bachelor degree     Master's Degree       
Doctoral degree  

 
How long has it been since you were diagnosed with breast cancer?         
______________ week(s) ____________ month(s) 
 
What is your marital status?  
Single   Married  Divorced  Widowed 
 
Are you aware of any of Lynn Cancer Institute’s exercise programs (circle 
those that you are familiar with)? 
 
Exercise and Cancer         NEW YOU Program           FAU’s Research Exercise 
program Yoga    After Breast Cancer (ABC) Exercise  
 
 
In regard to your weight, since you were diagnosed with breast cancer:  
 (Circle one) 
I have noticed weight gain. Approximately how much? _________ pounds 
I have noticed weight loss. Approximately how much? _________ pounds 

 I have had no change in weight 
 
=================================================================== 
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Before you were diagnosed with breast cancer, were you aware of general 
recommendations for exercise? (Circle one) 

 
Yes   No      
 

Has a health care practitioner encouraged/recommended you to exercise 
after your breast cancer diagnosis? (Circle all that apply)   
 
Physician                       Nurse            Dietitian                  Medical Assistant  

 
  
 

Do you know that the American Institute of Cancer Research (AICR) 
recommends that Breast Cancer Survivors should exercise for 150 minutes 
per week of moderate intensity aerobic exercise AND include muscle 
training and flexibility exercises? (Circle one) 
 

Yes      No      
          
=================================================================== 
   
Exercise includes activities such as brisk walking, jogging, swimming, 
aerobic dancing, biking, rowing, etc. Activities that are primarily sedentary, 
such as bowling, or playing golf with a cart, would not be considered 
exercise. The AICR recommends that Breast Cancer Survivors should 
exercise for 150 minutes per week.  
 
 
Do you exercise for 150 minutes per week (i.e. 30 minutes 5 times per week, 
15 minutes twice a day for 5 days per week, etc.)?  
 
Please choose one of the following:  
 
__Yes, I have been for more than 6 months. 
__Yes, I have been for less than 6 months.  
__No, but I am planning to start in the next 30 days. 
__No, but I am planning to start in the next 6 months.  
__No, and I don’t plan to start in the next 6 months.  
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Consider your feelings AFTER you received the breast cancer diagnosis…  
(Circle the reply that is closest to how you have been feeling in the past week) 

 
I feel tense or ‘wound up’: 

Most of the time   A lot of the time From time to time, occasionally   Not at all 

I feel as if I am slowed down: 
Nearly all the time   Very often Sometimes   Not at all 

I still enjoy the things I used to enjoy: 
Definitely as much Not quite so much Only a little Hardly at all 

I get a sort of frightened feeling like ‘butterflies’ in the stomach: 
Not at all Occasionally Quite often Very often 

I get a sort of frightened feeling as if something awful is about to happen: 
Very definitely and quite 
badly  

Yes, but not too badly A little, but it doesn’t worry me   Not at all 

I have lost interest in my appearance: 
Definitely  I don’t take as much care as I 

should 
I may not take quite as much 
care 

I take just as much 
care as ever 

I can laugh and see the funny side of things: 
As much as I always could Not quite so much now Definitely not so much now   Not at all 

I feel restless as I have to be on the move: 
Very much indeed   Quite a lot Not very much   Not at all 

Worrying thoughts go through my mind: 
A great deal of the time A lot of the time  From time to time, but not too 

often   
Only occasionally 

I look forward with enjoyment to things: 
As much as I ever did Rather less than I used to Definitely less than I used to Hardly at all 

I feel cheerful: 
Not at all Not often Sometimes Most of the time 

I get sudden feelings of panic: 
Very often indeed  Quite often Not very often   Not at all 

I can sit at ease and feel relaxed: 
Definitely  Usually Not often   Not at all 

I can enjoy a good book or radio or TV program: 
Often  Sometimes Not often Very Seldom 
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Exercise is an activity that increases your heart rate and is different from 
everyday activity. Physical activity encompasses both the definition of 
exercise and not exercising. Physical activity would include walking to the 
grocery store, cleaning the house, etc.  
 
Considering a 7-Day period, BEFORE YOU WERE DIAGNOSED WITH BREAST CANCER, 
how many times on the average did you (before you were diagnosed) do the following 
kinds of exercise for MORE THAN 15 MINUTES during your free time (write a number 1-7+ 
on the appropriate line) 
            Times per Week  
                   (more than 15 minutes) 

a. STRENUOUS EXERCISE (HEART BEATS RAPIDLY)  
Ie. running, jogging, hockey, football, soccer, squash,  ------------- 
Basketball, judo, vigorous swimming or long distance  
Bicycle.  

     
    b.   MODERATE EXERCISE (NOT EXHAUSTING) 
           Ie. fast walking, baseball, tennis, easy bicycling, volleyball ________ 
 Easy swimming 
      
      c.   LIGHT EXERCISE (MINIMAL EFFORT)  
 Ie. yoga, bowling, golf, easy walking    ________ 
 
 
Considering a 7-Day period, SINCE YOU WERE DIAGNOSED WITH BREAST CANCER, AND 
THE PAST 7 DAYS, how many times on the average did you (since you were diagnosed, 
over the past 7 days) do the following kinds of exercise for MORE THAN 15 MINUTES 
during your free time (write a number 1-7+ on the appropriate line) 
                 Times per Week  
                (more than 15 minutes) 

a. STRENUOUS EXERCISE (HEART BEATS RAPIDLY)  
Ie. running, jogging, hockey, football, soccer, squash,  
 ________ 
Basketball, judo, vigorous swimming or long distance  
Bicycle.  

      
     b.   MODERATE EXERCISE (NOT EXHAUSTING) 
           Ie. fast walking, baseball, tennis, easy bicycling, volleyball  ________ 
 Easy swimming 
      
     c.   LIGHT EXERCISE (MINIMAL EFFORT)  
 Ie. yoga, bowling, golf, easy walking     ________ 
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Over the next 3 months, my goal is to perform exercise for 150 minutes per week. 
 
1  2  3  4  5       6               7 
Strongly                              Strongly  
disagree                                                                                                                 agree 
 
 
Over the next 3 months, I intend to perform vigorous exercise________ (a number 
between 0-14) times per week for at least 15 minutes each time.  
 
Over the next 3 months, I intend to perform moderate exercise________(a number 
between 0-14) times per week for at least 15 minutes each time.  
 
======================================================================== 
 
I intend to exercise for at least 30 minutes per day at least every other day over 
the next 3 months. 
 
1  2  3  4  5  6 7 
Strongly                                       Strongly  
Disagree                                                                                                                agree 

  
Whether or not I exercise for 150 minutes per week regularly in the next 3 months 
is entirely up to me.  
 
1  2  3  4  5  6            7 
Strongly               Strongly 
disagree                  agree 
 
How much personal control do you feel you have over exercising for 150 minutes 
per week in the next 3 months? 
 
1  2  3  4  5  6 7  
Very little                 Complete   
control                     control 
 
How much do you feel that exercising for 150 minutes per week in the next 3 
months is beyond your control?  
 
1  2  3  4  5  6 7  
Not at all                          Very much 
 
 
 
 
 
 
I believe I have the ability to exercise for 150 minutes per week in the next 3 
months.  
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1  2  3  4  5  6   7  
Definitely          Do not                                                                                                                               
do  
For me exercising for 150 minutes per week for the next 3 months will be… 
 
1  2  3  4  5  6 7  
Extremely               Extremely  
easy                                        difficult 
 
How confident are you that you will be able to exercise for 150 minutes per week 
in the next 3 months?  
 
1  2  3  4  5  6 7  
Unconfident                  Very   

    confident 
 
 
If it were entirely up to me, I am confident that I would be able to exercise for 150 
minutes per week in the next 3 months... 
 
1  2  3  4  5  6  7  
Strongly                           Strongly  
disagree                                                                                                                 agree 
 
How confident are you over the next 3 months that you could overcome obstacles 
that prevent you from exercising for 150 minutes per week? 
 
1  2  3  4  5  6 7  
Completely              Completely 
unconfident                 confident 
 
How confident are you, over the next 3 months, that you could exercise for 150 
minutes per week if you wanted to do so? 
 
1  2  3  4  5  6 7  
Completely               Completely 
unconfident               confident  
 
Most people around me want me to exercise for 150 minutes per week in the next 
3 months. 
 
1  2  3  4  5  6 7  
Strongly                 Strongly 
disagree                   agree 
 
 
Most people around me would approve if I exercised for 150 minutes per week in 
the next 3 months. 
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1  2  3  4  5  6 7  
Strongly               Strongly 
disagree                  agree 
 
Most of my friends exercise for 150 minutes per week.  
 
1  2  3  4  5  6 7  
Strongly                Strongly 
disagree                   agree 
 
Most of my family members exercise for 150 minutes per week. 
 
1  2  3  4  5  6 7  
Strongly                  Strongly 
disagree                   agree 
 
Most of my co-worker’s exercise for 150 minutes per week. 
 
1  2  3  4  5  6 7  
Strongly                Strongly 
disagree                 agree 
============================================================= 
 
For me, exercising for 150 minutes per week over the next 3 months would 
be…  
 
1  2  3  4  5  6 7 
Useless                              Useful 
 
1  2  3  4  5  6 7 
Harmful                         Beneficial 
 
1  2  3  4  5  6 7 
Wise                  Foolish 
 
1  2  3  4  5  6 7 
Interesting                 Boring 
 
1  2  3  4  5  6 7 
Unenjoyable                Enjoyable 
 
1  2  3  4  5  6 7 
Relaxing                  Stressful      
 
1  2  3  4  5  6 7 
Unimportant                  Important 
  
1  2  3  4  5  6 7 
Boring                      Fun     
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To what extent do these barriers limit your involvement in 
physical activity: (circle one number per line).  

 
1.When I lack the discipline to exercise 

0 1 2 3 4 

 Not at all                          An extreme 
amount 
 
2.When I am nauseated                    

0 1 2 3 4 

Not at all             An extreme 
amount 
 
3.When exercise is not a priority         

0 1 2 3 4 

Not at all             An extreme 
amount 
 
4.When the weather is bad   

0 1 2 3 4 

Not at all             An extreme 
amount 
 
5.When I am tired          

0 1 2 3 4 

Not at all             An extreme 
amount 
 
6.When I am not interested in exercise     

0 1 2 3 4 

Not at all             An extreme 
amount 
 
7.When I lack time               

0 1 2 3 4 

Not at all             An extreme 
amount 
 
8.When I do not enjoy exercising         

0 1 2 3 4 

Not at all             An extreme 
amount 
 
9.When I do not have someone to encourage me to exercise   

0 1 2 3 4 

Not at all             An extreme 
amount 
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ID#_________________ 
 

 
Would you agree to have the researchers follow up 
with you in 3 months for a short questionnaire? (Circle 
one) 
 
                      Yes                                      No 
 
If Yes please state preferred contact: (Please do not 
include your name, only include the contact 
information) 
 
Email:_____________________________ 
Telephone:_________________________ 
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