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ABSTRACT 

The increasing number of cancer survivors, attributable to advances in early detection and 

treatment, has lead to a growing emphasis on patient supportive care strategies.  With a complex 

myriad of disease and treatment related side effects it is crucial for researchers to determine the 

efficacy of given interventions or supportive services, and the bearing they have on patient 

outcomes.  Recent years have seen an increase in the incidence of haematological malignancies 

(HEM), a cancer subtype incorporating non-Hodgkin lymphoma (NHL), Hodgkin lymphoma 

(HL), and myeloma.  Along with the increased diagnosis of HEM, there have been concurrent 

improvements in HEM survival rates creating a survivorship population with unique acute and 

long-term health considerations.  

Support services that are integrative and complementary to mainstream medical care have 

emerged as an integral aspect of patient management during and post cancer treatment.  The 

unique environments created in supportive care centres and the impact of patient engagement 

with services are largely undocumented and understudied.  The first paper presented in this 

thesis aimed to determine the medical and demographic characteristics of patients accessing 

support services at integrative oncology centres across Western Australia, in addition to the 

comparison of patient rated outcomes (PRO) to population normative values.  Results from the 

95 respondents demonstrated a large proportion of the sample (80%) had at least one other 

comorbid condition, PRO were significantly worse than comparative populations and half of the 

sample were not meeting recommended physical activity guidelines.  A greater understanding 

of the health profiles of patients presenting to supportive care centres provides health 

professionals with key information to foster optimal patient outcomes and enhance the 

integration of supportive care strategies within mainstream medical care. 

Building on the findings from the study detailed above, the second paper presented in this thesis 

explored the personal and unique experiences of patients utilising a supportive care centre 

within an integrative oncology facility in Western Australia.  Sixty-six patients completed a 

questionnaire consisting of open-ended questions designed to explore perceptions of 

complementary therapies and support services, with responses analysed using thematic analysis.  

Results revealed a uniformly positive experience, and highlighted that the centres offered 

patients the opportunity to feel relaxed, supported and empowered to take an active role in their 

health, without placing them at odds with conventional medicine.  As the first study to explore 

patient experiences through their own words in this novel context, this study can aid clinicians 

and supportive care staff to further enhance the integration of support services within a hospital 

setting, and improve clinical outcomes for patients. 

Exercise has emerged as a key supportive care intervention, with its safety and efficacy 

demonstrated in a number of specific cancer populations.  However, due to the disparity in 
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cancer types and treatments, it is unwise to generalise results across diagnostic groups, and the 

limited research regarding HEM represents a significant gap in the literature that limits the 

ability of health professionals to provide evidence-based exercise recommendations.  Prior to 

conducting an exercise intervention it is crucial to ensure reliable and appropriate outcome 

assessment through subjective and objective testing.  Therefore, the aim of the third paper in 

this thesis was to determine the test-retest reliability of the submaximal Aerobic Power Index 

(API) in a HEM population.  This was the first study to evaluate the API test in a cancer 

population, and results demonstrated moderate to high reliability for power output, oxygen 

uptake and ratings of perceived exertion.  Additionally, all participants were able to achieve the 

given workload for their target heart rate, with no reports of limitations or exacerbations of 

symptoms.  Results from this study demonstrate the API is a highly reliable protocol for use 

with a HEM population, and can be considered a clinically feasible, safe and tolerable exercise 

test for patients shortly after cessation of cancer treatment.  

Based on previous research, and supported by the first studies presented in this thesis, patients 

diagnosed and treated for HEM experience numerous physiological and psychosocial side 

effects. To the best knowledge of the author, the ‘Thriving’ post treatment exercise 

rehabilitation trial is the first randomised controlled trial that utilised a combined aerobic and 

resistance exercise intervention in HEM patients post treatment.  Outcomes assessed throughout 

the 24-week intervention included PRO such as cancer related fatigue (CRF), quality of life 

(QoL), exercise behaviour and exercise habit, and physiological variables, including aerobic 

fitness, muscle strength and body composition.  Participants were randomly assigned to 

immediate exercise or a 12-week delayed exercise program, with the exercise incorporating 

both aerobic and resistance training three times per week.  Results demonstrated large statistical 

and clinical improvements in participant outcomes, irrespective of whether the exercise was 

commenced immediately post treatment or delayed by 12 weeks.  Significant improvements in 

physiological variables including aerobic fitness, MS and body composition, were accompanied 

by improvements in PRO including CRF, QoL and perceived wellbeing.  Additionally, 

significant associations were demonstrated between a number of physiological and PRO 

outcomes including, CRF, vitality, muscle strength and leisure activity score. 

The findings from this thesis have established the efficacy of a combined exercise program as a 

rehabilitative modality following treatment in a HEM cohort.  The comprehensive results will 

assist in guiding clinical practice and provide evidence for the advocacy of exercise to improve 

psychosocial and physiological clinical outcomes in a HEM population.  Furthermore, this 

research has provided a greater understanding of patient characteristics and experiences within 

supportive care environments.  A greater understanding of patients’ experiences will foster 

optimal clinical outcomes through enhancing multidisciplinary patient management and 

integration of supportive services within mainstream medical care in Western Australia.  
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CHAPTER 1.  INTRODUCTION 

OVERVIEW 

The main aim of cancer treatment is to prolong life through disease management or remission, 

with treatment dosage carefully managed to balance longer life with an acceptable quality of life 

(QoL).  Despite advances in cancer treatments, which have seen longer survival times, patients 

still suffer the debilitating effects of cancer treatment, which include physical deconditioning 

and psychosocial distress that can be experienced in the days, months and years following 

treatment.  Of note, recent years have seen an increase in the incidence of haematological 

malignancies (HEM), a cancer subtype incorporating non-Hodgkin lymphoma (NHL), Hodgkin 

lymphoma (HL), and myeloma.  Patients with HEM are subjected to high levels of cancer 

treatment, often incorporating high dose chemotherapy and/or radiation therapy, which creates a 

population with unique characteristics and specific health needs.  Along with the increased 

diagnosis of HEM, there have been concurrent improvements in HEM survival rates creating a 

survivorship population with unique acute and long-term health considerations1. 

The debilitating effects of cancer treatments include physical deconditioning, such as reductions 

in cardiovascular fitness, muscle strength and functional capacity; changes in body composition; 

cancer related fatigue (CRF); psychosocial distress and reductions in QoL2, 3.  With the annual 

economic costs of all cancer in America reported to be US$225.8 billion, and with this further 

confounded by the on-going costs of inactivity (US$24 billion), supportive care strategies that 

assist recovery and promote long-term health are of key clinical and economic importance4.   

Supportive care research has seen the emergence of exercise as an effective rehabilitative 

modality for cancer patients during and following cancer treatment2, 3, 5.  Many of the 

physiological effects of exercise in a healthy population are also evidenced in a cancer 

population, and importantly offer key countermeasures to the deconditioning seen as a result of 

both disease and treatment6.  Due to the catabolic nature of cancer treatments, in addition to the 

negative physical effects of sedentary behaviour, a cycle of physical deconditioning occurs that 

can result in reductions in cardiovascular fitness, muscle wasting, and decreases in muscle 

strength, which can then result in a subsequent increase in CRF with a concomitant decrease in 

QoL2, 6.  Specifically, in HEM, Knobel and colleagues found significant levels of CRF in 

lymphoma patients treated with chemotherapy 4-10 years post treatment7.  Additionally, 

persistently reduced QoL has been seen in the 5-year period following treatment for non-

Hodgkin lymphoma, with worsening scores for QoL reported in the absence of supportive 

healthcare8.  Consequently, more well controlled and randomised exercise interventions in HEM 

are needed in order to address the issues described above. 
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Despite the increase in studies investigating the efficacy of exercise in cancer populations, the 

majority of the literature has focused on breast or prostate cancer, and the use of aerobic training 

interventions.  Notably, the limited number of exercise interventions conducted in HEM cohorts 

have shown exercise interventions to be well tolerated, with moderate to strong evidence for 

improvements in CRF, cardiovascular fitness, QoL, body composition, muscle strength and 

physical functioning9-11.  However, due to the limited number of well-designed studies in HEM 

populations, especially with respect to the lack of randomisation and controlled comparisons, 

difficulties remain in the provision of clinical guidelines and recommendations for this specific 

patient population.  Consequently, researchers have identified the need for randomised 

controlled trials in HEM populations with clearly delineated outcome measures and exercise 

prescription variables in order to provide clarity and specificity in exercise recommendations for 

patients and medical professionals. 

In addition to exercise, complementary integrative therapies (CIT) are emerging as a key 

supportive care strategies for cancer patients, with 35-60% using some type of non-conventional 

treatment or therapy12.  Common motivators for patients include preventing recurrence, 

relieving symptoms or side effects, assisting in disease management, improving QoL and 

increasing a sense of control12-14.  In Australia, an estimated $2.3 billion was spent on CIT in 

2000, representing a 120% increase in costs for medicines/supplements and a 62% increase in 

costs for therapists since 199315.  With the increasing use of CIT and the emergence of 

integrative supportive care centres within major treating hospitals, an understanding of the 

patterns of use and clinical outcomes of patients accessing therapies is crucial.  Furthermore, a 

comprehensive understanding of the experiences of cancer patients in respect to supportive care 

services and their effects on their clinical outcomes is required in order to support CIT within 

the mainstream medical community and to ensure a truly ‘integrative’ service. 

This thesis consists of a series of related papers dealing with the supportive care of cancer 

patients following treatment.  Specific focus is given to the use of a combined aerobic and 

resistance exercise program as a rehabilitative modality following chemotherapy in a HEM 

population and the experiences of cancer patients accessing integrative supportive care centres 

offering CIT. 
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RESEARCH AIMS 

The central aim of this thesis was to assess the efficacy of a 12-week combined aerobic and 

resistance exercise program, consisting of aerobic and resistance training, on the physiological 

and psychosocial outcomes of haematological cancer patients following treatment.  Outcomes 

were compared to usual care patients not participating in structured exercise and included CRF, 

QoL, exercise behaviour and habit, aerobic fitness, muscle strength and body composition.  

Furthermore, usual care patients participated in a 12-week delayed exercise intervention to 

investigate the impact of timing, if any, on changes in physiological and psychosocial outcomes. 

Additionally, we aimed to provide a ‘snapshot’ of the characteristics of cancer patients 

presenting to integrative supportive care centres in Western Australia, including their physical 

activity and supportive care choices, along with patient rated outcomes including QoL, CRF, 

medical and demographic information.  This investigation was performed in conjunction with a 

qualitative study that aimed to explore patients’ experiences of CIT, and describes ‘in their own 

words’, the role that supportive services played in a patients’ cancer journey.   

OUTLINE OF THESIS 

The introduction and background chapters (chapters one and two) establish the context of the 

study, beginning with the epidemiology and incidence of cancer, with specific focus on HEM.  

Additionally, they detail the implications of cancer disease and treatment on acute and long-

term health variables.  This thesis is presented as a series of individual papers addressing four 

interrelated studies.   

The intervention study relates to the design and efficacy of a 12-week exercise program for 

HEM patients following treatment, and is presented as two papers (chapters six and seven).  

Prior to the intervention, a reliability study of an aerobic fitness protocol was performed in a 

HEM population, with this presented as a published paper (chapter five).   Additionally, 

observational and qualitative studies of CIT are presented in two papers currently under review, 

which examine the characteristics and experiences of patients accessing supportive care services 

at integrative oncology centres in Western Australia (chapters three and four).    Therefore, this 

thesis contains five separate but related papers, with a final section (chapter eight) providing an 

overview of all results and findings from the series of studies previously described.  For ease of 

reading, references are provided at the conclusion of each chapter.  
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PAPER ONE (CHAPTER THREE) - CHARACTERISTICS AND QUALITY OF LIFE OF PATIENTS 

PRESENTING TO WESTERN AUSTRALIAN CANCER SUPPORT CENTRES: PATIENT RATED 

OUTCOMES AND THE USE OF COMPLEMENTARY THERAPIES 

The aims of this paper were to: 

• Determine medical and demographic characteristics of cancer patients accessing 

support services across Western Australia. 

• Compare cancer patient rated outcomes (PRO), including QoL, exercise behaviour and 

musculoskeletal symptoms of distress to population norms. 

• Examine PRO and highlight differences between genders, and across ages. 

As this paper is exploratory in nature, no specific hypotheses are presented. 

 

PAPER TWO (CHAPTER FOUR) – POSITIVE PATIENT EXPERIENCES IN AUSTRALIAN 

INTEGRATIVE ONCOLOGY CENTRES 

Considering the high rates of CIT use among cancer patients, the aim of this paper was to 

explore the personal and unique experiences of patients utilising supportive care services within 

integrative oncology centres in Western Australia.  In turn, this information should provide 

researchers with a greater understanding of patients’ experiences of supportive care 

interventions, specifically CIT, which can be disseminated to clinicians and supportive care 

staff. 

As this paper is exploratory in nature, no specific hypotheses are presented. 

 

PAPER THREE (CHAPTER FIVE) – TEST-RETEST RELIABILITY OF THE AEROBIC POWER 

INDEX SUBMAXIMAL EXERCISE TEST IN CANCER PATIENTS 

The Aerobic Power Index (API) fitness test has been found to be reliable in a number of cohorts 

that include sedentary, obese and chronic fatigue populations.  However, the reliability of the 

API in cancer patients had not been previously established.  Therefore, the main purpose of this 

study was to determine the test-retest reliability of the submaximal API test in a haematological 

cancer population.  Additionally, we aimed to determine the reliability of oxygen uptake and 

ratings of perceived exertion (RPE) during the API.    

It was hypothesised that: 

• The submaximal API would demonstrate good reliability for power output, RPE and 

oxygen consumption. 
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• The submaximal API would be achievable and tolerable for haematological cancer 

patients immediately following completion of cancer treatment. 

 

PAPERS FOUR AND FIVE (CHAPTERS SIX AND SEVEN) – RANDOMISED CONTROLLED TRIAL 

OF THE EFFICACY OF A COMBINED AEROBIC AND RESISTANCE EXERCISE PROGRAM 

PERFORMED POST TREATMENT ON PHYSIOLOGICAL AND PSYCHOSOCIAL OUTCOMES IN 

HAEMATOLOGICAL CANCER PATIENTS  

This study evaluated the efficacy of a combined aerobic and resistance exercise program on 

psychosocial and physiological outcomes of haematological cancer patients post treatment.  

Changes in patient rated outcomes and physiological endpoints were assessed after immediate 

or delayed participation in a structured 12-week aerobic and resistance exercise program.  To 

the best knowledge of the author, the ‘Thriving’ post treatment exercise rehabilitation trial is the 

first randomised controlled trial that utilised a combined aerobic and resistance exercise 

intervention in lymphoma and myeloma patients post treatment. 

It was hypothesised that: 

1. Exercise training performed for a 12-week period immediately post treatment would 

result in significant improvements in PRO and physiological variables, including: 

• Cancer related fatigue. 

• Quality of life – notably physical dimensions. 

• Aerobic fitness and perception of effort. 

• Muscle strength, and 

• Body composition (lean mass and bone mineral density). 

2. Patients who participated in the exercise program following a 12-week delay would 

show similar improvements in outcomes once exercise was commenced. 

3. Changes in exercise behaviour and exercise habit would correlate with PRO and 

physiological variables. 

4. Patient rated QoL and fatigue would correlate with physiological variables. 
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SIGNIFICANCE OF THE STUDY 

Following cancer treatment for a HEM, patients exhibit significant physical deconditioning and 

psychological distress, which often persists for many months or years post treatment.  In 

alternate cancer populations, exercise has been shown as a safe and effective rehabilitative 

modality that addresses many of the cancer treatment related side effects, with well-documented 

improvements in QoL, CRF, physical function and wellbeing.  However, previous studies have 

focused on breast or prostate cancer, and have predominantly used aerobic training interventions 

of short durations, making it unwise to generalise results across populations.  Of the limited 

studies conducted in HEM populations, very few have been well controlled in order to 

distinguish the effects of exercise compared with the natural recovery process on varied 

outcome measures.   

This was the first randomised controlled trial to investigate a combined aerobic and resistance 

exercise intervention on the key physiological and psychosocial outcomes of HEM patients post 

treatment.  The responses of this unique cohort to a 12-week exercise intervention were 

unknown, despite the positive indications for exercise from other cancer groups and following 

shorter or single modality exercise programs.  Specifically, this was the first study to combine 

aerobic and resistance training in order to achieve optimal patient outcomes for HEM patients. 

Results from the exercise intervention will assist in guiding clinical practice and allow for 

patient recommendations regarding the use of exercise as a rehabilitative modality following 

treatment for a HEM.  It is anticipated the results will be utilised by medical and supportive care 

staff involved in the treatment and care of cancer patients, and will provide unequivacol 

evidence for the advocacy of exercise to improve psychosocial and physiological clinical 

outcomes in a HEM population. 

In addition to exercise, CIT are emerging as key strategies in supportive care, with limited 

research performed to-date regarding the use of these services and the views of cancer patients 

regarding the role of these therapies during the cancer continuum.  The exploration of patient 

characteristics and experiences conducted in this thesis was a novel and important step, whereby 

results can assist supportive care clinicians and medical teams in understanding CIT from a 

patient’s perspective.  A greater understanding of patients’ experiences will foster optimal 

clinical outcomes through enhancing multidisciplinary patient management and integration of 

supportive services within mainstream medical care in Western Australia.  
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CHAPTER 2.  BACKGROUND 

EPIDEMIOLOGY OF HAEMATOLOGICAL MALIGNANCIES 

Cancer is defined as “an abnormal growth of cells that tend to proliferate in an uncontrolled way 

and, in some cases, to metastasise (spread)”1.  ‘Malignancy’ indicates that; a) the tumour is 

capable of progressive growth, and/or b) that it is capable of distant spread via the lymphatic 

system or the bloodstream2.  The classification of a cancer is based on the type of cell from 

which it is derived, as well as the organ of origin, with over 100 different and distinctive forms 

of the disease.  Cancers that begin in the blood-forming tissues, such as bone marrow or 

immune system cells are collectively termed haematological malignancies (HEM) and include 

lymphomas, leukaemias and myelomas3.  The focus of this research is on a subset of HEM that 

incorporate non-Hodgkin lymphoma (NHL), Hodgkin lymphoma (HL) and myeloma.  

INCIDENCE  

Cancer is one of the largest contributors to mortality and morbidity in Australia and is estimated 

to be the leading cause of burden due to disease and injury, accounting for 19% of the total 

burden4.  In 2007, there were 108,368 new cases of cancer diagnosed in Australia, with 68% of 

these cases diagnosed in people aged 60 y and over4.  The lifetime risk of diagnosis below the 

age of 85 stands at 1:2, with cancer affecting 11% of males and 4% of females over 65 y5.  

Advances in early diagnosis and treatment have seen increases in 5-year survival rates to 61%, 

with cancer patients accounting for approximately 3.2% of the Australian population4. 

Figure 1 (A) Non-Hodgkin lymphoma incidence and mortality rates, 1982-2007. (B) Non-

Hodgkin lymphoma incidence and mortality rates by age at diagnosis, 2007  

 

[Source: Cancer in Australia, 2010: An overview, Australian Institute of Health and Welfare, 2010] 

 

A. B. 
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Lymphoid cancers or HEM collectively, are the fifth most commonly diagnosed cancers in 

Australia, and the fourth most common cause of cancer related death4.  Non-Hodgkin 

lymphoma is the most commonly diagnosed lymphoma and recent decades have seen a 

dramatic increase in incidence worldwide, with a 36% increase in Australia alone, second only 

to melanoma6.  The highest reported incidences of NHL are in the United States of America 

(USA), Europe and Australia 7.  In 2012, there were an estimated 79,000 new cases of 

lymphoma diagnosed in the USA, with a 5-year relative survival rate ranging from 67% for 

NHL and 85% for HL8, 9.  In Australia in 2009, NHL accounted for 3.8% of all cancers, with 

4381 diagnosed cases10.  In Western Australia there are approximately 400 adult cases of NHL 

diagnosed per annum11.  The risk of diagnosis for NHL and myeloma increases with age, with 

approximately 50% of patients diagnosed over the age of 65.  However, both NHL and 

myeloma are evident across all age groups9. 

Hodgkin lymphoma is a relatively uncommon malignant lymphoma with an average of 428 

cases diagnosed annually in Australia between 1999-20036.  In Australia, 496 and 542 cases of 

HL were diagnosed in 2007 and 2009, respectively10.  Worldwide in 2000, HL was estimated to 

cause 25,000 deaths, with 62,000 new cases reported, with diagnosis peaks between 15 and 40 

y, as well as above 60 y of age9, 12.  Myeloma is the second most frequently occurring HEM in 

the USA after NHL7, with an estimated 22,000 new cases diagnosed in the USA in 2012, and at 

any given time there is a prevalence greater than 40,000 cases 7, 9.  In 2012, the 5-year survival 

rate for myeloma was 40%13.  In Australia, the incidence of myeloma increased by 44% (36% 

males; 54% females) between 1983 and 2003, with an average of 1,127 cases diagnosed 

annually between 1999 and 20036. 

CAUSES 

The exact causal mechanisms for cancers in general remains relatively unknown, but it is widely 

accepted that cancer results from acquired genetic changes that lead to a failure of normal cell 

growth regulation mechanisms14.  These cellular changes can arise due to endogenous or 

random changes, environmental or exogenous factors (i.e. tobacco), inherited genetic 

abnormalities, and certain viral infections14. 

Several genetic diseases, environmental agents, and infectious agents have been associated with 

the development of lymphoma, although the causes of the majority of cases remains unknown7.  

Recent studies have suggested that the risk of NHL is increased approximately twofold in 

association with a higher intake of meats and dietary fat, along with an increased risk associated 

with recreational drug use7, 15.  Hereditary and genetic factors may predispose individuals to 

myeloma development however, exposure to ionizing radiation is the strongest single factor 

linked to an increased risk of myeloma7.  The increasing frequency of NHL and myeloma 

diagnosis, notably in patients under 55 y, implies a trend towards environmental causative 
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factors in the past 60 y16.  It is important to note that common lifestyle factors linked to the 

development of other cancers such as physical inactivity, obesity, alcohol and poor diet, have 

not, as yet, been linked to an increased risk of HEM. 

CANCER TREATMENT 

Primary induction chemotherapy has been the key approach to treating cancer patients with 

advanced, metastatic disease, with the goal in most cases to prolong survival, improve overall 

quality of life (QoL) and palliate tumour-related symptoms7.  In the case of NHL and HL, high 

dose chemotherapy can be curative, as evidenced by improvements in survival rates.  

Conversely, myeloma is treatable, but rarely curable, with a median survival rate post 

chemotherapy of 24 to 30 months, and a 10-year survival rate of approximately 30%17, 18.  

Median survival for myeloma with conventional treatment is three to four years, but a recent 

comparison of patient survival following conventional chemotherapy or high dose therapy with 

autologous transplantation found an estimated 5-year survival rate of 52% compared with 12%, 

respectively19. 

The critical obstacles to the efficacy of chemotherapy relate to the toxicities to normal bodily 

tissues and the development of cellular drug resistance7.  Current chemotherapy regimens utilise 

combinations of drugs in order to; a) achieve maximum cell death within the range of patient 

tolerance, b) prevent or slow drug resistance, and c) provide a broader range of action between 

drug and tumour cells in different genetic profiles14.  Additional strategies to combat the toxicity 

of chemotherapy include cycling treatment schedules, thereby allowing some recovery of 

normal tissues, and reducing the dosage.  However, dose reduction or increasing the break 

between treatment cycles highlights a major reason for treatment failure, with a 20% dose 

reduction shown to result in a 50% loss in cure in some cancers7.  The administration of 

chemotherapy is a fine balance between increased quantity of life, achieved through cytotoxic 

treatments, and QoL during and post treatment.  In addition to their curative effects, 

chemotherapy drugs result in significant acute and long-term side effects, which are a key 

consideration for the medical and supportive care teams involved in patient care (Table 1). 

Table 1. Common chemotherapy drugs used in non-Hodgkin lymphoma, Hodgkin lymphoma 

and myeloma, and the associated side effects. 

Drug Potential side effects 
Cyclophosphamide - Thinned or brittle hair  

- Darkened & thickened skin  
- Blistering skin or acne 
- Loss of appetite &/or weight 

Doxorubicin - Nausea & vomiting 
- Loss of appetite; diarrhoea 
- Thinned or brittle hair 
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- Swelling, pain, redness or peeling of skin on the palms and soles of 
feet  

- Cardiomyopathies 
Corticosteroids  
- Prednisolone 
- Dexamethasone 

- Nausea, vomiting and stomach upset 
- Glucose intolerance  
- Sleep difficulty, insomnia and restlessness 
- Mood changes, including depression and anxiety 
- Changes in the way fat is spread around body 
- Extreme tiredness 
- Muscle weakness, notably proximal myopathy 
- Sudden weight gain 
- Shortness of breath 
- Irregular heart beat 
- Muscle twitching or tightness  
- Increased risk of osteoporosis  
- Dizziness 
- Easy bruising  

Vincristine - Nausea and vomiting 
- Headache and other aches 
- Peripheral neuropathy 
- Fatigue 

Rituximab - Weight gain 
- Nausea and vomiting 
- Muscle, back and joint pain 
- Weakness 

Methotrexate - Headache 
- Hair loss 
- Weakness or numbness in extremities 
- Fatigue 
- Chest pain 
- Fainting 
- Lung, kidney or liver damage 

Potential role for physical activity. 

Safety or medical consideration related to exercise. 

[Source: Medline Plus, U.S. National Library of Medicine, and National Institute of Health, 2012] 

TREATMENT RELATED SIDE EFFECTS 

CANCER RELATED FATIGUE 

The National Comprehensive Cancer Network defines cancer related fatigue (CRF) as the 

“distressing, persistent, subjective sense of physical, emotional and/or cognitive tiredness or 

exhaustion related to cancer or cancer treatment that is not proportional to recent activity and 

interferes with usual functioning”20.  Despite the incidence of fatigue reported in clinical trials 

to be between 70-80%, Prue and colleagues found no relationship between disease variables 
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(i.e. staging, diagnosis, time since diagnosis) or treatment variables (i.e. treatment regime, dose 

or cycles) and fatigue21.  Fatigue is the side effect reported by patients as having the greatest 

impact and longest duration post treatment, and 45% of patients believed that nothing could be 

done to address it22.  The difficulty in treating CRF is related in part to the multiple causative 

factors along with the misconception that rest or reductions in activity alone alleviates fatigue23.  

Curt and colleagues found that 48% of patients were not told how to manage their fatigue, while 

those who were given fatigue management techniques reported bed rest and relaxation as the 

most often prescribed strategy22.  Specifically in HEM patients, Knobel and colleagues found a 

significant difference in levels of fatigue between lymphoma patients treated with high dose 

chemotherapy, compared with a reference population 4-10 years post treatment24.  

Investigating the causal relationships among factors associated with CRF, Seo and colleagues 

found that only exercise had a significant direct effect on fatigue, explaining 70% of the 

variance observed via hypothetical modelling25.  Furthermore, they found that psychological 

factors had no direct causative influence on CRF, but did significantly influence levels in the 

presence of physical distress25.  Conversely, CRF has been shown to be positively associated 

with the prevalence of symptom distress and symptom severity21.  Due to the multiple causative 

factors of CRF, it is important to distinguish overlapping syndromes that may share similar 

neurophysiologic mechanisms or symptoms, including anaemia and depression26, 27. 

Theoretically, determinations of the physiologic causes of CRF would help tailor treatments, 

however given the complex multidimensional nature of CRF, researchers have questioned the 

need for the identification of underlying causes when treating patients’ symptoms28, 29.  Indirect 

or generalised treatments have been shown to effectively treat CRF and improve QoL in 

patients in the absence of a diagnostic cause, and the underlying cause may well be eliminated 

via indirect mechanisms such as disease regression or cessation of cancer treatment28.  

Importantly, exercise, an ‘indirect’ treatment, has been shown to have significant impacts on 

potential causative factors including pro-inflammatory cytokines29, 30, disturbances in 

hypothalamic-pituitary-adrenal axis27, 31, anaemia27, stress responses32 and decreased functional 

capacity (decreased aerobic fitness and functional strength)23, 27, 32.   

Research investigating the role of exercise for CRF is largely based on the physical 

deconditioning that occurs as a result of the illness, the treatment and activity reduction 

following diagnosis33.  The combinations of cancer treatments, disease, comorbidities and 

deconditioning have biological, functional and psycho-behavioural implications for patients, 

which contribute to CRF (Figure 2).  The catabolic nature of cancer treatments, in addition to 

further reductions in activity or continued sedentary behaviour, perpetuates a cycle of physical 

deconditioning that includes reductions in functional capacity, and feeds into a self-perpetuating 

cycle of CRF as described by Lucia and colleagues23, 34, 35.  This cycle is further exacerbated by 

the recommendation of rest as a CRF management strategy22.  Conversely, appropriately 
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tailored physical training can attenuate fatigue, resulting in improved function and better 

tolerance of activities of daily living 23. 

 

Figure 2. Cancer related fatigue and the associated cycle of deconditioning. 

 

[Adapted from: Lucia A, Earnest C, and Perez M., 2003; Al-Majid S, and Gray DP., 200823, 27] 
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PHYSICAL DECONDITIONING 

While inherently linked, physical deconditioning and CRF are two distinct phenomena, with 

CRF a subjective experience influenced by physiological and psychosocial factors.  It is 

possible for patients to have clinically significant fatigue in the absence of physical 

deconditioning, as is seen in patients with depressive disorders, and vice versa36.  Irrespective of 

physical condition prior to treatment, disease related factors and repeated cycles of high dose 

chemotherapy and/or radiation, results in significant physical deconditioning23, 37.  Severe 

wasting of muscle-mass results from catabolic sedentary habits and long-term bed rest, and is 

exacerbated by the adverse effects of immunosuppressive drugs (e.g. high dose glucocorticoids) 

and the production by tumours of factors that elicit an inflammatory response38.  Patients with a 

higher level of activity prior to, and during diagnosis may have some protective benefits, 

however the catabolic effects of treatments remain significant for patients39-41.   

Significant weight loss is seen in 30-80% of cancer patients, with 15% exhibiting severe (>10% 

initial body weight) weight loss42, 43.  Crucially, weight loss is a key prognostic factor in cancer, 

with increased weight loss associated with shorter survival time and decreased responsiveness 

to treatment due to dose limiting toxicities44, 45.  Unlike anorexia or starvation, the weight loss 

observed in cancer patients is due to the loss of adipose tissue and massive depletion of skeletal 

muscle mass, with the conservation of visceral mass46.  The loss, or atrophy, of skeletal muscle 

results in significant functional impairment, with loss of postural and locomotive muscles seen 

after only seven days of bed rest in various types of illness47. 

 

Figure 3. Cancer related muscle wasting and associated physiological causes 

 

[Adapted from: Baracos, 200138; Al-Majid and Waters, 200844]. 

 

Researchers have proposed various mechanisms associated with cancer related muscle wasting 

that include: reductions in physical activity; systemic inflammation; and nutritional factors.  

However, the contribution of each of these mechanisms towards cancer related muscle wasting 
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remains undetermined (Figure 3).  Experimental studies have suggested that the observed 

muscle atrophy is the result of simultaneous depression in muscle protein synthesis and 

increases in muscle protein degradation or catabolism43.  Furthermore, over 40 randomised 

controlled trials (RCT) have evaluated the efficacy of supplementary nutritional support alone 

and have reported little to no benefit48.  Researchers have attributed any observed changes in 

body mass to fat and water changes, rather than lean mass43.   

In the absence of a sole causative factor for CRF and physical deconditioning, clinicians must 

consider comprehensive interventions that are able to directly or indirectly target the causes and 

symptoms of both conditions.  In addition to its reported powerful effect on CRF, exercise, 

specifically resistance training, is an anabolic process that has the ability to maintain and restore 

muscle mass49.  By addressing physical deconditioning, patients’ tolerance for activities of daily 

living can be improved, while perception of effort may also be reduced when doing certain 

tasks23, 50. 

An additional health concern related to body composition and physical deconditioning is the 

potentially accelerated loss of bone mineral density (BMD) due to cancer treatments51.  In the 

absence of sickness or injury, bone mass decreases approximately 0.5-1.0% per year after the 

age of 40 y for men, and approximately 2% per year for females around menopause51, 52.  

Cancer therapy associated bone loss due to alkylating agents and glucocorticoids is largely 

preventable, and generally managed pharmacologically via medical teams51.  In a HEM 

population, bone health in females takes on particular relevance due to the increased risk of 

menopause before the age of 40 y53.  Ten years following high dose treatment for HL the risk of 

premature menopause is reported to be 64%53, increasing the risk of cardiovascular disease54 

and osteoporosis55.  As recommended in a non-cancer population, a proactive rather than a 

reactive approach should be taken towards bone health throughout survivorship in order to 

maintain BMD and minimise fracture risk.  In addition to pharmacologic therapy, exercise 

interventions to target bone health have the added benefit of reducing the risk of falls through 

improved muscle strength and balance52.   

QUALITY OF LIFE 

As survival rates for HEM continue to increase, issues relating to QoL and long-term health are 

becoming more pertinent, both for patients and clinicians56.  In recent years, the rationale behind 

treatment decisions have shifted from a pure focus on increasing quantity of life, to 

considerations for patients’ short and long-term QoL.  There are two fundamental aspects to the 

understanding of QoL, with these being multidimensionality and subjectivity57, 58.  

Multidimensionality refers to the broad aspects encompassed by QoL including physical, 

functional, emotional and social wellbeing59, while subjectivity refers to the fact that QoL can 

only be understood from the patient’s perspective57. Patient rated outcome (PRO) measures 
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utilised in clinical practice and research, provide a subjective measure of QoL as a total score 

and independent constructs, which are dependent on the measure used.  

Studies investigating QoL in HL survivors compared with normative samples have shown lower 

physical, social and emotional functioning following treatment, with no clinically important 

differences for mental health scores60-63.  With regards to age and gender, conflicting results 

have been found in HL survivors, with longer survival associated with increased QoL60, 64.  In 

NHL, no significant differences have been shown between ages or chemotherapy regimes, with 

a longer survival period associated with improved QoL65, 66.  Examining predictors of QoL in 

NHL, researchers have shown older age, greater comorbidity, and a more negative perception of 

the cancer experience were associated with lower physical component scores67.  Furthermore, 

Smith and colleagues found persistently low QoL status over the 5-year post treatment period, 

with 38% of survivors reporting worsening QoL scores in the absence of supportive healthcare 

from an oncology or survivorship clinic67.  Additionally, higher levels of physical activity in 

survivors have been associated with higher QoL33, specifically, NHL survivors who met public 

health guidelines reported better QoL than those who were sedentary68. 

Exercise has been shown to improve the QoL of cancer patients by reducing the impact of 

treatment-related side-effects, leading to an increase in daily functioning and social 

interaction41.  In conjunction with QoL, research has demonstrated additional psychological and 

emotional benefits for cancer patients engaged in physical activity, including improved mood 

and vigour, as well as reduced anxiety and depression69.  To date, a limited number of studies 

have specifically investigated the QoL of HEM cancer patients undergoing exercise programs 

post treatment. 

SURVIVORSHIP & SUPPORTIVE CARE 

Increasing prevalence, early diagnosis and treatment advances in cancer have seen significant 

increases in 5-year survival rates in Australia from 46% in 1982-1986 to 63% in 1998-2004, in 

both males and females70.  In 2004, cancer patients accounted for approximately 3% of the 

Australian population, with a predicted growth rate of 2% annually4.  With 63% of cancer 

patients alive 5-years post treatment, targeted services are crucial to help manage long-term 

medical and psychosocial health, including QoL and CRF4.   

In addition to physical implications, cancer presents a significant stressor for patients impacting 

on emotion, cognition and social interaction from diagnosis to many years post cancer 

treatment.  Coping, as defined by Lazarus and Folkman is the “cognitive and behavioural efforts 

employed to manage, reduce or tolerate the internal and external demands of stressful and 

threatening experiences”71.  Additionally, coping is individual, situation specific and a dynamic 

process, with continual reappraisal and shifting emotional responses as patients move through 

the cancer continuum71.  
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Contrary to coping is the concept of distress, defined by the US National Comprehensive 

Cancer Network as an “unpleasant emotional experience of a psychological (cognitive, 

behavioural, emotional), social and/or spiritual nature that may interfere with the ability to cope 

effectively with cancer, symptoms and treatment”72.  Physical stressors, as well as psychological 

stressors, namely family focused concerns and fear of recurrence, impact a patient’s level of 

distress, and similarly to coping may be different at various phases of cancer trajectory73.  The 

distress of a cancer patient is often poorly identified or is a secondary concern within traditional 

medical care.  This presents a key role for supportive services to assist patients to manage 

physical and psychological distress.  

With survival rates predicted to increase with further advances in cancer treatment, post 

treatment rehabilitation strategies targeting optimal recovery and long-term health are of key 

importance.  The combination of disease stressors, the side effects of multiple treatments, 

comorbidities, psychological distress, and for the older patient, age-related decline, creates a 

diverse survivor population with unique characteristics and specific health needs74, 75.  In 

addition to fear of recurrence and the development of secondary cancers, 67% of patients are 

concerned about a physical health problem, such as fatigue and loss of strength76.  Support 

services have emerged as an integral aspect of patient management both during and post 

treatment, with interventions ranging from pharmacological to lifestyle modification such as 

exercise, and complementary integrated therapies (CIT).   

COMPLEMENTARY INTEGRATIVE THERAPIES 

A study of supportive care strategies across six countries, including Australia, reported 35-60% 

of adults have used some type of non-conventional treatment or therapy77.  In Australia the use 

and prevalence of CIT is increasing with an estimated $2.3 billion spent in 2000 78.  In 1996, 

CIT use amongst a cancer population was reported to be between 22-52%, with 75% having 

tried more than one therapy and remarkably, 40% not discussing usage with their physician79.  

Interestingly, a study by Miller and colleagues found that despite low patient disclosure rates, 

73-94% of patients felt that CIT would assist conventional treatment77.  The most common 

motivations cited by patients for using CIT were to relieve symptoms/side effects, assist in 

disease management, improve immunity, improve QoL and increase sense of control80, 81.  

Contrary to patients’ views, the general perception held by oncologists was that CIT did not 

offer any physiological benefit and that its use was driven by patients’ fear, irrationality, need 

for control and need to maintain positivity78.  

Empowerment, as defined by Rappaport, is a means by which individuals and communities gain 

some control or mastery over their lives82.  Support services that are integrative and 

complementary to mainstream medical care have been advocated as a method of aiding patient 

empowerment and autonomy without compromising treatment outcomes.  Bulsara and 
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colleagues highlighted three main processes that aid empowerment in HEM patients: a) a 

determination to cope, b) a reliance on significant others, and c) acknowledgment and 

acceptance of illness.  Importantly, in order to cope effectively, patients must possess all three83.  

Complementary integrative therapies provide patients with the ability to take an active and 

participatory role in controlling certain aspects of their lives during and post cancer treatment84.  

Exercise presents another viable avenue for patients to take an active role in their health and 

recovery during and post treatment. 

EXERCISE  

Numerous physical activities and exercise modalities have been identified as rehabilitative for 

cancer patients both during and after cancer treatment, including aerobic and/or resistance 

training alone, mobility and flexibility training, and holistic modalities85, 86.  Despite a rapid 

increase in the number of studies investigating the efficacy of exercise in cancer populations, 

the majority of the literature has focused on breast or prostate cancer, and the use of aerobic 

training interventions87.  Recent reviews focusing on HEM cancers have shown exercise to be 

safe and feasible, with promising evidence for benefits in body composition, aerobic fitness, 

muscle strength, CRF, physical function and QoL88, 89.   

Exercise during treatment for HEM 

Limited studies conducted during treatment for HEM have shown exercise to be safe and 

feasible for NHL, HL and myeloma patients, with significant improvements in PRO and 

physiological outcomes88, 89.  During high dose chemotherapy, benefits have been shown with as 

little as two weeks training, with Dimeo and colleagues reporting improvements in 

psychological distress and reductions in depression, anxiety and anger following 30 minutes of 

daily recumbent cycling34.  Furthermore, the control group showed significantly increased 

fatigue and decreased vigour during treatment, compared with the exercise group who remained 

stable34.  Investigating a home-based strength program, performed three times a week for 24 

weeks, during high dose chemotherapy in myeloma patients, Coleman and colleagues 

demonstrated a statistically significant improvement in lean body weight39.  A small sample size 

and high attrition rate (42%) precluded further statistical significance, however trends were 

observed for the maintenance or gain of muscle strength, and reductions in fatigue in the 

exercise group39.  A recent RCT by Courneya and colleagues has provided the most 

comprehensive evidence for exercise training during treatment.  In this study, 122 lymphoma 

patients were allocated to usual care or aerobic exercise training, with 54 of those currently 

undergoing cancer treatment90.  The aerobic exercise program consisted of stationary cycling, 

performed three times per week for 12 weeks, with workload progressing in intensity.  

Importantly, this exercise program did not interfere with chemotherapy completion rates or 

treatment response90.  Additionally, the aerobic exercise program significantly improved patient 
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rated function, QoL, fatigue, cardiovascular fitness and lean body mass90.  With only a limited 

number of controlled studies of good methodological quality conducted in HEM populations 

during cancer treatment, comprehensive recommendations are problematic88, 89.  However, the 

absence of adverse effects and optimal treatment compliance when participating in exercise 

interventions indicates the efficacy of exercise during cancer treatment. 

The implementation of exercise programs during cancer treatment presents a number of 

obstacles for clinicians and researchers, along with challenges patients face as they adapt and 

cope with the physiological and psychosocial changes that occur following diagnosis.  To date, 

little data exists as to the best time to commence an exercise intervention in cancer patients, 

however 84% of cancer survivors have indicated an interest in receiving exercise counselling at 

some point during their cancer experience91.  The transition of patients from comprehensive 

medical care to relatively reduced medical interaction during disease monitoring, provides a 

unique time when supportive care clinicians can fill the void and endow patients with the 

knowledge and strategies for long-term healthy lifestyle behaviours92.  Contrary to the views of 

CIT, a study of 281 Canadian oncologists found that 62% believed exercise to be beneficial, 

important (55.8%) and safe (63.1%) during cancer treatment93.  With evidence that cancer 

patients die of non-cancer causes at a higher rate than the general population and the potential 

for long-term toxicities caused by cancer treatments, its is extremely important that effective 

strategies are implemented in order to promote healthy lifestyle behaviours as patients transition 

into survivors94, 95. 

Exercise following treatment for HEM 

Exercise interventions conducted in HEM populations following completion of cancer treatment 

have shown exercise to be well tolerated by patients, with strong evidence for improvements in 

CRF, cardiovascular fitness, QoL, body composition, muscle strength and physical 

functioning85, 88, 90, 96.  Focusing on the limited number of controlled trials, Courneya and 

colleagues provide the highest quality evidence of aerobic exercise for lymphoma patients with 

significant improvements in patient rated physical functioning, fatigue, general health, 

cardiovascular fitness and lean body mass following a 12-week aerobic exercise intervention90.  

These findings support the earlier work by Dimeo and colleagues, who demonstrated that six 

weeks of 15-30 min of walking, performed five times per week in a mixed cancer population, 

resulted in significant improvement in physical performance and haemoglobin concentration97.  

Conversely, Cohen and colleagues examined lymphoma patients participating in seven weekly 

Tibetan yoga sessions and reported significant improvements in sleep-related outcomes, but no 

change in fatigue or psychological distress98.  As with other rehabilitative modalities, it is 

crucial to tailor an exercise prescription based on the clinical presentation of patients and the 

desired outcome of clinicians and medical teams.  Aerobic exercise, resistance or weight based 

exercise, mobility and holistic modalities (i.e. yoga, Tai Chi) all provide potential benefits to 
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patients, however the multidimensional nature of QoL and CRF suggests that optimal exercise 

interventions need to target both physiological and psychosocial variables. 

Exercise interventions in HEM populations that incorporate resistance training and are of good 

methodology are limited39, 99, however extensive work has been conducted in mixed and 

prostate cancer populations, allowing some preliminary evidence-advised assumptions to be 

made.  For example, a mixed cancer population that underwent six months of resistance training 

performed two to three times per week, showed significantly increased muscle strength, and 

improvements in QoL and depression post intervention100.  However, a major limitation of the 

study was the lack of a control group with which to compare the magnitude of change.  

Courneya and colleagues conducted a RCT for breast cancer patients comparing aerobic and 

resistance training and reported significant improvements in muscle strength and lean body 

mass in the resistance training group compared with both usual care and aerobic training101.  

Additionally, comprehensive studies in a prostate cancer population by Galvão and colleagues 

have shown high efficacy for progressive resistance training, with significant and clinically 

meaningful improvements in various outcomes, including lean mass, muscle strength, physical 

function, QoL, CRF, and metabolic markers, in the absence of any reported adverse effects40, 87, 

102.  Given the anabolic effects of resistance training in healthy populations, and the positive 

evidence in mixed cancer populations, improvements in lean body mass and strength of HEM 

patients following resistance training is predicted103-105.  However, the magnitude of 

improvements and potential impacts on additional physiological and PRO in a HEM population 

are yet to be determined. 

Exercise adherence rates for survivors involved in exercise interventions ranges from 60-85% 

for both home-based and supervised programs106, with participants’ intentions being a key 

determinant in exercise adherence107.  Despite good adherence during a supervised exercise 

intervention, at a six-month follow-up only 55% of HEM participants were meeting exercise 

guidelines108.  Those patients who were meeting exercise recommendations had improved 

cardiovascular fitness variables, decreased body fat, decreased CRF and improved physical 

functioning108, 109.  Whilst a greater number of patients (28% to 55% respectively) were meeting 

exercise guidelines at the 6-month follow-up, there is still significant room for improvement.  A 

recent exploratory study by Bellizzi and colleagues in a HEM population found that only 25% 

of this cohort were meeting public health guidelines68, compared to 46% in the general 

population110.   While 81% of NHL survivors in a Canadian cohort indicated an interest, and 

85% a willingness to participate in an exercise program the question remains as to why 

participation levels of cancer patients are not higher111.  Importantly, studies have shown that 

many oncologists hold a positive view towards exercise and express a willingness to discuss 

exercise with patients, yet a study by Jones and colleagues found that only 33% of oncologist 

felt it would be easy to provide an exercise recommendation to their patients during treatment93.   
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Although exercise is acknowledged as beneficial for HEM patients, difficulties arise in 

providing clear clinical guidelines and recommendations due to the limited number of well 

designed studies performed to date112.  Despite limited research in HEM populations, 

international exercise bodies have developed generalised guidelines for best practice exercise 

programs during and post cancer treatment35, 103.  Despite these preliminary clinical guidelines, 

researchers have identified the need for more RCT in HEM populations that have clearly 

delineated outcomes measures and exercise prescription variables such as frequency, intensity 

and mode88, 89.  Through well-designed and conducted RCT, clinical exercise guidelines for 

HEM can be developed that enable clarity for medical professionals and patients alike. 

SUMMARY 

With the annual economic costs of cancer at US$226.8 billion, and this figure further 

confounded by the on-going costs of inactivity (US$24 billion)113, cost effective rehabilitative 

and long-term health strategies that reduce the burden of cancer on the medical system are of 

paramount importance for patient care13.  An increase in survival rates also brings with it a 

focus on the rehabilitation and long-term health of cancer patients, with exercise emerging as a 

key strategy for recovery, preventing recurrence and managing comorbidities.  Following a ‘do 

no harm’ mantra, physical activity is widely recommended for cancer patients, whilst the 

magnitude of benefits and the prescription of specifics per population are still under 

investigation85.  Despite the positive research findings regarding exercise, limited studies of 

good methodological quality have been conducted in HEM patients post treatment.  

Importantly, the unique nature of the disease and treatment process makes it unwise to 

generalise across cancer populations making it important for further research to be performed in 

a HEM population89. 
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CHAPTER 3.  CHARACTERISTICS AND QUALITY OF LIFE OF PATIENTS 

PRESENTING TO WESTERN AUSTRALIAN CANCER SUPPORT CENTRES: 

PATIENT RATED OUTCOMES AND USE OF COMPLEMENTARY 

THERAPIES 

 

PREFACE: 

This chapter is currently under review by BMC – Complementary and Alternative Medicine.   
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ABSTRACT  

BACKGROUND 

In order to effectively target and provide individualised patient support strategies it is crucial to have 

a comprehensive picture of those presenting for services.  The purpose of this study was to determine 

the characteristics and patient rated outcomes of individuals presenting to a Western Australian 

cancer support centre and their choices regarding complementary therapies. 

METHODS 

A cohort with a current or previous cancer diagnosis aged 18 – 87 years presenting to a Western 

Australian cancer support centre during a 5-day period completed a questionnaire. Four patient 

support centres participated in the trial including regional and metropolitan locations.  Outcomes 

included medical and demographic characteristics, complementary therapy use and patient rated 

outcomes (PRO) including health related quality of life (QoL).  

RESULTS 

Of the 95 participants (70.3%) who completed the survey, the mean age was 60.5 years with 62% 

currently receiving treatment.  Eighty percent of the sample had at least one other comorbid 

condition, with the most popular complementary modality being relaxation massage.  Of the PRO, 

QoL was significantly lower than norms for the Australian population and other mixed cancer 

populations.  No notable differences were seen between genders, however significantly poorer 

outcomes were found for the younger age group.  Fifty percent of the population did not meet 

physical activity recommendations, and musculoskeletal symptoms explained between 25-27% of 

variance in QoL. 

CONCLUSIONS 

The increasing uptake of complementary therapies by patients with high levels of distress or 

dysfunction makes it imperative to work collaboratively with the patient population and ensure 

communication between patient, physician and support services.  This will help ensure the safety of 

practices pursued by patients outside of mainstream care and foster optimal outcomes for patients. 

KEYWORDS 

Cancer patients; complementary therapies; quality of life; supportive care; symptom distress 
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BACKGROUND  

Cancer is one of the largest contributors to mortality and morbidity in Australia accounting for 

19% of the total burden of disease and 12.5% of deaths worldwide1.  There were 100,514 new 

cases of cancer diagnosed in Australia in 2005, with the lifetime risk of diagnosis below the age 

of 85 at 1 in 21.  Concurrently, advances in early diagnosis and cancer treatment have seen 

increases in survival rates with cancer patients accounting for approximately 3.2% of the 

Australian population in 2004, with a predicted growth rate of 2% annually2.  Support services 

have emerged as an integral aspect of patient management during and post treatment, with 

interventions ranging from pharmacological to lifestyle modification, and branching out to 

complementary integrated therapies (CIT).  With five year survival rates post cancer treatment 

being 63% targeted services are crucial to help manage long-term medical and psychosocial 

health, including quality of life (QoL), cancer related fatigue (CRF) and pain1.  

Cancer is most prevalent in Australians over 65 years of age, affecting 11% of males and 4% of 

females3.  The combination of age related decline, comorbidities and the side effects of multiple 

cancer treatment creates a population with unique characteristics and specific health needs.  

While fear of recurrence and development of secondary cancers are the biggest concerns for 

patients one year post diagnosis, a study by Baker and colleagues found that 67.1% of patients 

were also concerned about physical health problems, such as fatigue and loss of strength4.   

Research has consistently shown that cancer patients have low or reduced levels of QoL from 

initial diagnosis and often for several years post treatment.  This is in addition to significant 

psychological distress commonly manifested as depression and/or anxiety5.  Also, occurring 

during treatment and often persisting 5-10 years post treatment is CRF, considered one of the 

most debilitating symptoms, affecting 70-100% of patients6.  In addition to fatigue, 

musculoskeletal symptoms have been widely documented in both patients and survivors7, with 

strong associations between symptoms such as joint and muscle pain, and weakness8.  

A study of supportive care strategies across six countries, including Australia, reported 35-60% 

of adults have used some type of non-conventional treatment or therapy9.  In Australia the use 

and prevalence of CIT is increasing with an estimated $2.3 billion spent in 200010, 11.  In 1996, 

CIT use amongst a cancer population was reported to be 21.9%, with 75% having tried more 

than one therapy and remarkably 40% not discussing usage with their physician11.  The most 

common motivations for using CIT are to relieve symptoms/side effects, assist in disease 

management, improve immunity, improve QoL and increase sense of control12, 13.  A number of 

supportive care strategies are making their way into mainstream medical care based on the 

growing body of evidence regarding their positive impacts on patient outcomes.  One of the key 

emerging strategies is the promotion of physical activity as a strategy for recovery and optimal 

health, with patient recommendations generally based on public health guidelines. 
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With the increased utilisation of support strategies including CIT, there is a crucial need to 

identify characteristics of those presenting to a cancer support centre.  SolarisCare is a unique 

cancer support organisation in Australia, offering drop-in centres mostly within hospital settings 

and provides a quiet area, access to information, and a range of CIT for cancer patients and 

carers.  These sessions are carefully supervised and therapists are selected to ensure patients’ 

physical and psychological safety; no medical misadventure has occurred in 11 years’ of 

practice. An increased understanding of those currently accessing services enables the 

determination of patient needs and allows for the tailoring and specificity of therapies offered.  

Additionally, it highlights the integration or ‘lack of’ concerning conventional medicine, 

lifestyle behaviours and CIT. Therefore, the aim of this study was to determine medical and 

demographic characteristics and patient rated outcomes (PRO) of individuals receiving CIT at 

cancer support centres in Western Australia. 

 

METHODS 

The study was conducted over a five-day period at four SolarisCare integrative cancer support 

centres spread throughout the South West and Greater Southern regions of Western Australia.  

The data from this study forms part of a broader study, which was granted ethics approval by 

The University of Western Australia’s Human Research Ethics Committee and the Human 

Ethics & Research Committee at Sir Charles Gairdner Hospital.  Written informed consent was 

obtained from all participants and eligibility requirements for the study included the ability to 

provide informed consent; a diagnosis of cancer; and presentation to a cancer support centre 

with the intent to receive services. 

Demographic and medical questions were based on previous research and patient information 

sheets currently in use at SolarisCare.  Additionally, participants completed a questionnaire 

package that assessed QoL using the Functional Assessment for Cancer Therapy (FACT-G)14 

and the Short Form 36 Health Survey (SF-36)15.  Fatigue was measured using the Schwartz 

Cancer Fatigue Scale (SCFS)16; musculoskeletal symptoms were measured with the Muscle 

Joint Measure (MJM)8; and physical activity was measured using the International Physical 

Activity Questionnaire (IPAQ)17.  The reliability and validity of all the scales used has 

previously been established, with these scales widely utilised in cancer research.   

All analyses were conducted using SPSS® software, version 19.  Outcome variables were 

categorised and analysed, and cross tabulations of CIT by demographic and clinical variables 

were constructed.  Preliminary descriptives were performed on all PRO to ensure no violation 

of the assumptions of normality, linearity and homoscedasticity, with independent sample t-tests 

used to assess differences between groups and Pearson correlations used to explore the 

relationship between variables.  
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RESULTS  

PARTICIPANT CHARACTERISTICS AND COMPLEMENTARY THERAPY USE 

Of the 135 eligible participants, 95 (70.3%) agreed to participate, with 46% recruited from Sir 

Charles Gardiner Hospital, 25% from St John of God, 18.9% from Bunbury and 9.5% from 

Albany.  The patients’ characteristics and medical information are provided in Table 1.  Forty 

three percent of the population had metastases with the most common metastases sites being 

bone (37.5%), liver (35%) and lung (27.5%).  Of the participants, 62% were currently receiving 

treatment with 82% receiving radiotherapy, 72% chemotherapy, and 25.5% hormone therapy.  

Additionally, 70% had undergone a cancer related surgery.  Forty percent of participants 

reported one other comorbidity, 24.2% had 2-3, 15.8% had greater than four, with only 20% 

presenting with none.  The types of comorbidities are shown in Figure 1.  

 

Figure 1 – Frequency of comorbidities (n=95) 

 

The total number of CIT sessions attended by participants were variable with 43.2% attending 

less than 6 sessions, 21.1% between 6 and 12 sessions, 25% greater than 12 and 10.5% not 

providing data.  Additionally, participants recorded the number of different therapies utilised, 

with 31.6% utilising 1-2 therapies, 31.6% 3-4 therapies and 25.4% greater than 5 therapies.  The 

types of CIT used by participants are shown in Figure 2. 
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Table 1  - Demographic and medical characteristics of study participants. 

Variable n = 95 Variable n = 95 
Demographic Profile  Medical Profile  
Gender  Cancer Site  

Male 33 (34.7%) Breast 22 (23.2%) 
Female 62 (65.2%) Gynaecological 11 (11.6%) 

Age (±SD; range) 60.49 (12.65; 
28-87) 

Colorectal 9 (9.5%) 

25-34 1 (1.1%) Prostate 8 (8.4%) 
35-44 10 (10.5%) Kidney 4 (4.2%) 
45-54 23 (24.2%) Lung 6 (6.3%) 
55-64 20 (21.1%) Haematological 7 (7.4%) 
65-74 28 (29.5%) Head and Neck 6 (6.5%) 
75+ 13 (13.7%) Brain 6 (6.3%) 

Employment  Melanomas 4 (4.2%) 
Not Employed 13 (13.7%) Pancreatic 3 (3.2%) 
Casual 5 (5.3%) Bone 3 (3.2%) 
Part Time 10 (10.5%) Stomach 1 (1.1%) 
Full Time 3 (3.2%) Don’t Know 5 (5.3%) 
Sick Leave 19 (20.0%) Allied Health Professionals   

Months on Sick Leave 
(±SD; range)  

6.55  (4.17; 0.5-
16) 

Psychologist/Counsellors 23 (24.2%) 

Retired 45 (47.4%) Physiotherapy/Chiropractic 13 (13.7%) 
Retired since diagnosis 19 (20%) Yoga/Pilates/Exercise 11 (11.6%) 

Physical Activity Level n = 92 Medical Specialist 11 (11.6%) 
Low 48 (52.2%) Support Group 10 (10.5%) 
Moderate 36 (39.1%) Naturopath/Herbalist 10 (10.5%) 
High 8 (8.7%) Dietician/Nutritionist 8 (8.4%) 

Days of Activity  Supplement Use 62 (65.9%) 
< 5 days a week 46 (50%) Self-selected 27 (28.4%) 
≥ 5 days a week 46 (50% Prescribed 23 (24.2%) 

  Self-selected and Prescribed 12 (12.6%) 
  Don’t know 1 (1.1%) 



  37 

Table 2  - Patient rated outcomes compared with mixed cancer and Australian population norms (n=95; mean ±SD; * p<0.05, **p<0.001 2-tailed).  

 Snapshot Study Means of other cancer pop.  AUS. ABS. General Population 

 n Mean ±SD n Test Value t p  Test Value t p 

Physical Component Score 95 40.9±10.6 1183 45.2 -3.91 ≤0.001**  49.7 -8.09 ≤0.001** 

Physical Functioning 95 60.7±25.0 1183 77.3 -6.48 ≤0.001**  82.5 -8.53 ≤0.001** 

Role Physical 95 45.4±28.2 1183 45.4 -.001 0.999  79.8 -11.90 ≤0.001** 

Vitality 95 43.2±21.8 1183 55.5 -5.51 ≤0.001**  64.5 -9.53 ≤0.001** 

General Health 95 42.7±12.0 1183 61.4 -2.28 0.025*  71.6 -6.22 ≤0.001** 

Mental Component Score 95 42.0±12.5 1183 49.9 -6.20 ≤0.001**  50.1 -6.38 ≤0.001** 

Bodily Pain 95 60.9±28.1 1183 66.0 -1.75 0.821  76.8 -5.51 ≤0.001** 

Social Functioning 95 57.1±28.6 1183 76.1 -6.46 ≤0.001**  84.9 -9.46 ≤0.001** 

Role Emotional 95 61.1±28.8 1183 70.6 -3.23 0.002*  82.8 -7.37 ≤0.001** 

Mental Health 95 66.3±21.3 1183 73.0 -3.10 0.003*  75.9 -4.41 ≤0.001** 

Muscle Joint Measure  91 1.2±0.8 317 0.9 2.78 0.007*     

Cramps 91 1.0±0.9 317 0.9 0.472 0.638     

Weakness 91 1.3±1.1 317 0.8 3.98 ≤0.001**     

Myalgias 91 1.3±1.2 317 1.1 1.21 0.229     

Arthralgias 91 1.3±1.2 317 0.9 2.36 0.020*     
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Figure 2 – Complementary therapy use (n=95) 

 

PATIENT RATED OUTCOMES 

There were no statistically significant differences in FACT-G (72.9±17.7, t=-0.293, p=0.770) 

and SCFS (15.1±6.1, t=-1.498, p=0.138) scores between the population under study and those 

of other mixed cancer populations.  However, the MJM and SF-36 scores, when compared with 

Australian based norms or other mixed cancer populations, showed a number of statistically 

significant differences as illustrated in Table 2.  Differences were evident in the range and 

median ages of the SF-36 mixed cancer sample (median age=44.2, range 18-77, female 73%, 

male 27%), which may account for some of the variation. 

Analyses of scores recorded on the SF-36 showed no significant differences between male and 

females in the Physical Component Score (PCS; Male 41.14±11.20; Female 40.78 ±10.34; 

t=0.377, p=0.88) or in the Mental Component Score (MCS; Male 43.34±10.43; Female 

41.35±13.39; t=0.237, p=0.47).  However, scores on the General Health subscale were 

significantly lower for males compared to females (Male 38.88±11.86; Female 44.52±11.78; t=-

2.183, p=0.03).  Results showed the MCS was significantly lower for those ≤ 62 years 

(39.67±12.13) compared to those aged ≥ 63 years (44.58±12.48; t=-1.943, p=0.05).  In addition, 

there was a significant difference for Social Functioning (SF; Age ≤ 62=34.81±12.17; Age ≥ 

63=41.82±11.92; t=-2.828, p=0.006) with lower scores for the younger age group.  When 

exploring the FACT-G and its subscales, social wellbeing (SWB), functional wellbeing (FWB) 

and total FACT-G scores were all significantly lower for those ≤ 62 years, as shown in Table 3. 
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Table 3- Examination of FACT-G and subscales by population age categories (n=95; *p<0.05) 

 Age ≤ 62 Age ≥ 63    

 n Mean SD N Mean SD t p 

Physical Wellbeing 50 17.4 6.3 45 18.7 7.2 0.148 0.38 

Social Wellbeing 50 19.7 6.4 45 22.4 6.0 -2.065 0.042* 

Emotional Wellbeing 50 16.9 4.1 45 17.3 5.9 0.730 0.66 

Functional Wellbeing 50 15.2 6.6 45 18.7 6.5 -2.950 0.011* 

FACT-G 50 69.2 17.3 44 77.2 17.3 -2.227 0.028* 

 

Inter-correlations between the MJM total score and subscales were medium to large in sizes, 

with all values for r ≥ 0.30 (Table 4).  However, there were differences in the levels of 

correlation with myalgias (r=0.86) and weakness (r=0.84) compared with arthralgias (r=0.82) 

and myalgias (r=0.80) in the hematologic population. 

Table 4 – Inter-correlations within the muscle and joint measure (MJM)(n=95; *All p≤.001) 

Measure Total Arthralgias Myalgias Cramps 

Arthralgias 0.765 -   

Myalgias 0.860 0.544 -  

Cramps 0.669 0.331 0.424 - 

Weakness 0.834 0.466 0.688 0.453 

 

A strong negative relationship was shown between the PCS as measured by the SF-36, and 

musculoskeletal symptoms measured by the MJM (r=-0.501, n=92, p≤0.001), with high levels 

of symptoms associated with lower levels of physical functioning.  Independently, 3 of the 4 

subscales of the MJM showed moderate to strong negative relationships with PCS and its 

subscales (Table 5).  Additionally, there was a strong negative correlation between PWB 

measured by the FACT-G and musculoskeletal symptoms, including weakness (r=-0.548, n=91, 

p≤ 0.001), myalgias (r=-0.518, n=91, p≤0.001), and arthralgias (r=-0.398, n=91, p≤0.001), as 

measured by the MJM (r=-0.521, n=92, p≤0.001).   
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Table 5 - Pearson correlations between measures of physical functioning through patient rated 

outcomes and musculoskeletal symptoms (n=95; * p< .005, **p< .001, 2-tailed) 

 Muscle Joint Measure total scores and subscales 

 Cramps Arthralgias Myalgias Weakness Total Score 

SF-36:      

General Health -0.159 -0.305** -0.282** -0.393** -0.318** 

Bodily Pain -0.258* -0.517** -0.448** -0.359** -0.451** 

Role Physical -0.179 -0.357** -0.467** -0.444** -0.422** 

Physical Functioning -0.232* -0.513** -0.445** -0.455** -0.490** 

Vitality -0.044 -0.194 -0.250** -0.344** -0.273** 

Physical Component Score -0.235* -0.511** -0.488** -0.463** -0.501** 

Mental Component Score -0.080 -0.118 -0.158 -0.241* -0.192 

Schwartz Cancer Fatigue Scale 0.246* 0.054 0.024 0.091 0.121 

FACT-G: -0.205 -0.341** -0.410** -0.405** -0.440** 

Physical Wellbeing -0.324** -0.398** -0.518** -0.548** -0.574** 

Functional Wellbeing -0.124 -0.229* -0.319** -0.318** -0.321** 

Social Wellbeing -0.092 -0.079 -0.173 -0.121 -0.149 

Emotional Wellbeing -0.026 -0.292** -0.137 -0.148 -0.200 

 

DISCUSSION  

With the two major support centres being located within treating hospitals, it is not surprising 

that 62% of the study population were currently receiving treatment.  This highlights the crucial 

need for continual communication with doctors and specialists. Seventy percent of patients 

reported using supplements, with a large portion self-selecting their supplements.  This raises 

considerable concerns about the potential for toxic interactions with conventional treatments 

and the potential lack of disclosure to doctors.  Communication between patient and doctors on 

CIT use had been shown to be poor12 with lack of education of both nurses and doctors13, as 

well as a lack of protocols and guidelines being the biggest barriers to communication.  

This study had a higher percentage of women (65.2%) compared with men (34.7%), which may 

suggest that the support centres were not considered as appealing by male patients or may 
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reflect the large breast cancer practice at one hospital in particular.  With equally high rates of 

cancer in males, it is important for support services to be directed towards men and the medical 

professionals involved in their treatment.  This should be considered in future research and 

service provision. 

As expected the cancer population described in this study exhibited significantly lower scores 

on PRO compared with the general population.  Additionally a number of variables were also 

significantly lower than in a mixed cancer population.  It is notable that only one variable, 

general health, was significantly different between males and females.  Additionally, when 

examining the impact of age those in the younger cohort (≤ 62) were found to have significantly 

worse outcomes than older patients.  This is in accordance with research by Baker and 

colleagues (2005) who found more problems reported by younger survivors (18-54 years)4.  It is 

encouraging that the data suggests that those who are in great need of support services are 

accessing the resources available, whether through recommendation by health professionals, 

other patients or self-selected.  Research has highlighted the long-term nature of a number of 

symptoms associated with cancer treatment, making it important to address the on-going health 

of those patients and survivors who may exhibit better physical coping in the short term. 

Locality, lack of information and accessibility could be barriers for patients accessing support 

services when they are no longer receiving treatment or are multiple years post treatment. 

Musculoskeletal symptoms helped to explain 25% of the variance in respondents’ score on the 

PCS and 27% of the score on the PWB scale of the FACT-G.  This demonstrates the importance 

of addressing symptom distress as part of on-going patient care.  Whether the musculoskeletal 

symptoms are a result of the cancer itself, treatments, or comorbidities such as arthritis or age-

related decline, long-term management strategies in addition to acute use of CIT need to be 

encouraged.   

Physical activity is a lifestyle intervention that research has shown to be safe and effective for 

alleviating many of the negative side effects of cancer and its treatments18, however 50% of this 

population had low activity levels and did not meet current health recommendations.  Research 

by Blanchard and colleagues found that cancer survivors who met more than one lifestyle 

recommendation reported better QoL than those who met only one19.  A potential explanation 

for this may be that cancer patients believe by engaging in multiple lifestyle strategies that they 

will reduce their risk of recurrence and increase their sense of control, both of which may 

improve perceived QoL.  With this in mind our population may further improve their outcomes 

through combining CIT with other lifestyle recommendations such as increased physical 

activity. 
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CONCLUSION  

The importance of patient-centred care has been highlighted by researchers who have suggested 

that this approach is based on the assumption that there is a healing value to the patient-

physician interaction20.  The interaction between the medical team, supportive care, patients and 

their families can have a dramatic effect on the patient’s decision-making process and the 

equality of their journey within the health care system.  Further, it may also affect clinical 

outcomes.  With the increasing use of CIT and interventions that allow the patient a degree of 

control over their personal health, it is crucial for conventional medicine and supportive services 

to work collaboratively to ensure open lines of communication between all parties.   This will 

ensure the safety and efficacies of practices pursued by patients outside of mainstream care, as 

well as foster optimal outcomes for patients through multidisciplinary management. 
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CHAPTER 4.  POSITIVE PATIENT EXPERIENCES IN WESTERN 

AUSTRALIAN INTEGRATIVE ONCOLOGY CENTRES 

 

PREFACE: 

This paper is currently under review by Supportive Care in Cancer.   
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ABSTRACT 

OBJECTIVES 

The purpose of this study was to explore the experiences of cancer patients’ utilising 

complementary and integrative therapies (CIT) within integrative oncology centres across 

Western Australia.  

METHODS 

Across four locations during one week, 135 patients accessed CIT services at integrative 

oncology centres whilst undergoing outpatient medical treatment for a cancer diagnosis.  Sixty-

six participants (61±12 y; female n=45; male n=21) completed a personal accounts 

questionnaire consisting of open-ended questions designed to explore patients’ perceptions of 

CIT.  All results were transcribed into nVivo (v9).  Using thematic analysis that incorporated 

both a deductive and an inductive approach, key themes were then identified. 

RESULTS  

Of the 66 participants, 100% indicated they would ‘recommend complementary therapies to 

other patients’ and 92% stated ‘CIT would play a significant role in their future lifestyle’.  A 

mean score of 7.8±1.3 indicated an improvement in participants’ perception of wellbeing 

immediately following a therapy session.  Three central themes were identified from participant 

responses: empowerment [51], support [50] and relaxation response [98].  Fourteen sub-themes 

were identified, with all themes clustered into a framework of multifaceted views held by cancer 

patients in relation to their wellbeing, the role of significant others, and personal control. 

CONCLUSIONS  

Exploration of patients’ experiences attending integrative oncology centres revealed uniformly 

positive results with recurring themes of empowerment, support and relaxation.  One of the key 

merits of the environment created within the centres was that patients were able to work through 

their personal cancer journey with an increased, rather than reduced, sense of empowerment; 

and without placing them in opposition to conventional medicine.  In order to effectively target 

and enhance integrative support services in a hospital setting and improve patient outcomes, it is 

crucial to explore the experiences of patients, as described in their own words, and then to use 

these forms of expression to improve clinical outcomes.  

KEY WORDS 

 Cancer; patient experiences; complementary therapy; supportive services. 
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INTRODUCTION 

Cancer is one of the largest contributors to mortality and morbidity in Australia, accounting for 

19% of the total burden of disease and 12.5% of deaths1.  Sixty-eight percent of those diagnosed 

with cancer are over the age of 60 with the lifetime risk of diagnosis by the age of 85 at 1 in 2 

for males and 1 in 3 for females1.  Advances in early diagnosis and cancer treatments have seen 

increases in 5-year survival rates to 61%, with cancer patients accounting for approximately 3% 

of the Australian population1.  Support services have emerged as an integral aspect of patient 

management during and after treatment, with interventions ranging from pharmacological to 

lifestyle modification, and complementary integrated therapies (CIT).    

From diagnosis and often for many years post treatment, cancer presents a significant stressor 

for patients impacting on emotion, cognition and social interaction, as well as having physical 

implications.  With the initiation of medical treatment, patients often experience ‘speechless 

terror’ or an inability to process the impact of their situation or explain it to others2.  As patients 

continue through the different phases of the cancer trajectory they adopt methods of coping, 

defined by Lazarus and Folkman as “cognitive and behavioural efforts employed to manage, 

reduce or tolerate the internal and external demands of stressful and threatening experiences”3.  

Crucially, coping or the ability to cope is individual, situation specific and a dynamic process 

with continual reappraisal and shifting emotional responses.  

Contrary to coping is the concept of distress, defined by the US National Comprehensive 

Cancer Network as an “unpleasant emotional experience of a psychological (cognitive, 

behavioural, emotional), social and/or spiritual nature that may interfere with the ability to cope 

effectively with cancer, symptoms and treatment”4.  Physical stressors, as well as psychological 

stressors, namely family focused concerns and fear of recurrence, impact a patient’s level of 

distress, and similarly to coping may be different at various phases of the cancer trajectory5.  

Coping is a dynamic and active process with various strategies that can be employed to foster 

optimal coping styles including activity-based strategies, cognitive strategies and spiritual 

strategies.  Conversely, avoidant coping styles have been linked with heightened levels of 

distress6.  The distress of a cancer patient is often poorly identified or a secondary concern 

within traditional medical care, offering a key role for supportive services in assisting patients 

to manage distress and to aid them in the development of effective coping strategies throughout 

the cancer continuum.  

A study of supportive care strategies across six countries, including Australia, reported 35-60% 

of adults have used some type of non-conventional treatment or therapy since cancer diagnosis7.  

In Australia, CIT use amongst a cancer population has been reported to be between 22-52%, 

with 75% having tried more than one therapy and remarkably, 40% not discussing this with 

their physician8-10.  Interestingly, a study by Miller et al9 found that despite low patient 
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disclosure rates, 73-94% of patients felt that CIT would assist conventional treatment.  

However, Broom and colleagues reported that the general perception of oncologists towards 

CIT was that they did not offer any physiological benefit and that their use was driven by 

patients’ fear, irrationality, need for control and the need to maintain positivity10.  Furthermore, 

they found broad scepticism amongst consultants and a desire to limit patient engagement due 

to the perceived risks of CIT and the potentially adverse clinical effects, despite the majority of 

consultants admitting that they knew little about what interactions could occur10. 

Conversely, researchers investigating the motives behind patient participation in CIT have 

adopted the ‘push-pull’ model for healthcare proposed by Andersen11.  This model is based 

around the concept of patients being dissatisfied with conventional medicine or aspects of it and 

therefore being ‘pushed away’, and/or due to ‘pull’ factors attracting patients to CIT.  Identified 

‘pull factors’ include predisposing factors (female, highly educated); enabling factors (sufficient 

income, service availability) and need (chronic ailments)12.  

A review of qualitative studies conducted in cancer patients accessing CIT in a variety of 

supportive environments, identified a series of consistent themes emerging from patient 

experiences, including; patient empowerment, incorporating control, support, meaning and 

mastery9, 13-15; stress and coping5, 14; wellbeing or quality of life16-18; connection16, 19, 20; and 

integration and polarisation21, 22.  Mok et al13 found empowerment following cancer support 

group attendance involved three processes: motivation (meaning in life), mastery over illness 

(skills and knowledge), and transformation of thoughts (acceptance of illness)13.  Alternatively, 

yet inherently linked, Bulsara and colleagues found a ‘fighting spirit’ and support from 

significant others, along with acceptance, were the key processes in patient coping and 

empowerment14.   

An individual’s style of coping emotionally throughout the cancer continuum can have 

significant impacts on interpersonal relationships with significant others and medical teams, in 

addition to treatment tolerance, distress and physiological variables.  Perceived preparedness at 

the end of treatment has been related to greater mood disturbance and health related disease3, 23.  

Importantly, those who feel uncertain about how to manage their illness are at increased risk of 

psychological distress3, 23.  Furthermore, those who are better at allowing themselves to 

experience negative feelings, such as fear, sadness and anger, demonstrate more normal cortisol 

patterns, with stress and avoidance shown to increase depressive symptoms in breast cancer 

patients5.  Conversely, social support and the ability to focus on the positives reduces the 

occurrence of distress.   

Following a cancer diagnosis and throughout the entire cancer continuum, patients position 

themselves in a highly dynamic process along a spectrum from patient to agent.  The extremes 

of this spectrum can pose problems for patients with a complete loss of control at one end, as 

may be seen with a paternalistic model of care, versus the disregard of medical experts as the 
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ultimate expression of patient agency and assertion of control24.  Due to the inherently unequal 

relationship between non-expert patients and medical specialists, it is crucial to develop a 

patient-centred model of care that incorporates patient autonomy, informed consent and 

empowerment.  Support services that are integrative and complementary to mainstream medical 

care have been advocated as a method of aiding patient empowerment and autonomy without 

compromising treatment outcomes.  However, in order to be truly ‘integrative’, supportive 

services need to be validated within the mainstream medical community and their impact on 

patients’ psychosocial and physiological outcomes investigated.    

With the high rates of complementary therapy use among cancer patients, and limited 

institutional integration, it is important to provide an examination of patients’ experiences 

within integrative support centres.  As this study was exploratory in nature no specific 

hypotheses were posited, however a number of research questions were posed: 

1. What are patients’ perceptions of CIT, with respect to; 

a. Themes previously determined in the literature including wellbeing, support 

and empowerment? 

b. Novel emergent themes in this specific context? 

2. What do patients gain from accessing services at an integrative oncology clinic? 

3. How does the unique structure and environment created in integrative supportive care 

centres impact patients?  

The purpose of this study was to explore the personal and unique experiences of cancer patients 

utilising supportive services in this novel context. 

MATERIAL & METHODS 

PARTICIPANTS AND SETTING 

The study was conducted over a five-day period at four SolarisCare cancer support centres 

spread throughout Western Australia.  Eligibility requirements for the study included the ability 

to provide informed consent; a diagnosis of cancer; and presentation to a cancer support centre 

with the intent to receive services.  Of the 135 eligible participants, 95 completed a 

questionnaire composed of patient rated outcomes (data presented in Chapter 3), with 66 of 

those completing a series of open-ended questions designed to explore perceptions of CIT, 

which forms the focus of this paper.  Participants were provided with a questionnaire to 

complete within one week and to return directly to researchers via a reply paid envelope.  The 

data is part of a broader study, which was granted ethical approval by The University of 

Western Australia’s Human Research Ethics Committee (RA/4/1/2113) and the Human Ethics 

and Research Committee at Sir Charles Gairdner Hospital (Ref. 2009-61). 
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As the setting for this study, SolarisCare is a unique cancer support organisation in Australia, 

offering drop-in centres mostly within hospitals that provide a quiet area, access to information, 

and a range of CIT for cancer patients and their carers including touch-based, mind-body and 

energy-based therapies.  The centres exhibit a relatively high level of integration with 

mainstream medical care and the CIT offered are evidence-based or evidence-informed, follow 

a strict ‘do no harm’ principle and the therapists must have an Australian national organization 

to which they are current members.  Patients are advised of the services via their medical team 

or can present via self-referral.  All therapies/therapists are constantly evaluated and overseen 

by a postdoctoral cancer researcher and a haematologist with an extensive background in CIT 

and patient supportive care.  All therapists undergo extensive training to ensure patients’ 

physical and psychological safety.  Importantly, no medical misadventure has been reported in 

11 years of practice.  Further, there is no cost incurred by patients for the services. 

 

Figure 1 – Flow of participants through study (n = 66) 

 

 

 

QUESTIONNAIRE 

The questionnaire was developed by a multidisciplinary team, which included haematologists, 

researchers, exercise physiologists, complementary therapists and support centre volunteers.  As 

this study was exploratory in nature, an initial review of qualitative studies was undertaken and 

Individuals presenting to an integrative oncology center over five-day period 
(n = 135) 

Participants completed patient rated outcomes questionnaire 
(n = 95; 71%) 

Excluded (n = 40; 29%) 
Not meeting inclusion criteria (n = 7) 
Declined to participate (n = 23) 
No cancer diagnosis (n = 10) 

Excluded (n = 29; 30%) 
Declined to participate (n = 29) 

Participants completed personal accounts questionnaire 
(n = 66; 69%) 
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anecdotal patient interviews conducted in order to determine and refine the research questions.  

A series of open-ended questions were developed, refined and re-worked based on pilot studies 

with patients of various cancers and treatment stages, and across various ages.   

Table 1 – Questionnaire content 

Question Measurement 
method 

Previously 
identified theme 

Q1. How do you feel immediately after a 
therapy session compared to when you first 
arrive? 

9-point Likert 
scale 

- 

Q2. In what ways do you feel better or worse? Short answer 
response 

- 

Q3. How important have complementary 
therapies been in gaining a sense of control 
over your own body/health? 

Short answer 
response 

Empowerment/sense 
of control 

Q4. Would you recommend complementary 
therapies to other patients? 

Yes or No - 

Q5. If asked by another patient or medical 
professional what would you say was the best 
thing you have gained from the 
complementary therapies?   

Short answer 
response 

- 

Q6. What has been the biggest challenge?   Short answer 
response 

- 

Q7. What impact, if any, do you think 
complementary therapy has had on your 
quality of life during or post treatment? 

Short answer 
response 

Wellbeing/quality of 
life  

Q8. What other factors, positive or negative do 
you believe have contributed to your quality of 
life? 

Short answer 
response 

Wellbeing/quality of 
life  

Q9. Will complementary therapies play a 
significant role in your future lifestyle?   

Yes or No - 

Q10.  Before you started did you have any 
concerns/opinions/beliefs regarding 
complementary therapies? 

Short answer 
response 

- 

Q11.  Do you get support from other individuals 
who participate in the SolarisCare services or 
from within the centre? (i.e. emotional, 
motivational, informational, social) 

Short answer 
response 

Support 

STATISTICAL METHODS  

All results were transcribed into nVivo (v9) and subsequently coded into themes using thematic 

analysis25.  This allowed for both a deductive (themes identified in context of the relevant 

literature) and an inductive (themes grounded within the data from all participants) analysis 
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approach to be taken via constant comparison.   Participant responses were coded using a study 

identification number, gender, age in years, primary diagnosis and question number (i.e. Sn.01, 

F 50 y, breast, Q1).   

Key themes were identified via a comprehensive assessment of previous literature and 

consideration of the research question, and included empowerment, wellbeing and support.  

New themes within the data set were identified through data driven discovery.  Line by line and 

context coding was conducted, and to ensure trustworthiness of the data coding, congruency, 

concordance and validity, three researchers were involved in the coding process.  Once 

agreement was reached, reclassification and relationships between the sub-themes were 

determined for grouping into broader central themes and a thematic map developed (Figure 2). 

RESULTS 

The 66 participants ranged in age from 39-88 y (61±12 y), with 45 females and 21 males.  The 

participants were diagnosed with a range of cancers including breast (n=18), colorectal (n=8), 

gynaecological (n=8) and prostate (n=6), and 42% of participants reported metastatic sites.  

Additionally, 79% of participants had at least one other comorbidity.  The most commonly 

accessed CIT were relaxation massage (56%), reflexology (55%), Reiki (29%) and 

library/lounge (30%).  Additionally, 66% of participants stated using supplements, with 41% of 

those self-selected.  The majority of participants accessed services at the two metropolitan 

centres (64%).  Fifty-three percent of participants were retired, 17% on sick leave and 18% 

employed.   

Of the 66 participants, 100% indicated they would ‘recommend complementary therapies to 

other patients’ and 92% stated ‘CIT would play a significant role in their future lifestyle’.  

Participants rated ‘how they felt immediately after a therapy session compared with when they 

arrived’ on a scale from one, ‘much worse’, to nine, ‘much better’.  A mean score of 8±1 

indicated an improvement in participants’ perception of wellbeing immediately following a 

therapy session.   

Three central themes were identified from participant responses: empowerment [51], support 

[50] and relaxation response [98].  ‘Empowerment’ and ‘Support’ were previously identified 

deductive themes supported by our data set and thematic analysis, in addition to the emergent 

theme of a ‘Relaxation Response’.  Fourteen sub-themes were identified based on the frequency 

of participant responses, inductive and deductive analysis (Table 2).  These sub themes were 

clustered into a framework of multifaceted views held by cancer patients in relation to their 

wellbeing, the role of significant others, and personal control, within the novel integrative 

oncology context explored in this study (Figure 2).   
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Figure 2 – Developed thematic map (n=66) 

 

 

 

Table 2 – Prevalence of themes in data (n=66) 

Key concepts First order theme Second order theme 

Relaxation response [98] Stress response [24] Challenges [18] 

  Symptom distress [47] 

 Mind-body medicine [33] Mood state [43] 

 Wellbeing [44] Positivity [40] 

Empowerment [51] Sense of agency [18]  

 Control [33]  

 Knowledge [12]  

 Self-help strategies [48]  

Support [50] Volunteers [57]  

 Fighting spirit [22] Shared self-reliance [23] 

  Fellowship [27] 

 Gratitude [40]  

DISCUSSION 

RELAXATION RESPONSE  

As a novel theme emerging from participants’ references to “relaxation”, “relaxed” or “relax”, a 

‘relaxation response’ refers to the physiological and psychological response that is in direct 

contrast to the stress response.  Utilisation of support services and CIT within this specific 
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supportive care environment offers a powerful avenue to elicit a relaxation response resulting in 

participants feeling:  

Relaxed. If very tired, have more energy and don’t feel as tired. A lot 

happier mentally. Ready to face the next onslaught of doctors.  A good buzz 

immediately after [Sn.19, F 56 y, unknown, Q2]. 

Physiologically, a relaxation response is defined as “a set of changes in bodily functions such as 

slowing of the heart rate and breathing rate, and an increase in the brain waves associated with 

relaxation, that take place as a result of meditating or practicing other relaxation techniques”26.  

Importantly, relaxation is incompatible with feelings of tension, worry and anxiety, all of which 

are often evident in cancer patients:  

Gained sense of peace, my first session I just cried and the therapy gave me 

the time to relax and reflect. I know the therapies are doing so much good 

[Sn.67, F 67 y, breast, Q5]. 

Benson27 outlined four basic elements required to elicit a relaxation response, all of which can 

be facilitated through selected CIT in a purposefully designed environment, as exhibited at 

selected integrative oncology centres.  The first two elements relate directly to the participant 

and their openness to engage in the therapy facilitated by the therapist, in addition to the 

provision of an environment with decreased environmental stimulus within which the individual 

feels completely comfortable with minimal muscular work27.   Participants noted the importance 

of the environment provided within the hospital setting: 

A place to be at peace and relaxed [Sn.26, M 50y, lung, Q5]. 

It is an oasis in the hospital [Sn.80, F 47 y, gynaecological, Q11]. 

 

STRESS RESPONSE  

Over 70 responses from participants referred to ‘stress’ or ‘symptom distress’, yet all these 

responses were made in regard to the presence and/or reduction of stress and symptoms 

following CIT.  As highlighted by one patient when discussing the importance of CIT: 

Very, very important. Helped me to de-stress, relax and breathe properly 

[Sn.68, F 53 y, brain, Q5]. 

In contrast to the relaxation response, a stress response, often referred to as the ‘flight or fight’ 

response, results in increases in blood pressure, oxygen consumption, respiratory rate, heart 

rate, and muscle tension; biochemical changes such as activation of hypothalamus-pituitary-

adreno (HPA) axis; and release of cortisol2.  The repeated physical and emotional stressors 

associated with cancer activate this stress-response mechanism; with a maladaptive stress 
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response linked to increased mortality and abnormal cortisol patterns, which are in turn linked 

to tumour growth and immune suppression2.   

Based on the responses of participants, CIT appears to provide a counter-balance to the stress 

response elicited by a cancer diagnosis and medical treatment.  In-turn, CIT may play an 

important role in aiding patients to comply with, and tolerate treatment, in order to achieve 

optimal outcomes.  Short-term improvements in distress can be seen immediately following 

periods of reduced stress with CIT improving patients’ abilities to cope and regulate emotion6: 

It has been a very big impact both mentally and physically.  The therapies 

are helping my body cope with cancer as well as helping mentally to cope 

with associated depression. Coping better than I was prior.  Mentally I am 

strengthening all the time [Sn.19, F 56 y, unknown, Q2]. 

Additionally, a stress response is linked to acute and long-term neurophysiological changes 

resulting in further symptoms of distress, as well as negatively affecting cognition and coping 

skills.  In turn, active coping strategies are associated with lower cortisol levels and improved 

wellbeing6.  The impact of psychological distress and the ability to cope with physical 

symptoms is a crucial aspect in the consideration of the effectiveness of CIT.  As noted by one 

patient following CIT: 

Less tired. Brighter in thinking. Lighter in body. Stronger physically and 

emotionally [Sn.33, F 54 y, breast, Q2]. 

A stress and/or relaxation response is also closely linked to mind-body medicine, which is 

predicated on psychological factors directly influencing physiological function and health 

outcomes.  Therefore, improvements in ‘state of mind’ and psychological coping described by 

participants following selected therapies may lead to improvements in physical symptoms of 

distress and treatment tolerance:  

Calm. Happier. Hopeful for my future. Pain and stress in my body and mind 

are very much reduced. It lasts for days after therapy.  When I started at 

SolarisCare I was on 8-10 painkillers a day, within four treatments for body 

pain I was down to 2-4 a day [Sn.14, F 51 y, colorectal, Q2]. 

Scientific concepts behind mind-body interactions often stem from studies into the placebo 

effect or the effects of expectation and belief on the body, with altered neural activity 

demonstrating measurable changes in central nervous system activity28.  Psychological factors 

such as coping style, emotional states, hostility and stress have been shown to directly influence 

physiological function and health outcomes.  As noted by one patient following CIT: 

Return to a normal sense of wellbeing and control of my emotions [Sn.89, M 

62 y, colorectal, Q3] 
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The importance of the link between mind and body was evident in many participants’ 

responses, and is highlighted by one participant:  

It has really helped to make me feel good after feeling so bad. It lifts my 

spirits therefore lifting my wellbeing and state of mind, as well as relaxing 

and pampering my body [Sn.17, F 39, breast, Q7]. 

 

EMPOWERMENT  

Complementary integrated therapies are often considered as ‘self-help techniques’ and previous 

research has associated CIT with increased patient empowerment and an improved sense of 

control5, 13, 14.  In turn, the development of a sense of control is associated with improved health 

and longevity5:   

When you’re having treatment you follow a prescribed course regardless of 

how it affects you. Complementary therapies allow you to choose to do 

something that has positive effects. Feel relaxed, more upbeat, energised.  

Quality time for yourself and your healing [Sn.69, F 52 y, gynaecological, 

Q3]. 

Being prepared through knowledge, given the coping tools to face stressors, and providing a 

safe environment to deal with the emotions that come with a cancer diagnosis are highly valued 

aspects of the integrative centres that allow patients to emerge from sessions feeling prepared, 

stronger, and in control.  As noted by participants:  

My quality of life has improved due to a much improved sense of control 

over this stage of my life.  When added to greater knowledge and awareness, 

this generates a sense of empowerment to deal with the challenges ahead 

[Sn.41, M 65 y, prostate, Q7] 

 

Therapies have been instrumental in gaining back a sense of control, which I 

had lost, and was feeling highly anxious about. It is as much that ‘someone 

cares’, I get that sense from the volunteers, as it is from the therapy itself. 

Hard to define, but it’s the total service which produces benefits [Sn.41, M 

65 y, prostate, Q3]. 

Participants’ sense of empowerment was enhanced not just due to their increased knowledge 

and expectations of disease, but also their understanding of CIT and the role the therapies play 

within the cancer experience:  
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Huge sense of having more control over cancer. Learnt to keep an attitude 

of gratitude. Every day and every breath I breathe is a blessing.  

Complementary therapies have been wonderful help moving the toxins and 

keeping me moving in body and mind [Sn.14, F 51 y, colorectal, Q3]. 

There is an increasingly high uptake of CIT demonstrated in the literature; however consultants’ 

approaches in discussing CIT with their patients are based around personal beliefs and 

individual preferences for conflictual versus empowering dynamics in the patient-doctor 

relationship10.  Importantly, rather than opposing traditional medical systems participants 

perceived the centres as working with medical teams:  

I feel I am doing my part in return to full health. I have put my trust in the 

medical profession to do their bit. Choosing to complement their treatments 

with therapies I am working with them and taking some responsibility for my 

wellbeing [Sn.75, F 65 y, colorectal, Q5]. 

With the majority of participants on treatment, these views provide evidence of a unique 

integrative relationship between the centre, medical consultants and patients who are provided 

with the ability to take some control and agency during the course of treatment through CIT 

usage without alienating their medical teams:  

My doctors are very open to me trying therapies if they give me a sense of 

wellbeing.  Just knowing there is somewhere to turn when things get too 

much gives me a sense of security other than burdening my family and 

friends.  I don’t know whether or not the complementary therapies work 

but I do come away from the treatment more relaxed and in control of my 

life [Sn.32, M 64 y, prostate, Q11]. 

Additionally, increases in patient knowledge and control can be seen to create greater equality 

between patient and consultant, facilitating patient empowerment and a more effective 

interpersonal dynamic and self-efficacy with regards to medical interventions29:  

Feel an active participant in my wellbeing.  I feel I’m treated as an 

individual and there is way more to be than my cancer [Sn.80, F 47 y, 

gynaecological, Q5]. 

 

SUPPORT  

Inextricably linked with the concept of empowerment is the theme ‘support’, with the centres 

and their volunteers positioned to provide a ‘like-minded’ support structure.  Unlike traditional 

support groups, the centres have a multi-tiered approach to patient support that include: 1) the 

therapist whose role is similar to a group facilitator or counsellor; 2) peer support by way of 
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other patients; and 3) volunteers, who represent a unique and integral aspect of the centres. 

Providing a patient resource and drop-in centre staffed by knowledgeable, like-minded 

individuals who volunteer their time creates a unique environment of shared experience:  

Seeing and attending SolarisCare makes me feel I’m among like minds. 

People who also live and thrive since their cancer. Inspiring [Sn.80, F 47, 

gynaecological, Q11]. 

Strong emotions can be modulated through sharing fears and problems with similar others, a 

mutual understanding that is unique to those who have experienced or worked extensively 

within cancer24.  As noted by one patient: 

Not being alone. Unconditional support and understanding. Knowing I can 

do something to relieve my systems and address my concerns [Sn.28, F 60 

y, breast, Q5]. 

Social comparison theory states that the experience of comparing oneself with others in a like 

situation acts to validate feelings, normalises illness, provides positive role models, encourages 

positive health behaviours and improves self-esteem30.  Empathy and identification are key 

aspects of a supportive relationship and the most valuable information for patients is that which 

parallels their cancer experiences23:   

All volunteers caring, spent time talking, explaining and sharing their story 

related to my problem.  Brought us a cup of tea and ‘home-like’ comfort. 

Made journey much more do-able. Encouragement and understanding. 

Refreshing and great. Personal touch not rushed [Sn.55, F 72 y, 

colorectal, Q11]. 

In this novel setting, a sense of community and fellowship is established through shared self-

reliance with volunteers and other patients, in addition to the experience of feeling cared for by 

others, as one participant explained: 

The moment you walk through the front door of SolarisCare you are made 

to feel loved, special, cared for and worthy of their (volunteers) time. A 

wonderful experience at a not some wonderful time of my life. Thank so 

much for the wonderful facility [Sn.17, F 39, breast, Q7]. 

Aspects of group attendance previously identified by researchers as problematic include dealing 

with the death of group members and whilst this is still the case within the centres it is 

important how patients re-frame and cope when faced with the reality of a cancer diagnosis as 

one patient explains:  
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You see people who are not going to make it. This stops you putting too 

much unrealistic belief in the power of therapies, but is a bit sobering 

[Sn.69, F 52 y, gynaecological, Q8]. 

Contrary to other studies ‘fighting spirit’ is a sub theme of support rather than empowerment 

due to the context of patient responses14.  In the context of the specialised support centres, the 

therapists and volunteers are an integral aspect of the experience, with patients developing a 

shared self-reliance and fellowship with other patients and staff.  This in turn leads to increased 

feelings of hope and the ability to have, or maintain a fighting spirit:  

Knowing there are so many people just like you.  The volunteers are 

amazing people.  Make you feel good, relaxed and hopeful that you can 

beat your cancer [Sn.10, F 67 y, breast, Q5]. 

Complementary therapy has a huge impact on my quality of life and 

fellowship with other loving positive ladies support. SolarisCare and the 

therapies have been a safe harbour where I have grown heaps and am 

getting better every day.  SolarisCare brings hope into my life everyday 

[Sn.14, F 51 y, colorectal, Q7]. 

In the community and reinforced by the media, cancer is portrayed as an enemy and invader, 

with those diagnosed obliged to fight and maintain a positive attitude, making them morally 

culpable for their recovery24.  This perceived ‘prison’ of positive thinking inhibits patients’ 

ability to express negative feelings such as fear or anger without placing a burden on family and 

friends.  The centres provide a ‘safe’ environment that permits patients to express emotions 

without burden:  

Good to have a place to open up should you want to, without putting extra 

burden on family and friends. Nice to meet people who are going through 

what you are. More empathy than in a chemo ward or doctors surgery 

[Sn.69, F 52 y, gynaecological, Q8]. 

Additionally, researchers have identified a series of unmet needs amongst patients including 

desire for information, respite or time away from carer, and help in dealing with emotional 

problems, ventilation of feelings and dealing with fear of recurrence31.  The centres are uniquely 

positioned to address these needs through the provision of a resource library, therapies that 

allow a ‘time-out’ without fears for safety or health, and support provided by therapists and 

volunteers:  

Having a goal for the week. A purpose to go to an appointment where you 

don’t have to try hard or put on a front as I might when going out for 

coffee with friends.  You can just be yourself – out of own home [Sn.36, F 

52 y, colorectal, Q5]. 
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LIMITATIONS AND FUTURE RESEARCH 

This study involved the use of open-ended questions as a preliminary exploration of the 

experiences of patients attending novel integrative oncology centres throughout Western 

Australia.  Generalisations regarding the findings of this exploratory study across other centres 

offering CIT or individual therapies should be avoided due to structural and environmental 

differences.  However, the overwhelmingly positive experience of patients may guide future 

research and the development of integrative oncology centres aiming to enhance patient support 

and clinical outcomes.   

The exploration of a patient’s personal experience allows researchers a unique view of 

integrative oncology centres, however there are acknowledged limitations from utilising a 

questionnaire-based design.  Future research should include in-depth interviewing and focus 

groups, with the potential for purposeful sampling in order to thoroughly explore given concepts 

and themes.  Additionally, an examination of the experiences of volunteers, therapists and 

medical professionals with regards to integrative oncology centres would provide invaluable 

information regarding the highly dynamic relationship involved in integrative, patient-centred 

care. 

CONCLUSION 

SolarisCare is a beautiful, peaceful, calming place.  From the moment you 

walk in the door it has a beautiful feeling.  I get emotional support, the 

people there encourage me, I feel motivated and I get plenty of information 

when needed.  Socially it is wonderful because you get to talk to people 

who are in similar circumstances.  SolarisCare changed my life.  We need 

more centres to help and encourage patients.  Volunteers are so caring 

and offer1 so much support.  When I am feeling better I would like to be in 

a position to help people like they have helped me [Sn.94, F 46y, breast, 

Q11].  

One of the key merits of the patients’ experiences of the centres, and their interaction with 

the volunteers, is that patients are allowed to work through their personal cancer journey with an 

increased rather than decreased sense of empowerment; and without placing them in opposition 

to conventional medicine.  In the medical sphere, patients are often considered solely in relation 

to their deficits, symptoms and burden; in effect defined by their disease.  Complementary 

integrated therapies as practiced in the Western Australian specialised support centres presents 

an opportunity for patients to feel relaxed, supported and empowered, and to take an active role 

in their health, often for the first time since the diagnosis of cancer16, 24, 32.  In the context of 

integrated supportive services, patient empowerment does not challenge medical dominance but 



  60 

creates a situation of equality leading to greater patient self-efficacy with regards to medical 

interventions and CIT.  The support from the centres, their staff, therapists and volunteers 

facilitates positive relationships with family, friends and significant others through relieving 

their burden of care, facilitating empowerment and agency, and allowing patients to express 

emotions in a safe and guilt free environment29.  In order to effectively target and enhance 

integrative support services in a hospital setting and improve patient outcomes, it is crucial to 

explore the experiences of patients, as expressed in their own words and then to use these forms 

of expression to initiate improvements in clinical outcomes.  
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CHAPTER 5.  TEST-RETEST RELIABILITY OF THE AEROBIC POWER 

INDEX SUBMAXIMAL EXERCISE TEST IN CANCER PATIENTS 

PREFACE: 

A significant part of this chapter has been published in the Journal of Sport Science and 

Medicine and the full PDF is presented in Appendix A. 
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Abstract  
The purpose of this study was to investigate the reliability of the 
Aerobic Power Index (API) submaximal cardiorespiratory exer-
cise test, as well as associated variables of oxygen uptake (ml 
kg-1 min-1) and ratings of perceived exertion (RPE) in cancer 
patients who are generally unable to complete maximal or 
lengthy aerobic fitness tests. Twenty male and female partici-
pants (11 male; 9 female) aged between 18 and 70 y (mean = 
53.28 ± 11.82 y) were recruited with medical consent within 4 
weeks of completing chemotherapy treatment for a lympho-
haematopoietic cancer (LHC). Of the twenty recruited partici-
pants’ 2 were excluded from analysis due to disease relapse or 
complications unrelated to testing occurring within the month 
following testing. Intra-class correlation coefficient (ICC) scores 
for power output (W·kg-1) and oxygen uptake (ml·kg-1·min-1) 
were highly reliable (R1 = 0.96 and 0.96, respectively) and the 
ICC for RPE was moderately reliable (R1 = 0.83). Technical 
error of measurement results for power output (W·kg-1), oxygen 
uptake (ml kg-1 min-1) and RPE were 0.11W.kg-1, 1.18 ml·kg-

1·min-1 and 1.0 respectively. A Pearson’s product-moment corre-
lation demonstrated a strong relationship between power output 
(W·kg-1) and oxygen uptake (ml·kg-1·min-1) for both trials (r = 
0.93 and 0.89, respectively). Results demonstrate that the API 
test is a highly reliable protocol for use with a LHC population 
and can be considered a clinically feasible, safe and tolerable 
exercise test. 
 
Key words: Exercise test, non-Hodgkin’s lymphoma, physical 
fitness, aerobic fitness, lymphohaematopoietic cancers 
 

 

 
Introduction 
 
Lymphohaematopoietic cancers (LHC) are cancers of the 
blood and lymphatic systems and include Hodgkin lym-
phoma (HL), non-Hodgkin’s lymphoma (NHL) and mye-
loma. The most common LHC, NHL has seen a gradual 
increase in diagnosis due to improved detection and 
screening (Australian Institute of Health and Welfare, 
2008a). However, prevalence is well countered by signifi-
cant increases in 5-year survival rates in Australia from 
46% in 1982-1986 to 63% in 1998-2004 in both males 
and females (Australian Institute of Health and Welfare, 
2008b). An increase in survival brings with it a focus on 
the rehabilitation and long term health of cancer patients, 
with exercise emerging as a key strategy to recovery, 
preventing recurrence and managing comorbidities. The 
growth in research and clinical presentation has lead to a 
crucial need to examine relevant, tolerable, safe and reli-
able cardiorespiratory fitness tests that are applicable 
across  the  entire cancer continuum, and importantly, can 

be applied in a clinical setting, as well as in a laboratory 
(Courneya, 2003).  

The gold standard measurement of cardiorespira-
tory function is maximal oxygen consumption testing. 
However, maximal testing in a population that exhibits 
high levels of fatigue and deconditioning (Curt et al., 
2000), which is typically exacerbated by exercise, may be 
deleterious to physical functioning and deter potential 
participants. Consequently, submaximal testing presents a 
more appropriate means to assess cardiorespiratory fitness 
in cancer patients during and immediately post treatment, 
and in turn may encourage more patients to participate in 
the testing and ongoing exercise. 

With regards to submaximal testing there are a va-
riety of testing modalities available including step tests, 
treadmill tests and cycling based tests. Two key advan-
tages of cycling tests compared to step or treadmill tests 
are that they are weight supported, thereby reducing stress 
and strain on joints, and that they do not require dynamic 
balance. These are important considerations, as the physi-
cal manifestations of chemotherapy treatment induce a 
number of side effects which may compromise a patient’s 
ability to safely perform maximal or submaximal exercise 
testing requiring dynamic balance, muscle control, muscle 
strength, and proprioception. Furthermore, side effects as 
a result of chemotherapy and associated pharmacological 
agents used to treat LHC can also result in muscle weak-
ness, numbness in limbs and paresthesia (Michael and 
Stubblefield, 2009), which can impact a patient’s ability 
to safely perform treadmill exercise, with stationary cy-
cling representing a well-tolerated and safer option. Addi-
tionally, cycle ergometers are generally less expensive 
and more portable than treadmills, allowing for utilisation 
in a clinical or hospital setting. 

A submaximal cycle test that may be appropriate 
for a cancer population is the Aerobic Power Index (API), 
a component of the Tri-Level Fitness Profile developed 
by Telford and colleagues (Telford et al., 1987). The 
advantages of the API over other submaximal cycling 
tests include its short duration (~2-5 min depending on 
fitness levels), use of set work loads (which prevents the 
need to predict workloads in order to achieve a target 
heart rate), the use of a standard predetermined attainable 
heart rate (75% HRmax: (220 – age) X 0.75), and the avail-
ability of established normative values. In addition to 
participant or pathology considerations, the reliability of 
the API test is crucial both in research and clinical work.  
To date, the API has been shown to be reliable in a num-
ber of clinical populations which share some common 

Research article 
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ABSTRACT 

OBJECTIVES 

The purpose of this study was to investigate the reliability of the Aerobic Power Index (API) 

submaximal cardiorespiratory exercise test, as well as associated variables of oxygen uptake (ml 

kg-1 min-1) and ratings of perceived exertion (RPE) in cancer patients who are generally unable 

to complete maximal or lengthy aerobic fitness tests.  

METHODS 

Twenty male and female participants (11 male; 9 female) aged between 18 and 70 y (53.3±11.8 

y) were recruited with medical consent within four weeks of completing chemotherapy 

treatment for a haematological malignancy (HEM).  Of the twenty recruited participants, two 

were excluded from analysis due to disease relapse or complications unrelated to testing within 

the month following testing.  

RESULTS 

Intra-class correlation coefficient (ICC) scores for power output (W.kg-1) and oxygen uptake 

(ml kg-1 min-1) were highly reliable (R1=0.96 and 0.96, respectively) and the ICC for RPE was 

moderately reliable (R1=0.83).  Technical error of measurement results for power output (W.kg-

1), oxygen uptake (ml kg-1 min-1) and RPE were 0.11W.kg-1, 1.18 ml kg-1 min-1 and 1.0 

respectively.  A Pearson’s product-moment correlation demonstrated a strong relationship 

between power output (W.kg-1) and oxygen uptake (ml kg-1 min-1) for both trials (r=0.93 and 

0.89, respectively).  

CONCLUSIONS 

Results demonstrate that the API test is a highly reliable protocol for use with a HEM 

population and can be considered a clinically feasible, safe and tolerable exercise test. 

KEYWORDS  

Exercise test; Non-Hodgkin Lymphoma; Physical fitness; Aerobic fitness; Haematological 

cancers. 
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INTRODUCTION 

Haematological malignancies (HEM) are cancers of the blood and lymphatic systems and 

include Hodgkin lymphoma (HL), non-Hodgkin lymphoma (NHL) and myeloma. The most 

common HEM, NHL has seen a gradual increase in diagnosis due to improved detection and 

screening.  However, prevalence is well countered by significant increases in 5-year survival 

rates in Australia from 46% in 1982-1986 to 63% in 1998-2004 in both males and females1.  An 

increase in survival brings with it a focus on the rehabilitation and long-term health of cancer 

patients, with exercise emerging as a key strategy to recovery, preventing recurrence and 

managing comorbidities.  Based on demand, the presentation of cancer patients in a clinical 

setting has grown rapidly and concurrently with the increase in research being conducted and 

disseminated.  Following a ‘do no harm’ mantra, physical activity is widely recommended for 

cancer patients, whilst the magnitude of benefits and the prescription of specifics per population 

are still under investigation2.  The growth in research and clinical presentation has led to a 

crucial need to examine relevant, tolerable, safe and reliable cardiorespiratory fitness tests that 

are applicable across the entire cancer continuum, and importantly, can be applied in a clinical 

setting, as well as in a laboratory3.  

The gold standard measurement of cardiorespiratory function is maximal oxygen consumption 

testing. However, maximal testing in a population that exhibits high levels of fatigue and 

deconditioning4, which is typically exacerbated by exercise, may be deleterious to physical 

functioning and deter potential participants.  Consequently, submaximal testing presents a more 

appropriate means to assess cardiorespiratory fitness in cancer patients during and immediately 

post treatment, and in turn may encourage more patients to participate in the testing and on-

going exercise. 

With regards to submaximal testing there are a variety of testing modalities available including 

step tests, treadmill tests and cycling based tests.  Two key advantages of cycling tests 

compared to step or treadmill tests are that they are weight supported, thereby reducing stress 

and strain on joints, and that they do not require dynamic balance.  These are important 

considerations, as the physical manifestations of chemotherapy treatment induce a number of 

side effects which may compromise a patient’s ability to safely perform maximal or 

submaximal exercise testing requiring dynamic balance, muscle control, muscle strength, and 

proprioception.  Chemotherapy and associated pharmacological agents used to treat HEM 

including corticosteroids (i.e. Prednisone), alkylating agents, Cisplatin and Vincristine have 

been linked to peripheral neuropathies, myopathies, osteoporosis and joint arthropathies5.  As a 

result patients may exhibit muscle weakness, numbness of lower and upper limbs often 

following a ‘glove and stocking’ distribution, pain, sensory changes and paresthesias6.  These 

symptoms alone or in combination with pre-cancer pathologies may limit a patient’s ability to 

safely perform treadmill-based exercise, with stationary cycling representing a well-tolerated 
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and safer option.   Additionally, cycle ergometers are generally less expensive and more 

portable than treadmills, allowing for utilisation in a clinical or hospital setting. 

A submaximal cycle test that may be appropriate for a cancer population is the Aerobic Power 

Index (API), a component of the Tri-Level Fitness Profile developed by Telford and 

colleagues7.  The advantages of the API over other submaximal cycling tests include its short 

duration (~2-5 min depending on fitness levels), use of set workloads (which prevents the need 

to predict workloads in order to achieve a target heart rate), the use of a standard predetermined 

attainable heart rate (75% HRmax: (220 – age) x 0.75), and the availability of established 

normative values.  In addition to participant or pathology considerations, the reliability of the 

API test is crucial both in research and clinical work.  To date, the API has been shown to be 

reliable in a number of clinical populations which share some common factors with cancer 

including chronic fatigue syndrome (intra-class correlation coefficient: ICC=0.97)8, an obese 

population (ICC=0.95)9 and a sedentary population (ICC=0.98)10.  Whilst there are some 

common clinical characteristics between these populations and a HEM population, it is 

important for research purposes that the reliability and applicability of this test is established.  

Therefore, the main purpose of this study was to determine the test-retest reliability of the 

submaximal API test in a HEM population.  Additionally, we aimed to determine the reliability 

of oxygen uptake ( O2: ml kg-1 min-1) and ratings of perceived exertion (RPE11) during the 

API.   

METHODS 

Twenty participants (11 males and 9 females) aged between 18 and 70 y were recruited from 

metropolitan hospitals in Perth, Western Australia (WA), as part of a larger study involving 

HEM patients being conducted collaboratively between the University of Western Australia and 

Sir Charles Gairdner Hospital (SCGH).  All participants had been diagnosed with lymphoma or 

myeloma and had completed chemotherapy treatment within the previous 4 weeks.  All 

participants provided informed consent prior to participation, and the University of Western 

Australia, SCGH and other WA metropolitan hospitals granted ethics approval.  Participants 

were asked to attend two testing sessions that were held at the same time of day, one week apart 

and were instructed to follow the same daily routine with regards to diet and incidental activity 

and not to participate in any exercise in the 24 h prior to testing.  

Prior to testing participants completed the revised physical activity readiness questionnaire (r-

PAR-Q)12 and were asked about current medications that may interfere with heart rate during 

testing.  During the testing sessions, participants initially performed the API and following the 

first testing session completed the International Physical Activity Questionnaire (IPAQ)13, the 

Symptom Distress Score questionnaire14 and provided medical characteristics information.  The 

IPAQ was used in order to determine current activity levels, while the Symptom Distress Score 

V
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is a questionnaire that assesses cancer patients level of distress across seven dimensions on a 

scale from ‘not at all’ at 0 to the ‘worst possible’ at 10.  Both questionnaires have been shown to 

be reliable in a HEM population13, 14.  This data was collected in order to provide a 

comprehensive ‘snapshot’ of participants’ abilities in respect to their health and aerobic 

conditioning.   

Upon arrival at the School of Sport Science, Exercise & Health physiology laboratory, all 

participants were weighed using Sauter scales (August Sauter GmBH, D-7470 Albstadt 1 

Ebingen, West Germany).  In addition, height was measured (stadiometer) and target heart rate 

(THR) was calculated, based on the formula: (220-age) x 0.757.  The same exercise physiologist 

attended both sessions, and the temperature in the lab was kept consistent between 22°C and 

23°C.  During both testing sessions, participants wore Polar heart rate (HR) monitors (Polar 

Electro Oy, Kempele, Finland).  During the API, participants were seated on a front access 

(back wheel only design) Exertech Ex-10 cycle ergometer (Repco Cycle Company, 

Huntingdale, Victoria, Australia), with the seat positioned so that their knee was slightly flexed 

when the foot was placed on the pedal at its lowest point.  Individual seat positions were 

recorded and replicated each testing session.  Participants were positioned so that they could 

easily sight an attached computer that displayed watts (W) achieved during cycling.  Resting 

HR was recorded and participants were familiarised with the testing protocol, which included 

the use of respiratory breathing and gas analysis equipment, as well as the reporting of their 

rating of perceived exertion (RPE) associated with the exercise.  Participants practiced breathing 

into the gas analyses equipment for 1 min in order to familiarise themselves with this form of 

testing.  Oxygen consumption was measured throughout the test by a metabolic cart consisting 

of  a computerised on-line system.  Inspired air was measured by a Morgan Ventilometer Mark 

II 225A (P.K Morgan, UK), while expired air was continuously sampled and recorded every 15 

s by Applied Electrochemistry S-3A O2 and CD-3A CO2 anaylisers (Pittsburgh, Pennsylvania, 

USA).  The O2 and CO2 sensors were calibrated prior to and after each test using reference 

gases that had been gravimetrically determined on a previous occasion.  The Morgan ventilator 

was calibrated prior to and after each test according to the manufacturer’s instructions.  

Additionally, after each exercise test was completed, the reference gases were continuously 

sampled by the O2 and CO2 sensors for a period of 2 min.  The last min of data was averaged 

and assessed for analyser drift, with no ventilatory drift occurring during testing.  

Participants then commenced the API cycle test at a very low staring point of 25 W for 1 min, 

with the power output increasing by a further 25 W every subsequent min until the participant 

reached their THR or chose to stop the test prematurely.  The test was terminated at the end of 

the min that THR was reached.  Additionally, RPE was recorded 55 s into each min, while HR 

was recorded at the end of each min.   
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The power output (W) that occurred when THR was reached was determined through 

previously used interpolation techniques7.  This was performed by calculating the difference 

between the HR recorded at the second last workload and the THR, as well as the difference in 

HR scores recorded for the last two workloads.  The two outcomes were then represented as a 

fraction and applied to the workload increment of 25 W.  The result was added to the power 

output achieved during the second last workload, and then divided by the participant’s body 

mass in kilograms (W.kg-1).  This same interpolation method was applied to O2 and RPE data 

in order to determine the equivalent of these values at the THR. 

As the Ex-10 cycle ergometer is an air-braked system that depends on air resistance for the 

absorption of energy, corrections were made to the W.kg-1 value in order to account for changes 

in daily temperature and atmospheric pressure.  The correction factor is represented by the 

formula: P/760x295/(273+T), where P is atmospheric pressure in mmHg, and T is room 

temperature in C°.   

Statistical analysis was carried out under the guidance of a statistician and involved a number of 

methods including paired t-tests to determine significant differences between trials for all 

endpoint data, Pearson’s correlations, absolute and relative technical error of measurements 

(TEM)15, intra-class correlations (ICC)16 and limits of agreement17, 18, which have been detailed 

in an earlier publication9.  Classification of reliability for physiological measures followed the 

guidelines proposed by Vincent, with ICC scores above 0.90 categorised as highly reliable, 

values between 0.80 and 0.89 considered as moderately reliable, and values below 0.80 

categorised to be of questionable reliability16.  Correlation values were interpreted following 

guidelines established by Cohen19.  Data analysis was performed using Excel (Microsoft Office, 

2011 edition) and Statistical Package for the Social Sciences, version 19 (SPSS, IBM inc., US). 

RESULTS 

Of the twenty recruited participants, two were excluded from analysis due to disease relapse or 

complications unrelated to testing within the month following testing.  The eighteen remaining 

participants (9 males and 9 females) ranged in age from 27-68 y (53±11 y, height 172.3±6.49 

cm, body mass 80.22±7.03 kg, body mass index 25.8±1.6)(Table 1).  The majority of 

participants were diagnosed with non-Hodgkin lymphoma (n=15), in addition to Hodgkin 

lymphoma (n=2) and myeloma (n=1)(Table 1).  No participants exhibited co-morbidities that 

would limit testing or were taking medications known to influence heart rate.   

 

 

 

V
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Table 1.  Descriptive statistics of test-retest participants [^ According to International Physical 

Activity Questionnaire with 7 day recall; * Based on body mass index] 

 Male (n=9) Female (n=9) Total (n=18) 
 Mean SD Mean SD Mean SD 
Symptom Distress Score 6.54 8.50 8.33 5.89 7.83 7.36 
Disease Type        

Hodgkin Lymphoma 0  2  2  
Non-Hodgkin Lymphoma 9  6  15  
Myeloma 0  1  1  

Incidence of co-morbid pathologies       
Affecting lower limb & trunk 7  1  8  
Affecting upper limb 1  3  4  

Excess body weight* 5  5  10  
Activity Classification Level^        

Low 0  3  3  
Moderate 5  5  10  
High 4  1  5  

 

Individual power output results recorded during the trials were compared to established 

normative tables which account for age and gender, with overall rankings ranging from 1 (poor) 

to 4 (above average) out of 6 categories and averaged 2.22 (fair) for both trials7.  This score 

highlights below average fitness levels for patients post treatment.  The mean time for the tests 

was 4.36 min (SD=1.15).  Levels of symptom distress, physical activity and pathologies 

incidence are highlighted in Table 1.  Symptom distress showed no significant change following 

completion of the test (p=0.18) with a mean score of 8.17 and 7.5, respectively for the two 

sessions. 

Intra-class correlation analysis indicated high reliability for power output and O and moderate 

reliability for RPE16.  Absolute technical error of measurement and relative technical error of 

measurement results are reported in Table 2 along with average results for W.kg-1, O2, and 

RPE. 

 

  

V

V
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Table 2.  Additional test-retest results for W.kg-1, VO2 (ml kg-1 min-1), and RPE during the 

Aerobic Power Index submaximal aerobic exercise test 

 Power output 
(W.kg -1) 

Oxygen Uptake 
(ml kg-1 min-1) 

Ratings of perceived 
exertion 

 Test 1 
(n=18) 

Test 2 
(n=18) 

Test 1 
(n=18) 

Test 2 
(n=18) 

Test 1 
(n=18) 

Test 2 
(n=18) 

Mean ± SD 1.31 ± 
0.43 

1.32 ± 
0.41 

14.19 ± 
4.00 

14.69 ± 
3.82 

12.39 ± 
2.07 

12.40 ± 
2.37 

Confidence intervals       
Lower bound -0.92 -1.25 -0.85 
Upper bound 0.06 0.24 0.81 
Paired t-test (two-
tailed) 

p=0.75 p=0.18 P=0.96 

Technical error of 
Measurement 

0.11W.kg-1 1.18 ml kg-1 min-1 1.0 

Relative technical 
error of measurement 
(%TEM) 

8.65% 7.37% 9.57% 

Intra-class Correlation 0.96 0.96 0.83 
Limits of agreement 
(bias ± random error) 

-0.01 ± 0.32 -0.02 ± 3.29 -0.50 ± 2.95 

 

Figure 1.  Limits of agreement demonstrated in a Bland-Altman plot for test-retest data for RPE 

(n=18). The random error lines forming the 95% limits of agreement are shown on the plot. 
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Figure 2.  Limits of agreement demonstrated in a Bland-Altman plot for test-retest data for 

VO2 (ml.kg-1.min-1) (n=18).  The random error lines forming the 95% limits of agreement are 

shown on the plot. 

 

 

Figure 3.  Limits of agreement demonstrated in a Bland-Altman plot for test-retest data for 

W.kg-1 after log transformation (n=18).  The random error lines forming the 95% limits of 

agreement are shown on the plot. 
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Pearson product-moment correlation coefficient scores indicated a strong relationship between 

power output (Wkg-1) and O2 (ml kg-1 min-1) for trial 1 (r=0.93) and trial 2 (r=0.89).  

However, RPE was moderately positively correlated with power output (W.kg-1) and O2 (ml 

kg-1 min-1) in trial 1(r=0.36 and r=0.35 respectively) showing a tendency towards a strong 

positive relationship in trial 2 (r=0.58 and r=0.45).    

DISCUSSION 

A significant side effect for HEM patients post chemotherapy is persistent mental and physical 

fatigue, with long duration or onerous testing protocols presenting a significant burden for 

patients.  Currently, there are numerous submaximal cycling or walking exercise tests that have 

and continue to be used clinically and in research, however the API is unique in its short 

duration and relative ease of administration.   

Due to the multifactorial nature of cancer and its treatment side effects, both research and 

clinical assessment often requires the testing of multiple factors during one session.  Well-

documented side effects such as cognitive impairments (‘chemo brain’ or ‘chemo fog’)20 and 

cancer related fatigue4 may significantly impair patients’ abilities to engage in and concentrate 

during long testing sessions and may compromise the validity of their results.  The average RPE 

values during the trials in the current study were both 12, indicating a perceived exertion just 

below ‘somewhat hard’.  This result confirms that participants were required to exert some 

effort, yet did not consider the protocol to be overly demanding.  Additionally, all participants 

were able to achieve their THR, and returned for the second testing session.   

Despite a number of participants reporting musculoskeletal and/or neuromuscular pathologies 

prior to the testing, all were able to successfully complete the stationary bike API without 

limitation or exacerbation of symptoms, with this evidenced by no significant difference in 

symptom distress scores pre and post testing.  This, combined with the final average RPE scores 

noted above, suggests that the API protocol was well tolerated.  Finally, the mean time of the 

test was 4.36 min, confirming the short duration of the protocol.  The results are not confounded 

by the varied diagnoses as analysis protocols conducted were within individuals. 

The selection of an exercise test to be used to assess cardiovascular fitness in a deconditioned or 

diseased state, as well as to monitor fitness over time presents a number of challenges.  It must 

allow for ease of administration, tolerance at a wide variety of fitness levels and be reliable in 

respect to results.  Importantly, the API has established normative values that account for 

gender and age, with outcomes ranging from ‘poor’ to ‘elite’, allowing for the evaluation of 

fitness along an extensive continuum.  This is of particular importance in a HEM population, as 

the varying diseases do not have an established lifestyle cause, so patients may exhibit varying 

levels of fitness and activity prior to diagnosis.  The IPAQ results of the study population 

V

V
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highlighted the spread of physical activity levels with the majority of participants (55%) having 

moderate levels of activity. 

Currently, the 5-year survival rates for HEM range from 85.2% for HL to 62.1% for NHL, with 

this high rate due to advances in diagnosis and treatment regimes over the last decade1.  

Additionally, the mean age of diagnosis of Hodgkin lymphoma is comparatively young at 37 

years of age21.  It is therefore crucial for clinical assessment and research that the fitness test 

selected be appropriate throughout an individual’s lifetime and is able to demonstrate the 

variability in fitness levels from a severely deconditioned state through to the elite at any age.  

While the original published protocol for the API does not include assessment of oxygen uptake 

this information can provide additional information to researchers and clinicians.  The 

correlation of end-point results for power output and O2 demonstrated a strong relationship 

between these two variables during both trials, suggesting that the API may be used to predict a 

participant’s maximal oxygen uptake.  Future research should consider assessing this aspect. 

 

CONCLUSION 

Test-retest of the API submaximal exercise test in a cancer population demonstrated high 

reliability for the main outcome measure of power output (W.kg−1), while associated variables 

relating to RPE and O2 were also found to be reliable.  All participants were able to reach and 

complete the given workload for their THR and none reported any limitations during testing or 

exacerbation of symptoms.  When comparing submaximal exercise tests, the API test represents 

a simple protocol that is easy to administer, is relatively short in duration, requires no estimation 

of workloads, is weight assisted and has normative values.  As the test can be performed 

without the assessment of ventilatory variables it also requires minimal specialised equipment, 

making it ideally suited to both a clinical and research setting.  These factors combine to make 

the API a highly valid and clinically applicable test of cardiorespiratory fitness for cancer 

patients during and post treatment. 
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CHAPTER 6.  PROTOCOL OF THE ‘THRIVING’ RANDOMISED 

CONTROLLED TRIAL TO ASSESS THE EFFICACY OF A COMBINED 

AEROBIC AND RESISTANCE EXERCISE PROGRAM POST TREATMENT 

ON PHYSIOLOGICAL AND PSYCHOSOCIAL OUTCOMES IN 

HAEMATOLOGICAL CANCER PATIENTS 

 

This chapter details the protocols for the intervention study conducted, with results presented in 

Chapter 7. 
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ABSTRACT 

PURPOSE 

Following treatment, haematological cancer patients exhibit significant physical deconditioning 

and psychological distress resulting from both the treatment and the disease.  Exercise has been 

shown as a safe and effective method of rehabilitation in cancer patients, with the potential to 

reverse the deleterious effects following diagnosis.  Our aim was to investigate the efficacy of 

an immediate or delayed exercise program on patient outcomes following treatment for a 

haematological malignancy. 

PATIENTS AND METHODS 

Between July 2010 and December 2011, haematological cancer patients from Western Australia 

who had completed chemotherapy were randomly assigned to immediate exercise (IEG; n=18) 

or delayed exercise (DEG; n=19).  The exercise intervention incorporated aerobic and resistance 

training performed three times per week for 12 weeks.  Patient rated outcomes (PRO) included 

cancer related fatigue (CRF), quality of life (QoL), psychological distress, exercise habit and 

behaviour.  Physiological outcomes included cardiovascular fitness, muscle strength, physical 

function and body composition. 

RESULTS 

Patient adherence to the exercise program was 85%, with patients completing, on average, 74 

min per week of aerobic exercise and strength training at an intensity ranging from 51-87% of 

maximum weight.  A significant time by group interaction (p<0.05) was seen for PRO and 

physiological outcomes including CRF (p=0.01), QoL (p≤0.001), aerobic fitness (p≤0.001) and 

muscle strength (p≤0.001).  Follow-up t-tests showed a significant difference in change between 

the IEG and DEG from weeks 0-12 (p≤0.001 to p=0.046), and significant differences between 

groups from weeks 12-24 (p≤0.001 to p=0.050).   

CONCLUSION 

A 12-week exercise program, whether commenced immediately post cancer treatment or 

delayed by 12 weeks, resulted in significant statistical and clinical improvements in PRO, 

including QoL and CRF, and physiological outcomes such as aerobic fitness, muscle strength 

and body composition, in haematological cancer patients without any exacerbation of 

symptoms. 
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INTRODUCTION 

There were an estimated 79 000 and 22 000 new cases of lymphoma and myeloma, respectively, 

diagnosed in the United States of America in 2012, with an associated 5-year survival ranging 

from 40% for myeloma, 67% for non-Hodgkin Lymphoma (NHL) and 85% for Hodgkin 

Lymphoma (HL)1.  Of relevance, the risk of diagnosis for NHL and myeloma increases with 

age, with approximately 50% of patients diagnosed over 65 y.  Notably, both cancers are 

evident in younger ages, with HL most prevalent between 15 and 40 y1.  With survival rates 

expected to increase with advances in treatment and the potential for diagnosis from young 

adulthood onwards, post-treatment rehabilitation strategies targeting optimal recovery and long-

term health are of key importance.  Additionally, patients with haematological malignancies are 

subjected to high treatment loads, often with multiple cycles over a series of months 

incorporating high dose chemotherapy and/or radiation2, 3.  The debilitating effects of these 

treatment include significant physical deconditioning such as reductions in cardiovascular 

fitness, functional capacity and muscle strength (MS), changes in body composition, 

psychological distress, reductions in quality of life (QoL) and cancer related fatigue (CRF)4. 

The National Comprehensive Cancer Network defines CRF as a “distressing, persistent, 

subjective sense of physical, emotional and/or cognitive tiredness or exhaustion related to 

cancer or cancer treatment that is not proportional to recent activity and interferes with usual 

functioning”5.  Cancer related fatigue is often thought of as a syndrome rather than a discreet 

side effect due to its multiple causes and resultant symptom clusters including pain, distress, 

sleep disturbances and decreased functional status.  Notably, Prue and colleagues found no 

relationship between disease variables (i.e. staging, diagnosis, time since diagnosis) or treatment 

variables (i.e. treatment regime, dose or cycles) and fatigue, with the incidence of CRF reported 

between 70-80% in clinical trials6.  Furthermore, patients often reported fatigue as a side effect 

that persisted for the longest duration post cancer treatment and had the greatest impact on their 

lives, while 45% of patients believed that nothing could be done to address CRF7.  Specifically, 

in haematological patients, Knobel and colleagues reported a significantly higher level of 

fatigue in lymphoma patients treated with high dose chemotherapy compared with a reference 

population assessed 4-10 years post cancer treatment8.  The difficulty in treating CRF is related 

in part to the multiple causative factors along with the misconception that rest alone alleviates 

fatigue9.  Curt and colleagues found that 48% of patients were not told how to manage their 

fatigue, while those who were given fatigue management techniques reported bed rest and 

relaxation as the most often prescribed strategy7.  Research investigating exercise and CRF is 

predicated on the concept of physical deconditioning that occurs as a result of illness, treatment 

and detraining post diagnosis.  Further reductions in activity post cancer treatment are 

commonly cited by researchers10, 11, and contribute towards a self-perpetuating cycle of fatigue 

as described by Lucia and colleagues9.   
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The catabolic nature of cancer treatments, in addition to sedentary behaviour, perpetuates a 

cycle of physical deconditioning that includes reductions in cardiovascular fitness and 

functional capacity and muscle wasting, that contribute to CRF and decreased QoL4, 12.  Severe 

wasting of muscle mass results from catabolic sedentary habits and long-term bed rest, and is 

exacerbated by the adverse effects of immunosuppressive drugs (e.g. high dose glucocorticoids) 

and the production by tumours of factors that elicit an inflammatory response13.  Surprisingly, 

despite the positive correlation between muscle atrophy and increases in fatigue, little research 

has been conducted into the changes in muscle mass that occur during cancer treatment13. Not 

only has exercise been reported to have a powerful effect on CRF, with levels reported to be 40-

50% lower in exercising participants, it is also an anabolic process that has the ability to 

maintain and restore muscle mass14.  Exercise rehabilitation has been shown as an effective 

method for directly addressing physical deconditioning and thereby improving patients’ 

tolerance for activities of daily living and in reducing their perception of effort9, 15. 

Body composition changes, including increased body fat and decreased lean mass, are 

commonly reported in the literature for cancer patients undergoing chemotherapy and/or 

radiation16, however there is a lack of evidence regarding the effect of exercise on body 

composition in this population.  Furthermore, the majority of studies have been conducted with 

breast or prostate cancer patients, suggesting that these results cannot be generalised to a 

haematological population.  The loss of lean muscle mass can present a significant problem for 

a patient’s physical capacity post cancer treatment and is closely related to CRF and physical 

dimensions of QoL9.  To date, comprehensive assessment of body composition utilising dual 

energy x-ray absorptiometry (DEXA) scans for soft tissue quantification have been scarce in the 

literature, and represents a limitation of previous research.   In addition to the assessment of lean 

mass, DEXA is the gold standard measurement technique for bone mineral density (BMD), with 

cancer-induced loss of BMD reported to be greater than that for postmenopausal women and in 

age-related osteoporotic men17. 

As survival rates for haematological cancers continue to improve, issues relating to QoL and 

long-term health are becoming more pertinent, both for patients and clinicians18.  Importantly, 

exercise has been shown to improve the QoL of cancer patients by reducing the impact of 

treatment-related side-effects leading to an increase in daily functioning and social interaction19.  

An investigation into the effects of a 12-week resistance training program in prostate cancer 

patients receiving androgen suppression therapy found that patients in the exercise group 

reported a higher health-related QoL than those in the control group16.  In conjunction with 

QoL, research has demonstrated additional psychological and emotional benefits for cancer 

patients engaged in physical activity, including improved mood and vigour, as well as reduced 

anxiety and depression20.  Furthermore, research has pointed to a positive association between 

QoL and exercise among cancer patients, however caution must be taken when attempting to 
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generalise across patient populations and exercise modalities16, 21.  To date, a limited number of 

studies have investigated the QoL of haematological cancer patients undergoing exercise 

programs post treatment. 

Differing physical activity and exercise modalities have been identified as rehabilitative 

interventions for cancer patients both during and after treatment, including aerobic or resistance 

training alone, or in combination16, 22.  Despite a rapid increase in the number of studies 

investigating exercise and cancer, the majority of the literature has focused on breast or prostate 

cancer patients, and the use of aerobic training interventions16.  Importantly, a study involving 

281 Canadian oncologists found that 62% of this cohort believed exercise to be beneficial, 

important (55.8%) and safe (63.1%) during cancer treatment23.  In addition, 84% of cancer 

survivors are interested in receiving exercise counselling at some point during their cancer 

experience24.  Although exercise is recognised as being beneficial for cancer patients, 

difficulties arise in identifying the appropriate dose and mode of programming due to the 

variability between cancers, patients and treatments25.  Over recent years, in conjunction with 

researchers, leading exercise rehabilitation bodies have developed general guidelines for 

exercise programs for cancer patients12, 26, however, these guidelines are based on a limited 

body of research related to haematological malignancies.  Recent reviews focusing on 

haematological cancers have shown exercise to be safe and feasible, with promising evidence 

for benefits in body composition, aerobic fitness, muscle strength, CRF, physical function and 

QoL27, 28.  Yet researchers identify the poor methodology of previous studies, and the need for 

randomised controlled trials (RCT) with clearly delineated outcomes measures and exercise 

principles27, 28. 

With the annual economic costs of cancer at US$226.8 billion, with this figure further 

augmented by the on-going costs of inactivity (US$24 billion)29, cost effective rehabilitative and 

long-term health strategies that reduce the burden on the medical system are of paramount 

importance for on-going patient care30.  Exercise has been shown to be both a safe and effective 

rehabilitation strategy for cancer patients that is able to address the side of effects of the disease 

and treatment, in addition to addressing long-term health considerations12.  Despite the positive 

research findings regarding exercise, limited studies of good methodological quality have been 

conducted in haematological patients post cancer treatment and the unique nature of the disease 

and treatment process makes it unwise to generalise across cancer populations28.  To the best of 

our knowledge the “Thriving” post treatment exercise rehabilitation trial is the first RCT that 

utilised a combined aerobic and resistance exercise intervention with lymphoma and myeloma 

patients post treatment28, 31, 32.  We hypothesised that exercise training for a 12-week period 

immediately post treatment would result in significant improvements for patient-rated outcomes 

(PRO) and physiological variables.  Furthermore, we expected patients who participated in a 
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12-week delayed exercise program, to show similar improvements once exercise was 

commenced. 

METHODS 

STUDY OBJECTIVE AND RESEARCH HYPOTHESES 

This study evaluated the efficacy of a combined areobic and resistance exercise program on 

psychosocial and physiological outcomes of haematological cancer patients post treatment.  

Changes in PRO and physiological endpoints were assessed after immediate or delayed 

participation in a structured 12-week aerobic and resistance exercise program. 

Specifically, it was hypothesised that: 

1. Exercise training for a 12-week period immediately post cancer treatment would result 

in significant improvements in PRO and physiological variables, including: 

• Cancer related fatigue. 

• Quality of life – notably physical dimensions. 

• Aerobic fitness and perception of effort. 

• Muscle strength, and 

• Body composition (lean mass and BMD). 

2. Patients who participated in the 12-week delayed exercise program would show similar 

improvements in outcomes once exercise was commenced. 

3. Changes in exercise behaviour and exercise habit would correlate with PRO and 

physiological variables. 

 

STUDY SAMPLE 

The study sample was composed of patients diagnosed with haematological malignancies 

recruited from metropolitan hospitals in Perth, Western Australia. 

Inclusion Criteria: All participants had histologically confirmed HL, NHL or myeloma, and 

were within four weeks of completing chemotherapy treatment.  Participants may have been 

receiving adjuvant radiation therapy at the time of trial enrolment if deemed appropriate by the 

treating haematologist and medical members of the research team.  All study participants were 

required to provide written informed consent prior to entry into the study, as well as clearance 

to participate in the program from their haematologist.  

Exclusion Criteria: Participants were ineligible if they: 
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a. Had a pre-existing cardiac disease or uncontrolled hypertension. 

b. Were ≤18 or ≥ 70 years of age. 

c. Were unable to participate in a 12-week structured exercise program. 

d. Were unable to access an appropriate exercise facility due to rural location. 

e. Were unable to understand the implications of participation in the trial. 

f. Were currently engaged in a structured exercise program (non-structured or 

incidental exercise did not exclude patients in order to replicate clinical 

practice). 

g. Had undergone recent surgery that limited their ability to participate in 

exercise. 

h. Had diagnosed musculoskeletal or neurological disorders that could inhibit 

exercise participation or put them at risk from participation. 

i. Had failed the revised Physical Activity Readiness Questionnaire (r-PARQ)33; 

or 

j. Lacked basic English proficiency. 

Allocation Assignment: Eligible participants were referred to the intervention study via their 

treating haematologist and/or medical team as they approached the end of chemotherapy.  An 

information pamphlet was given to all haematological patients detailing exercise post treatment, 

and current research opportunities.  Irrespective of participation or eligibility, patients were also 

invited to bi-annual information seminars regarding supportive care interventions and 

survivorship.  Once patients had contacted the researchers and provided written informed 

consent, they were scheduled for baseline assessment and allocated to immediate or 12-week 

delayed exercise program using a block randomisation procedure. 

Allocation Concealment: A single-blind protocol was utilised, as participants cannot be blinded 

to their treatment allocation due to the nature of the intervention. Outcome assessors were not 

always blinded to the group assignment, but were trained in standardised testing procedures. 

Additionally, the results of the outcome assessments were concealed from the accredited clinical 

exercise physiologists (AEP) administering the interventions and from participants until 

completion of the study. 

STUDY DESIGN 

The study was conducted at The University of Western Australia (UWA) and the Haematology 

Care Centre at Sir Charles Gairdner Hospital (SCGH).  Ethics approval was granted from the 

UWA Human Research Ethics Committee (RA/4/1/2113) and the Human Ethics and Research 
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Committee at SCGH (Ref. 2009-61), and the study was registered with the Australian and New 

Zealand Clinical Trials Registry (ACTRN12609000450213).  

The study was conducted as a single centred, multi-site, single blind RCT conducted within the 

metropolitan area of Perth, Western Australia.  Eligible participants were randomly allocated to 

one of two exercise groups; (1) immediate exercise (IEG), or (2) delayed exercise (DEG).  The 

exercise intervention ran for 12 weeks, with baseline, 12-week and 24-week assessments.  

Figure 1 – CONSORT statement 

 

RECRUITMENT, ADHERENCE & RETENTION  

Delayed Exercise Group (DEG) (n = 22) 

Received allocated intervention (n = 19) 

Withdrew (n = 3) due to: 

Illness (n = 2) 

Disease relapse (n = 1) 

Patients included in all intention to treat 
analyses (n=18; 100%) 

Discontinued intervention (n = 0) Discontinued intervention (n = 1) due to: 

Disease relapse (n = 1) 

Patients included in all intention to treat 
analyses (n=19; 100%) 

Directly referred via medical team 
(n = 89) 

Immediate Exercise Group (IEG) (n = 22) 

Received allocated intervention (n = 19) 

Withdrew (n = 2) due to: 

Relocated (n = 1) 

Illness (n = 1) 

Patients randomly allocated  

(n = 44; 49%) 

Excluded (n = 45; 51%) 

Not meeting inclusion criteria (n 
= 9) 

Declined to participate (n = 23) 

Other commitments (n = 13) 
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Recruitment: Patients were referred to the study primarily from the Haematology Care Centre at 

SCGH in addition to Royal Perth Hospital and Fremantle Hospital in metropolitan Western 

Australia.  In 2007-08, SCGH had a total of 109 new cases presenting to the haematology 

department, so an 18-month rolling recruitment was implemented.  Participant recruitment was 

significantly impacted by patients’ age and residential location, with approximately 30% of the 

Western Australian population living in rural or remote locations34.   

Attendance & Travel: Outcome assessments took place at UWA, which is centrally located in 

Perth, Western Australia, with distances from the treating hospitals ranging from 3-15 km.  A 

transport subsidy was made available to participants to assist with associated travel costs. 

Exercise sessions were held at multiple locations chosen due to their proximity to participants 

and appropriate supervision, equipment and facilities.  Utilising commercial gymnasiums and 

rehabilitation centres enabled flexible exercise session schedules catering for post-illness work 

and life routines.  Attendance and reasons for absences were recorded weekly using participant 

diaries, with Pinto and Floyd reporting attendance rates for on-site supervised programs of 70-

98%35.  

Adherence, Compliance & Retention: Irwin and colleagues reported an 89% retention rate 

following a 6-month exercise intervention for cancer survivors and that program participation 

and compliance were enhanced by trainer supervision, the expectation of attendance, incentives, 

group sessions and by maintaining an exercise log36.  Our high adherence rate (85%) to the 

protocol was achieved through behavioural support techniques that included the use of multiple 

exercise facilities spread throughout Western Australia, flexible exercise and assessment hours, 

telephone or email follow-up after missed sessions, variations in exercise and participant 

incentives including t-shirts and water bottles.  Participant diaries/log books were used to record 

session specifics, appointment times, track progression, and to record reasons for any missed 

sessions.  Furthermore, participants completed a Symptom Distress Scale and the Godin Leisure 

Time Index (which formed part of the diary) on a weekly basis.  Participants were also required 

to complete the International Physical Activity Questionnaire (IPAQ) and a nutritional diary 

over the course of the study, with results used to assess participants’ compliance with the study 

design, as well as to exclude or stratify participants if necessary. 

INTERVENTION 

During weeks 1-12 of the study, the IEG were provided with a structured exercise program, 

participant diary, gym membership and a patient information pack.  The DEG was provided 

with a participant diary and the information pack, but did not complete any structured exercise.  

The diary tracked any non-structured exercise that participants undertook. During weeks 13-24 

the DEG was provided with the same structured exercise program, while the IEG were not 

given any specific instructions to follow.  
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The self-directed exercise program followed American College of Sports Medicine guidelines 

combining aerobic and resistance training, completed three times per week for 12-weeks12.  

Participants completed an exercise diary that required them to record exercise frequency, 

intensity, time and mode, with exercise intensity recorded using heart rate (HR) values (bpm) 

and ratings of perceived exertion (RPE)37 (Figure 1).  During each session participants 

completed a warm-up and cool-down, along with tailored stretching, and were required to wear 

a HR monitor. 

 

Figure 2.  Example page from participant exercise diary 

 

 

The resistance component of the exercise program consisted of six machine based and two 

dumbbell exercises, commencing with two sets of 10-15 repetitions performed at 50% of 1 

repetition max (1-RM) or at an RPE of 10-13.  Participants were progressed as tolerated for 

each individual exercise, with the aim to complete two to three sets of six to eight repetitions at 

80% of 1-RM or 12-16 RPE12.  The specific exercises were: leg extension, leg curl, leg press, 

chest press, shoulder press, lat pulldown, bicep curl and tricep extension.  The aerobic training 

program commenced at 50% of heart rate maximum (HRmax) or at an RPE of 10-13 for a 

maximum duration of 30 min, progressing in intensity to 85% HRmax or 13-16 RPE for 10-15 

min.  Participants chose the mode of aerobic activity that best suited them, with ergometer 

choices ranging from treadmill, stationary cycle, rower and/or cross trainer.  At the exercise 

facility an AEP from the research team conducted the initial two sessions and a further two 



  86 

sessions at the 6-week point. Additionally, participants were contacted and/or visited fortnightly 

throughout the duration of the study to ensure adherence, progression, safety and participant 

interest.  The AEP working clinically with participants was able to prescribe additional remedial 

exercises or advice if required (i.e. pelvic floor exercises), with any alterations that may 

compromise research protocol disclosed to researchers.  Only two cases of exercise 

modification took place due to pre-existing injury.  Additional exercises prescribed consisted of 

lower back mobility and stability, pelvic floor and cervical stabilisation exercises.  

ASSESSMENT OF PRIMARY AND SECONDARY ENDPOINTS 

The r-PARQ33 was administered and self-reported medical and demographic information was 

collected at baseline.  Socio-demographic and clinical data included age, gender, work status, 

diagnosis, comorbidities, other health professionals utilised, as well as medications taken.  

Relevant clinical information, including treatment history, was extracted from medical records. 

Outcome assessments took place at baseline, 12 and 24 weeks, with each session taking 

approximately 1-1.5 hours. 

CANCER RELATED FATIGUE 

The primary end point, CRF, was assessed using the Schwartz Cancer Fatigue Scale (SCFS)38, 

vitality (VT) subscale of the Short Form 36 (SF36)39, and objectively through the Aerobic 

Power Index (API) cycle test 40. 

The SCFS was developed to specifically assess patient rated cancer-related symptoms of 

fatigue41.  As a short, 6-item scale, the SCFS is reliable and valid for use in measuring both the 

physical attributes and perceptual dimension of fatigue experienced by cancer patients41.  The 

constructs of tired, difficulty in thinking, overcome, listless, worn out and helpless are marked 

on a 5-point Likert scale ranging from one (‘not at all’) to five (‘extremely’) with the scale 

scored by simply averaging the sum of the responses.  Internal consistency for the SCFS was 

established in a study of 166 mixed cancer patients, with Cronbach’s alpha for the summed 

scale at 0.96, and alpha scores greater than 0.8 for all the subscales38.  Additionally, 99% of the 

sample completed all items of the SCFS38. 

PHYSIOLOGICAL ENDPOINTS 

Objective fitness outcomes assessed included submaximal aerobic fitness using the API cycle 

test40; body composition via a DEXA whole body, anterior-posterior spine and dual femur scan; 

MS using 5-RM testing on four functional muscle groups42; and functional testing including the 

3 m timed up-and-go (TUG)43, balance test44, timed nine stair climb (STR)45, and five repetition 

sit-to-stand (S2S)45.  

Aerobic fitness 
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The API submaximal cycle test is a valid and reliable measure of aerobic fitness and perception 

of effort within a cancer population, with detailed test protocols published elsewhere46.  

Following determination of anthropometric characteristics and resting HR, participants 

commenced cycling on a front access cycle ergometer at 25 W, with the workload increasing by 

25 W every minute until the target HR was reached. The test was terminated at the end of the 

minute that participants reached 75% of their estimated HRmax (220-age x0.75)40.  Results 

calculated include power (W) at 75% HRmax divided by body mass (W.kg-1), RPE at a given 

workload (RPE/Watts) and fitness norms standardized for age and gender40. 

In addition, oxygen uptake was assessed throughout the API using a metabolic cart consisting of 

a computerised on-line system.  The volume of inspired air was measured by a Morgan 

Ventilometer Mark II 225A (P.K. Morgan, UK), while expired air is sampled continuously and 

recorded every 15 s by Applied Electrochemistry S-3A O2 and CD-3A CO2 (Pittsburgh, PA, 

USA) analysers.  The O2 and CO2 analysers were calibrated prior to each exercise test using 

reference gases that had been gravimetrically determined.  At the end of testing, the reference 

gases were continuously sampled for a period of 3 min in order to assess for analyser drift.  The 

Morgan Ventilator was calibrated prior to and after each test according to manufacturers 

specifications.  Analysis of data involved the averaging of each minute of data (collected every 

15 s) and correcting for any analyser or ventilatory drift.  The same interpolation methods used 

to determine power output (W.kg-1) was applied to VO2 and RPE data in order to determine the 

equivalent of these values at target HR47.  The reliability and validity of this protocol has been 

established for a variety of participant populations48, 49. 

Muscle strength 

Dynamic concentric MS for four functional muscle groups was measured using the 5-RM 

method, with a 1-RM score then extrapolated through prediction equations50.  The 5-RM 

method is the maximal weight an individual can move through a full range of motion five times, 

maintaining correct posture and joint position without using body momentum.  A 5-RM is a 

reliable method of predicting maximal strength and was selected over a 1-RM protocol due to 

injury and cardiovascular concerns for deconditioned participants, as well as due to the inherent 

skill required to perform a 1-RM test effectively51. 

Body composition 

Body composition was assessed using DEXA (Lunar Prodigy Vision, GE Medical Systems, 

Madison, WI), with the machine calibrated prior to every test according to the manufacturer’s 

guidelines.  The DEXA scan was used to determine body composition, i.e. lean mass and total 

body fat (%), and BMD of spine and femur (g).  The scans involved the use of low dose x-rays 

equivalent to 1/300th of the background radiation individuals would receive in one year living in 

Perth.  A total body scan has a calculated effective does of 0.8�µSv, with nine scans (three scans 
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performed on three separate occasions) resulting in an effective dose of 7.2 µSv per participant, 

which is much lower than the exposure to 2 mSv per year from living in Western Australia.   

Physical Function 

Physical function was assessed through a combination of tests including the repeated S2S test, 3 

m TUG and a timed STR.  For the S2S, participants rise five times to a standing position from a 

hard-backed, 43 cm high chair as fast as possible without using their hands for support52.  It 

assesses a highly functional daily movement, as well as lower body strength and power. The 

TUG requires participants to rise from a 43 cm chair, walk as quickly as possible for 3 m, turn 

around and return to a seated position43.  The TUG correlates with balance and falls risk, gait 

speed, functional capacity and age related decline, and has been shown to be a valid and reliable 

test of independent ambulation53, 54.  Poor performance on the TUG (greater than 10 s) can 

highlight mobility limitations, whilst greater than 30 s is indicative of dependency on others for 

care44.  The stair climb test assesses the ability of participants to ascend nine stairs as quickly as 

possible without support, thereby providing an indication of lower limb strength, power and 

balance45.  Additionally, static balance was assessed using a short balance test designed to 

assess standing balance with the disturbance of visual and vestibular input. 

PATIENT RATED ENDPOINTS 

PRO assessment included QoL using the Functional Assessment for Cancer Therapy-General 

(FACT-G)55 and the SF3639; anxiety and depression using the Hospital Anxiety and Depression 

Scale (HADS)56; symptom distress; 24 h food diary; exercise habit57 and leisure time physical 

activity using the IPAQ58.  

Quality of Life 

Quality of life was assessed using the FACT-G scale55 in addition to the SF-36.  The FACT-G 

scale comprises 27 questions, which are classified into four subscales assessing physical 

wellbeing (PWB), social wellbeing (SWB), emotional wellbeing (EWB) and functional 

wellbeing (FWB) over the preceding week using a five-point Likert scale ranging from zero 

(‘not at all’) to four (‘very much’)55.  Scores were calculated according to the FACT-G manual 

and algorithm available to researchers55, with scores ranging from 0–108 for the total score and 

0-28 for the subscales, with higher scores representing greater wellbeing.  Additionally, a Trial 

Outcome Index (TOI) was calculated by combining the domains relevant to the specific 

intervention undertaken, in this case PWB and FWB, generating a score out of 56.  Using a 

sample of 466 mixed cancer participants, Cronbach’s alpha for the total FACT-G scale was 

0.89, with alpha scores for the four sub-scales ranging from 0.65 to 0.8255. Additionally, this 

test has been shown to have high test-retest reliability and validity in a mixed cancer population 

(r=0.92)55. 
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In addition to the VT subscale, the SF36 consists of seven other subscales: physical functioning 

(PF), general health (GH), role physical (RP), bodily pain (BP), social functioning (SF), role 

emotional (RE) and mental health (MH).  A physical component score (PCS) and mental 

component score (MCS) were calculated from selective scales, with raw and normative scores 

calculated via algorithms made available to researchers39.  As a measure of QoL, the SF36 was 

utilised primarily for its PF, VT and RP subscales.  The SF36 used in a sample of 485 mixed 

cancer patients demonstrated moderate to high Cronbach’s alpha scores for each of the eight 

health concepts, ranging from 0.66 to 0.90, with acceptable test-retest reliability ranging from 

0.57 to 0.8759.  Both tests were used due to the ease of administration, and the concern 

expressed by experts in the field, that the FACT-G might not have an acceptable sensitivity on 

the physical wellbeing subscale from an exercise perspective. 

Psychological distress 

The HADS consists of two separately scored subscales; one measuring anxiety and the other 

depression, with both subscales reported to be valid and reliable measures in a cancer 

population60, in addition to achieving high test-retest reliability61.  

Self-reported physical activity and diet  

Self-reported physical activity was assessed weekly by the leisure index score from the Godin 

Leisure-Time Exercise Questionnaire62, in addition to the IPAQ33 long form at baseline, 12 and 

24 weeks.  Participants were encouraged to maintain a balanced diet and were provided with 

resources produced by the Cancer Council Australia that included an information booklet, DVD 

and CD resources.  A 24 h food diary was used to monitor nutritional profile at baseline, 12 and 

24 weeks. 

Exercise habit 

In addition to exercise behaviours over the 24-week trial, exercise habit and stage of behaviour 

were assessed via an exercise habit questionnaire developed by Grove and colleagues57.  

Researchers have shown four key processes that underpin the development of exercise habits, 

and encouraging the development of an exercise habit may contribute to long-term exercise 

behaviours57. 

 

 

 

STATISTICAL ANALYSES 
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Statistical analyses were performed using SPSS software version 19 (SPSS Inc., Chicago, IL).  

Baseline descriptive statistics were assessed for normality, and all analyses were intention-to-

treat.  Preliminary analysis evaluated the comparability of the IEG and DEG groups at baseline, 

and if differences were found, these variables were used as covariates in subsequent analyses.  

Primary analyses employed a two (group) by three (time) repeated measures analysis of 

variance (RM-ANOVA) to test for interactions on outcome variables across the 24-week trial 

period.  Post-hoc analyses were performed on significant interactions using independent-sample 

t-tests, and analysis of the difference between groups in change over time.  The primary analysis 

was unadjusted, but we conducted additional analyses accounting for age and gender, while 

meaningful effects were interpreted according to Cohen63.  Pearson product-moment 

correlations were used to examine the associations between changes in physiological variables 

and PRO.   

Prior to recruitment sample size calculations were carried out to detect statistically significant 

differences for the SCFS, FACT-G and API using effect sizes from the limited data available in 

previous studies in varied populations64.  Table 1 shows the sample size per treatment group 

needed to detect a difference, with power=80% and type I error=0.05.  Allowing for a 10% 

dropout rate, a participant sample size of 15 per group was required. 

Table 1. Sample size calculations 

Instrument Power Type I error Effect size Sample size per group 

FACT-G 80 0.05 2.2 

2.0 

5 

6 

SCFS 80 0.05 1.2 

1.2 

13 

12 

API 80 0.05 1.2 12 

ETHICS AND REPORTING 

In accordance with ethics approvals from UWA and SCGH this trial was registered with the 

Australian Health Ethics Committee and operated according to the National Health and Medical 

Research Council National Statement on Ethical Conduct in Human Research.  Annual reports 

were provided to ethics committees detailing recruitment, trial cessation, changes to protocols 

and adverse events.  Participants were made aware that all collected data were confidential, and 

would not be disclosed unless required by law. Participants were free to withdraw from the 

study without prejudice, and without impacting their medical treatment.  
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CHAPTER 7.  RANDOMISED CONTROLLED TRIAL OF THE EFFICACY 

OF A COMBINED AEROBIC AND RESISTANCE EXERCISE PROGRAM 

POST TREATMENT ON PHYSIOLOGICAL AND PSYCHOSOCIAL 

OUTCOMES IN HAEMATOLOGICAL CANCER PATIENTS 

 

PREFACE: 

This chapter is currently under review by Supportive Care in Cancer. 
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ABSTRACT 

PURPOSE 

Following cancer treatment haematological patients exhibit significant physical deconditioning 

and psychological distress resulting from the treatment and the disease.  Exercise has been 

shown as a safe and effective method of rehabilitation in cancer patients, with the potential to 

reverse the deleterious effects following diagnosis.  Our aim was to investigate the efficacy of 

an immediate or delayed exercise program on various patient outcomes post treatment. 

PATIENTS AND METHODS 

Between July 2010 and December 2011, haematological cancer patients from Western 

Australia, who had completed chemotherapy treatment, were randomly assigned to immediate 

exercise (IEG; n=18) or a 12-week delayed exercise program (DEG; n=19).  The exercise 

intervention incorporated aerobic and resistance training performed three times per week for 12-

weeks.  Patient rated outcomes (PRO) included cancer related fatigue (CRF), quality of life 

(QoL), psychological distress, exercise habit and behaviour.  Physiological outcomes included 

cardiovascular fitness, muscle strength, physical function and body composition. 

RESULTS 

Patient adherence to the exercise program was 85%, with patients completing, on average, 74 

min per week of aerobic exercise and strength training intensity that ranged from 51-87% of 

maximum weight.  A significant time by group interaction (p<0.05) was seen for PRO and 

physiological outcomes including CRF (p=0.01), QoL (p≤0.001), aerobic fitness (p≤0.001) and 

muscle strength (p≤0.001).  Follow-up t-tests showed a significant difference in change between 

the IEG and DEG from weeks 0-12 (p≤0.001 to p=0.046), and significant differences between 

groups from weeks 12-24 (p≤0.001 to p=0.050), with no significant differences between groups 

at baseline or final assessment on any variables. 

CONCLUSION 

A 12-week exercise program, whether commenced immediately post treatment or delayed by 

12-weeks, resulted in significant statistical (p≤0.05) and clinical improvements in PRO 

including QoL and CRF, and physiological outcomes, including aerobic fitness, in 

haematological cancer patients without any exacerbation of symptoms. 
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INTRODUCTION 

There are an estimated 79,000 and 22,000 new cases of lymphoma and myeloma diagnosed 

annually in the United States of America, with a 5-year relative survival rate ranging from 40% 

for myeloma, 67% for non-Hodgkin lymphoma (NHL) and 85% for Hodgkin lymphoma (HL)1.  

Whilst the risk of diagnosis for NHL and myeloma increases with age, with approximately 50% 

of patients diagnosed over 65 y, both cancers are evident in younger ages with HL being most 

prevalent between 15 and 40 y1.  With survival rates expected to increase with advances in 

treatment, and the potential for diagnosis from young adulthood onwards, post-treatment 

rehabilitation to achieve optimal recovery and long-term health is of key importance.  

Additionally, patients with haematological malignancies are subjected to high levels of 

treatment, often with multiple cycles undertaken over a series of months, incorporating high 

dose chemotherapy and/or radiation2, 3.  The debilitating effects of treatment include significant 

physical deconditioning, such as reductions in cardiovascular fitness, muscle strength (MS) and 

functional capacity, changes in body composition, cancer related fatigue (CRF), psychological 

distress and reductions in quality of life (QoL)4. 

Exercise has been shown to be both a safe and effective rehabilitation strategy for cancer 

patients in addressing the many side-effects of the disease and treatment, in addition to 

addressing long-term health considerations5.  With the annual economic costs of cancer reported 

to be US$226.8 billion, with this figure further augmented by the on-going costs of inactivity 

(US$24 billion)6, cost-effective rehabilitative and long-term health strategies which reduce the 

burden on the medical system are of paramount importance for patient care7.  Despite the 

positive research findings regarding the effects of exercise in cancer populations, limited studies 

of good methodological quality have been conducted in haematological patients post cancer 

treatment.  Importantly, the unique nature of this disease and treatment processes makes it 

unwise to generalise outcomes across cancer populations8. 

To the best of our knowledge the “Thriving” post treatment exercise rehabilitation trial is the 

first randomised control trial (RCT) that utilised a combined aerobic and resistance exercise 

intervention in lymphoma and myeloma patients post treatment8-10.  We hypothesised that 

exercise training performed for 12-weeks immediately following cancer treatment would result 

in significant improvements for patient rated outcomes (PRO) including QoL, CRF and physical 

functioning, as well as for physiological variables including aerobic fitness, muscle strength and 

lean body mass.  Furthermore, we expected patients who participated in a 12-week delayed 

exercise program to show similar improvements once exercise was commenced. 
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PATIENTS AND METHODS 

STUDY DESIGN 

The study was granted ethical approvals and was conducted at The University of Western 

Australia (UWA; RA/4/1/2113) and the Haematology Care Centre at Sir Charles Gairdner 

Hospital (SCGH; Ref.2009-61).  Written informed consent was obtained from all participants 

and their haematologists. 

Participants were recruited from the Haematology Care Centre at SCGH and metropolitan 

hospitals in Perth, Western Australia.  Eligibility criteria included English speaking, ≥18 y, 

histologically confirmed HL, NHL or myeloma and having completed chemotherapy treatment 

within the previous 4 weeks.  Patients were excluded if they failed the revised Physical Activity 

Readiness Questionnaires (rPAR-Q)11 or were not approved by their haematologist.  Patients 

were not excluded on the basis of previous or current exercise in order to replicate clinical 

practice.  

The study was a prospective, two-armed RCT.  The immediate exercise group (IEG) completed 

the exercise program from 0-12 weeks, with the delayed exercise group (DEG) completing the 

exercise program from 13-24 weeks.  Through block randomisation, patients were assigned to 

IEG or DEG, controlling for age, gender and disease type.  Outcome assessors were not always 

blinded to the group assignment, but were trained in standardised testing procedures. 

INTERVENTION 

During weeks 1-12, the IEG were provided with a structured exercise program, diary, gym 

membership and patient information pack.  The DEG was provided with a diary and 

information pack, but did not complete any structured exercise.  The diary tracked symptoms 

and any non-structured exercise that participants undertook.  During weeks 13-24, the DEG was 

provided with the same structured exercise program, and the IEG were not given any specific 

instructions to follow.  To maximise adherence, we incorporated behavioural support techniques 

including multiple exercise facilities throughout Western Australia, flexible exercise and 

assessment hours, variations in exercise, and participation incentives, which included t-shirt, 

water bottle and heart rate monitor. 

The self-directed exercise program followed American College of Sports Medicine guidelines 

combining aerobic and resistance training, completed three times per week for 12 weeks5.  

Participants completed an exercise diary that required them to record exercise frequency, 

intensity, time and mode, with exercise intensity recorded in heart rate (HR, bpm) and ratings of 

perceived exertion (RPE)12.  During each session participants completed a warm-up and cool-

down, along with tailored stretching, and were required to wear a HR monitor. 
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The resistance component of the program consisted of six machine based and two dumbbell 

exercises, commencing with two sets of 10-15 repetitions performed at 50% of one repetition 

max (1-RM).  Participants were progressed as tolerated, with the aim to complete two to three 

sets of six to eight repetitions at 80% of 1-RM5.  The aerobic training intensity commenced at 

50% of heart rate maximum (HRmax) or at an average RPE of 10-13, with a maximum duration 

of 30 min per session.  By week 24, the intensity of the program had progressed to a maximum 

85% HRmax bouts or an average RPE of 13-16, with session duration reduced to 10-15 min.  

Participants chose the mode of activity that best suited them, with ergometer choices ranging 

from treadmill, stationary cycle, rower, or cross trainer.  

ASSESSMENT OF PRIMARY AND SECONDARY ENDPOINTS 

The rPAR-Q was administered and self-reported medical and demographic information were 

collected at baseline.  Both groups completed PRO and physiological assessments at baseline, 

as well as at weeks 12 and 24.  The primary end point, CRF, was assessed using the Schwartz 

Cancer Fatigue Scale (SCFS)13, vitality (VT) subscale of the Short Form-36 (SF36)14, and 

objectively using the Aerobic Power Index (API) cycle test15.   

Secondary PRO assessments included QoL, using the Functional Assessment for Cancer 

Therapy-General (FACT-G)16 scale and SF3614; anxiety and depression using the Hospital 

Anxiety and Depression Scale (HADS)17; exercise habit18 and leisure time physical activity 

using the International Physical Activity Questionnaire (IPAQ)19.  

Objective fitness outcomes included submaximal cardiovascular fitness as assessed using the 

API15; body composition as assessed by dual x-ray absorptiometry (DEXA; Lunar Prodigy 

Vision, GE Medical Systems, Madison, WI); MS using 5-RM testing on four functional muscle 

groups20; and functional tests including the 3 m timed up-and-go21, balance22, timed stair climb23 

and repeated sit-to-stand23.  

Of relevance, the API is a valid and reliable measure of cardiovascular fitness and perception of 

effort within a cancer population24.  A number of outcomes were calculated from this test 

including power (W) at 75% HRmax divided by body mass (W.kg-1), RPE at a given workload 

(RPE/Watts), oxygen consumption (VO2) and fitness level, which was standardised for age and 

gender15. 

Self-reported physical activity was assessed weekly by the Godin Leisure-Time Exercise 

Questionnaire25, in addition to the IPAQ at baseline, 12 and 24 weeks.  Participants were 

encouraged to maintain a balanced diet.  
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STATISTICAL ANALYSES 

Statistical analyses were performed using SPSS version 19 (SPSS Inc, Chicago, IL).  Baseline 

descriptive statistics were assessed for normality, and all analyses were intention-to-treat.  

Primary analyses employed a two (group) by three (time) repeated measures analysis of 

variance to test for interactions on outcome variables across the 24-week intervention, along 

with independent-sample t-tests to assess any differences between groups at each time point.  

Post-hoc analyses were performed on significant interactions using independent-sample t-tests, 

and analysis of the difference between groups in change over time and between groups.  The 

primary analyses were unadjusted, but we conducted additional analyses accounting for age and 

gender differences at baseline if needed.  Meaningful effects were interpreted according to 

Cohen26. 

RESULTS 

Participant recruitment took place between July 2010 and December 2011, with 49% of referred 

participants enrolling in the trial (Figure 1).  The main reasons for non-participation were 

geographic constraints, not interested, and/or other commitments.  At baseline the majority of 

participants were not working (22% not employed and 32% retired), with 32% working full-

time and 13% part-time or casually employed, with no significant difference between groups 

(p=0.206).  Additionally, 65% of participants were working less or had retired since diagnosis.  

At completion of the trial, 40% of participants were retired, 38% worked fulltime, and 22% 

worked casually or part-time, with no significant difference between groups (p=0.805).  By 

week 24, 68% of participants were working the same as prior to diagnosis, 11% were working 

more, and 21% working less.  Table 1 presents the baseline characteristics, with the groups 

balanced on medical and demographic variables.   
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Table 1.  Baseline demographic and medical variables (mean ± SD; range) of study 

participants, overall and by group assignment (n=37). 

Variable Overall (n=37) IEG (n=18) DEG (n=19) p 
Age (y) 49±13; 22-68 48±12; 22-64 50±14; 25-68 0.701 
BMI (±SD; range) 25±4; 18-38 24±3; 18-30 25.8±5; 19-38 0.294 

<18.5  
18.5-24.9 
25.0-29.9 
30+  

1 (3%) 
17 (46%) 
15 (41%) 
4 (11%) 

1 (6%) 
9 (50%) 
7 (39%) 
1 (6%) 

0 (0%) 
8 (42%) 
8 (42%) 
3 (16%) 

 

Diagnosis    0.130 
NHL 
HL 
Multiple myeloma 

27 (73%) 
6 (16%) 
4 (11%) 

11 (61%) 
4 (22%) 
3 (17%) 

16 (84%) 
2 (10%) 
1 (5%) 

 

Other health professionals 
None 
1-3 
4+ 

 
11 (30%) 
23 (62%) 
3 (8%) 

 
5 (28%) 
11 (61%) 
2 (11%) 

 
6 (32%) 
11(58%) 
 2 (11%) 

0.450 

Comorbidities 
None 
1 
2+ 

 
17 (46%) 
15 (40%) 
5 (14%) 

 
9 (50%) 
9 (50%) 
0 (0%) 

 
8 (42%) 
6 (32%) 
5 (26%) 

0.105 

Treatment 
Chemotherapy 
Radiation Therapy 
Stem cell transplant 

 
37 (100%) 
27 (27%) 
5 (13.5%) 

 
18 (100%) 
5 (28%) 
3 (17%) 

 
19 (100%) 
5 (26%) 
2 (10%) 

 

Stage of Change for exercise 
Pre-contemplation 
Contemplation 
Preparation 
Action 
Maintenance 

 
 
2 (5%) 
15 (41%) 
13 (35%) 
4 (11%) 
3 (8%) 

 
 
0 (0%) 
6 (33%) 
7 (39%) 
3 (17%) 
2 (11%) 

 
 
2 (11%) 
9 (48%) 
6 (32%) 
1 (5%) 
1 (5%) 

 
0.080 

IEG=immediate exercise group; DEG=delayed exercise group; BMI=body mass index; NHL= 
non-Hodgkin lymphoma; HL=Hodgkin lymphoma; SD=standard deviation. 
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Figure 1.  CONSORT diagram showing flow of participants through the trial 

 

PHYSICAL ACTIVITY BEHAVIOURS AND ADHERENCE 

The IEG and DEG attended on average 91% and 79% of the exercise sessions respectively, for 

an overall 85% attendance.  The main reasons for non-attendance were ill/unwell (37%), family 

commitments (16%) or work commitments (15%).  The average duration and intensity for 

aerobic exercise was significantly different between groups (p≤0.001 and p=0.04 respectively) 

with the IEG completing on average 84±17 min-per-week (~28 min per session) at 84% HRmax 

and RPE 13.  Comparatively, the DEG completed on average 66±15 min-per-week (~22 min 

per session) of aerobic exercise at 76% HRmax and RPE 13.  There was no significant difference 

(p=0.46) in the strength training intensity for IEG compared with DEG with participants 

progressing from an average of 51% to 87% 1-RM by week 12 (Figure 2). 
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Figure 2. Resistance training intensity from baseline to week 24 for each of the four muscle 
groups (n=37). 

 

There was no significant difference in leisure time physical activity between the IEG and DEG 

at baseline and at 24 weeks [Baseline: 816±537; 508±587; t=1.66; p=0.106. 24 wk: 1637±1030; 

1105±926; t=1.65; p=0.107].  However, a significant interaction for the IPAQ leisure activity 

score was observed [Wilks’ Lambda 0.785, F(2, 35)=4.65, p=0.016, partial eta squared=0.215], 

with follow up t-tests revealing a significantly higher MET-min per week in the IEG at 12 

weeks compared with the DEG [1964±1236; 679±637; t=4.01; p≤0.001].  Classifications of 

participant activity levels are shown in Figure 3, with moderate or high levels required to meet 

public health guidelines27. 

Figure 3. Activity level of participants by group assignment over 24-week intervention (IEG, 
n=18; DEG, n=19) 
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Exercise habit score showed a significant interaction [Wilks’ Lambda 0.771, F(2 35)=5.062, 

p=0.012, partial eta squared=0.23], with follow up t-tests showing a significant difference in 

change between IEG and DEG from week 0 to 12 [IEG: 4.2±6.6; DEG: -3.1±9.1; t=2.75; 

p=0.009](Figure 4).  Following the (delayed) 12-week exercise intervention, the DEG showed a 

significant increase in habit score compared with the IEG [IEG: 0.50±9.8; DEG: 11.5±14.2; t=-

2.726; p=0.010], with no significant difference between groups at baseline [IEG: 80.8±12.9; 

DEG: 75.9±16.1; t=1.01; p=0.315] or the final assessment at 24 weeks [IEG: 85.4±15.3; DEG: 

84.3±10.3; t=0.249; p=0.805] (Table 3).  Analysis of the individual exercise habit subscales 

showed a significant interaction for ‘Patterned Action’ (PAT) [Wilks’ Lambda 0.778, F(2, 

35)=0.787, p=0.017, partial eta squared=0.213] only, with ‘Automaticity’ (AUT) approaching 

significance [Wilks’ Lambda 0.853, F(2, 35)=2.928, p=0.067, partial eta squared=0.147](Figure 

4).  Follow-up t-tests showed no statistically significant difference between groups, however, 

moderate effects for PAT, ‘Negative Consequences’ (NEG) and AUT were noted (Table 6).  

Additionally, PAT showed large effects and AUT moderate effects from week 12-24 (Table 6). 

Weekly activity tracking via Godin Leisure Time Index score showed a significant difference 

between IEG and DEG from weeks 0-6 and 7-12, as would be expected due to the IEG 

undertaking the exercise intervention (Table 2).  However, there were no significant differences 

in Godin between the groups from weeks 13-18 and 19-24 despite the intervention no longer 

being provided for the IEG (Figure 5).  Weekly symptom distress scores showed a significant 

difference between IEG and DEG from weeks 0-6 and 7-12, with the IEG having significantly 

lower levels of symptom distress (Table 2), highlighting no exacerbation of symptoms due to 

the exercise intervention (Figure 6). 

 

Table 2.  Participant activity levels and symptoms over 24-week trial (mean±SD; n=37) 

 Weeks 0-6 Weeks 7-12 Weeks 13-18 Weeks 19-24 
  p  p  p  p 
Godin Leisure Time Index 

IEG (n=18) 
DEG (n=19) 

 
36±8 
19±12 

 
≤0.001 

 
37±10 
20±13 

 
≤0.001 

 
37±11 
36±13 

 
0.93 

 
35±14 
38±15 

 
0.45 

Symptom Distress Score 
IEG (n=18) 
DEG (n=19) 

 
9±6 
13±7 

 
0.02 

 
5±3 
7±4 

 
0.03 

 
4±4 
5±3 

 
0.34 

 
3±4 
4±3 

 
0.27 

IEG=immediate exercise group; DEG=delayed exercise group. 
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Figure 4.  Total exercise habit strength and subscale score (mean±SE) by group assignment over 24-week intervention (IEG, n=19; DEG, n=18).  

  
 

 

 

 

 

 

 

 

 

IEG=immediate exercise group; DEG=delayed exercise group. 

80.78 84.94 85.44 

75.94 72.89 

84.37 

�Baseline �12 Weeks �24 Weeks 

E
xe

rc
is

e 
H

ab
it

 

IEG 

DEG 

22.5 
23.82 23.17 

20.05 
19.16 

24.11 

�Baseline �12 Weeks �24 Weeks 

P
at

te
rn

ed
 A

ct
io

n
 

IEG 

DEG 

20.78 
21.81 

21.11 

19.74 18.84 

21.21 

�Baseline �12 Weeks �24 Weeks 

A
u

to
m

at
ic

it
y 

IEG 

DEG 

20.44 
21.39 22.33 

19.47 18.21 

20.74 

�Baseline �12 Weeks �24 Weeks 

N
eg

at
iv

e 
C

o
n

se
q

u
en

ce
s 

IEG 

DEG 



  107 

 

Figure 5. Average weekly leisure activity score (Godin Leisure Time Index) from baseline to 

week 24 by group assignment (IEG, n=18; DEG, n=19). 

 

IEG=immediate exercise group; DEG=delayed exercise group  

 

 

Figure 6.  Average symptom distress scores from baseline to week 24 by group assignment 

(IEG, n=18; DEG, n=19).  
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RPE/Watts: Wilks’ Lambda 0.674, F(2, 35)=8.226, p≤0.001, partial eta squared=0.326], with no 

significant differences between groups at baseline or final assessment (Figure 8).  From baseline 

to 12 weeks the IEG showed statistically significant improvements in primary outcomes 

compared with the DEG; SCFS (p=0.001), VT (p=0.008) and API (W.kg p=0.001; RPE/W 

p=0.046) (Table 3).  Conversely, from weeks 12 to 24 the DEG showed statistically significant 

improvements on primary outcome measures compared with the IEG (Table 3), resulting in no 

significant difference between groups at 24 weeks (Figure 8).  All outcomes following 

immediate and delayed exercise showed moderate to large effects (Figure 7).  Gender and age 

did not moderate the effects of immediate or delayed exercise on outcomes. 

 

Figure 7. Effect estimates, with 95% confidence intervals, for the difference between immediate 

and delayed exercise from baseline to 12 weeks (A), and 12-24 weeks (B) (n=37). 
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cancer therapy – general; RPE=ratings of perceived exertion; LM=lean mass. 
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Figure 8.  Change (mean±SE) in (A) Schwartz Cancer Fatigue Scale, (B) Vitality, (C) Aerobic fitness, and (D) Perception of effort in response to immediate or 

delayed exercise over 24 weeks (IEG, n=18; DEG, n=19). 
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CHANGES IN PRO POST-INTERVENTION 

Preliminary assumption testing was conducted on all PRO variables to check for normality, 

linearity, univariate and multivariate outliers, homogeneity of variance-covariance matrices, and 

multicollinearity, with no serious violations noted.  A significant interaction was found for the 

FACT-G [Wilks’ Lambda 0.760, F(2,35) =5.361, p≤0.01, partial eta squared=0.240] and TOI 

[Wilks’ Lambda 0.637, F(2,35)=9.673, p=0.000, partial eta squared=0.363] (Figure 9).  Follow 

up t-tests revealed that the IEG, compared with the DEG, showed a significant increase in QoL 

from baseline to week 12 with a large effect (h2=0.21), and the opposite for week 12 to 24 with 

a moderate effect (h2=0.13), with no significant differences between groups at baseline or 24 

weeks (Table 3).  The FACT-G subscales demonstrated a similar pattern of results with 

moderate to large effects, and no changes when adjusting for baseline values or covariates 

(Table 3).   

Figure 9. Quality of life scores (mean±SE) from baseline to week 24 (IEG, n=18; DEG, n=19).  
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Table 3. Changes in patient rated outcomes over 24-week trial (mean ± SD; IEG, n=18; DEG, n=19). 

 Baseline 12 wk 24 wk Group Difference 0-12 Group Difference 12-24 
     t p h2  t p h2 
FACT-G 

IEG 
DEG 

 
81.2±12.8 
82.0±15.1 

 
90.2±10.1 
82.7±12.4 

 
93.4±8.3 
91.2±10.5 

 
9.0±7.5 
0.7±8.9 

 
3.02 

 
0.005 

 
0.21^^ 

 
3.2±5.9 
8.5±7.7 

 
-2.31 

 
0.020 

 
0.13^ 

TOI 
IEG 
DEG 

 
39.2±8.4 
40.3±10.8 

 
48.6±4.3 
42.2±8.0 

 
50.3±3.9 
47.8±7.0 

 
9.4±6.8 
1.9±4.8 

 
3.84 

 
≤0.001 

 
0.30^^ 

 
1.7±3.5 
5.6±4.7 

 
-2.84 

 
0.007 

 
0.19^^ 

FWB 
IEG 
DEG 

 
18.8±4.8 
18.6±6.1 

 
23.4±2.6 
19.3±4.8 

 
24.4±2.6 
22.5±4.6 

 
4.7±4.2 
0.7±3.2 

 
3.28 

 
0.002 

 
0.24^^ 

 
1.0±2.8 
3.2±3.2 

 
-2.23 

 
0.030 

 
0.12^ 

PWB 
IEG 
DEG 

 
20.4± 4.8 
21.6±5.4 

 
25.2±2.0 
22.9±4.6 

 
25.8±1.9 
25.3±2.8 

 
4.7±3.8 
1.3±2.2 

 
3.38 

 
0.002 

 
0.24^^ 

 
0.7±1.5 
2.4±3.4 

 
-1.97 

 
0.050 

 
0.10^ 

SWB 
IEG 
DEG 

 
23.2±5.0 
22.5±4.7 

 
23.7±4.7 
21.0±5.4 

 
23.7±3.5 
22.9±4.2 

 
0.5±3.3 
-1.5±3.7 

 
1.73 

 
0.092 

 
0.08^ 

 
0.1±2.8 
1.9±3.3 

 
-1.85 

 
0.070 

 
0.09^ 

EWB 
IEG 
DEG 

 
18.4±4.2 
19.2±2.9 

 
18.2±3.9 
18.7±3.0 

 
19.5±3.5 
20.4±2.7 

 
-0.2±2.9 
1.2±2.7 

 
0.33 

 
0.750 

 
0.001 

 
1.3±2.4 
1.7±3.0 

 
-0.38 

 
0.710 

 
0.001 

SCFS 
IEG 
DEG 

 
13.7±4.4 
12.7±5.2 

 
9.3±2.0 
12.5±3.9 

 
9.3±2.3 
8.9±2.6 

 
-4.4±3.8 
-0.2±3.3 

 
-3.53 

 
0.001 

 
0.26^^ 

 
0.0±2.3 
-3.5±3.2 

 
3.80 

 
0.001 

 
0.29^^ 

HADS – D 
IEG 
DEG 

 
4.7±3.4 
5.1±4.6 

 
2.4±2.3 
3.9±3.7 

 
1.9±2.2 
2.1±1.2 

 
-2.3±2.6 
-1.2±2.9 

 
0.15 

 
0.878 

 
0.05 

 
-0.4±1.3 
-1.8±2.9 

 
1.837 

 
0.075 

 
0.09^ 
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HADS – A 
IEG 
DEG 

 
5.3±2.9 
6.8±3.8 

 
5.0±3.9 
7.4±3.8 

 
4.7±3.7 
5.3±2.6 

 
-0.3±2.3 
-0.6±1.9 

 
-1.23 

 
0.230 

 
0.04 

 
-0.3±1.7 
-2.2±2.9 

 
2.29 

 
0.028 

 
0.13^ 

VT (SF36) 
IEG 
DEG 

 
48±22 
52±24 

 
65±13 
54±24 

 
72±12 
71±19 

 
17±20 
3±10 

 
2.80 

 
0.008 

 
0.18^^ 

 
7±8 
17±12 

 
-2.80 

 
0.008 

 
0.18^^ 

PCS (SF36) 
IEG 
DEG 

 
43±10 
45±10 

 
52±6 
48±10 

 
54±5 
53±8 

 
9±7 
3±7 

 
2.56 

 
0.015 

 
0.16^^ 

 
2±4 
5±6 

 
-2.38 

 
0.023 

 
0.14^ 

PF (SF36) 
IEG 
DEG 

 
66±24 
65±29 

 
91±9 
73±24 

 
95±6 
88±14 

 
25±20 
9±15 

 
2.75 

 
0.009 

 
0.18^^ 

 
5±5 
15±16 

 
-2.61 

 
0.015 

 
0.16^^ 

RP (SF36) 
IEG 
DEG 

 
42±36 
56±34 

 
81±22 
64±31 

 
87±11 
84±20 

 
38±33 
8±27 

 
3.09 

 
0.004 

 
0.21^^ 

 
6±21 
20±18 

 
-2.14 

 
0.039 

 
0.12^ 

Exercise Habit Score 
IEG 
DEG 

 
80.8±13 
75.9±16 

 
84.9±12.2 
72.9±19.5 

 
85.4±15.0 
84.4±11.1 

 
4.2±6.6 
-3.1±9.1 

 
2.75 

 
0.009 
 

 
0.18^^ 

 
0.5±9.8 
11.5±14.2 

 
-2.73 

 
0.010 

 
0.18^^ 

Leisure Activity Score 
IEG 
DEG 

 
816±537 
508±587 

 
1964±1236 
679±637 

 
1637±1030 
1105±926 

 
1148±1329 
170±383 

 
3.01 

 
0.007 

 
0.21^^ 

 
-327±1367 
426±550 

 
-2.22 

 
0.033 

 
0.12^ 

^ moderate effect; ^^ large effect 

IEG=immediate exercise group; DEG=delayed exercise group; FACT-G=Functional assessment of cancer therapy-general; TOI=trial outcome index; FWB=functional 
wellbeing; PWB=physical wellbeing; SWB=social wellbeing; EWB=emotional wellbeing; SCFS=Schwartz cancer fatigue scale; HADS=Hospital anxiety and depression 
scale; - D=depression; - A=anxiety; VT=vitality; PCS=physical component score; PF=Physical functioning; RP=Role physical; SF36=Short Form Health Survey 36. 
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Table 4.  Comparison of study results from Short Form Health Survey 36 to Australian population norms and mixed cancer population (IEG, n=18; DEG, n=19). 

 Mixed  AUS. Pop. Baseline   12 weeks   24 weeks   
 Mean Mean Mean ± SD t p Mean ± SD t p Mean ± SD t p 
PF 

IEG 
DEG 

77 83 65±26 
66±24 
65±29 

-3.98 
-2.907 
-2.703 

0.000 
0.010 
0.015 

83±19 
91±9 
75±23 

0.106 
3.949 
-1.343 

0.916 
0.001 
0.196 

92±12 
96±6 
88±14 

4.855 
8.53 
1.741 

0.000 
0.000 
0.099 

RP 
IEG 
DEG 

45 
 

80 49±35 
42±36 
56±34 

-5.27 
-4.36 
-3.094 

0.000 
0.000 
0.006 

72±28 
81±22 
64±31 

-1.74 
0.170 
-2.309 

0.090 
0.867 
0.033 

85±16 
87±11 
84±20 

2.083 
2.891 
0.827 

0.044 
0.010 
0.419 

BP 
IEG 
DEG 

66 77 69±22 
74±20 
64±24 

-2.163 
-0.678 
-2.272 

0.037 
0.507 
0.036 

77±24 
80±21 
75±28 

0.063 
0.556 
-0.323 

0.950 
0.586 
0.751 

78±24 
82±18 
74±29 

0.343 
1.256 
-0.364 

0.734 
0.226 
0.720 

GH 
IEG 
DEG 

61 72 54±21 
50±23 
57±20 

-5.079 
-3.923 
-3.218 

0.000 
0.001 
0.005 

65±19 
66±21 
63±18 

-2.194 
-1.124 
-2.022 

0.035 
0.277 
0.058 

72±17 
73±18 
71±17 

0.107 
0.305 
-0.169 

0.915 
0.764 
0.867 

VT 
IEG 
DEG 

56 65 50±22 
48±22 
52±24 

-3.912 
-3.154 
-2.368 

0.000 
0.006 
0.029 

60±20 
65±13 
54±24 

-1.528 
0.190 
-1.878 

0.13 
0.852 
0.077 

72±16 
72±12 
72±19 

2.825 
2.749 
1.580 

0.008 
0.014 
0.132 

PCS 
IEG 
DEG 

45 50 44±10 
43±10 
45±10 

-3.488 
-2.689 
-2.187 

0.001 
0.016 
0.042 

50±9 
52±6 
48±10 

0.128 
1.768 
-0.849 

0.899 
0.095 
0.407 

53±7 
54±5 
53±8 

3.434 
3.507 
1.843 

0.002 
0.003 
0.082 

MCS 
IEG 
DEG 

50 50 44±11 
44±10 
44±11 

-3.54 
-2.471 
-2.495 

0.001 
0.024 
0.023 

49±10 
50±9 
48±12 

-0.730 
0.130 
-0.904 

0.470 
0.898 
0.378 

53±8 
53±8 
53±9 

1.827 
1.308 
1.244 

0.076 
0.208 
0.229 

SF 
IEG 
DEG 
 

76 85 65±27 
63±28 
66±27 

-4.578 
-3.355 
-3.040 

0.000 
0.004 
0.007 

84±18 
87±13 
82±22 

-0.173 
0.578 
-0.528 

0.863 
0.571 
0.604 

88±15 
90±14 
87±17 

1.374 
1.596 
0.462 

0.178 
0.129 
0.649 
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RE 
IEG 
DEG 

71 83 76±31 
75±33 
77±29 

-1.319 
-0.994 
-0.841 

0.196 
0.334 
0.411 

82±25 
86±24 
78±25 

-0.198 
0.576 
-0.811 

0.844 
0.572 
0.428 

87±15 
91±15 
84±15 

1.749 
2.291 
0.275 

0.089 
0.035 
0.786 

MH 
IEG 
DEG 

73 76 70±18 
72±14 
67±21 

-2.132 
-1.225 
-1.736 

0.040 
0.237 
0.100 

75±17 
78±15 
72±18 

-0.337 
0.510 
-0.822 

0.738 
0.617 
0.422 

82±13 
82±15 
82±13 

2.678 
1.763 
1.995 

0.011 
0.096 
0.061 

IEG=immediate exercise group; DEG=delayed exercise group; PF=physical functioning; RP=role physical; BP=bodily pain; GH=general health; VT=vitality; PCS=physical 
component score; MCS=mental component score; SF=social functioning; RE=role emotional; MH=mental health. 
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Figure 10. Short Form Health Survey 36 subscale normative based scores from baseline to week 24 by group assignment (IEG, n=18; DEG, n=19).  

  

IEG=immediate exercise group; DEG=delayed exercise group; PCS=physical component score; MCS=mental component score; PF=physical functioning; RP=role 
physical; BP=bodily pain; GH=general health; VT=vitality; SF=social functioning; RE=role emotional; MH=mental health. 
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In addition to the VT subscale, the PF and RP subscales showed significant interactions [PF: 

Wilks’ Lambda 0.836, F(2,35)=3.334, p=0.048, partial eta squared=0.164, RP: Wilks’ Lambda 

0.742, F(2,35)=5.901, p=0.006, partial eta squared=0.258], with no significant difference 

between groups at baseline or final assessment (Table 3).  Follow up t-tests revealed a similar 

pattern for both variables with a significant improvement seen from week 0 to 12 in the IEG 

compared with DEG, and a subsequent significant improvement seen in the DEG from week 12 

to 24, with moderate to large effects for exercise (Figure 14).  There were no significant 

interactions, effects or group differences for the subscales of the SF36 investigating the mental 

and social components of QoL (Table 6).  Comparison of participant results to population 

normative values are shown in Figure 10. 

Despite reductions over time on both HADS scales (Figure 11), no statistically significant 

interactions for depression or anxiety were shown despite moderate effects at given time points 

(Table 3).  At baseline, according to HADS-A, the majority of participants (70%) had normal 

levels of anxiety, with 30% classified with mild to severe levels.  At final testing 89% were 

classified as normal, with only 11% registering mild to moderate levels of anxiety (Table 5).  At 

baseline, according to HADS-D classification, 81% of participants had normal levels of 

depression, with 11% and 8% recorded as having mild and severe levels, respectively.  At final 

testing 97% were normal, with 3% classified as mild (Table 5).  

There were no significant differences between groups for any nutritional variables across the 

three time points, or any significant changes over time.  When treating the sample as a whole, 

mean values were analysed for energy proportion (Figure 12) and compared with suggested 

dietary targets (Figure 13)28. 
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Figure 11. Hospital anxiety and depression scale scores (mean±SE)  from baseline to week 24 

by group assignment (IEG, n=18; DEG, n=19).  

 

IEG=immediate exercise group; DEG=delayed exercise group; A=anxiety; D=depression. 

 

 

Table 5. Clinical classification for Hospital Anxiety and Depression scale scores over the 24-

week trial (n=37) 

 Overall (n=37) IEG (n=18) DEG (n=19) 
 0 wk 12 wk 24 wk 0 wk 12 wk 24 wk 0 wk 12 wk 24 wk 
HADS-A 

Normal 
Mild  
Moderate 
Severe 

 
26 
8 
2 
1 

 
23 
10 
2 
2 

 
33 
1 
3 
0 

 
14 
3 
1 
0 

 
14 
2 
1 
1 

 
16 
0 
2 
0 

 
16 
1 
0 
1 

 
18 
0 
0 
0 

 
17 
1 
0 
0 

HADS-D 
Normal 
Mild  
Moderate 
Severe 

 
30 
4 
0 
3 

 
34 
2 
0 
1 

 
36 
1 
0 
0 

 
12 
5 
1 
1 

 
9 
8 
1 
1 

 
17 
1 
1 
0 

 
14 
3 
2 
0 

 
16 
2 
2 
0 

 
19 
0 
0 
0 

HADS-A=anxiety subscale; HADS-D=depression subscale; IEG=immediate exercise group; 
DEG=delayed exercise group; wk=week. 
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Figure 12. Energy contribution over 24 hours for participants over 24-week intervention period 

(n=37). 

  

 

 

Figure 13. Comparison of nutritional profiles to suggested daily targets (n=37). 

 

 

 

 

 

 

 

 

 

 

 

DEER=daily estimated energy requirement; DFE=daily folate equivalent; Tot Vit A Eq=total 
vitamin A equivalent; Vit=vitamin.
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Table 6. Changes in patient rated outcomes over 24-week trial – supplementary data (mean ± SD; IEG, n=18; DEG, n=19)  

 Baseline 12 wk 24 wk Group Difference 0-12 Group Difference 12-24 
     t p h2  t p h2 
BP (SF36) 

IEG 
DEG 

 
74±20 
64±24 

 
80±21 
75±28 

 
82±18 
74±29 

 
6±19 
10±20 

 
-0.68 

 
0.502 

 
0.01 

 
3±16 
-0±17 

 
0.54 

 
0.592 

 
0.01 

GH (SF36) 
IEG  
DEG 

 
50±23 
57±20 

 
66±21 
64±18 

 
73±18 
71±16 

 
15±19 
6±15 

 
1.62 

 
0.114 

 
0.07^ 

 
7±11 
8±11 

 
-0.17 

 
0.862 

 
0.00 

MH (SF36) 
IEG 
DEG 

 
72±14 
67±21 

 
78±14 
72±18 

 
82±15 
82±12 

 
6±10 
5±11 

 
0.196 

 
0.846 

 
0.00 

 
4±10 
9±11 

 
-1.407 

 
0.168 

 
0.01 

SF (SF36) 
IEG 
DEG 

 
63±26 
66±27 

 
87±13 
82±22 

 
90±14 
87±17 

 
24±24 
16±30 

 
0.808 

 
0.425 

 
0.02 

 
3±14 
4±14 

 
-0.190 

 
0.851 

 
0.00 

RE (SF36) 
IEG 
DEG 

 
75±33 
77±29 

 
86±24 
78±25 

 
91±15 
84±15 

 
11±30 
1±21 

 
1.212 

 
0.234 

 
0.04 

 
5±28 
6±20 

 
-0.117 

 
0.908 

 
0.00 

MCS (SF36) 
IEG 
DEG 

 
44±10 
44±11 

 
50±7 
48±12 

 
53±8 
53±9 

 
6±7 
4±9 

 
0.716 

 
0.479 

 
0.01 

 
2±7 
5±7 

 
-1.166 

 
0.252 

 
0.04 

SRB 
IEG 
DEG 

 
17.1±3.5 
16.7±4.7 

 
17.8±3.8 
16.7±5.4 

 
18.8±3.8 
18.3±2.9 

 
0.8±1.4 
0.0±2.0 

 
1.378 

 
0.177 

 
0.05 
 

 
1.8±3.0 
1.6±4.3 

 
0.120 

 
0.905 

 
0.00 

PAT 
IEG 
DEG 
 

 
22.5±2.5 
20.1±6.3 

 
23.8±4.4 
19.2±7.5 

 
23.2±4.9 
24.1±2.4 

 
1.3±2.4 
-0.9±4.8 

 
1.778 

 
0.084 

 
0.08^ 

 
-0.7±3.4 
4.9±7.0 

 
-3.133 

 
0.004 

 
0.22^^ 
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NEG 
IEG 
DEG 

 
20.4±4.2 
19.5±5.5 

 
21.4±4.8 
18.2±6.2 

 
22.3±4.6 
20.7±4.9 

 
0.9±2.8 
-1.3±3.7 

 
2.009 

 
0.052 

 
0.10^ 

 
0.9±3.5 
2.5±4.2 

 
-1.248 

 
0.220 

 
0.04 

AUT 
IEG 
DEG 

 
20.8±4.2 
19.7±4.6 

 
21.8±4.4 
18.8±5.1 

 
21.1±5.5 
21.2±4.5 

 
1.1±3.5 
-0.9±2.9 

 
1.852 

 
0.072 

 
0.09^ 

 
-0.7±3.5 
2.4±4.8 

 
-2.22 

 
0.033 

 
0.12^ 

^ moderate effect; ^^ large effect 
BP=bodily pain; GH=general health; MH=mental health; SF=social functioning; RE=role emotional; MCS=mental component score; SRB=stimulus response bonds; PAT=patterned 
action; NEG=negative consequences; AUT=automaticity. 
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Figure 14. Change in Short Form Health Survey 36 physical subscale scores from 0-12 weeks 

and 12-24 weeks, by group assignment (IEG, n=18; DEG, n=19). 

 

RP=role physical; PF=physical function; VT=vitality; IEG=immediate exercise group; 
DEG=delayed exercise group 

 

CHANGES IN OBJECTIVE FITNESS MEASURES POST-INTERVENTION 

Descriptive statistics for aerobic fitness, muscle strength and functional assessments are 

presented in Table 7.  Paired t-tests showed that both the IEG [t(18)=-5.16, p≤0.001] and the 

DEG [t(19) =-2.60, p=0.018] significantly improved their aerobic fitness over the course of the 

trial.  In addition to the results for W.kg-1 and RPE/Watts, significant interactions were found 

for VO2/kg [Wilks’ Lambda 0.661, F(2, 35)=8.711, p≤0.001, partial eta squared=0.599].  

Follow up t-tests revealed a similar pattern for all variables with no significant differences 

between groups at baseline or 24 weeks (Figure 3), but statistically significant improvements in 

the IEG from baseline to 12 weeks, and a subsequent significant improvement in the DEG from 

weeks 12 to 24 (Table 7).   

Due to the difference in aerobic exercise intensity between IEG and DEG, an independent 

samples t-test was conducted to examine the magnitude of change in W.kg-1 attributable to the 

exercise intervention.  A statistically significant difference in the magnitude of change was 

observed between groups [IEG week 0-12: 0.39±0.22 W.kg-1; DEG week 12-24: 0.19±0.27 

W.kg-1; t=2.38, p=0.02], despite no significant difference between groups at final assessment 

[IEG: 1.87±0.49; DEG: 1.63±0.62; t=1.33, p=0.19](Figure 3).  
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At baseline, the highest workload reached during the API exercise test was seven (175 W), 

which was achieved by two individuals from each group, with no significant difference in 

perception of effort between groups for any workload (Figure 15).  At 12 weeks, the highest 

work level completed was 250 W by an individual in the IEG, while an additional six 

participants were able to achieve the previous maximal workload of 175 W or higher.  

Comparatively, in the DEG, only two participants were able to reach the work level of 175 W.  

Comparison of absolute averaged RPE and workload results at the end of each incremental 

stage, irrespective of final workload, showed significant differences in the perception of effort 

at 12 weeks for the incremental workloads two (50 W) to five (125 W; p≤0.001 to p=0.05).  

Despite no significant difference between IEG and DEG for cardiorespiratory fitness at 24 

weeks (W.kg-1), there remained a significant difference in RPE at final testing from workload 

two (50 W) to workload five (125 W; p≤0.001 to p=0.02) (Figure 15).  At both 12 and 24 

weeks, the DEG perceived a significantly higher level of effort relative to workload compared 

with the IEG (Figure 15).  By 24 weeks, the highest workloads completed were 250 W (IEG) 

and 275 W (DEG), with five IEG and six DEG participants able to reach 175 W or higher. 
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Table 7. Changes in physiological outcomes over 24-week trial by group assignment (mean± SD; IEG, n=18; DEG, n=19). 

 Baseline 12 wk 24 wk Group Difference 0-12 Group Difference 12-24 
     t p h2  t p h2 
Aerobic Fitness 

W.kg-1 

IEG 
DEG 

 
1.45±0.44 
1.35±0.42 

 
1.84±0.48 
1.44±0.51 

 
1.88±0.49 
1.63±0.62 

 
0.38±0.22 
0.09±0.06 

 
3.70 

 
0.001 

 
0.28^^ 

 
0.04±0.30 
0.19±0.27 

 
-1.64 

 
0.110 

 

0.07^ 

RPE/Watts 
IEG 
DEG 

 
0.13±0.05 
0.13±0.06 

 
0.09±0.02 
0.14±0.06 

 
0.10±0.021 
0.10±0.033 

 
0.00±1.77 
0.52±2.49 

 
-2.06 

 
0.046 

 
0.12^ 

 
0.29±1.46 
-0.63±1.80 

 
4.09 

 
0.001 

 
0.32^^ 

75% VO2/kg 
IEG 
DEG 

 
16.67±4.25 
16.10±5.10 

 
20.93±4.94 
17.18±5.66 

 
21.18±4.57 
19.55±7.76 

 
4.26±2.42 
1.08±2.63 

 
3.82 

 
0.001 

 
0.30^^ 

 
0.25±2.82 
2.37±3.07 

 
-2.18 

 
0.035 

 
0.12^ 

Muscle Strength 
Total 

IEG 
DEG 

 
203±75 
184±56 

 
279±96 
194±57 

 
274±96 
259±80 

 
75±39 
11±22 

 
6.12 

 
≤0.001 

 
0.52^^ 

 
-4±31 
65±30 

 
-6.93 

 
≤0.001 

 
0.58^^ 

Chest 
IEG 
DEG 

 
32±19 
27±15 

 
47±25 
29±16 

 
45±24 
41±22 

 
15±11 
2±5 

 
4.83 

 
≤0.001 

 
0.40^^ 

 
-2±6 
12±7 

 
-6.56 

 
≤0.001 

 
0.55^^ 

Legs 
IEG 
DEG 

 
112±37 
101±29 

 
153±46 
105±28 

 
151±45 
146±39 

 
41±25 
4±16 

 
5.47 

 
≤0.001 

 
0.46^^ 

 
-2±25 
41±21 

 
-5.56 

 
≤0.001 

 
0.47^^ 

Back 
IEG 
DEG 

 
52±18 
48±13 

 
67±24 
52±15 

 
67±25 
62±17 

 
15±9 
3±7 

 
4.07 

 
≤0.001 

 
0.32^^ 

 
1±6 
11±5 

 
-5.76 

 
≤0.001 

 
0.48^^ 

Arms  
IEG 
DEG 

 
9±5 
8±3 

 
12±6 
8±3 

 
12±5 
11±4 

 
3±3 
1±2 

 
2.59 

 
0.014 

 
0.16^^ 

 
1±1 
3±1 

 
-7.94 

 
≤0.001 

 
0.64^^ 
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Functional Tests 
TUG 

IEG 
DEG 

 
5.37±0.84 
5.82±1.01 

 
4.77±0.71 
5.68±0.76 

 
4.65±0.65 
5.06±0.77 

 
-0.59±0.44 
-0.15±0.51 

 
-2.83 

 
0.008 

 
0.19^^ 

 
-0.12±0.33 
-0.61±0.54 

 
3.28 

 
0.002 

 
0.24^^ 

Sit to Stand 
IEG 
DEG 

 
8.74±1.96 
10.35±4.18 

 
6.99±1.22 
9.58±2.18 

 
6.93±0.96 
8.33±1.64 

 
-1.74±1.53 
-0.77±2.48 

 
-1.42 

 
0.16 

 
0.05 

 
-0.63±0.66 
-1.25±1.21 

 
3.73 

 
0.001 

 
0.28^^ 

Stair Climb 
IEG 
DEG 

 
3.35±0.94 
3.88±1.44 

 
2.84±0.66 
3.56±0.89 

 
2.70±5.34 
3.12±0.84 

 
-0.50±0.58 
-0.32±0.72 

 
-0.85 

 
0.40 

 
0.02 

 
-0.14±0.31 
-0.44±0.31 

 
2.93 

 
0.006 

 
0.20^^ 

Balance 
IEG 
DEG  

 
4±1 
4±1 

 
5±1 
5±1 

 
5±1 
5±1 

 
1±1 
0±1 

 
1.77 

 
0.086 

 
0.08^ 

 
-1±1 
0±1 

 
-0.86 

 
0.396 

 
0.02 

Body Composition 
Lean mass (g) 

IEG 
DEG 

 
48341±10333 
46849±10213 

 
50068±11351 
46718±9969 

 
49286±10924 
48474±9210 

 
1727±2621 
-130±1433 

 
2.69 

 
0.010 

 
0.17^^ 

 
-782±1931 
1756±1594 

 
-4.37 

 
≤0.001 

 
0.35^^ 

Body fat (%) 
IEG 
DEG 

 
29.79±9.20 
34.56±11.16 

 
28.68±10.56 
35.85±11.02 

 
29.18±10.26 
34.63±11.07 

 
-1.11±3.72 
1.30±1.77 

 
-2.76 

 
0.010 

 
0.18^^ 

 
0.501±2.55 
-1.22±1.05 

 
2.654 

 
0.014 

 
0.17^^ 

LM – Arms 
IEG 
DEG 

 
5444±1756 
5250±1421 

 
5729±2061 
5336±1507 

 
5538±1851 
5768±1838 

 
284±534 
58±296 

 
1.600 

 
0.118 

 
0.068^ 

 
-190±593 
302±245 

 
-3.335 

 
0.002 

 
0.241^^ 

LM – Legs 
IEG 
DEG 

 
16707±3849 
15644±2981 

 
17113±4219 
16036±3560 

 
16987±3741 
16554±3366 

 
458±992 
-77±500 

 
2.092 

 
0.044 

 
0.111^ 

 
-126±769 
823.±768 

 
-3.756 

 
0.001 

 
0.287^^ 

LM – Trunk 
IEG 
DEG 

 
23206±4614 
22498±5886 

 
23134±5037 
21911±4526 

 
23374±5126 
22225±4635 

 
389±1098 
-250±882 

 
1.958 

 
0.058 

 
0.099^ 

 
239±1019 
322±868 

 
-0.265 

 
0.793 

 
0.002 

^ moderate effect; ^^ large effect 

IEG=immediate exercise group; DEG=delayed exercise group; BMC=bone mineral content; BMD=bone mineral density 
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Figure 15. Ratings of perceived effort values during incremental workload for immediate and delayed exercise groups at (A) baseline, (B) 12 weeks, and (C) 24 

weeks (IEG, n=18; DEG, n=19).  

 

   
IEG=immediate exercise group; DEG=delayed exercise group; * significant at p=0.05 level
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Changes in fitness ratings by group are highlighted in Figure 16, with the majority (59%) of 

participants ranked ‘Poor’ or ‘Fair’ at baseline.  At final testing 73.5% ranked as ‘Average’ or 

higher, with 26.5% at ‘Poor’ or ‘Fair’. 

 

Figure 16. Aerobic Power Index fitness rating by group assignment at (A) baseline, (B) 12 

weeks and (C) 24 weeks (IEG, n=18; DEG, n=19). 
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Results for MS showed that post-intervention weight loads were significantly higher than 

baseline for both the IEG and DEG on all strength variables, with a significant interaction for 

total MS [Wilks’ Lambda 0.266, F(2, 35)=46.978, p≤0.001, partial eta squared=0.734] (Figure 

17).  Follow up t-tests show a similar pattern as other study variables with a statistically 

significant improvement in the IEG from week 0 to 12 (p≤0.001), and a subsequent significant 

improvement in the DEG from week 12-24 (p≤0.001).  Results for each muscle group are 

presented in Table 7. 

Examination of the body composition variables from full body DEXA scans showed a 

significant interaction for lean mass [Wilks’ Lambda 0.643, F(2, 35)=9.423, p=0.001, partial eta 

squared=0.357], and total body fat % [Wilks’ Lambda 0.706, F(2, 35)=7.084, p=0.003, partial 

eta squared=0.924] (Figure 18).  Follow up t-tests show statistically significant increases in lean 

mass and decreases in body fat % in the IEG from baseline to 12 weeks, and similar changes in 

the DEG from week 12 to 24 (Table 7).  Analysis of lean mass by region showed a similar 

pattern of results with significant differences in change between groups from baseline to week 

12, and 12 to 24 weeks (Figure 18).  T-tests of the changes in BMD at the spine and femur from 

baseline to 24 weeks showed significant differences in the IEG compared with DEG (Table 8). 

 

Table 8.  Changes in bone mineral density over the 24-week trial (IEG, n=18; DEG, n=19). 

 Baseline 24 Weeks Group difference 0-24 weeks 
 mean±SD mean±SD mean±SD t p 
AP Spine 

IEG 
DEG 

 
1.226±0.185 
1.233±0.178 

 
1.232±0.180 
1.191±0.175 

 
0.006±0.029 
-0.042±0.093 

 
2.108 

 
0.042 

Femur 
IEG 
DEG 

 
1.061±0.170 
1.032±0.157 

 
1.063±0.170 
0.980±0.137 

 
0.002±0.023 
-0.053±0.093 

 
2.471 

 
0.022 

IEG=immediate exercise group; DEG=delayed exercise group  

 

The functional tests show similar results to other variables with significant interactions for TUG 

[Wilks’ Lambda 0.709, F(2, 35)=6.96, p=0.003, partial eta squared=0.291], S2S [Wilks’ 

Lambda 0.668, F(2, 35)=8.43, p=0.001, partial eta squared=0.332] and STR [Wilks’ Lambda 

0.791, F(2, 35)=4.49, p=0.019, partial eta squared=0.209]. 
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Figure 17.  Change (mean±SE) in muscle strength (kg) over 24-week intervention (IEG, n=18; 

DEG, n=19; Combined total of biceps, chest, back and leg muscle groups).  
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Figure 18. Change (mean±SE) in body composition variables between immediate and delayed exercise groups from 0-12 weeks and 12-24 weeks, with 95% 

confidence intervals. (A) Change in total body fat %, (B) Total lean mass difference (g), (C-E) Lean mass difference by region (g) (IEG, n=18; DEG, n=19).
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CORRELATIONS 

Pearson correlations among variables are presented in Table 9.  Results on the SCFS were 

significantly associated with PRO including SF36 subscales [PF (r=-0.496; p≤0.001), VT (r=-

0.718; p≤0.001), RP (r=-0.603; p≤0.001), MCS (r=-0.668; p≤0.001) and PCS (r=-0.382; 

p≤0.001)], HADS depression scale (r=0.699; p≤0.001), HADS anxiety scale (r=0.477; 

p≤0.001), FACT-G (r=-0.322; p=0.001) and TOI (r=-0.365; p≤0.001).  Additionally, SCFS was 

significantly correlated with leisure activity score (r=-0.261; p=0.006) and total muscle strength 

(r=-0.217; p=0.022), while VT was significantly correlated with MCS (r=0.741; p≤0.001), 

HADS anxiety scale (r=-0.502; p≤0.001), and HADS depression (r=-0.745; p≤0.001).   

In addition to PRO outlined in Table 9, aerobic fitness was significantly associated with body 

fat percentage (r=-0.650; p≤0.001), lean mass (r=0.459; p≤0.001) and muscle strength (r=0.597; 

p≤0.001).  Exercise habit and leisure activity score were correlated with both physiological and 

PRO, with total and subscale scores shown in Table 9 and Table 10. 

Table 9.  Associations between physiological and patient rated outcomes 

PRO BMI Aerobic 
fitness 
(W.kg-1) 

Perception 
of effort 
(RPE/W) 

Muscle 
strength 
(kg) 

Lean 
mass  
(g) 

Leisure 
activity 
score 

Exercise 
habit 
score 

FACT-G 
PWB 
SWB 
EWB 
FWB 

0.201* 
0.256** 
0.111 
0.043 
0.189 

0.043 
0.059 
-0.027 
-0.011 
0.083 

-0.018 
-0.027 
0.041 
0.017 
-0.073 

0.109 
0.081 
0.100 
0.016 
0.111 

0.064 
0.021 
0.086 
0.088 
-0.001 

0.196* 
0.181 
0.211* 
-0.058 
0.177 

0.203* 

0.325** 
0.053 
0.023 
0.172 

TOI 0.240* 0.079 -0.056 0.106 0.010 0.195* 0.265** 
SCFS -0.118 -0.044 0.126 -0.217* 0.043 -0.261** -0.124 
SF36 

PF 
RP 
VT 
PCS 

 
0.118 
0.094 
0.103 
0.150 

 
0.412** 

0.202* 
0.102 
0.358** 

 
-0.533** 
-0.332** 
-0.135 
-0.536** 

 
0.468** 
0.267** 
0.131 
0.373** 

 
0.284** 
0.066 
-0.076 
0.264** 

 
0.347** 

0.299** 

0.185 
0.301** 

 
0.236* 
0.371** 
0.229* 
0.503** 

HADS 
-A 
-D 

 
-0.183 
-0.252** 

 
0.009 
-0.155 

 
-0.127 
0.022 

 
-0.063 
-0.146 

 
0.023 
0.080 

 
-0.183 
-0.252** 

 
-0.144 
-0.228* 

EHS -0.061 0.200* -0.295** 0.047 -0.006 0.303** 1 
LAS -0.187* 0.235** -0.244** 0.235* 0.035 1 0.303** 

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

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

FACT-G=functional assessment of cancer therapy-general; PWB = physical wellbeing; 
SWB=social wellbeing; EWB=emotional wellbeing; FWB=functional wellbeing; TOI=trial 
outcome index; SF36=short form health survey 36; PF=physical function; RP=role physical; 
VT=vitality; PCS=physical component score; HADS=hospital anxiety and depression scale; -
A=anxiety; -D=depression; EHS, exercise habit score; LAS=leisure activity score. 
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Table 10.  Associations between exercise habit subscales, changes in physical fitness and 

patient rated outcomes (n=37). 

Outcome EHS  PAT AUT SRB NEG 
Aerobic Fitness (W.kg-1) 0.200* 0.072 0.077 0.200* 0.281** 
RPE/Watts -0.295** -0.184 -0.145 -0.288** -0.314** 
75% VO2  0.042 0.136 0.215* 0.195* 
Mass (kg) -0.229* -0.123 -0.199* -0.123 -0.258** 
HADS 

- A 
- D 

 
-0.144 
-0.228* 

 
-0.452** 
-0.388** 

 
-0.124 
-0.147 

 
0.027 
-0.130 

 
0.151 
-0.019 

SF36 
PF 
RP 
VT 
PCS 

 
0.236* 
0.371** 
0.229* 
0.503** 

 
0.174 
0.402** 
0.387** 
0.424** 

 
0.180 
0.317** 
0.183 
0.298** 

 
0.305** 
0.287** 
0.067 
0.487** 

 
0.103 
0.145 
0.041 
0.370** 

FACT-G 
PWB 
SWB 
EWB 
FWB 
TOI 

0.203* 

0.325** 
0.053 
0.023 
0.172 
0.265 

0.331** 

0.381** 
0.200* 
0.142 
0.254** 
0.341** 

0.210* 

0.229* 
0.141 
0.050 
0.152 
0.205* 

-0.022 
0.182 
-0.176 
-0.119 
0.032 
0.111 

0.066 
0.193* 
-0.049 
-0.037 
0.070 
0.139 

SCFS -0.124 -0.253** -0.080 -0.056 0.023 
Leisure activity score 0.303** 0.276** 0.285** 0.179 0.190* 

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

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

RPE=ratings of perceived exertion; HADS=hospital anxiety and depression scale; -A=anxiety; -
D=depression; SF36=short form health survey 36; PF=physical functioning; RP=role physical; 
VT=vitality; FACT-G=functional assessment of cancer therapy-general; PWB=physical 
wellbeing; SWB=social wellbeing; EWB=emotional wellbeing; FWB=functional wellbeing; 
SCFS=Schwartz cancer fatigue scale; EHS=exercise habit score; SRB=stimulus response bonds; 
PAT=patterned action; NEG=negative consequences; AUT=automaticity. 

 

ADVERSE EFFECTS 

There were no serious events related to participation in the exercise intervention, however two 

participants required modified programs due to pre-existing knee and back injuries. 
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DISCUSSION 

This RCT is the first to investigate the efficacy of a 12-week, combined areobic and resistance 

exercise program for haematological cancer patients post treatment.  The primary finding was 

that the exercise program, whether conducted immediately after cancer treatment or delayed by 

12 weeks, offers statistically and clinically significant benefits both physiologically and 

psychosocially for patients.  Improved patient outcomes were demonstrated irrespective of age, 

gender or disease type.  Furthermore, all patients were able to participate in the aerobic and 

resistance training components of the programs without any adverse effects.   

In a review of exercise for the management of CRF, Cramp and Daniel10 found a significant, 

although small, overall effect size post treatment (d=0.44) with a smaller effect for 

haematological malignancies (d=0.15).  However, the four haematological studies assessed used 

different disease groups and varied exercise modalities, none of which included a combined 

aerobic and resistance 12-week exercise program post treatment.  This variance may explain the 

comparatively large effect size for CRF found in our study (d=1.16-1.25).  Supporting the 

significant impacts of our exercise intervention on the multiple dimensions of fatigue are the 

moderate to large effective sizes on additional related variables, including aerobic fitness 

(d=1.22), perception of effort (d=0.68), and VT (d=0.92) (Figure 7).  The magnitude of change 

for VT scores following exercise (16.71 and 17.12) are similar to findings by Galvão et al29 who 

conducted a 12-week mixed exercise program within a prostate cancer population during cancer 

treatment (VT=13.1).  Additionally, Adamsen and colleagues30 found significant changes in VT 

following exercise, albeit at a lower magnitude of change (VT=8.8), potentially due to the 

exercise program being conducted for only 6 weeks during treatment in a mixed cancer 

population.  

The results for the IEG and DEG significantly exceeded the minimally important clinical 

difference of 3-7 units for the FACT-G scale (mean=8.46 and 9.01), and 2-3 for its subscales 

(PWB mean=4.7 and 3.2; FWB mean=4.7 and 2.4)31.  Our findings are in line with the limited 

number of studies investigating haematological cancer patients, and add strength to the growing 

body of literature finding clinically significant improvements in patient QoL following exercise.  

A comparison of SF36 subscales for Australian population norms showed that baseline scores 

were significantly lower in a haematological cancer population, however by 24 weeks, scores 

were either the same as, or significantly better than the general population14.  These results 

provide an indication of both the rehabilitative benefits of the exercise regime post treatment, in 

addition to the benefits for long-term optimal health. 

Investigating a similar patient group, Courneya et al9 conducted a RCT of aerobic exercise in 

lymphoma patients during and post treatment, and found significant changes in lean mass (+0.8 

kg), which is consistent with the findings of the current study (+1.73 kg).  The greater 
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improvements in our trial may be attributable to the anabolic effect of the resistance component 

of our exercise regime and represents an important shift towards a desirable body composition.  

In addition to reductions in activity, cancer treatments are catabolic for lean tissue resulting in 

deleterious changes in body composition including change in the ratio of lean to fat mass, and 

increased bone turnover32.  In accordance with earlier research, our results show a significant 

reduction in body fat percentage following exercise, highlighting the effectiveness of exercise 

post cancer treatment in combating the negative impacts of inactivity and treatment regimes9.  

Functional improvements associated with increased lean mass are evidenced by significant 

improvements in MS across four major muscle groups, along with large effect sizes (Table 7).  

Furthermore, the IEG group maintained BMD at the spine and hip over the 24-week post 

treatment intervention compared with decreases in the DEG.  In the absence of follow-up testing 

we cannot rule out that the DEG would also have maintained BMD once they commenced 

exercise, with clinical diagnostic and screening BMD scan performed annually at most33. 

Following the exercise intervention, 70% of participants had increased their fitness rating based 

on API performance, age and gender15.  Of note, only 40% of participants achieved a fitness 

ranking higher than average, indicating the potential for further improvements and raising 

questions as to the reasons for the plateau seen in the IEG from 12 to 24 weeks15.  Additionally, 

at baseline, 51% of participants did not meet current public health guidelines for minimal 

physical activity to maintain health irrespective of cancer diagnosis27.  Immediately following 

the exercise intervention, 97% of participants were meeting these guidelines with 46% 

exhibiting high activity levels.  However, at trial completion there was a slight drop in 

participation with 17% and 5% of the IEG and DEG, respectively slipping back to a lower level 

of activity.  In the absence of long-term follow-up, we are unable to draw conclusions regarding 

maintenance of physical activity in this group, however Courneya and colleagues34 in a 6-month 

follow-up, found that only 55.5% of participants were meeting exercise guidelines, with 

subsequently significantly improved fitness and QoL outcomes.  Researchers have shown four 

key processes that underpin the development of exercise habits: stimulus-response bonding, 

automaticity, patterning of action, and negative consequences18.  Exercising in ways that 

encourage this development may aid in long-term exercise behaviours18.  Following the exercise 

intervention, both groups showed a significant increase in exercise habit strength (Table 3), plus 

exercise habit was moderately correlated with both aerobic fitness and change in body weight 

(Table 10)26.  Future research should further investigate exercise habit, predictors of maintaining 

exercise behaviour and strategies to foster long-term health behaviour changes.  

The relationship between PRO and physiological variables, and the multidimensional impact of 

interventions is a key consideration for researchers and clinicians.  With regards to the primary 

outcome of CRF, significant associations were seen between fatigue and QoL, with decreases in 

subjective fatigue associated with increases in QoL.  This is in line with previous research by 
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Buffart and colleagues who showed that improved QoL was associated with decreased fatigue 

and increased physical fitness35.  Interestingly, in this trial subjective fatigue as measured by the 

SCFS was not significantly associated with aerobic fitness, however increased muscle strength 

was associated with decreased SCFS scores (Table 9).  Further, aerobic fitness and perception 

of effort assessed during the API did demonstrated significant positive associations with QoL.  

Additionally, Jones and colleagues found that exercise levels in myeloma patients were 

significantly associated with QoL, fatigue, depression and anaemia36.   Their findings are 

supported by this trial with leisure activity positively associated with QoL, measured via the 

SF36 and FACT-G.  Additionally, increases in activity are associated with decreased subjective 

fatigue and depression (Table 9). 

Whilst outside the scope of this study from an interventional point of view, nutrition is often 

considered in conjunction with exercise interventions due to the ability of diet to influence 

outcomes (i.e. body composition).  Excessive weight, in addition to poor diet and food choices, 

can affect cancer progression and survival, risk of recurrence, and the risk of comorbidities37.  

Additionally, the use of supplementation during and post cancer treatment remains 

controversial, with the concern that some supplements may interact or be counterproductive 

when undergoing certain conventional therapies28.  Furthermore, many commercially available 

supplements contain levels that exceed recommended or suggested daily amounts28.  Numerous 

studies have shown that diets high in fruit, vegetables and whole grains have been associated 

with higher survival rates when coupled with physical activity38.   However, to date, the 

majority of this research has been conducted in breast cancer patients38. Based on the 

recommendations by the US Institute of Medicine regarding daily energy ratios (fat: 20-35%, 

carbohydrates: 45-65% and protein: 10-35%), the participants in the current study were on the 

upper end for energy consumed as fat (31-32%) and low for carbohydrates (43%)39 (Figure 12).  

Further, participants’ average cholesterol intake was below the advised 300 mg/day at 259±170 

mg/day, however across the 24-week intervention, 24-33% of participants exceeded this level 

placing them at increased cardiovascular risk40.  Future research should investigate the role of 

dietary counselling and planning in conjunction with exercise interventions to achieve optimal 

outcomes and comprehensive health behaviour changes39. 

One limitation when considering the magnitude of change for aerobic fitness outcomes in the 

IEG compared with the DEG is the difference between aerobic exercise intensity and duration 

in the two groups.  Despite statistically and clinically significant improvements in outcomes 

demonstrated in both groups following exercise, examination of exercise adherence data 

showed that the DEG performed the aerobic exercise at a significantly lower intensity (84% 

HRmax compared to 76% HRmax) and shorter duration (84 min compared to 66 min) than the 

IEG.  The differences were observed despite identical exercise guidelines, and no significant 

differences for the resistance training component of the exercise program.  Regardless of the 
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differing aerobic exercise intensities, there were no statistically significant differences in 

aerobic fitness outcomes or magnitude of change at final assessment despite the DEG 

demonstrating smaller improvements in W.kg-1 (Table 7).  Assessment of lifestyle changes 

throughout the 24-week study duration was not conducted, however anecdotally researchers 

noted patients who commenced exercise immediately post cancer treatment appeared to have an 

increase in available exercise time due to the relative cessation of medical appointments and 

having not yet returned to work or taken up earlier social responsibilities.  This observation is 

supported, in part, by the change in participants’ employment status with 65% ‘working less’ or 

‘retiring since diagnosis’ at baseline, compared with 79% of participants at week 24 working 

the ‘same’ or ‘more since diagnosis’.  Future exercise interventions should consider the detailed 

tracking of participant’s life changes and events in order to determine potential limiting factors 

or barriers to regular exercise participation. 

The strengths of this trial are the statistically and clinically meaningful effects found in a 

comprehensive group of physiological and psychosocial outcome measures.  Additionally, the 

self-directed exercise regime was conducted according to optimal training principles with 

frequency, intensity, mode and time controlled and tracked throughout the 12-week exercise 

intervention.  Progression and symptoms were closely monitored using participant diaries, with 

excellent participant adherence (85%).  Due to the heterogeneous, haematological cancer group 

and insufficient power within each diagnostic category, we were unable to assess whether NHL, 

HL and myeloma patient outcomes varied following the intervention.  Future research might 

include national and international collaborators to ensure sufficient patient numbers are 

recruited to delineate between disease groups and treatment regimes.  

The primary outcome of this RCT was CRF, with multiple outcome variables utilised to provide 

a comprehensive view of the subjective and the physiological changes that occurred throughout 

the course of the intervention.  Importantly, all measures showed significant changes over time 

based on group allocation (immediate or delayed exercise), as well as a large effect for exercise.  

Following participation in the exercise program, compared with the DEG, the IEG had 

significant reductions in subjective CRF and increased aerobic fitness and VT, thereby 

confirming the hypothesis that significant improvements would be demonstrated following 

exercise.  Furthermore, the secondary hypothesis was also confirmed, with the DEG showing 

significant improvements once they commenced exercise.   

Interestingly, despite an expected correlation between variables selected to assess fatigue, no 

significant relationship was seen between aerobic fitness and the subjective scales of SCFS and 

VT.  The VT subscale indicates subjective feelings of ‘tiredness’ and being ‘worn out’41 and 

contributes significantly to mental health as assessed via the SF36.  Therefore, the lack of 

correlation with aerobic fitness was not entirely surprising, however, results did demonstrate 

strong associations with the SCFS, psychological distress (HADS), and the MCS subscale of the 
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SF36.  Given the multifactorial causes of CRF and the potential long-term implications for 

patients’ health status, comprehensive assessment of mental and physical components of CRF is 

crucial for optimal supportive care30.  Importantly, despite the lack of a significant relationship 

between physiological and subjective measures of CRF, the exercise intervention resulted in 

statistically and clinical significant improvements across all variables for HEM patients, 

suggesting potential psychosocial benefits from the exercise program.  

Despite the consensus by researchers regarding the multidimensional nature of CRF, weak 

correlations for CRF and various physical performance measures have been demonstrated in 

earlier research42-44.  Dimeo et al proposed that this lack of association may be due to a 

“divergence between objective life situation and subjective perception” (p.1253), with the 

premise that throughout the course of a chronic disease, a patient’s subjective understanding of 

normal may change as they become accustomed to the side effects and limitations of cancer 

disease and/or treatment43.  Alternative subjective scales within the SF36 that evaluate physical 

function and limitations (PF, RP, PCS) demonstrated a significant positive relationship with 

aerobic fitness, SCFS and VT.  Future exercise research may benefit from the inclusion of these 

subscales as potential subjective indicators of physical deconditioning. 

In summary, this RCT is the first to investigate the effects of combined aerobic and resistance 

training in haematological cancer patients.  Results demonstrated large statistical and clinical 

improvements in participant outcomes, irrespective of whether the exercise was commenced 

immediately post treatment or delayed by 12 weeks.  Significant improvements in physiological 

variables including aerobic fitness, MS and body composition, were accompanied by 

improvements in PRO including CRF, QoL and perceived wellbeing.  Future research should 

investigate long-term follow-up of patients to assess realistic and meaningful health behaviour 

change throughout cancer survivorship. 
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The increasing number of cancer survivors, attributable to advances in early detection and 

treatment, has lead to a growing emphasis on patient supportive care strategies1.  With a 

complex myriad of disease and treatment related side effects, it is crucial for researchers to 

determine the efficacy of given interventions or supportive services, and the impact that these 

have on patient outcomes.  As cancer is a heterogeneous group of distinct diseases, the impact 

of the disease and the effects of cancer treatments are important considerations when assessing 

supportive care interventions.  

Haematological malignancies (HEM) incorporate non-Hodgkin lymphoma (NHL), Hodgkin 

lymphoma (HL) and myeloma, and represent a distinct subtype of cancers that are the focus of 

the intervention studies of this thesis.  Patients with HEM are subjected to intensive treatment, 

often with multiple cycles over a series of months, incorporating high dose chemotherapy 

and/or radiation2, 3.  The combination of disease stressors, the side effects of multiple treatments, 

comorbidities, and psychological distress, creates a diverse HEM population with unique 

characteristics and specific health needs2, 4.  Biological, functional and psycho-behavioural 

implications for patients following cancer treatment include significant physical deconditioning, 

such as reductions in cardiovascular fitness and muscle strength (MS), changes in body 

composition, cancer related fatigue (CRF), psychological distress and reductions in quality of 

life (QoL)5-9.   

When addressing the physiological and psychosocial side effects following cancer treatment, it 

is crucial to consider the multidimensional nature of both the causes and the symptoms of this 

disease10, 11.  Two of the key patient rated outcomes (PRO) that have been shown to 

significantly impact cancer patients throughout the cancer continuum, are CRF and reductions 

in QoL12, 13.  Due to its multidimensional definition, CRF encompasses physical and 

psychosocial dimensions, and conceptually is better thought of as a syndrome rather than a 

discrete side effect10.  In order to effectively treat CRF, the associated physical deconditioning 

and the patients’ perceptions and subjective experiences need to be considered10, 14.  For 

example, the catabolic nature of cancer treatments, in addition to sedentary behaviour, 

perpetuates a cycle of physical deconditioning that includes reductions in cardiovascular fitness 

and functional capacity, and muscle wasting that contribute to CRF and in turn negatively 

impacts QoL5, 7.  Interventions directed at the supportive care of patients following cancer 

treatment need to consider the multiple causative factors and both the physiological and 

psychosocial implications in order to comprehensively manage patients’ distress and long-term 

health. 

Support services that are integrative and complementary to mainstream medical care have been 

advocated as a means of aiding patient empowerment and autonomy without compromising 

treatment outcomes.  These support services provide cancer patients with the ability to take an 

active and participatory role in controlling aspects of their recovery and health throughout the 
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cancer continuum15.  As an integral aspect of patient management both during and post 

treatment, evidence-based supportive interventions range from pharmacological to lifestyle 

modifications, such as exercise, and complementary integrative therapies (CIT). 

The evidence for the efficacy of individual CIT is increasing, with specific focus on 

acupuncture, massage, relaxation practices, and psychological based interventions, including 

mindfulness based cognitive therapy16-20.  However, within supportive care centres, patients are 

often exposed to, and participate in a variety of CIT based on availability, preference and patient 

interest rather than a specific prescription based on patient presentation21-23.  Future research 

regarding the benefits of specific CIT will enable the development of recommendations and 

tailored referral pathways for patients.  However, an important and understudied consideration 

is the impact of patient engagement with supportive care services as a whole, rather than just the 

specific therapies.  The unique environments created in supportive care centres through drop-in 

facilities, volunteer staffing and group association are largely undocumented.  In the absence of 

comprehensive, randomised controlled trials (RCT) providing evidence for the efficacy of 

specific CIT, it is crucial to explore the experiences of patients to enhance integrative support 

services in a hospital setting in order to improve patient outcomes. 

One key therapy emerging for use with a cancer population is exercise, which has been shown 

to be both a safe and effective rehabilitation strategy for cancer patients in addressing the many 

side effects of the disease and treatment, in addition to improving long-term health7, 24-27.  The 

varied exercise modalities, such as aerobic or resistance training, employed in previous research 

have demonstrated significant impacts on physiological outcomes of cancer patients, including 

improvements in aerobic fitness, muscle strength, body composition and physical function7, 24, 28, 

29.  The magnitude of improvements for a given outcome measure are based on disease and 

treatment variables, in addition to the exercise variables including mode, frequency, intensity 

and length of the intervention.    

To date, the majority of exercise research following cancer treatment has focused on aerobic 

exercise modalities in the larger survivorship populations of breast and prostate cancer.  

Importantly, due to the disparity in cancer types and treatments, it is unwise to generalise results 

across diagnostic groups, and RCT of good methodology need to be conducted based on cancer 

type and treatment.  Furthermore, these trials need to have clearly delineated exercise variables, 

such as frequency, intensity, mode, and duration7, 29.  Exercise interventions conducted in HEM 

patients following completion of cancer treatment have shown exercise to be well tolerated, 

with strong evidence for improvements in CRF, cardiovascular fitness, QoL, body composition, 

muscle strength and physical functioning25, 28-30.  Resistance training interventions of good 

methodology in HEM are limited31, 32, and present a significant gap in the literature that limits 

the ability of health professionals to provide good evidence-based recommendations for HEM 

patients.  To the best knowledge of the author, the “Thriving” post treatment exercise 
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rehabilitation trial is the first RCT that utilised a best practice, combined aerobic and resistance 

exercise intervention with lymphoma and myeloma patients post treatment29, 30, 33.  

 

Through four interrelated studies, which are presented as five papers in this thesis, this research 

addressed a number of the gaps in the current literature.  A summary of the findings of each 

study, with respect to the stated aims and hypotheses outlined in chapter one, are presented 

below, along with study limitations, significance and applications, and directions for future 

research. 

PAPER ONE (CHAPTER THREE) - CHARACTERISTICS AND QUALITY OF LIFE OF PATIENTS 

PRESENTING TO WESTERN AUSTRALIAN CANCER SUPPORT CENTRES: PATIENT RATED 

OUTCOMES AND THE USE OF COMPLEMENTARY THERAPIES 

The aims of this exploratory study were to determine medical and demographic characteristics 

of patients accessing support services at integrative oncology centres across Western Australia.  

Furthermore, the PRO, including QoL, exercise behaviour and musculoskeletal symptoms of 

distress, were compared with population norms and examined for differences between genders 

and across ages.  As this paper was exploratory in nature, no specific hypotheses were posited.   

Key findings from the study included: (a) a large proportion of the sample (80%) had at least 

one other comorbid condition, (b) QoL was significantly lower than comparative populations, 

(c) half of the sample were not meeting recommended physical activity guidelines, and (d) 

significantly poorer outcomes were reported for those in the younger age group, despite no 

differences for gender.   

A greater understanding of the health profiles of patients presenting to supportive care centres 

and their use of CIT, provides Western Australian health professionals with key information to 

ensure the safety of supportive care practices, as well as fosters optimal patient outcomes and 

enhances the integration of supportive care strategies within mainstream medical care. 

PAPER TWO (CHAPTER FOUR) – POSITIVE PATIENT EXPERIENCES IN AN AUSTRALIAN 

INTEGRATIVE ONCOLOGY CENTRE 

Considering the high rates of CIT use among cancer patients, the aim of this study was to 

explore the personal and unique experience of patients utilising a supportive care centre within 

integrative oncology facilities in Western Australia.  As this study was exploratory in nature, no 

specific hypotheses were presented.   

Through thematic analysis, three central themes were identified: empowerment, support and a 

relaxation response, with an additional 14 subthemes identified.  Exploration of 66 patients’ 
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experiences using a qualitative approach revealed uniformly positive results following 

involvement with a supportive care centre offering CIT.   

The results from this study showed that the support received from the centres, their staff, 

therapists and volunteers facilitated positive relationships with family, friends and significant 

others through relieving their burden of care, facilitating empowerment and agency, and 

allowing patients to express emotions in a safe and guilt free environment.  Furthermore, patient 

responses demonstrated that the centres offered patients the opportunity to feel relaxed, 

supported and empowered to take an active role in their health, without placing them at odds 

with conventional medicine.   

The greater understanding of patients’ experiences gained from this study can aid clinicians and 

supportive care staff to further enhance the integration of support services within a hospital 

setting, and improve clinical outcomes for patients.  This was the first study to explore the 

experiences of patients, as expressed in their own words, in the novel context created within the 

specific supportive care centres. 

PAPER THREE (CHAPTER FIVE) – TEST-RETEST RELIABILITY OF THE AEROBIC POWER 

INDEX SUBMAXIMAL EXERCISE TEST IN CANCER PATIENTS 

The main purpose of this study was to determine the test-retest reliability of the submaximal 

Aerobic Power Index (API) test in a HEM population, in addition to determining the reliability 

of oxygen uptake (VO2: ml kg-1 min-1) and ratings of perceived exertion (RPE) recorded during 

the API.      

The results confirmed our hypothesis, with intraclass correlation coefficients (ICC) 

demonstrating moderate to high reliability for power output, oxygen uptake and RPE.  

Furthermore, as hypothesised, the submaximal API was achievable and tolerable for HEM 

patients in the trial, with all participants achieving the given workload for their target heart rate, 

with no reports of any limitations experienced during testing or exacerbation of symptoms.   

This was the first study to evaluate the API test in a cancer population, and in combination with 

methodological factors, this study demonstrated it to be reliable and clinically applicable test of 

aerobic fitness for cancer patients.  

PAPERS FOUR AND FIVE (CHAPTERS SIX AND SEVEN) – RANDOMISED CONTROLLED TRIAL 

OF THE EFFICACY OF A BEST PRACTICE EXERCISE PROGRAM POST TREATMENT ON 

PHYSIOLOGICAL AND PSYCHOSOCIAL OUTCOMES IN HAEMATOLOGICAL CANCER PATIENTS  

Based on the negative physiological and psychosocial impacts of cancer treatment evidenced by 

previous research and supported by the first study in this thesis (chapter three), the aim of the 

RCT was to assess the efficacy of a best practice exercise program for HEM patients post 

chemotherapy treatment.  To the knowledge of the author, this was the first RCT that utilised a 
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best practice, combined aerobic and resistance exercise intervention with lymphoma and 

myeloma patients post treatment. 

The primary hypothesis stated: 

‘Best practice exercise training for a 12-week period immediately post treatment would 

result in significant improvements in PRO and physiological variables, including CRF, 

QoL, aerobic fitness, muscle strength and body composition (lean mass and bone 

mineral density)’ 

Based on the results from this study, the above hypothesis was accepted based on overall 

results.  Statistically and clinically significant improvements were seen in the immediate 

exercise group following a 12-week exercise program for outcomes including CRF, QoL, 

aerobic fitness, muscle strength and body composition. 

Our secondary hypothesis related to the impact of a 12-week delayed intervention, and stated: 

‘Patients who participated in the exercise program following a 12-week delay would 

show similar improvements in outcomes once exercise was commenced.’ 

The secondary hypothesis was accepted, with no significant differences seen for PRO and 

physiological variables between groups at the final 24-week assessment.  Furthermore, follow-

up testing showed significant improvements in outcomes for the delayed exercise group once 

they commenced exercise, compared with the immediate exercise group whose improvements 

were maintained. 

The final hypotheses were related to the correlations between PRO, specifically exercise 

behaviour and habit, and physiological variables.  Pearson correlations show numerous 

significant correlations with exercise habit including aerobic fitness, body mass, QoL and 

leisure activity score.    Additionally, our primary outcome measure of CRF was significantly 

correlated with muscle strength, leisure activity score, QoL and psychosocial distress. 

LIMITATIONS  

One of the strengths of the intervention studies, was the inclusion of HEM only, however our 

cohort was still not a homogeneous sample as it included patients diagnosed with NHL, HL or 

myeloma.  The justification for combining these disease groups was based on the similarity of 

treatment regimes, as determined by the haematologist on the research team.  The rate of 

recruitment (49%) and sample size is in line with previous research30, 31, 34, 35, however, given the 

comparatively small population of Western Australia and the large percentage of remote or rural 

patients, the total sample size remained relatively small.  Despite moderate to large effect sizes, 

and both statistical and clinical significance following the exercise intervention, the small 
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heterogeneous sample presents limitations for broad clinical generalisations based on HEM sub-

types. 

A further limitation of the exercise RCT was the lack of a follow-up at 12 or 24 months.  

Follow-up data regarding exercise behaviours of HEM patients in the years following cancer 

treatment would highlight important health implications for survivors.  Attempts were made to 

conduct follow-up assessments and at the completion of the intervention all participants 

expressed an interest in a follow-up assessment in 12 months time.  However, when contacted 

to schedule assessments, participants were unavailable, primarily due to relocation, too busy or 

no longer interested.  As the primary aim of the RCT was to investigate the efficacy of an 

immediate or delayed exercise intervention, the pursuit of patients for follow-up testing was 

outside the scope of this thesis.   

Additionally, our findings regarding bone mineral density (BMD) should be interpreted with 

caution as a minimum of 6-8 months is required to achieve a steady-state bone mass that is 

measurable36.  Our final assessment was conducted 6 months following baseline, but only 3 

months following the immediate exercise intervention.  Long-term follow-up assessment, in 

addition to considerations regarding nutrition and on-going physical activity, are important in 

order to make significant conclusions regarding BMD changes in HEM patients. 

SIGNIFICANCE AND APPLICATION OF FINDINGS 

Increases in cancer survival rates places significant importance on the supportive care of 

patients both during and post treatment.  The management of deleterious side effects during 

treatment is crucial in order to ensure treatment efficacy and tolerance.  Additionally, on-going 

specialised services are required to address potential long-term toxicities, comorbidities and side 

effects.   The findings of this study regarding the use of CIT and the experiences of patients, 

provides valuable and novel information that highlights the needs of patients presenting for 

supportive care services, and can help direct and tailor these services.  Furthermore, the 

information can assist with the integration of CIT in a truly supportive capacity within 

mainstream medical care.   

In order to effectively target and enhance integrative support services in a hospital setting and 

improve patient outcomes, it is crucial to explore the experiences of patients, as expressed ‘in 

their own words’ and to then use this information to implement improvements in clinical 

outcomes.  Through a comprehensive understanding of patients’ experiences of supportive 

interventions, researchers and clinicians can develop and refine the pathways by which patients 

access services.  Importantly, by highlighting the benefits patients gain from supportive services 

we may be able to identify those patients in the greatest need of a particular intervention, 

whether it be exercise or CIT or both.    
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The interaction between the medical team, supportive care staff, patients and their families can 

have a dramatic effect on the patient’s decision-making process and their journey within the 

health care system.  Further, it may also affect clinical outcomes.  With the increasing use of 

CIT and exercise interventions that allow the patient a degree of control over their personal 

health, it is crucial for conventional medicine and supportive services to work collaboratively.  

This will ensure the safety and efficacies of practices pursued by patients outside of mainstream 

care, as well as foster optimal outcomes for patients through multidisciplinary management. 

As the first RCT of a best practice exercise program in HEM, this research has highlighted the 

safety and efficacy of exercise as a supportive care strategy for patients following cancer 

treatment.  Additionally, the improvements in outcomes were seen irrespective of age, gender or 

disease.  Specifically, both statistical and clinical improvements were observed for key 

outcomes known to significantly impact patients often for many years post treatment, including 

CRF, physical deconditioning and decreased QoL.  Crucially, exercise is shown to improve 

clinical outcomes without any adverse effects.  

The timing of a given intervention is also of key importance for clinicians and patients, from a 

feasibility and adherence point of view.  The RCT of an exercise intervention demonstrated that 

both an immediate and a 12-week delayed intervention resulted in significant improvements in 

PRO and physiological outcomes.  Whilst the results demonstrated the feasibility and efficacy 

of exercise, importantly they also show that patients do not need to commence exercise 

immediately following treatment in order to achieve benefits.  Given the physiological and 

psychosocial distress many patients experience from the point of diagnosis, throughout the 

cancer continuum, the knowledge that an exercise intervention can be commenced between 1-12 

weeks following treatment has important clinical relevance.  For those patients who are unable 

to commence exercise immediately post treatment due to physical or psychological constraints, 

it is important that they are informed and encouraged to begin an exercise intervention as soon 

as they are able.   

Despite the feasibility of a delay in commencing exercise, the completion of cancer treatment 

and the transition from continuous medical care presents a key teachable moment in which 

haematologists and medical teams, in addition to supportive care clinicians, can educate and 

provide patients with targeted and efficacious rehabilitative interventions.  In order for 

supportive care strategies to be truly integrative, evidence-based recommendations beyond 

cancer treatment must be acknowledged and supported by the treating medical team during 

treatment, and immediately upon treatment completion. 

POTENTIAL FUTURE RESEARCH 

The evidence for the efficacy and safety of exercise as a rehabilitative strategy following cancer 

treatment is unequivocal, with improvements demonstrated in both physiological and 
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psychosocial outcomes.  However, due to the heterogeneous HEM group and insufficient power 

within each diagnostic category, we were unable to assess whether NHL, HL and myeloma 

patients’ outcomes varied following the intervention.  Future research should include national 

and international collaborative RCT to ensure sufficient patient numbers to delineate between 

disease groups and treatment regimes. 

Future research should also investigate long-term health behaviours, including physical activity 

and nutrition in order to establish the lifestyle patterns of HEM patients following cancer 

treatment.  Investigating the long-term behaviours of patients will enable the assessment of 

realistic and meaningful health behaviour changes throughout cancer survivorship.  Future 

research should further investigate exercise habit, predictors of maintaining exercise behaviour 

and strategies to foster long-term health behaviour changes.  In addition to physical activity, 

future research should investigate the role of dietary counselling and planning in conjunction 

with exercise interventions to achieve optimal outcomes, and comprehensive health behaviour 

changes. 

Exploration of the characteristics of patients presenting to integrative oncology centres was 

conducted as a descriptive study, with participants completing a questionnaire on an isolated 

occasion.  Therefore, there was no assessment of the impact of specific therapies or changes 

from the initiation of contact with the centres.  Future research should assess PRO before and 

after receiving support at integrative oncology centres, in addition to assessment of the impact 

of individual therapies.  Given the importance of the relationship between doctor and patient, 

and the low disclosure rates regarding CIT, future research should incorporate further 

exploration of the experiences of medical professionals and the integration of supportive 

services within traditional medical systems. 

The investigation of the uptake of supportive care services in an integrative oncology centre 

showed the majority of respondents to be women.  It is unknown whether this was due to the 

large breast cancer clinic located close to one centre, or that the centres were more appealing to 

female cancer patients.  With equally high rates of cancer in males, it is important for support 

services to be directed towards men and the medical professionals involved in their treatment.  

This should be considered in future research and service provision. 

The utilisation of a qualitative component, in addition to quantitative data, presents a unique and 

personalised view of cancer patients’ experiences.  Future research should include in-depth 

interviewing and focus groups, with the potential for purposeful sampling in order to thoroughly 

explore given concepts and themes.  Additionally, an examination of the experiences of 

volunteers, therapists and medical professionals with regards to integrative oncology centres 

would provide invaluable information regarding the highly dynamic relationship involved in 

integrative, patient-centred care.  The utilisation of personal accounts, in addition to quantitative 
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data, provides researchers with a comprehensive understanding of the benefits and perceptions 

of supportive care interventions. 
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Abstract  
The purpose of this study was to investigate the reliability of the 
Aerobic Power Index (API) submaximal cardiorespiratory exer-
cise test, as well as associated variables of oxygen uptake (ml 
kg-1 min-1) and ratings of perceived exertion (RPE) in cancer 
patients who are generally unable to complete maximal or 
lengthy aerobic fitness tests. Twenty male and female partici-
pants (11 male; 9 female) aged between 18 and 70 y (mean = 
53.28 ± 11.82 y) were recruited with medical consent within 4 
weeks of completing chemotherapy treatment for a lympho-
haematopoietic cancer (LHC). Of the twenty recruited partici-
pants’ 2 were excluded from analysis due to disease relapse or 
complications unrelated to testing occurring within the month 
following testing. Intra-class correlation coefficient (ICC) scores 
for power output (W·kg-1) and oxygen uptake (ml·kg-1·min-1) 
were highly reliable (R1 = 0.96 and 0.96, respectively) and the 
ICC for RPE was moderately reliable (R1 = 0.83). Technical 
error of measurement results for power output (W·kg-1), oxygen 
uptake (ml kg-1 min-1) and RPE were 0.11W.kg-1, 1.18 ml·kg-

1·min-1 and 1.0 respectively. A Pearson’s product-moment corre-
lation demonstrated a strong relationship between power output 
(W·kg-1) and oxygen uptake (ml·kg-1·min-1) for both trials (r = 
0.93 and 0.89, respectively). Results demonstrate that the API 
test is a highly reliable protocol for use with a LHC population 
and can be considered a clinically feasible, safe and tolerable 
exercise test. 
 
Key words: Exercise test, non-Hodgkin’s lymphoma, physical 
fitness, aerobic fitness, lymphohaematopoietic cancers 
 

 

 
Introduction 
 
Lymphohaematopoietic cancers (LHC) are cancers of the 
blood and lymphatic systems and include Hodgkin lym-
phoma (HL), non-Hodgkin’s lymphoma (NHL) and mye-
loma. The most common LHC, NHL has seen a gradual 
increase in diagnosis due to improved detection and 
screening (Australian Institute of Health and Welfare, 
2008a). However, prevalence is well countered by signifi-
cant increases in 5-year survival rates in Australia from 
46% in 1982-1986 to 63% in 1998-2004 in both males 
and females (Australian Institute of Health and Welfare, 
2008b). An increase in survival brings with it a focus on 
the rehabilitation and long term health of cancer patients, 
with exercise emerging as a key strategy to recovery, 
preventing recurrence and managing comorbidities. The 
growth in research and clinical presentation has lead to a 
crucial need to examine relevant, tolerable, safe and reli-
able cardiorespiratory fitness tests that are applicable 
across  the  entire cancer continuum, and importantly, can 

be applied in a clinical setting, as well as in a laboratory 
(Courneya, 2003).  

The gold standard measurement of cardiorespira-
tory function is maximal oxygen consumption testing. 
However, maximal testing in a population that exhibits 
high levels of fatigue and deconditioning (Curt et al., 
2000), which is typically exacerbated by exercise, may be 
deleterious to physical functioning and deter potential 
participants. Consequently, submaximal testing presents a 
more appropriate means to assess cardiorespiratory fitness 
in cancer patients during and immediately post treatment, 
and in turn may encourage more patients to participate in 
the testing and ongoing exercise. 

With regards to submaximal testing there are a va-
riety of testing modalities available including step tests, 
treadmill tests and cycling based tests. Two key advan-
tages of cycling tests compared to step or treadmill tests 
are that they are weight supported, thereby reducing stress 
and strain on joints, and that they do not require dynamic 
balance. These are important considerations, as the physi-
cal manifestations of chemotherapy treatment induce a 
number of side effects which may compromise a patient’s 
ability to safely perform maximal or submaximal exercise 
testing requiring dynamic balance, muscle control, muscle 
strength, and proprioception. Furthermore, side effects as 
a result of chemotherapy and associated pharmacological 
agents used to treat LHC can also result in muscle weak-
ness, numbness in limbs and paresthesia (Michael and 
Stubblefield, 2009), which can impact a patient’s ability 
to safely perform treadmill exercise, with stationary cy-
cling representing a well-tolerated and safer option. Addi-
tionally, cycle ergometers are generally less expensive 
and more portable than treadmills, allowing for utilisation 
in a clinical or hospital setting. 

A submaximal cycle test that may be appropriate 
for a cancer population is the Aerobic Power Index (API), 
a component of the Tri-Level Fitness Profile developed 
by Telford and colleagues (Telford et al., 1987). The 
advantages of the API over other submaximal cycling 
tests include its short duration (~2-5 min depending on 
fitness levels), use of set work loads (which prevents the 
need to predict workloads in order to achieve a target 
heart rate), the use of a standard predetermined attainable 
heart rate (75% HRmax: (220 – age) X 0.75), and the avail-
ability of established normative values. In addition to 
participant or pathology considerations, the reliability of 
the API test is crucial both in research and clinical work.  
To date, the API has been shown to be reliable in a num-
ber of clinical populations which share some common 
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factors with cancer including chronic fatigue syndrome 
(intra-class correlation coefficient: ICC = 0.97: Wallman 
et al., 2003b), an obese population (ICC = 0.95: Wallman 
and Campbell, 2007) and a sedentary population (ICC = 
0.98: Wallman et al., 2003a). Whilst there are some 
common clinical characteristics between these popula-
tions and a LHC population, it is important for research 
purposes that the reliability and applicability of this test is 
established. Therefore, the main purpose of this study was 
to determine the test-retest reliability of the submaximal 
API test in a LHC population.  Additionally, we aimed to 
determine the reliability of oxygen uptake (VO2: ml·kg-

1·min-1) and ratings of perceived exertion (RPE: Borg, 
1982) during the API.   
 
Methods 
 
Twenty participants (11 males and 9 females) aged be-
tween 18 and 70 y were recruited from metropolitan hos-
pitals in Perth, Western Australia, as part of a larger study 
involving LHC patients being conducted collaboratively 
between the University of Western Australia and Solaris-
Care Foundation. All participants had been diagnosed 
with lymphoma or myeloma and had completed chemo-
therapy treatment within the previous 4 weeks.  All par-
ticipants provided informed consent prior to participation 
and the University of Western Australia, Sir Charles 
Gairdner Hospital (WA) and other metropolitan hospitals 
granted ethics approval. Participants were asked to attend 
two testing sessions that were held at the same time of 
day, one week apart and were instructed to follow the 
same daily routine with regards to diet and incidental 
activity and not to participate in any exercise in the 24 h 
prior to testing.  

Prior to testing participants completed the revised 
physical activity readiness questionnaire (r-PAR-Q: Tho-
mas et al., 1992) and were asked about current medica-
tions that may interfere with heart rate during testing. 
During the testing sessions, participants initially per-
formed the API and following the first testing session 
completed the International Physical Activity Question-
naire (IPAQ)(Craig et al., 2003), the Symptom Distress 
Score questionnaire (Joske, 2004), and provided medical 
characteristics information. The IPAQ was used in order 
to determine current activity levels, while the Symptom 
Distress Score is a questionnaire that assesses cancer 
patients’ level of distress across seven dimensions on a 
scale from ‘not at all’ at 0 to the ‘worst possible’ at 10.  
Both questionnaires have been shown to be reliable in a 
LHC population (Craig et al., 2003; Joske, 2004). This 
data was collected in order to provide a comprehensive 
‘snapshot’ of participants’ abilities in respect to their 
health and aerobic conditioning.   

Upon arrival at the School of Sport Science, Exer-
cise & Health physiology laboratory, all participants were 
weighed using Sauter scales (August Sauter GmBH, D-
7470 Albstadt 1 Ebingen, West Germany). In addition, 
height was measured (stadiometer) and target heart rate 
(THR: Telford et al., 1989) was calculated, based on the 
formula: (220-age) x 0.75. The same exercise physiologist 
attended both sessions, and the temperature in the lab was 

kept consistent between 22qC and 23qC. During both 
testing sessions, participants wore Polar heart rate (HR) 
monitors (Polar Electro Oy, Kempele, Finland). During 
the API, participants were seated on a front access (back 
wheel only design) Exertech Ex-10 cycle ergometer 
(Repco Cycle Company, Huntingdale, Victoria, Austra-
lia), with the seat positioned so that their knee was 
slightly flexed when the foot was placed on the pedal at 
its lowest point.  Individual seat positions were recorded 
and replicated each testing session.  Participants were 
positioned so that they could easily sight an attached 
computer that displayed watts (W) achieved during cy-
cling. Resting HR was recorded and participants were 
familiarised with the testing protocol, which included the 
use of respiratory breathing and gas analysis equipment, 
as well as the reporting of their rating of perceived exer-
tion (RPE) associated with the exercise.  Participants 
practiced breathing into the gas analyses equipment for 1 
min in order to familiarise themselves with this form of 
testing. Oxygen consumption was measured throughout 
the test by a metabolic cart consisting of  a computerised 
on-line system. Inspired air was measured by a Morgan 
Ventilometer Mark II 225A (P.K Morgan, UK), while 
expired air was continuously sampled and recorded every 
15 s by Applied Electrochemistry S-3A O2 and CD-3A 
CO2 anaylisers (Pittsburgh, Pennsylvania, USA).  The O2 
and CO2 sensors were calibrated prior to and after each 
test using reference gases that had been gravimetrically 
determined on a previous occasion. The Morgan 
ventilator was calibrated prior to and after each test 
according to the manufacturer’s instructions. 
Additionally, after each exercise test was completed, the 
reference gases were continuously sampled by the O2 and 
CO2 sensors for a period of 2 min. The last minute of data 
was averaged and assessed for analyser drift, with no 
ventilatory drift occurring during testing.  

Participants then commenced the API cycle test at 
a very low staring point of 25 W for 1 min, with the pow-
er output increasing by a further 25 W every subsequent 
minute until the participant reached their THR or choses 
to stop the test prematurely. The test is terminated at the 
end of the minute that THR is reached. Additionally, RPE 
was recorded 55 s into each min, while HR was recorded 
at the end of each min.   

The power output (W) that occurred when THR 
was reached was determined through previously used 
interpolation techniques (Telford et al., 1989). This was 
performed by calculating the difference between the HR 
recorded at the second last workload and the THR, as well 
as the difference in HR scores recorded for the last two 
workloads. The two outcomes were then represented as a 
fraction and applied to the workload increment of 25 W.  
The result was added to the power output achieved during 
the second last workload, and then divided by the partici-
pant’s body mass in kilograms (W·kg-1). This same 
interpolation method was applied to VO2 and RPE data in 
order to determine the equivalent of these values at the 
THR. 

As the Ex-10 cycle ergometer is an air-braked sys-
tem that depends on air resistance for the absorption of 
energy,  corrections  were  made  to  the  W·kg-1  value  in   
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                         Table 1. Descriptive statistics of test-retest participants.   
 Male (n = 9) Female (n = 9) Total (n = 18) 
Symptom Distress Score, mean(SD) 6.54 (8.50) 8.33 (5.89) 7.83 (7.36) 
Disease Type     

Hodgkin’s Lymphoma 0 2 2 
Non-Hodgkin’s Lymphoma 9 6 15 
Myeloma 0 1 1 

Incidence of comorbid pathologies    
Affecting lower limb & trunk 7 1 8 
Affecting upper limb 1 3 4 
Excess body weight * 5 5 10 

Activity Classification Level #     
Low 0 3 3 
Moderate 5 5 10 
High 4 1 5 

# According to International Physical Activity Questionnaire with 7 day recall 
* Based on body mass index  

 
order to account for changes in daily temperature and 
atmospheric pressure. The correction factor is represented 
by the formula:  P / 760 x 295 / (273 + T),  where  P is 
atmospheric pressure in mmHg, and T is room tempera-
ture in Cq.   

Statistical analysis was carried out under the 
guidance of a statistician and involved a number of 
methods including paired t-tests to determine significant 
differences between trials for all endpoint data, Pearson’s 
correlations, absolute and relative technical error of 
measurements (TEM) (Knapp, 1992), intra-class 
correlations (ICC)(Vincent, 1995) and limits of agreement 
(Atkinson and Nevill, 1998; Bland and Altman, 1986), 
which have been detailed in an earlier publication 
(Wallman and Campbell, 2007). Classification of 
reliability for physiological measures followed the 
guidelines proposed by Vincent, with ICC scores above 
0.90 categorised at highly reliable, values between 0.80 
and 0.89 considered as moderately reliable, and values 
below 0.80 categorised to be of questionable reliability 
(Vincent, 1995). Correlation values were interpreted 
following guidelines established by Cohen (Cohen,1988).  
Data analysis was performed using Excel (Microsoft 
Office, 2011 edition) and Statistical Package for the 
Social Sciences, version 19 (SPSS, IBM inc., 
US)(Vincent, 1995). 
 
Results 

 
Of the twenty recruited participants, two were excluded 
from  analysis  due  to  disease  relapse  or   complications  

unrelated to testing occurring within the month following 
the initial test. The eighteen remaining participants  (9 
males and 9 females) ranged in age from 27-68 y (mean ± 
SD: age  53.00 ± 11.00 y, height 1.72 ± 0.07 m, body 
mass 80.22 ± 7.03 kg, body mass index 25.82 ± 
1.62)(Table 1). The majority of participants were diag-
nosed with Non-Hodgkin’s lymphoma (n = 15), in addi-
tion to Hodgkin’s lymphoma (n = 2) and myeloma (n = 
1)(Table 1). No participants exhibited co-morbidities that 
would limit testing or were taking medications known to 
influence heart rate.  Individual power output results re-
corded during the trials were compared to established 
normative tables which account for age and gender, with 
overall rankings ranging from 1 (poor) to 4 (above aver-
age) out of 6 categories and averaged 2.22 (fair) for both 
trials (Telford et al., 1987; 1989). This score highlights 
below average fitness levels for patients post treatment. 
The mean time for the tests was 4.36 min (SD = 1.15). 
Levels of symptom distress, physical activity and pa-
thologies incidence are highlighted in Table 1. Symptom 
distress showed no significant change following comple-
tion of the test (p = 0.18), with a mean score of 8.17 and 
7.5, respectively for the two sessions. 

Intra-class correlation (ICC) analysis indicated 
high reliability for power output and VO2 and moderate 
reliability for RPE (Vincent, 1995). Absolute technical 
error of measurement and relative technical error of 
measurement results are reported in Table 2 along with 
average results for W·kg-1, VO2, and RPE. 

Pearson product-moment correlation coefficient 
scores indicated a strong relationship between power 

 
Table 2. Additional test-retest results for power output, oxygen uptake (VO2), and Ratings of Perceived Exertion (RPE) dur-
ing the Aerobic Power Index submaximal aerobic exercise test (n = 18).  

 Power output (W·kg-1) VO2 (ml·kg-1·min-1) RPE 
 Test 1 Test 2 Test 1 Test 2 Test 1 Test 2 
Mean (± SD) 1.31 (.43) 1.32 (.41) 14.19 (4.00) 14.69 (3.82) 12.39 (2.07) 12.40 (2.37) 
Confidence intervals       

Lower bound -.92 -1.25 -.85 
Upper bound .06 .24 .81 

Paired t-test (two-tailed) p = .75 p = .18 p = .96 
TEM .11 1.18  1.0 
Relative TEM (%) 8.65% 7.37% 9.57% 
Intra-class Correlation 0.96 0.96 0.83 
LOG (bias ± random error) -.01 ± .32 -.02 ± 3.29 -.50 ± 2.95 

  TEM: technical error of measurement, LOG: Limits of agreement  
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output (W·kg-1) and VO2 (ml·kg-1·min-1) for trial 1 (r = 
0.93) and trial 2 (r = 0.89). However, RPE was moder-
ately positively correlated with power output (W·kg-1) and 
VO2 (ml·kg-1·min-1) in trial 1(r = 0.36 and r = 0.35 respec-
tively) showing a tendency towards a strong positive 
relationship in trial 2 (r = 0.58 and r = 0.45).    
 
Discussion 
 
A significant side effect for LHC patients post chemo-
therapy is persistent mental and physical fatigue, with 
long duration or onerous testing protocols presenting a 
significant burden for patients. Currently, there are nu-
merous submaximal cycling or walking exercise tests that 
have and continue to be used clinically and in research, 
however the API is unique in its short duration and rela-
tive ease of administration.   

Due to the multifactorial nature of cancer and its 
treatment side effects, both research and clinical assess-
ment often requires the testing of multiple factors during 
one session.  Well documented side effects such as cogni-
tive impairments (Robert and Raffa, 2010) (‘chemo brain’ 
or ‘chemo fog’) and cancer related fatigue (Curt et al., 
2000) may significantly impair patients’ abilities to en-
gage in and concentrate during long testing sessions and 
may compromise the validity of their results. The average 
RPE values during the trials in the current study were 
12.39 and 12.40 respectively, indicating a perceived exer-
tion just below ‘somewhat hard’. This result confirms that 
participants were required to exert some effort, yet did not 
consider the protocol to be overly demanding.  Addition-
ally, all participants were able to achieve their THR, and 
returned for the second testing session.   

Despite a number of participants reporting muscu-
loskeletal and/or neuromuscular pathologies prior to the 
testing, all were able to successfully complete the station-
ary bike API without limitation or exacerbation of symp-
toms, with this evidenced by no significant difference in 
symptom distress scores pre and post testing. This, com-
bined with the final average RPE scores noted above, 
suggests that the API protocol was well tolerated. Finally, 
the mean time of the test was 4.36 min, confirming the 
short duration of the protocol. The results are not con-
founded by the varied diagnoses as analysis protocols 
conducted were within individuals. 

The selection of an exercise test to be used to as-
sess cardiovascular fitness in a deconditioned or diseased 
state, as well as to monitor fitness over time presents a 
number of challenges. It must allow for ease of admini-
stration, tolerance at a wide variety of fitness levels and 
be reliable in respect to results. Importantly, the API has 
established normative values that account for gender and 
age, with outcomes ranging from ‘poor’ to ‘elite’, allow-
ing for the evaluation of fitness along an extensive con-
tinuum. This is of particular importance in a LHC popula-
tion, as the varying diseases do not have an established 
lifestyle cause, so patients may exhibit varying levels of 
fitness and activity prior to diagnosis. The IPAQ results 
of the study population showed the spread of physical 
activity  levels  with  the  majority  of  participants  (55%) 

having moderate levels of activity. 
While the original published protocol for the API 

does not include assessment of oxygen uptake this infor-
mation can provide additional information to researchers 
and clinicians. The correlation of end-point results for 
power output and VO2peak demonstrated a strong relation-
ship between these two variables during both trials, sug-
gesting that the API may be used to predict a participant’s 
maximal oxygen uptake.  Future research should consider 
assessing this aspect. 
 
Conclusion 
 
Test-retest of the API submaximal exercise test in a can-
cer population demonstrated high reliability for the main 
outcome measure of power output (W·kgí1), while associ-
ated variables relating to RPE and VO2 were also found to 
be reliable. All participants were able to reach and com-
plete the given workload for their THR and none reported 
any limitations during testing or exacerbation of symp-
toms. When comparing submaximal exercise tests, the 
API test represents a simple protocol that is easy to ad-
minister, is relatively short in duration, requires no need 
for estimation of workloads, is weight assisted and has 
normative values. As the test can be performed without 
the assessment of ventilatory variables it also requires 
minimal specialised equipment, making it ideally suited to 
both a clinical and research setting. These factors com-
bine to make the API a highly valid and clinically appli-
cable test of cardiorespiratory fitness for cancer patients 
during and post treatment. 
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Key points 
 
x The API test is a highly reliable protocol for use 

within a haematological cancer population. 
x The API test of cardiovascular fitness can be con-

sidered a clinically feasible, safe and tolerable exer-
cise test in cancer patients. 

x Intra-class correlation coefficient (ICC) scores for 
power output (W·kg-1) and oxygen uptake (ml·kg-

1·min-1) were highly reliable and a correlations dem-
onstrated a strong relationship between power out-
put (W·kg-1) and oxygen uptake (ml·kg-1·min-1). 
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Bonnie Furzer – PhD Candidate 
Dr Karen Wallman 
Professor Timothy Ackland 
Dr David J L Joske  MBBS FRACP FRCPA 
ACTRN 12609000450213 

 

Version 2 – 10 December 2009 - 1 

‘Thriving’ Lifestyle Intervention Study 
 

A randomised, controlled trial assessing the efficacy of exercise versus a complementary therapy 
on physical & psychosocial outcomes in lymphoma and myeloma patients post-treatment 

 
 PARTICIPANT INFORMATION SHEET  
PURPOSE:  You are invited to take part in a PhD research study investigating the impacts of an exercise and 
complementary therapy rehabilitation program after chemotherapy.   Through this study we hope to learn 
the best complementary interventions (exercise and/or Bowen therapy) to potentially reduce the side 
effects of chemotherapy, such as chronic fatigue, decreased quality of life, body changes, decreased 
aerobic fitness and decreased strength, sometimes experienced by patients following treatment.  This 
project will be supervised by Dr Karen Wallman, Professor Tim Ackland and Dr David Joske and conducted 
by Ms Bonnie Furzer who is a PhD student in the School of Sport Science, Exercise and Health at UWA. 
 
POTENTIAL RISKS:  There are no major risks involved with this study. While the DEXA involves the use of 
radiation the exposure is low, equivalent to 50 times less than a standard chest scan and four times less 
than a normal day in the sun. The aerobic exercise test is sub-maximal and as such will provide no risks to 
the participant. Finally the intervention will be supervised at all times and intensity will be keep to a safe 
level. 
 
POTENTIAL BENEFITS TO YOU MAY INCLUDE: 
Previous rehabilitation intervention studies with cancer patients have shown improvements in: 

o Quality of life, anxiety and depression 

o  Mental &/or physical fatigue 

o Maintenance of bone mineral density for those involved in exercise  

o  Aerobic fitness for those involved in the aerobic fitness group 

o Muscle mass & strength for those involved in the resistance training group 

Additionally, participants in this study may develop: 

o Knowledge of appropriate rehabilitation programs following cancer treatment 

o Extensive health testing free of charge 

o Fully supervised intervention program free of charge 
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Version 1 - 24 August 2009 - 2 

PROCEDURES: The intervention will involve 1-3 sessions per week performed over 12 weeks at a variety of 
locations across Perth.  Participants will be randomly allocated to 1 of 4 groups for a 12 week intervention 
period [aerobic exercise, resistance training, Bowen therapy or usual care] followed by 12 weeks of usual 
care.  Participants will not be able to select which group they participate in, or change groups until after 
completion of the 24 week study period.  IMPORTANTLY, the usual care group will be given the 
opportunity to participate in any of the 3 groups (aerobic exercise, resistance training or Bowen therapy) 
after the completion of the study.  
 
The four groups are: 

 
Group 1 – Exercise 
This group will complete a structured best practice exercise program fully supervised at a variety of clinics 
throughout Western Australia.  The program will include structured, progressive cardiovascular and 
resistance training.  The exercises are designed to progress from comfortable to higher intensities as 
participants improve and feel able.  Progress will be closely monitored by the individual and exercise 
physiologists in order to maximise any training improvements and avoid excessive muscle fatigue and 
soreness.   Each session will between 30-60 minutes depending on participant’s ability and participants will 
be required to attend 3 sessions per week for 12 weeks.  A number of specialised centres will run the 
exercise program including UWA Health & Rehabilitation (Nedlands), Regenerate Fitness & Rehabilitation 
(Churchlands), Melville Recreation Centre (Melville) and Accelerate Exercise Rehabilitation (Mandurah).   

 
Group 2 – Bowen Therapy 
This group will attend Bowen therapy sessions at Solaris Care at Sir Charles Gairdner Hospital, and 
appointments will be organised directly with participants. The therapist will follow a standard treatment 
protocol designed by researchers at SolarisCare in association with experienced Bowen therapists and the 
Cancer Council WA. Each session will last 30-60 minutes and participants are required to attend 1 session 
per week for 12 weeks.  Participants will be given the opportunity to try aerobic exercise or resistance 
training once the 24 week study period is completed. 
 
Group 3 – Supportive Usual Care 
This group will receive usual care and the opportunity to participate in a support group facilitated by 
experienced cancer counsellors at SolarisCare.  They will not participate in any exercise or Bowen Therapy 
for 24 weeks. At the completion of the study these participants will be given the opportunity to participate 
in exercise training or Bowen therapy. 
 

Previous research has demonstrated that resistance and aerobic exercise, whether prescribed in 
isolation or in combination, are both safe and effective for cancer patients recovering from various 
treatment regimes. Bowen therapy is a popular and highly valued complementary therapy offered at 
Solaris Care cancer support centres. All sessions will be fully supervised and will run for 15 - 60 mins, on 
various days and times.  In the exercise groups the intensity will be continuously monitored using heart 
rate monitors and ratings of perceived exertion.  
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Version 1 - 24 August 2009 - 3 

HEALTH & BODY COMPOSITION ASSESSMENT: If you choose to participate in the study we will ask you to 

attend 3 assessment sessions and 2 familiarisation sessions at the School of Sport Science, Exercise and 

Health at the University of Western Australia, over the 24 week period.  Sessions will be scheduled with the 

research investigators at a time convenient for you and run for approximately 1 hour.  To each assessment 

you will be asked to wear enclosed shoes, and loose, comfortable clothing.  A number of different 

assessment tools will be used and are detailed in the table below; 

 

Outcome Assessment tool & duration Information  

Body Composition  

 Bone mineral density 

(BMD) 

 Lean muscle mass 

(LMM) 

 Free fat mass (FFM) 

Dual energy x-ray 

absorptiometry (DEXA) – 

whole body, hip and spine 

scans

 

The 3 scans take 30 mins in 

total 

DEXA is currently the most accurate and 

reliable method of assessing body 

composition. All you are required to do is lie 

down!  The scan involves the use of low dose 

x-rays approx. equal to 1/300 of the 

background radiation you would receive in 1 

year living in Perth. The hypothetical risk of 

developing a fatal cancer from the radiation 

can be calculated at 3.6 in 10 million for the 

complete series of scans, at an effective total 

dose of 7.2 µSv for 9 scans. 

Aerobic Fitness Sub-maximal Aerobic Power 

Index (API) test – performed 

on a stationary bike

 

Approximately 5 mins to 

complete 

You will be required to peddle at increasing 

workloads until reaching 75% of your 

maximum heart rate.  The API has been 

shown to be valid, reliable and safe in a 

variety of populations including chronic 

fatigue sufferers and cancer patients. 

Muscle Strength & 

Functional testing 

  

3 Repetition Max strength 

tests 

Timed up & go 

Grip Strength

 

Approximately 20 mins 

The testing involved performing movement 

of a number of joints with the maximum 

weight you can lift 3 times.  The timed up 

and go requires you to get out of a chair and 

walk a specified distance as quickly as 

possible.  Grip strength assessment requires 

you to grip a dynamometer as strongly as 

you can. 

Quality of life (QoL) 

Cancer-related fatigue (CRF) 

Anxiety & Depression 

Computer based 

questionnaires 

 

Approximately 15-30 mins 

The four questionnaires range from 6 to 27 

questions. 

 
MEDICAL RECORDS: 
As part of this study researchers will ask your permission to obtain relevant medical records from your 

doctor.  The records requested are blood work conducted as part of your standard medical care, including 

full blood counts, urea and electrolytes, liver function tests and serum LDH.  You are not required to 
undergo any additional blood tests for this study, and you may decline access to your medical records 

without it jeopardising your involvement.  Researchers will request your consent to contact your doctor at 

your first assessment session.  All records will be kept strictly confidential. 
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!
!
!
!
!
Bonnie!Furzer!–!PhD!Candidate!
Dr#Karen#Wallman#
Professor#Timothy#Ackland#
Dr#David#J#L#Joske##MBBS#FRACP#FRCPA#
ACTRN12609000450213.

School!of!Sport!Science,!Exercise!&!Health!
The.University.of.Western.Australia. .
35.Stirling.Highway,.Crawley..WA..6009.
T.....+61.8.6488.1383...F.....+61.8.6488.1039..
Email. furzeb01@student.uwa.edu.au.
Web. www.sseh.uwa.edu.au.
CRICOS.Provider.Code:.00126G.

 

 

CONTACT: Bonnie Furzer – PhD Candidate – UWA – furzeb01@student.uwa.edu.au / 08 6488 1383 
 

!

A!randomised,!controlled!trial!assessing!the!efficacy!of!exercise!versus!a!complementary!therapy!
on!physical!&!psychosocial!outcomes!in!lymphoma!and!myeloma!patients!postCtreatment!

!

.—.Consent.Form.—.

.

I.____________________________________.have.read.the.information.provided.and.any.questions.I.have.

asked.have.been.answered.to.my.satisfaction...I.agree!to!participate.in.this.randomised.trial,.realising.that.

I.may.withdraw.at.any.time.without.reason.and.without.prejudice..

I..authorise./.do.not.authorise.(please#circle)#researchers#to.obtain.relevant.medical.records.from.my.

doctor.including.blood.work.conducted.as.part.of.standard.medical.care..

I.understand.that.all.information.provided.is.treated.as.strictly.confidential.and.will.not.be.released.by.the.

investigator.unless.required.to.by.law....I.have.been.advised.as.to.what.data.are.being.collected,.what.the.

purpose.is,.and.what.will.be.done.with.the.data.upon.completion.of.the.research..

I.agree.that.research.data.gathered.for.the.study.may.be.published.provided.my.name.or.other.identifying.

information.is.not.used..

_________________________________________....................__________________.

Signed(Participant)................................... . . ...Date.

 
 
 
 
The# Human# Research# Ethics# Committee# at# the# University# of# Western# Australia# requires# that# all# participants# are#
informed#that,#if#they#have#any#complaint#regarding#the#manner#in#which#a#research#project#is#conducted,#it#may#be#
given# to# the# researcher# or,# alternatively# to# the# Secretary,# Human# Research# Ethics# Committee,# Registrar’s# Office,#
University# of#Western# Australia,# 35# Stirling#Highway,# Crawley,#WA# 6009# (telephone# number# 6488W3703).# All# study#
participants#will#be#provided#with#a#copy#of#the#Information#Sheet#and#Consent#Form#for#their#personal#records.#

 

.



 

 171 

Bonnie Furzer – PhD Candidate 
Dr Karen Wallman 
Professor Timothy Ackland 
Dr David J L Joske  MBBS FRACP FRCPA 

School of Sport Science, Exercise & Health 
The University of Western Australia  
35 Stirling Highway, Crawley  WA  6009 
T     +61 8 6488 1383   F     +61 8 6488 1039  
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A randomised, controlled trial assessing the efficacy of exercise versus a complementary therapy 
on physical & psychosocial outcomes in lymphoma and myeloma patients post-treatment 

 
 

MEDICAL CLEARANCE FORM 
 

I, Dr ___________________________________________ based at 

_______________________________________(hospital/clinic) have read and understand 

the inclusion criteria and information sheet for the above mentioned research study. 

 

I give permission for ____________________________ Date of Birth: ____/____ /____ 

to participate in the fully supervised program, and see no medical reason which would 

exclude them from participating. 

 

I understand that participation in the program in voluntary and participants will be free to withdraw 
from the study at any time without prejudice.  All information and data collected throughout the study will 
be kept confidential and will not be accessible to any other parties except the primary investigators unless 
required by law.  At the completion of the study participants will have access to their personal results and 
invited to an information seminar regarding the overall results of the study.   

 

Signed ___________________________________     Date ____/____/____ 

 
 Dr’s  Stamp: 
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The free seminar will discuss: 

 Exercise and physical activity 

after treatments 

 Complementary and 

integrated therapies after 

treatments 

 Answer questions regarding 

treatment side effects and 

ongoing lifestyle strategies  

The seminar is part of the ‘Thriving’ research study being 
conducted between the University of Western Australia and 

SolarisCare Clinic. 
Researchers are investigating the effects of exercise or 

complementary therapy on the potential unwanted side-effects of 
cancer treatments.  

 
The research program will commence following the end of chemotherapy 
treatment for NHL or myeloma and involves: 
 A 12-week fully supervised aerobic exercise, resistance training or 

Bowen therapy program 

 3  DEXA body composition and bone mineral density scans over 26-
weeks 

 A series of important health and fitness tests to determine starting 
levels and improvements throughout  the program including muscle 
strength, fatigue, aerobic fitness and quality of life 

 A chance to meet new people and participate in a potentially 
beneficial rehabilitation program!! 

WHEN: 
 
 
 
WHERE: 
 
 

SCHOOL OF SPORT SCIENCE, 
EXERCISE & HEALTH 

University of Western Aust. 
Parkway Entrance #3 

Crawley WA 

 
TO REGISTER 
CONTACT:  
Bonnie Furzer (UWA) 

08 6488 1383 

furzeb01@student 
.uwa.edu.au 

 
http://www.sseh.uwa.edu.au/

about/services/thriving 
 

 
This is a general 

information seminar 
and all are welcome 
to attend, regardless 

of cancer type and 
whether or not you 

want to participant in 
the study! 

 

 

You are invited to a seminar on… 

‘Thriving’ after cancer treatment 
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Researchers at the University 
of Western Australia & 

SolarisCare are investigating 
the effects of exercise or 

complementary therapy on 
the potential unwanted side-

effects of chemotherapy 
treatment for NHL and 

myeloma patients. 

FOR FURTHER 

INFORMATION CONTACT: 

Bonnie Furzer (UWA) 

08 6488 1383 

furzeb01@student 
.uwa.edu.au 

 
http://www.sseh.uwa.edu.au

/about/services/thriving 

 

OR… 

Leave your name and 

contact details @ 

SolarisCare (SCGH) 

08 9346 7632 

 

www.solariscare.com.au   

  - Following links to 

‘research’…‘thriving’ 

 

 

Thriving! 
Life After Treatment Intervention Study  

The research program will commence 
following the end of chemotherapy 

treatment and involves: 

 A 12-week fully supervised aerobic 
exercise, resistance training or Bowen  
therapy program 

 3 DEXA body composition and bone 
mineral density scans over 24-weeks 

 A series of important health and fitness 
tests to determine starting levels and 
potential improvements throughout the 
rehabilitation program  

To be eligible to 
participate, you must  be… 
 Between 18  - 65 
 Undergoing or due to 

complete chemotherapy 
treatment for NHL or 
myeloma 

 Have the approval of 
your doctor 

 Pass a pre-exercise 
screening 



 

 176 

‘Thriving’ 
Life After Treatment Intervention Study 

PROGRAM REFERRAL 
Patients Name:  D.O.B:  
    

Cancer Type:  
Date of 
Diagnosis:  

Date Completed 
Treatment:  

 

Treatment Details: Chemo regimens? Transplant? 

 
 
 
 

Additional or Ongoing Medications: eg. maintenance treatments/thalidomide/bisphosphonates?  

 
 
 
 

Relevant Blood Work Attached (*see below)?  Y  N 
*only those tests done as part of standard care [full blood count, urea & electrolytes, liver function 
tests, and serum LDH]. 
Referrer: 
Clinic/Address: 
 
Ph.  Fax. 
Email. 
I  give  permission  for  the  above  named  patient  to  participate  in  the  ‘Thriving’  program  

and see no medical reason which would exclude them from participating. 
Signature: 
 
 
Preferred method of communication:  
 Phone  Mail  Fax  Email 
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LYMPHOMA, MYELOMA AND PHYSICAL ACTIVITY: A REVIEW OF THE EVIDENCE 

AND FUTURE RESEARCH DIRECTIONS. 

Bonnie Furzer1, Karen Wallman2, Timothy Ackland3 and David Joske4 

 

1-3 School of Sport Science, Exercise and Health, University of Western Australia. 
4 Head, Department of Haematology, Sir Charles Gairdner Hospital, Perth. 
  

Recent increases in the survival rates of non-Hodgkin’s lymphoma (NHL) and myeloma patients, have 
led to a crucial need to consider the side-effects of the treatment itself.  Literature has highlighted the 
positive physiological and psychological benefits of exercise training following chemotherapy.  However, 
many studies are relatively specific in focus (ie. short-term, one training modality, single cancer 
population) which limits the adaptability of results to various cancer populations and settings.   
Additionally, the bulk of the literature has investigated aerobic training for a breast cancer population, 
with some recent work in prostate cancer.   

Previous research on haematological cancers has shown exercise to be safe, feasible, well tolerated and 
beneficial for patients both during and after treatment.  However, research to-date has not enabled the 
establishment of applicable exercise guidelines for haematological patients.  The objective of future 
research must be to clearly delineate aerobic and resistance training and identify the independent effects 
these modes of training have on treatment side effects.  Furthermore, optimal training variables (ie. 
duration, intensity, frequency) need to be clearly identified along with the use of high standard of 
assessment tools. 

In January 2009, we will commence a single-centred, multi-site, single-blind, randomised controlled trial 
(RCT) that will assess the effects of a 26 week aerobic or resistance exercise program on key 
physiological and psychosocial outcomes following chemotherapy treatment for NHL and myeloma.  
Outcomes including quality of life (QoL), anxiety, depression, fatigue, body composition (bone mineral 
density, lean mass, fat mass) aerobic fitness and muscle strength will be investigated.   
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1%

A%review%of%the%evidence%and%
future%research%direc6ons%

Lymphoma,%Myeloma%&%Physical%
Ac6vity%

Bonnie&Furzer&(UWA)&

Karen&Wallman&(UWA)&

Tim&Ackland&(UWA)&

Dr&David&Joske&(SCGH)&

TREATMENT'

Lymphoma&&&

Myeloma&

Anxiety'

Depression'

Cardio'–'
Vascular''
Fitness'

Fa<gue'

Muscle'
Strength'

Cachexia'

Bone'
Mineral'
Density' Quality'of'

Life'

Nausea'&'
Diarrhea'

Pain'

Common'side'effects'of'
treatment'for'
haematological'cancers:'

  7%studies%good%methodological%quality%
 5%Exercise%interven6ons%%
 1%Prospec6ve%observa6onal%study%(Courneya%et%al.%2000)%%
 1%Correla6on%study%(Dimeo%et%al.%1997b)%%

  4%cardiovascular%training%interven6ons%
 Interval%training%(1:1)%
 Around%30%mins%total%(15%mins%exercise%6me)%
 60R100%%max%heart%rate%
 2%weeks%(hospitalisa6on)%R%up%to%6%weeks%

Exercise%during%treatment%for%%
haematological%malignancies%

Exercise%during%treatment%for%%
haematological%malignancies%
  Cardiovascular%training%–%

↓%psychologic%distress%%%(Dimeo&et&al.&1999)&

↓%pain%&%diarrhea%(Dimeo&et&al.&1997a)%

↑%cardiovascular%fitness%%(Dimeo&et&al.&1998/1999)&

↓%loss%of%physical%performance%associated%with%treatment%
(Dimeo&et&al.&1997/1998/1999/2003)&&

  ↓&6.7%&HEM&concentraUon&BUT$paUents&performance&status&

was&maintained&&(Dimeo&et&al.&2003)&

  Low&physical&performance&&=&↑&depression,&↑&anxiety&and&↓&

vigour&(Dimeo&et&al.&1997b)&

 Mixed%training%(Adamsen&et&al.&2003)&–%
↑%32.5%%whole%body%strength %&

TREATMENT'
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treatment'...'

R Strong'Evidence'

K'Moderate'Evidence'

KEY$POINT$$
•  Feasible&
•  Safe&
•  Well&tolerated&

•  High&compleUon&

rates&

Exercise%a]er%treatment%for%%
haematological%malignancies%
  5%studies%good%methodological%quality%

 1%cardiovascular%interven6on%
 4%%mixed%training%interven6ons%

 Mixed%training%interven6ons%
 NO&consistent%training%variables%between%studies%

–  Frequency&per&week&
–  DuraUon&of&training&
–  Intensity&
–  Type&of&training&
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%↑%Quality%of%life%(Durak%et%al.%1998/1999)%

 Coleman%et%al.%2003,%6%mth%interven6on,%myeloma%pa6ents:%
d &Significant&difference&in&lean&body&weight&=&0.84kg/mth&
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Introduction 
An increase in lymphohaematopoietic cancer (LHC) survival rates brings with it a focus on the rehabilitation 
of patients, with exercise emerging as a key strategy to recovery.  The growth in research and clinical 
presentation has lead to a crucial need to examine relevant, tolerable, safe and reliable fitness tests 
applicable across the entire cancer continuum, using tests that can be applied in a clinical setting as well as 
a laboratory1. A submaximal cycle test that may be appropriate for a cancer population is the Aerobic Power 
Index (API), a component of the Tri-Level Fitness Profile developed by Telford and colleagues2.  In addition 
to sedentary and athletic populations, the API has been shown to be reliable and well tolerated by 
participants in a number of clinical populations, such as chronic fatigue syndrome and obesity3. Therefore, 
the purpose of this study was to investigate the reliability of the Aerobic Power Index (API) submaximal 
cardiorespiratory exercise test, as well as associated variables of oxygen uptake (ml kg-1 min-1) and ratings 
of perceived exertion (RPE) in cancer patients who are generally unable to complete maximal or lengthy 
aerobic fitness tests 
 
Methods 
Twenty participants (11 male; 9 female) aged between 18 and 70 years (mean=53.28 SD± 11.82) were 
recruited with medical consent within 4 weeks of completing chemotherapy for a LHC. All participants signed 
an informed consent prior to participation and ethics approval was granted by the University of Western 
Australia and Sir Charles Gairdner Hospital (WA).The exercise protocol consisted of the API submaximal 
cycle test, commencing with a target workload of 25 W for 1 min, with the power output increasing by a 
further 25 W every subsequent minute until the participant reached their target heart rate (THR: 75% of max 
HR - age).  The test was terminated at the end of the minute that THR was reached.  Participants performed 
two trials of the API at the same time of day, one week apart with heart rate, power output (W.kg-1), oxygen 
uptake (ml.kg-1 .min-1) and ratings of perceived exertion (Borg scale) recorded and calculated. 
 
Results 
Intra-class correlation coefficient (ICC) scores for power output (W kg-1) and oxygen uptake (ml.kg-1 .min-1) 
were highly reliable (R1=0.96 and 0.96, respectively) and the ICC for RPE was moderately reliable (R1=0.83).  
Technical error of measurement results for power output (W.kg-1), oxygen uptake (ml.kg-1 .min-1) and RPE 
were 0.11 W.kg-1, 1.18 ml.kg-1 .min-1 and 1.0 respectively.  Pearson product-moment correlation coefficient 
scores indicated a very strong relationship between power output (W.kg-1) and VO2 (ml.kg-1 .min-1) for trial 1 
(r=0.93) and trial 2 (r=0.89).  However, RPE was moderately positively correlated with power output (W.kg-1) 
and VO2 (ml.kg-1 .min-1) in trial 1(r=0.36 and r=0.35 respectively) showing a tendency towards a strong 
positive relationship in trial 2 (r=0.58 and r=0.45).   

Conclusions/Discussion 
This study demonstrated the reliability of the API submaximal exercise test in a LHC population for the main 
outcome measure of power output (W.kg−1), and associated variables relating to RPE and VO2.. All 
participants were able to complete the required workloads with no reported limitations or exacerbation of 
symptoms. A significant side effect for LHC patients post chemotherapy is persistent mental and physical 
fatigue, with long duration or onerous testing protocols presenting a significant burden for patients. The 
advantages of the API test, include its short duration, ease of administration and population based normative 
data.  Further, the API uses set workloads, which circumvents the need for estimations to be made in order 
to achieve a THR, as occurs in the PWC170 submaximal cycle test.  These advantages make the API a good 
choice when working with cancer patients at various stages of diagnosis and recovery.  
 
References 
1. Courneya, K. (2003) Medicine and Science in Sports & Exercise 35, 1846-1852 
2. Telford RD, Minikin B, and Hahn AG. (1989) Australian Journal of Science and Medicine in Sport 21, 6-9 
3. Wallman, K., and Campbell, L. (2007) Journal of Science and Medicine in Sport 10, 141-146 
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Test-retest reliability of the Aerobic Power Index submaximal exercise test 
in cancer patients
Bonnie Furzer1 2  Karen Wallman1  Timothy Ackland1  David Joske1 2 3
1 University of Western Australia, Crawley, WA      2 Collaborative Research Team, SolarisCare Foundation, Perth, WA     3 Sir Charles Gairdner Hospital, Perth, WA

Objectives 
The purpose of this study was to investigate the reliability of the 
Aerobic Power Index (API) submaximal cardiorespiratory 
exercise test, as well as associated variables of oxygen uptake 
(ml kg-1 min-1) and ratings of perceived exertion (RPE) in cancer 
patients who are generally unable to complete maximal or 
lengthy aerobic fitness tests. 

Methods 
Twenty participants (11 male; 9 female) aged between 18 and 70 

years (mean=53.28 SD± 11.82) were recruited with medical 

consent within 4 weeks of completing chemotherapy for a LHC. 

All participants signed an informed consent prior to participation 

and ethics approval was granted by the University of Western 

Australia and Sir Charles Gairdner Hospital (WA).  Of the twenty 

recruited participants 2 were excluded from analysis due to 

disease relapse or complications unrelated to testing within the 

month following testing.  

The exercise protocol consisted of the API submaximal cycle 

test, commencing with a target workload of 25 W for 1 min, with 

the power output increasing by a further 25 W every subsequent 

minute until the participant reached their target heart rate (THR: 

75% of max HR - age).  The test was terminated at the end of the 

minute that THR was reached.  Participants performed two trials 

of the API at the same time of day, one week apart with heart 

rate, power output (W.kg-1), oxygen uptake (ml.kg-1 .min-1) and 

ratings of perceived exertion (Borg scale) recorded and 

calculated. 

Table 1 – Descriptive statistics of test-retest participants (n=18) 

^ According to International Physical Activity Questionnaire with 7 Day recall 

• Based on body mass index 

Results 
Individual power output results recorded during the trials were 
compared to established normative tables which account for age 
and gender, with overall rankings ranging from 1 (poor) to 4 
(above average) out of 6 categories and averaged 2.22 (fair) for 
both.  This score highlights below average fitness levels for 
patients post treatment.  The mean time for the tests was 4.36 
minutes (SD=1.15).  Levels of symptom distress, physical activity 
and pathologies incidence are highlighted in Table 1 and symptom 
distress showed no significant change following completion of the 
test.  
Table 2 – Test-retest results for Wkg-1, VO2 (ml.kg-1.min-1) and RPE  (n=18) 

Intra-class correlation coefficient (ICC) scores for power output 
(W.kg-1) and oxygen uptake (ml kg-1 min-1) were highly reliable 
(R1=0.96 and 0.96, respectively) and the ICC for RPE was 
moderately reliable (R1=0.83).  Technical error of measurement 
results for power output (W.kg-1), oxygen uptake (ml kg-1 min-1) 
and RPE were 0.11W.kg-1, 1.18 ml kg-1 min-1 and 1.0 respectively.  
A Pearson’s product-moment correlation demonstrated a strong 
relationship between power output (W.kg-1) and oxygen uptake (ml 
kg-1 min-1) for both trials (r=0.93 and 0.89, respectively).  

Conclusions 
This study demonstrated the reliability of the API submaximal 
exercise test in a LHC population for the main outcome measure 
of power output (W.kg�1), and associated variables relating to RPE 
and VO2.. All participants were able to complete the required 
workloads with no reported limitations or exacerbation of 
symptoms. A significant side effect for LHC patients post 
chemotherapy is persistent mental and physical fatigue, with long 
duration or onerous testing protocols presenting a significant 
burden for patients. The advantages of the API test, include its 
short duration, ease of administration and population based 
normative data.  Further, the API uses set workloads, which 
circumvents the need for estimations to be made in order to 
achieve a THR, as occurs in the PWC170 submaximal cycle test.  
These advantages make the API a good choice when working with 
cancer patients at various stages of diagnosis and recovery.  

Authors acknowledge that the research was funded in part 
by a SolarisCare research grant 
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“Brighter in thinking, lighter in body and stronger in mind” Exploring the experiences of patients 
using complementary therapies. 
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Objectives: The purpose of this study was to explore the experiences of cancer patients utilising 
SolarisCare’s four cancer support centres in Western Australia. 
 
Methods: Across the four locations during the ‘snapshot’ week 191 patients attended a SolarisCare centre. 
Ninety-seven patients completed survey 1 and 65 of those (mean age = 61 SD± 12; female n=47; male 
n=18) completed survey 2. The first survey investigated patient demographics and disease variables, use 
of complementary therapies and support services, and patient rated outcomes (PROs) including quality of 
life, fatigue, exercise habits, and physical distress symptoms.   The second survey patients completed 
consisted of open-ended questions designed to explore patients perceptions of complementary therapies 
offered whilst undergoing outpatient medical treatment and their general use of the cancer support centres 
services. Inductive and deductive content analyses using NVivo software were used to analyse responses. 
 
Results Five higher order themes were identified, namely; coping, well-being, challenges, support and 
relaxation. Twenty-five first order themes were identified, which were clustered into a framework of 
multifaceted views held by cancer patients in relation to their quality of life, the importance of support, 
personal empowerment and well-being. 
 
Conclusions: Cancer patients and those around them are faced with multiple challenges throughout and 
following medical treatment.  In order to effectively target and enhance complementary support services in 
a hospital setting and improve patient outcomes, it is crucial to explore the experiences of patients in their 
own words.  
 
Key Words: Cancer Patients - Quality of Life - Complementary Therapies - Supportive Care - Patient 
Rated Outcomes 
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Characteristics*of*patients*presenting*to*Western*Australian*cancer*support*centres:*
Patient*rated*outcomes*and*use*of*complementary*therapy***
Bonnie&Furzer&1&2&Kemi&Wright&1&Anna&Petterson&2&3&4&David&Joske&1&2&3&Timothy&Ackland&1&Karen&Wallman&1!

1. University!of!Western!Australia,!Crawley,!WA,!Australia!
2. Collaborative!Research!Team,!SolarisCare!Foundation,!Perth,!Western!Australia,!Australia!
3. Sir!Charles!Gairdner!Hospital,!Perth,!Western!Australia,!Australia!
4. Edith!Cowan!University,!Joondalup,!Western!Australia,!Australia!

*

Objectives:*To*determine&the&medical&and&demographic&characteristics,&in&addition&to&patient&rated&outcomes&of&
individuals&presenting&to&SolarisCare&cancer&support&centres.&

Methods:*A&cohort&with&a&current&or&previous&cancer&diagnosis&aged&18&–&87&years&presenting&to&SolarisCare&centres&
with&the&intent&to&receive&services&completed&a&written&questionnaire&bundle&incorporating&medical&and&
demographic&variables&together&with&patient&rated&outcomes&including&health&related&quality&of&life&(HRQoL).&The&
four&SolarisCare&centres&participated&in&the&trial&over&a&5Uday&period&and&included&two&regional&and&two&metropolitan&
locations&throughout&Western&Australia&

Results:*Of&the&95*participants&who&completed&the&questionnaires&(70.3%)&the&mean&age&was&60.5&years&with&62%&
currently&receiving&treatment.&Eighty&per&cent&of&the&sample&had&at&least&1&other&comorbid&condition&and&the&most&
popular&complementary&modality&being&relaxation&massage.&&Of&the&PROs,&HRQoL&was&significantly&poorer&that&the&
Australian&general&population&and&other&mixed&cancer&populations.&No&notable&differences&were&seen&between&
genders,&however&significantly&poorer&patient&rated&outcomes&were&seen&for&the&younger&age&group.&Fifty&per&cent&of&
the&population&did&not&meet&physical&activity&recommendations,&and&musculoskeletal&symptoms&explained&the&
variance&&of&&25U27%&in&HRQoL.&

Conclusions:*To&effectively&target&and&tailor&support&strategies&it&is&crucial&to&have&a&comprehensive&picture&of&the&
individuals&presenting&for&services.&The&increasing&uptake&of&complementary&and&alternative&medicine&by&patients&
with&high&levels&of&distress&or&dysfunction&makes&it&imperative&to&work&collaboratively&and&ensure&communication&
between&patient,&physician&and&cancer&support&services.&This&will&help&ensure&the&safety&of&practices&pursued&by&
patients&outside&of&mainstream&medical&care&and&foster&optimal&clinical&outcomes.&
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APPENDIX E 

 

PATIENT RATED OUTCOMES UTILISED THROUGHOUT THESIS RESEARCH 
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FACT-G (Version 4)

US English 3/10/03
Copyright  1987, 1997 Page 1 of 2

Below is a list of statements that other people with your illness have said are important. By 
circling one (1) number per line, please indicate how true each statement has been for you
during the past 7 days.

PHYSICAL WELL-BEING Not
at all

A little
bit

Some-
what

Quite
 a bit

Very
much

GP1 I have a lack of energy....................................................... 0 1 2 3 4

GP2 I have nausea...................................................................... 0 1 2 3 4

GP3 Because of my physical condition, I have trouble 
meeting the needs of my family......................................... 0 1 2 3 4

GP4 I have pain.......................................................................... 0 1 2 3 4

GP5 I am bothered by side effects of treatment......................... 0 1 2 3 4

GP6 I feel ill............................................................................... 0 1 2 3 4

GP7 I am forced to spend time in bed ....................................... 0 1 2 3 4

SOCIAL/FAMILY WELL-BEING Not
at all

A little
bit

Some-
what

Quite
 a bit

Very
much

GS1 I feel close to my friends ................................................... 0 1 2 3 4

GS2 I get emotional support from my family............................ 0 1 2 3 4

GS3 I get support from my friends ............................................ 0 1 2 3 4

GS4 My family has accepted my illness.................................... 0 1 2 3 4

GS5 I am satisfied with family communication about my
illness ................................................................................. 0 1 2 3 4

GS6 I feel close to my partner (or the person who is my
main support) ..................................................................... 0 1 2 3 4

Regardless of your current level of sexual activity, please 
answer the following question.  If you prefer not to answer 
it, please check this box           and go to the next section.    

             Q1

GS7 I am satisfied with my sex life.......................................... 0 1 2 3 4
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FACT-G (Version 4)

US English 3/10/03
Copyright  1987, 1997 Page 2 of 2

By circling one (1) number per line, please indicate how true each statement has been for you
during the past 7 days.

EMOTIONAL WELL-BEING Not
at all

A little
bit

Some-
what

Quite
 a bit

Very
much

GE1 I feel sad............................................................................. 0 1 2 3 4

GE2 I am satisfied with how I am coping with my illness ........ 0 1 2 3 4

GE3 I am losing hope in the fight against my illness ................ 0 1 2 3 4

GE4 I feel nervous ..................................................................... 0 1 2 3 4

GE5 I worry about dying ........................................................... 0 1 2 3 4

GE6 I worry that my condition will get worse........................... 0 1 2 3 4

FUNCTIONAL WELL-BEING Not
at all

A little
bit

Some-
what

Quite
 a bit

Very
much

GF1 I am able to work (include work at home)......................... 0 1 2 3 4

GF2 My work (include work at home) is fulfilling ................... 0 1 2 3 4

GF3 I am able to enjoy life ........................................................ 0 1 2 3 4

GF4 I have accepted my illness ................................................. 0 1 2 3 4

GF5 I am sleeping well.............................................................. 0 1 2 3 4

GF6 I am enjoying the things I usually do for fun..................... 0 1 2 3 4

GF7 I am content with the quality of my life right now............ 0 1 2 3 4
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SF-36v2™ Health Survey � 1992, 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated.  All rights reserved. 
SF-36® is a registered trademark of Medical Outcomes Trust.  
(IQOLA SF-36v2 Standard, Australia (English)) 

 
 

Your Health and Well-Being 
 
 

This questionnaire asks for your views about your health. This information will 
help keep track of how you feel and how well you are able to do your usual 
activities.  Thank you for completing this survey! 
 
For each of the following questions, please mark an  in the one box that best 
describes your answer. 
 

1. In general, would you say your health is: 

Excellent Very good Good Fair Poor 

�� �� � �� ��
   1    2    3    4    5 

 

 
 

2. Compared to one year ago, how would you rate your health in general 
now? 

Much better 
now than one 

year ago 

Somewhat 
better 

now than one 
year ago 

About the 
same as 

one year ago 

Somewhat 
worse 

now than one 
year ago 

Much worse 
now than one 

year ago 

�� �� �� �� ��
   1    2    3    4    5 
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SF-36v2™ Health Survey � 1992, 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated.  All rights reserved. 
SF-36® is a registered trademark of Medical Outcomes Trust.  
(IQOLA SF-36v2 Standard, Australia (English)) 

3 The following questions are about activities you might do during a typical 
day.  Does your health now limit you in these activities?  If so, how much?  

 

 

 Yes, 
limited 

a lot 

Yes, 
limited 
a little 

No, not 
limited 
at all 

 �� �� � 
 a Vigorous activities, such as running, lifting  

heavy objects, participating in strenuous sports ......................  1 .............  2 .............  3 

 b Moderate activities, such as moving a table, pushing  
a vacuum cleaner, bowling, or playing golf ............................  1 .............  2 .............  3 

 c Lifting or carrying groceries....................................................  1 .............  2 .............  3 

 d Climbing several flights of stairs.............................................  1 .............  2 .............  3 

 e Climbing one flight of stairs ....................................................  1 .............  2 .............  3 

 f Bending, kneeling, or stooping................................................  1 .............  2 .............  3 

 g Walking more than a kilometre ...............................................  1 .............  2 .............  3 

 h Walking several hundred metres .............................................  1 .............  2 .............  3 

 i Walking one hundred metres ...................................................  1 .............  2 .............  3 

 j Bathing or dressing yourself....................................................  1 .............  2 .............  3 
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SF-36v2™ Health Survey � 1992, 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated.  All rights reserved. 
SF-36® is a registered trademark of Medical Outcomes Trust.  
(IQOLA SF-36v2 Standard, Australia (English)) 

4. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a 
result of your physical health? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 �� �� �� �� ��
 a Cut down on the amount of  
  time you spent on work or  
  other activities .................................  1..............  2..............  3..............  4..............  5 

 b Accomplished less than you  
  would like ........................................  1..............  2..............  3..............  4..............  5 

 c Were limited in the kind of  
  work or other activities ....................  1..............  2..............  3..............  4..............  5 

 d Had difficulty performing the 
  work or other activities (for  
  example, it took extra effort) ...........  1..............  2..............  3..............  4..............  5 
 

 

5. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a 
result of any emotional problems (such as feeling depressed or anxious)? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 �� �� �� �� ��
 a Cut down on the amount of  
  time you spent on work or  
  other activities .................................  1..............  2..............  3..............  4..............  5 

 b Accomplished less than you  
  would like ........................................  1..............  2..............  3..............  4..............  5 

 c Did work or other activities 
  less carefully than usual...................  1..............  2..............  3..............  4..............  5 
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SF-36v2™ Health Survey � 1992, 2003 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated.  All rights reserved. 
SF-36® is a registered trademark of Medical Outcomes Trust.  
(IQOLA SF-36v2 Standard, Australia (English)) 

6. During the past 4 weeks, to what extent has your physical health or 
emotional problems interfered with your normal social activities with 
family, friends, neighbours, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

�� �� �� �� ��
   1    2    3    4    5 

 
 
 
 
 
7. How much bodily pain have you had during the past 4 weeks? 

None Very mild Mild Moderate Severe Very severe 

�� �� �� �� �� ��
   1    2    3    4    5    6 

 
 
 
 
 
8. During the past 4 weeks, how much did pain interfere with your normal 

work (including both work outside the home and housework)? 

Not at all A little bit Moderately Quite a bit Extremely 

�� �� �� �� ��
   1    2    3    4    5 
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Think about how often you do PHYSICAL ACTIVITIES THAT MAKE YOUR HEART BEAT FASTER 
THAN NORMAL, OR THAT MAKE YOU HOT AND SWEATY, OR THAT MAKE YOU 'HUFF AND PUFF'.  
Some examples are brisk walking, running, cycling, swimming, rowing, or vigorous sports. 
 
 

Which statement best describes how often you do exercise like that?  Please tick only one box. 
 
 

   (A) I don't do exercise like that,  
and I probably won't start during the next month. 

 

   (B)  I don't do exercise like that, 
but I've been thinking about starting in the next month. 

 
   (C) I do exercise like that, 

but the total is less than 90 minutes per week. 

 

   (D) I do exercise like that, 
and the total is more than 90 minutes per week, 
but I started less than six months ago. 

 

   (E)  I do exercise like that, 
and the total is more than 90 minutes per week, 
and I’ve been doing it for more than six months. 
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The following statements describe feelings and attitudes that people have towards exercise.  
PLEASE READ EACH STATEMENT, AND CIRCLE THE NUMBER THAT INDICATES HOW 
ACCURATELY IT DESCRIBES YOU.  There aren't any right or wrong answers, so just answer 
honestly and quickly. 
 

          Not True 
for Me     Very True 

for Me 

1) Most of my exercise sessions follow the same pattern…………...…… 1 2 3 4 5 6  

2) When I am exercising, I perform the activities  
without having to think about them very much..................................... 1 2 3 4 5 6  

3) If I don’t exercise, I feel irritable..………………….……….………….... 1 2 3 4 5 6  

4) When I see someone else exercising, I feel like exercising, too……... 1 2 3 4 5 6  

5) I exercise on the same days each week..………………………..……... 1 2 3 4 5 6  

6) During my exercise sessions, things just seem 
to happen spontaneously and automatically……………………………. 1 2 3 4 5 6  

7) If I don’t exercise, I get restless. ………………….………………..…… 1 2 3 4 5 6  

8) Some situations give me a desire to exercise……………...…………... 1 2 3 4 5 6  

9) I tend to do the same activities or exercises in each session……….... 1 2 3 4 5 6  

10) I participate in exercise sessions 
without consciously thinking about the activities I am doing…..…….... 1 2 3 4 5 6  

11) I feel tired if I don’t exercise. ……………………………………...….….. 1 2 3 4 5 6  

12) Seeing other people exercise motivates me to be more active….…… 1 2 3 4 5 6  

13) I exercise at the same location most of the time…..…………….…..… 1 2 3 4 5 6  

14) When I am exercising, I do what needs to be done  
without having to think about it too much.………………….....………… 1 2 3 4 5 6  

15) I feel tense if I don’t exercise. ……………………………….…………… 1 2 3 4 5 6  

16) Certain surroundings just make me want to exercise…………….…… 1 2 3 4 5 6  

17) I exercise for about the same amount of time in each session……... 1 2 3 4 5 6  

18) I feel guilty if I don’t exercise regularly..………………………….……... 1 2 3 4 5 6  

19) During exercise sessions, I do things instinctively and automatically.. 1 2 3 4 5 6  

 

 



 

 197 
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives. The questions will ask you about the time you spent being physically active 
in the last 7 days. Please answer each question even if you do not consider yourself to be an 
active person. Please think about the activities you do at work, as part of your house and yard 
work, to get from place to place, and in your spare time for recreation, exercise or sport. 
 
Think about all the vigorous and moderate activities that you did in the last 7 days. Vigorous 
physical activities refer to activities that take hard physical effort and make you breathe much 
harder than normal. Moderate activities refer to activities that take moderate physical effort and 
make you breathe somewhat harder than normal. 
 
PART 1: JOB-RELATED PHYSICAL ACTIVITY 
 
The first section is about your work. This includes paid jobs, farming, volunteer work, course 
work, and any other unpaid work that you did outside your home. Do not include unpaid work 
you might do around your home, like housework, yard work, general maintenance, and caring 
for your family. These are asked in Part 3. 
 
1. Do you currently have a job or do any unpaid work outside your home? 
 
 Yes 
 
 No Skip to PART 2: TRANSPORTATION 
 
The next questions are about all the physical activity you did in the last 7 days as part of your 
paid or unpaid work. This does not include traveling to and from work. 
 
2.  During the last 7 days, on how many days did you do vigorous physical activities like 

heavy lifting, digging, heavy construction, or climbing up stairs as part of your work? 
Think about only those physical activities that you did for at least 10 minutes at a time. 

 
_____ days per week 

 
 No vigorous job-related physical activity Skip to question 4 
 
3. How much time did you usually spend on one of those days doing vigorous physical 

activities as part of your work? 
 

_____ hours per day 
_____ minutes per day 

 
4. Again, think about only those physical activities that you did for at least 10 minutes at a 

time. During the last 7 days, on how many days did you do moderate physical activities 
like carrying light loads as part of your work? Please do not include walking. 

 
_____ days per week 

 
 No moderate job-related physical activity Skip to question 6 
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5. How much time did you usually spend on one of those days doing moderate physical 
activities as part of your work? 

 
_____ hours per day 
_____ minutes per day 

 
6. During the last 7 days, on how many days did you walk for at least 10 minutes at a time 

as part of your work? Please do not count any walking you did to travel to or from 
work. 

 
_____ days per week 

 
 No job-related walking Skip to PART 2: TRANSPORTATION 
 
7. How much time did you usually spend on one of those days walking as part of your 

work? 
 

_____ hours per day 
_____ minutes per day 

 
 
PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
 
These questions are about how you traveled from place to place, including to places like work, 
stores, movies, and so on. 
 
8. During the last 7 days, on how many days did you travel in a motor vehicle like a train, 

bus, car, or tram? 
 

_____ days per week 
 
 No traveling in a motor vehicle Skip to question 10 
 
9. How much time did you usually spend on one of those days traveling in a train, bus, 

car, tram, or other kind of motor vehicle? 
 

_____ hours per day 
_____ minutes per day 

 
Now think only about the bicycling and walking you might have done to travel to and from 
work, to do errands, or to go from place to place. 
 
10. During the last 7 days, on how many days did you bicycle for at least 10 minutes at a 

time to go from place to place? 
 

_____ days per week 
 
 No bicycling from place to place Skip to question 12 
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11. How much time did you usually spend on one of those days to bicycle from place to 
place? 

 
_____ hours per day 
_____ minutes per day 

 
12. During the last 7 days, on how many days did you walk for at least 10 minutes at a time 

to go from place to place? 
 

_____ days per week 
 
 No walking from place to place Skip to PART 3: HOUSEWORK, 

HOUSE MAINTENANCE, AND 
CARING FOR FAMILY 

 
13. How much time did you usually spend on one of those days walking from place to 

place? 
 

_____ hours per day 
_____ minutes per day 

 
 
PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY 
 
This section is about some of the physical activities you might have done in the last 7 days in 
and around your home, like housework, gardening, yard work, general maintenance work, and 
caring for your family. 
 
14. Think about only those physical activities that you did for at least 10 minutes at a time. 

During the last 7 days, on how many days did you do vigorous physical activities like 
heavy lifting, chopping wood, shoveling snow, or digging in the garden or yard? 

 
_____ days per week 

 
 No vigorous activity in garden or yard Skip to question 16 
 
 
15. How much time did you usually spend on one of those days doing vigorous physical 

activities in the garden or yard? 
 

_____ hours per day 
_____ minutes per day 

 
16. Again, think about only those physical activities that you did for at least 10 minutes at a 

time. During the last 7 days, on how many days did you do moderate activities like 
carrying light loads, sweeping, washing windows, and raking in the garden or yard? 

 
_____ days per week 

 
 No moderate activity in garden or yard Skip to question 18 
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17. How much time did you usually spend on one of those days doing moderate physical 
activities in the garden or yard? 

 
_____ hours per day 
_____ minutes per day 

 
18. Once again, think about only those physical activities that you did for at least 10 minutes 

at a time. During the last 7 days, on how many days did you do moderate activities like 
carrying light loads, washing windows, scrubbing floors and sweeping inside your 
home? 

 
_____ days per week 

 
 No moderate activity inside home Skip to PART 4: RECREATION, 

SPORT AND LEISURE-TIME 
PHYSICAL ACTIVITY 

 
19. How much time did you usually spend on one of those days doing moderate physical 

activities inside your home? 
 

_____ hours per day 
_____ minutes per day 

 
 
PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
 
This section is about all the physical activities that you did in the last 7 days solely for 
recreation, sport, exercise or leisure. Please do not include any activities you have already 
mentioned. 
 
20. Not counting any walking you have already mentioned, during the last 7 days, on how 

many days did you walk for at least 10 minutes at a time in your leisure time? 
 

_____ days per week 
 
 No walking in leisure time Skip to question 22 
 
21. How much time did you usually spend on one of those days walking in your leisure 

time? 
 

_____ hours per day 
_____ minutes per day 

 
22. Think about only those physical activities that you did for at least 10 minutes at a time. 

During the last 7 days, on how many days did you do vigorous physical activities like 
aerobics, running, fast bicycling, or fast swimming in your leisure time? 

 
_____ days per week 

 
 No vigorous activity in leisure time Skip to question 24 
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23. How much time did you usually spend on one of those days doing vigorous physical 
activities in your leisure time? 

 
_____ hours per day 
_____ minutes per day 

 
24. Again, think about only those physical activities that you did for at least 10 minutes at a 

time. During the last 7 days, on how many days did you do moderate physical activities 
like bicycling at a regular pace, swimming at a regular pace, and doubles tennis in your 
leisure time? 

 
_____ days per week 

 
 No moderate activity in leisure time Skip to PART 5: TIME SPENT 

SITTING 
 
25. How much time did you usually spend on one of those days doing moderate physical 

activities in your leisure time? 
_____ hours per day 
_____ minutes per day 

 
 
PART 5: TIME SPENT SITTING 
 
The last questions are about the time you spend sitting while at work, at home, while doing 
course work and during leisure time. This may include time spent sitting at a desk, visiting 
friends, reading or sitting or lying down to watch television. Do not include any time spent sitting 
in a motor vehicle that you have already told me about. 
 
26. During the last 7 days, how much time did you usually spend sitting on a weekday? 
 

_____ hours per day 
_____ minutes per day 

 
27. During the last 7 days, how much time did you usually spend sitting on a weekend 

day? 
 

_____ hours per day 
_____ minutes per day 

 
 

This is the end of the questionnaire, thank you for participating. 
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!
!

!
Schwartz(Cancer(Fatigue(Scale(

!
The!words!and!phrases!describe!different!feelings!people!associate!with!fatigue.!!Please!read!each!item!
and!circle(the(number(that(indicates(how(much(fatigue(has(made(you(feel(in(the(past(2(to(3(days.(

(
( NOT(AT(ALL( A(LITTLE(BIT( MODERATELY( QUITE(A(BIT( EXTREMELY(
Tired! 1! 2! 3! 4! 5!

Difficulty!thinking! 1! 2! 3! 4! 5!

Overcome! 1! 2! 3! 4! 5!

Listless! 1! 2! 3! 4! 5!

Worn!out! 1! 2! 3! 4! 5!

Helpless! 1! 2! 3! 4! 5!

 
 
 
 
 

 
 
 
 
 

PLEASE CONTINUE ON NEXT PAGE… 
!  
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APPENDIX F 

 

PERSONAL ACCOUNT QUESTIONNAIRES FOR COMPLEMENTARY AND 

INTEGRATIVE THERAPIES  
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!
!
!
!
!

!

SnapShot!Questionnaire!2!

!
!
Name:!_____________________________________________________________!!

Date!of!Birth:!!(day)_________/!(month)_________/!19_______!!! ! ! !

Gender:!!!!Male!/!Female!
!
SolarisCare!Centre:!!
!!!!!!!!Sir!Charles!Gairdner!Hospital! !!!!!!!!!!St!John!of!God! ! South!West!<!Bunbury!! Albany!!!

!

!

This!section!of!the!SolarisCare/UWA!study!is!designed!to!examine!the!experiences!of!patients!undergoing!
complementary!therapies.!!A!number!of!short!answer!questions!allow!you!to!describe!and!express!your!
views!on!the!complementary!therapy!sessions!you!have!experienced,!and!will!provide!valuable!
information!that!may!help!to!tailor!and!shape!recommendations!for!future!patients.!!
!
Please!attempt!to!complete!all!the!questions!in!this!booklet!with!as!much!or!as!little!detail!as!you!like.!!If!
you!require!more!space!to!write!an!answer!please!use!the!blank!paper!provided.!!If!you!do!so,!please!write!
the!question!number!next!to!your!response.!
!
If!you!do!not!understand!a!question,!or!are!unsure!how!to!answer!please!write!that!as!your!response.!!!We!
will!then!be!able!to!modify!questions!in!the!future.!
!
All!information!and!data!collected!throughout!the!study!will!be!kept!confidential!and!will!not!be!accessible!
to!any!other!parties!except!the!primary!investigators!unless!required!by!law.!
!
Please!return!the!survey!in!the!reply!paid!envelope!within!1!week!of!receiving!it.!!
!
If!you!have!any!questions!do!not!hesitate!to!contact!researchers:!

+
Bonnie+Furzer+or+Kemi+Wright++

School+of+Sport+Science,+Exercise+&+Health,+University+of+Western+Australia+

(08)+6488+3333+or+bonnie.furzer@uwa.edu.au+
+
+

!
+
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1. How!do!you!feel!immediately!after!a!therapy!session!compared!to!when!you!first!arrive?!(please+circle)+
+

1! 2! 3! 4! 5! 6! 7! 8! 9!
Much!worse! ! ! ! No!change! ! ! ! Much!better!

2.!In!what!ways!do!you!feel!better/worse!(i.e.!tired,!energetic,!happy,!lonely,!weak!etc.)?!
!

!

!

!

!

!

!

!

3.!How!important!have!complementary!therapies!been!in!gaining!a!sense!of!control!over!your!own!
body/health?!
!

!

!

!

!

!

!

!

!
4.!Would!you!recommend!complementary!therapies!to!other!patients?!! ! Yes! !!/! No!!

+If+no,+why+not?+

!

5.!!If!asked!by!another!patient!or!medical!professional!what!would!you!say!was!the!best!thing!you!have!
gained!from!the!complementary!therapy?!!!
!

!

!

!

!

!
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6.!What!has!been!the!biggest!challenge?!!!
!

!

!

!

!

!

7. What!impact,!if!any,!do!you!think!complementary!therapy!has!had!on!your!quality!of!life!during!or!post!
treatment?!

!

!

!

!

!

!

!

!

!
8. !What!other!factors,!positive!or!negative!do!you!believe!have!contributed!to!your!quality!of!life?!
!

!

!

!

!

!

!

!

!
9. Will!complementary!therapies!play!a!significant!role!in!your!future!lifestyle?!!!!!!Yes! !!/! No!

!

10. Before!you!started!did!you!have!any!concerns/opinions/beliefs!regarding!complementary!therapy?!
!

!

!

!

!
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11.!!Do!you!get!support!from!other!individuals!who!participate!in!the!SolarisCare!services!or!from!within!
the!centre?!(i.e.!emotional,!motivational,!informational,!social)!
!

!

!

!

!

!

!

!

!

 
THANKYOU FOR YOUR TIME!!! 

Kindest regards... 
The Research Team! 

!

!
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APPENDIX G 

 

DEMOGRAPHICS QUESTIONNAIRE FOR CHARACTERISTICS STUDY  

(CHAPTER 3) 
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!
!

SNAPSHOT(Questionnaire(1(

Consent(

By!completing!this!questionnaire,!I!acknowledge!I!have!read!the!information!provided!and!any!questions!I!
have!asked!have!been!answered!to!my!satisfaction.!I!agree(to(participate!in!this!randomised!trial,!realising!
that!I!may!withdraw!at!any!time!without!reason!and!without!prejudice.!

I!understand!that!all!information!provided!is!treated!as!strictly(confidential!and!will!not!be!released!by!the!
investigator!unless!required!to!by!law.!!I!have!been!advised!as!to!what!data!are!being!collected,!what!the!
purpose!is,!and!what!will!be!done!with!the!data!upon!completion!of!the!research.!

I!agree!that!research!data!gathered!for!the!study!may!be!published!provided!my!name!or!other!identifying!
information!is!not!used.!

!
!
Signed!(Participant)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! ! !!!Date!
(

Name:(_____________________________________________________________((

Date(of(Birth:(((day)(_________/((month)(_________/(19_______((( (

Gender:((((Male!/!Female(

SolarisCare(Centre:((
!!!!!!!!Sir!Charles!Gairdner!Hospital! !!!!!!!!!!St!John!of!God! ! South!West!J!Bunbury!! Albany!!!

Employment(Status:(
Are!you!currently!working?!(Please3circle)!YES!!/!!!NO!!!!!!! ! !!
!
What!is!your!current!employment!status?!(Select!one)!!
!!!!!!!!Casual! !!! Part!Time! ! Full!Time! ! Retired!!(since3diagnosis?3Y3/3N)! !

!!!!!!!!Sick!leave!If3so,3how3long:3___________________months3

(
Cancer(Information:(
When!were!you!first!diagnosed!with!cancer?!(Month/year)!______________________________________!

Location!of!cancer:!_______________________________________________________________________!

Has!your!cancer!spread?!YES!!/!!NO!!!If3yes,3where?!___________________________________________!

!
Treatment(Received:!!
! Radiation!Therapy!! ⇒!!! !!!!!!Planned!! ! Current/Ongoing! ! Past! ! !

Chemotherapy! ⇒!! !!!!!!Planned! ! Current/Ongoing! ! Past! !

!! Cancer!Surgery! ⇒! !!!!!!Planned! ! Current/Ongoing! ! Past! ! !

Hormone!Treatment!!!⇒! !!!!!!Planned! ! Current/Ongoing! ! Past!

!! Other:!______________________________!! Current/Ongoing! ! Past!
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!
!

(
Other(Health(Information:((Please3tick3all3that3apply3–3remember3any3daily3medications)3

!!!!!!!!Cardiac!condition!(i.e.!high!blood!pressure,!heart!disease)! Circulatory!Problems!

!!!!!!!!Diabetes! ! ! ! ! ! ! ! Epilepsy! !

!!!!!!!!Arthritis!or!joint!problems! ! ! ! ! Respiratory!Problems!(incl.!Asthma)!

!!!!!!!!Osteoporosis,!osteopenia!or!bone!fracture/s! ! ! Digestive!Problems!

!!!!!!!!Thrombocytopaenia! ! ! ! ! ! Neutropaenia!

!!!!!!!Persistent!or!chronic!pain!! ! ! ! ! Depressive!or!anxiety!disorder!

!!!!!!!Neurological!condition!(i.e.!multiple!sclerosis,!dementia,!Parkinson’s,!Motor!Neurone!Disease!etc)!!

!!!!!!!Other:!______________________________________________________________________________!

 
Are(you(seeing(any(health(professionals(other(than(an(Oncologist(or(Haematologist?((Please3tick3all3that3
apply)3

! ! Psychologist/Councillor! ! Dietician/Nutritionist!

! ! Physiotherapist/Chiropractor!! Naturopath/Herbalist!

! ! Support!Group/Forum! ! Yoga/Pilates/Exercise!Professional!

! ! Other:!_________________________________________!

!

Are(you(taking(any(supplements(or(natural(remedies?(YES!!!!/!!!!!NO!
If!yes,!are!they…!!!!!!!!!prescribed!by!a!health!professional?! !!!!!!!!!!selfJselected?(

Please!list!supplements!or!remedies!used3(i.e.3Multiple3vitamin,3herbal3tonic,3vitamin3injections)33!

______________________________________________________________________________________!

_______________________________________________________________________________________!

(
Since(diagnosis(how(many(sessions(of(complementary(therapy(have(you(had?3(Please3tick3appropriate)(
!!!!!!!!Less!than!6!sessions! ! Between!6!J12!! ! More!than!12!sessions!
!
What(services(or(therapies(have(you(utilised(at(SolarisCare?((Please3tick3all3that3apply)(

Acupuncture! ! Aromatherapy!! ! Bowen!Therapy! !!!!!!!!!!!!Guided!Meditation!

Counselling! ! Creative!Art!Therapy! ! Healing!Touch!! !!!!!!!!!!!!Kinesiology!!

Pranic!Healing! ! !Qi!Gong! ! ! Reflexology! ! !!!!!!!!!!!!Reiki! !

Relaxation!Massage!!!!!!!!!!!Resource!Library!!!!!!!!!!!!!!!!!!!!!!Waiting!area/lounge!

!Other:!________________________________________________! !

PLEASE CONTINUE ON NEXT PAGE… 
!

(
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MJM (MUSCLE and JOINT MEASURE) 
 
These next questions ask about Muscle Cramps or Spasms. 

 
  1. Please rate how severe your muscle cramps or spasms are on the 0 to 10 scale below by  

selecting a number that best fits how severe your cramps are at their WORST: 
  0 1 2 3 4 5 6 7 8 9 10  

No cramps   Cramps or spasms 
or spasms  as bad as they 
at all   can possibly be 
 

IF you answer: ‘0’ on question 1, please SKIP to question 2 on the next page. 
 
IF you answer:  from ’1’ to ‘10’ on question 1, please ANSWER questions 1a through 1d. 

 
1a. When do you have muscle cramps or spasms? 
  0 Never 
  1 Only when exercising 
  2 Only at night 
  3 Only in the daytime 
  4 Day and night 
 
1b. How much of the time do you have muscle cramps or spasms in a usual month?  

(Please select the one that fits best for you.) 
  9 All the time 
  8 More than twice every day 
  7 Once or twice a day 
  6 Several times a week but not every day 
  5 A few times a month or about once a week 
  4 About once a month or less 
  3 Only with certain activities or movements such as exercising 
  2 Only at certain times of the day such as evening, nights, or mornings 
  1 It is completely unpredictable 
  0 Never 
 
1c. Please rate how severe your muscle cramps or spasms are on the 0 to 10 scale below by  

selecting a number that best fits how severe your cramps are usually or most of the time: 
  0 1 2 3 4 5 6 7 8 9 10  

No cramps   Cramps or spasms 
or spasms  as bad as they 
at all   can possibly be 

 
1d1. Do cramps or spasms wake you when you are sleeping or make it difficult to get to sleep? 
  0 Rarely or not at all 
  1 Less than once a week 
  2 One to 2 times a week 
  3 3 to 5 times a week, or more 
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1d2. How much do cramps or spasms impact your emotional well-being? 
  0 Not at all 
  1 Mildly 
  2 Moderately 

3 Extremely 
 

 

How much do muscle cramps or spasms limit or prevent each of these activities? 
 No, not 

limited  
at all 

Yes,  
limited  
a little 

Yes,  
limited  

a lot 

Yes, muscle cramps 
stop me from doing 

this activity 
1d3. Physical activities like sports or exercise 0 1 2 3 

1d4. Sitting or standing 0 1 2 3 

1d5. Social activity 0 1 2 3 

 
These next questions ask about Muscle Weakness. 

 
  2. Please rate how severe your muscle weakness is on the 0 to 10 scale below by selecting a  

number that best fits how severe your weakness is at its WORST: 

  0 1 2 3 4 5 6 7 8 9 10  
 Not weak  As weak as can 
 at all  possibly be 

 
IF you answer: ‘0’ on question 2, please SKIP to question 3 on the next page. 
 
IF you answer:  from ’1’ to ‘10’ on question 2, please ANSWER questions 2a through 2d. 

 
2a. Has a doctor told you that you have muscle weakness related to a “neuropathy”  

from chemotherapy? 
0 No 
1 Yes 
2 Not sure 

 
2b. How much of the time do you have muscle weakness in a usual month? 

(Please select the one that fits best for you.) 
9 All the time 
8 More than twice every day 
7 Once or twice a day 
6 Several times a week but not every day 
5 A few times a month or about once a week 
4 About once a month or less 
3 Only with certain activities or movements such as exercising 
2 Only at certain times of the day such as evening, nights, or mornings 
1 It is completely unpredictable 
0 Never 
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2c. Please rate how severe your muscle weakness is on the 0 to 10 scale below by selecting  

a number that best fits how severe your weakness is usually or most of the time: 

  0 1 2 3 4 5 6 7 8 9 10  
 Not weak As weak as can 
 at all possibly be 

 
2d1. Does muscle weakness make you need to take naps or sleep longer? 
  0 Rarely or not at all 
  1 Less than once a week 
  2 One to 2 times a week 
  3 3 to 5 times a week, or more 

 
2d2. How much does muscle weakness impact your emotional well-being? 
  0 Not at all 
  1 Mildly 
  2 Moderately 
  3 Extremely 
 

 

How much does muscle weakness limit or prevent each of these activities? 
 No, not  

limited  
at all 

Yes, 
limited 
a little 

Yes, 
limited  

a lot 

Yes, muscle weakness 
stops me from doing 

this activity 
2d3. Physical activities like sports or exercise 0 1 2 3 

2d4. Sitting or standing 0 1 2 3 

2d5. Social activity  0 1 2 3 

 
These next questions ask about Other Muscle Problems such as aches, pains, or stiffness  
(including back or shoulder problems that are in your muscles).   
Please do not include problems that are in your bones or joints.  We will ask about those later. 
 
  3. Please rate how severe your muscle problems are on the 0 to 10 scale below. Select the number  

that best fits how severe your aches, pains, stiffness or other muscle problems are at their WORST: 

  0 1 2 3 4 5 6 7 8 9 10  
 No muscle pain  Muscle pain or other 
 or muscle  muscle problems as  
 problems at all  bad as can possibly be 

 
IF you answer: ‘0’ on question 3, please SKIP to question 4 on the next page. 
 
IF you answer:  from ’1’ to ‘10’ on question 3, please ANSWER questions 3a through 3c. 
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4            Study ID: _________ 

Date:  _ _/_ _/_ _ 

© 2010, KL Syrjala, Fred Hutchinson Cancer Research Center, All Rights Reserved 

3a. How much of the time do you have these aches, pains, stiffness or other muscle  
problems in a usual month? (Please select the one that fits best for you.) 

9 All the time 
8 More than twice every day 
7 Once or twice a day 
6 Several times a week but not every day 
5 A few times a month or about once a week 
4 About once a month or less 
3 Only with certain activities or movements such as exercising 
2 Only at certain times of the day such as evening, nights, or mornings 
1 It is completely unpredictable 
0 Never 

 
3b. Please rate how severe your muscle problems are on the 0 to 10 scale below.  

Select the number that best fits how severe your aches, pains, stiffness or other  
muscle problems are usually or most of the time: 

  0 1 2 3 4 5 6 7 8 9 10  
 No muscle pain  Muscle pain or  
 or muscle  muscle problems as  
 problems at all  bad as can possibly be 

 
3c1. Do muscle aches or pains, stiffness or other problems wake you when you are sleeping  

or make it difficult to get to sleep? 
 0 Rarely or not at all 
 1 Less than once a week 
 2 One to 2 times a week 
 3 3 to 5 times a week, or more 
 
3c2. How much do muscle aches or pains, stiffness or other problems impact your  

emotional well-being? 
 0 Not at all 
 1 Mildly 
 2 Moderately 
 3 Extremely 

 

 

How much do muscle aches, pains, stiffness or other problems limit or prevent each of these activities? 
 No, not  

limited  
at all 

Yes,  
limited  
a little 

Yes,  
limited  

a lot 

Yes, muscle problems 
stop me from doing this 

activity 
3c3. Physical activities like sports or exercise 0 1 2 3 
3c4. Sitting or standing 0 1 2 3 
3c5. Social activity 0 1 2 3 

  4. Have you ever had a hip or other joint replacement? 
0 No Î IF NO, please go to question 5 
1 Yes Î IF YES, please answer the next question 
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5            Study ID: _________ 

Date:  _ _/_ _/_ _ 

© 2010, KL Syrjala, Fred Hutchinson Cancer Research Center, All Rights Reserved 

4a. Where have you had joint replacements?  (Select as many as apply to you.) 
 1 Hip(s) 
 1 Knee(s) 
 1 Shoulders 
 1   Other, please describe: ________________________________________________ 

 
 
These next questions ask about Joint or Spine problems such as aching, pain, swelling or stiffness.  
Please do not include loss of bone density (osteoporosis or osteopenia). 

 
  5. Please rate how severe your joint or spine problems are on the 0 to 10 scale below by  

selecting the number that best fits how severe your problems are at their WORST: 

  0 1 2 3 4 5 6 7 8 9 10  
  No joint  Joint problems 
  problems  as bad as can 
  at all  possibly be 
 

IF you answer: ‘0’ on question 5, please SKIP to question 6 on the next page. 
 
IF you answer:  from ’1’ to ‘10’ on question 5, please ANSWER questions 5a through 5d. 

 
5a. Where do you have Joint or Spine problems? (Select as many as apply to you.) 
  1 Hips 
  1 Knees 
  1 Hands or fingers 
  1 Shoulders 
  1 Spine (please do not include problems only in your neck) 
  1 Other places, Please describe: ______________________________________________ 
 
5b. How much of the time do you have Joint or Spine problems in a usual month? 

(Please select the one that fits best for you.) 
  9 All the time 
  8 More than twice every day 
  7 Once or twice a day 
  6 Several times a week but not every day 
  5 A few times a month or about once a week 
  4 About once a month or less 
  3 Only with certain activities or movements such as exercising 
  2 Only at certain times of the day such as evening, nights, or mornings 
  1 It is completely unpredictable 
  0 Never 
 
5c. How much difficulty do you have, or how limited are you, when moving your joints or spine? 
  0 Not at all 
  1 Mildly 
  2 Moderately 
  3 Severely 
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6            Study ID: _________ 

Date:  _ _/_ _/_ _ 

© 2010, KL Syrjala, Fred Hutchinson Cancer Research Center, All Rights Reserved 

5d. Please rate how severe your joint or spine problems are on the 0 to 10 scale below by selecting 
the number that best fits how severe your problems are USUALLY or most of the time: 

  0 1 2 3 4 5 6 7 8 9 10  
 No joint Joint problems 
 problems as bad as can 
 at all possibly be 
 

5e1. Do joint or spine problems wake you when you are sleeping or make it difficult  
to get to sleep? 

  0 Rarely or not at all 
  1 Less than once a week 
  2 One to 2 times a week 
  3 3 to 5 times a week, or more 
 
5e2. How much do joint or spine problems impact your emotional well-being? 
  0 Not at all 
  1 Mildly 
  2 Moderately 

 3 Extremely 

 

How much do joint or spine problems limit or prevent each of these activities? 
 No, not 

limited  
at all 

Yes,  
limited 
a little 

Yes,  
limited 

a lot 

Yes, joint problems 
stop me from 

doing this activity 
5e3. Physical activities like sports or exercise 0 1 2 3 

5e4. Sitting or standing 0 1 2 3 

5e5. Walking 0 1 2 3 

5e6. Social activity 0 1 2 3 

6. Have you had any Bone or Spine Fractures (broken bones) since your treatment? 
0 No  
1 Yes Î Please answer Questions 6a and 6b 

 
IF YES: 
6a. How many fractures have you had since your treatment? 
  0 None 
  1 One 
  2 Two or more – IF MORE THAN 2:  How many since your treatment? ________________ 

 
6b. How did you get the fractures? (Select as many as apply to you.) 
  1 I fell or caused the fracture by my actions 
  1 Someone else ran into me or caused the fracture 
  1 Nothing happened that I can recall, I just found out that I had a broken bone 
  1 Other, Please describe 

 ______________________________________________________________________ 
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APPENDIX H 

 

EXAMPLE EXERCISE PROGRAM AND PARTICIPANT DIARY (INCL. SYMPTOMS OF 

DISTRESS) 
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   YO
U

, EXERCISE &
 YO

U
R D

IA
RY! 

Starting an exercise program
 can be overw

helm
ing, and you no doubt 

have a lot of questions!  The ‘Thriving’ program
 you are about to 

em
bark upon is designed specifically for cancer patients w

ho have 

undergone treatm
ent and w

ill be carried out under the constant 
supervision of an experienced Exercise Physiologist (EP).  Your EP w

ill 

be w
ith you every step of the w

ay to answ
er your questions, guide 

your training, and generally offer any exercise support and guidance 

you need. 

A
s it m

ay have been aw
hile since you w

ere last active it is im
portant to 

start slow
ly.  Your EP w

ill educate you on how
 to judge exercise 

intensity using heart rate (H
R) and ratings of perceived exertion (RPE).  

Find the balance betw
een not w

orking hard enough and w
orking too 

hard, and rem
em

ber that exercise should never be so hard that you 
can’t  still  have a chat! 

You w
ill use this diary to track your progress and it w

ill provide critical 

inform
ation to your EP and researchers regarding your exercise 

program
.  Please take the tim

e once a w
eek to com

plete the additional 

questions as they provide invaluable insight regarding the benefits of 

the program
. 

To each session you
 should bring a tow

el, w
ater bottle, hat (if 

outdoors) and w
ear loose, com

fortable clothes and appropriate shoes 

(i.e. runners or w
alking shoes, not thongs!).   

M
O

ST
 IM

P
O

R
T

A
N

T
LY

 EN
JO

Y
 Y

O
U

R
 EX

ER
C

ISE P
R

O
G

R
A

M
!!! 

If you have any concerns or queries do not hesitate to contact: 

 
 

Bonnie Furzer  

6488 1383 / furzeb01@
student.uw

a.edu.au 

Thriving! 
EXERCISE D

IA
RY

 

     N
A

M
E:_____________________ 

 
CEN

TRE:____________________ 

If found please contact: 

 
_____________________________________ 
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  H
eart Rate (H

R)  
H

R is another m
ethod for assessing the 

intensity of exercise.  Your EP w
ill provide you 

w
ith a H

R m
onitor to w

ear during exercise sessions and 
assist you in establishing your target H

R for each session.   
Rem

em
ber the aim

 is start slow
ly or at a m

oderate – low
 

intensity and gradually progress.  
 For exam

ple, in w
eek 1 exercise at a level resulting in a H

R 
value at ~ 50%

 of H
R

m
ax .  A

s your body adapts to the exercise 
and you im

prove increase your intensity by aim
ing to w

ork 
at ~ 60%

 of H
R

m
ax in the follow

ing w
eeks.  

  The table below
 indicates the goal H

R values for a given 
intensity &

 age. 
 

A
G

E 

 
20 

25 
30 

35 
40 

45 
50 

55 
60 

50%
 

100 
98 

95 
93 

90 
88 

85 
83 

80 

60%
 

120 
117 

114 
111 

108 
105 

102 
99 

96 

70%
 

140 
137 

133 
130 

126 
123 

119 
116 

112 

80%
 

160 
156 

152 
148 

144 
140 

136 
132 

128 

90%
 

180 
176 

171 
167 

162 
158 

153 
149 

144 

100%
 

200 
195 

190 
185 

180 
175 

170 
165 

160 
TARGET  ZONE 

  

EXERCISE IN
TEN

SITY 

RA
TIN

G
S O

F PERCEIV
ED

 EXERTIO
N

 (RPE) 
RPE is often used during exercise to assess the intensity of 
the activity and you w

ould have already used RPE during 
your aerobic fitness assessm

ent.   
 To

  u
se  R

P
E  ask  yo

u
rself  ‘how

 hard am
 I w

orking
?’  &

  in
d
icate  

the num
ber that best describes w

hat you feel. 
                      

6 
N

o exertion at all 
7 

Extrem
ely light 

8 
 

9 
Very light 

10 
 

11 
Light 

12 
 

13 
Som

ew
hat hard 

14 
 

15 
H

ard (heavy) 
16 

 
17 

Very hard 

18 
 

19 
Extrem

ely hard 
20 

M
axim

al exertion 

TA
RG

ET 

 ZO
N

E 
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EXERCISE RECO
RD

 W
EEKS 1-6 

W
elcom

e to the start of your exercise program
, 

com
bining resistance and aerobic training! 

The exercises are designed to progress from
 

com
fortable to higher intensities as you im

prove 
and feel able.   You and your EP w

ill closely m
onitor your program

 to 
m

axim
ise the benefits and elim

inate unw
anted side effects such as 

excessive m
uscle soreness and fatigue. 

The intensity and duration of your aerobic training w
ill be outlined 

throughout your diary each w
eek.  

Below
 is an outline of exercise progression over the first 6 w

eeks of 
your resistance training program

.  This is just a range to w
ork w

ithin 
under the supervision of your EP.  For exam

ple a typical first session 
m

ay consist of 8 exercises, 1 set x 10 reps for each exercise, w
hich is a 

perfect starting point!     

N
o. 

Exercises 
Sets 

Reps 
W

eight* 
%

 1RM
 

Rest 
RPE 

8 
1-2 

10-15 
~50%

 
90 sec 

10-13 
 

N
o. 

Exercises 
Sets 

Reps 
W

eight* 
%

 1RM
 

Rest 
RPE 

8 
1-3 

5-8 
~80%

 
90 sec 

12-16 
* The w

eight (kg) w
ill vary betw

een exercises and individuals, and 
w

ill be set by your EP at the start of each w
eek. 

If for any reason you are unable to participate in 3 training sessions in a 
w

eek please com
plete an absentee sticker, and place over the session you 

m
issed.  Stickers are attached at the back of your diary, or can be obtained 

from
 your EP. 

  

W
EEK 1 

Below
 is a guide to the intensity of aerobic w

ork to aim
 for under the 

supervision of your EP.  

 

Total Tim
e 

(m
ins) 

%
 H

R m
ax* 

RPE 

30 m
ins 

~50%
 

10-13 

 A
erobic Exercise 

 
 

 

 
H

eart Rate 
RPE 

M
odality 

(ie. w
alk, bike, row

er) 
 m

ins 
 

 
 

m
ins 

 
 

 

m
ins 

 
 

 

 *feel free to break up the total aerobic tim
e into sm

aller com
ponents, and 

alternate w
ith resistance training. For exam

ple a 10 bike w
arm

-up, exercises 
1-4, 10 m

in w
alk, exercise 5-8, 10m

in bike. 
 

SESSIO
N

 1: 
___ /___ / ___

 

Resistance Training 
Sets 

Reps 
Kgs 

RPE 
H

R 
1.  Leg Press  

 
 

 
 

 
2.  Leg Curl 

 
 

 
 

 
3.  Chest Press  

 
 

 
 

 
4.  Seated Row

 (M
) 

 
 

 
 

 
5.  Leg Extension 

 
 

 
 

 
6.  Shoulder Press  

 
 

 
 

 
7.  Bicep Curl (D

B) 
 

 
 

 
 

8. Tricep Pushdow
n 
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       *feel free to break up the total aerobic tim
e into sm

aller com
ponents, and 

alternate w
ith resistance training. For exam

ple a 10 bike w
arm

-up, exercises 
1-4, 10 m

in w
alk, exercise 5-8, 10m

in bike. 
 

Total Tim
e 

(m
ins) 

%
 H

R m
ax* 

RPE 

30 m
ins 

~50%
 

10-13 

A
erobic Exercise 

 
 

 

 
H

eart Rate 
RPE 

M
odality 

(ie. w
alk, bike, row

er) 
 m

ins 
 

 
 

m
ins 

 
 

 

m
ins 

 
 

 

SESSIO
N

 2: 
___ /___ / ___

 

Resistance Training 
Sets 

Reps 
Kgs 

RPE 
H

R 
1.  Leg Press  

 
 

 
 

 
2.  Leg Curl 

 
 

 
 

 
3.  Chest Press  

 
 

 
 

 
4.  Seated Row

 (M
) 

 
 

 
 

 
5.  Leg Extension 

 
 

 
 

 
6.  Shoulder Press  

 
 

 
 

 
7.  Bicep Curl (D

B) 
 

 
 

 
 

8. Tricep Pushdow
n 

 
 

 
 

 

       *feel free to break up the total aerobic tim
e into sm

aller com
ponents, and 

alternate w
ith resistance training. For exam

ple a 10 bike w
arm

-up, exercises 
1-4, 10 m

in w
alk, exercise 5-8, 10m

in bike. 
 

SESSIO
N

 3: 
___ /___ / ___

 

Total Tim
e 

(m
ins) 

%
 H

R m
ax* 

RPE 

30 m
ins 

~50%
 

10-13 

A
erobic Exercise 

 
 

 

 
H

eart Rate 
RPE 

M
odality 

(ie. w
alk, bike, row

er) 
 m

ins 
 

 
 

m
ins 

 
 

 

m
ins 

 
 

 

Resistance Training 
Sets 

Reps 
Kgs 

RPE 
H

R 
1.  Leg Press  

 
 

 
 

 
2.  Leg Curl 

 
 

 
 

 
3.  Chest Press  

 
 

 
 

 
4.  Seated Row

 (M
) 

 
 

 
 

 
5.  Leg Extension 

 
 

 
 

 
6.  Shoulder Press  

 
 

 
 

 
7.  Bicep Curl (D

B) 
 

 
 

 
 

8. Tricep Pushdow
n 
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EX
ER

C
ISE R

EC
O

R
D

 W
EEK

S 7
-1

2
 

G
re

at w
o

rk! Y
o

u
 h

ave co
m

p
le

te
d

 th
e

 first 6
 

w
e

e
ks o

f yo
u

r ‘thriving’ e
xe

rcise
 p

ro
gram

 

an
d

 it is tim
e

 to
 ch

an
ge

 th
in

gs u
p

 a little
.  

H
o

p
e

fu
lly, if yo

u
 lo

o
k b

ack o
ve

r yo
u

r e
xe

rcise reco
rd

 yo
u

 can
 se

e
 

w
h

at yo
u

 h
ave ach

ie
ved

 so
 far.  In

 o
rd

e
r to

 se
e fu

rth
er im

p
ro

ve
m

e
n

ts 

fro
m

 p
h

ysical activity it is im
p

o
rtan

t to
 n

o
t o

n
ly in

cre
ase

 yo
u

r 

in
te

n
sity (as yo

u
 h

ave alre
ad

y b
e

e
n

 d
o

in
g) b

u
t also

 ad
d

 variatio
n

 to
 

yo
u

r e
xe

rcise
s.   

Y
o

u
r EP

 w
ill n

o
w

 te
ach

 yo
u

 so
m

e
 variatio

n
s to

 th
e

 e
xe

rcise
s yo

u
 h

ave 

b
e

e
n

 d
o

in
g.  T

h
e

 sam
e

 p
rin

cip
le

s o
f p

ro
gre

ssio
n

 an
d

 in
te

n
sity ap

p
ly

, 

b
u

t yo
u

 sh
o

u
ld

 b
e ab

le
 to

 co
m

m
e

n
ce

 yo
u

r n
e

w
 exe

rcise
s in

 th
e

 

m
id

d
le

 to
 u

p
p

e
r ran

ge
 o

f th
e

 in
te

n
sitie

s o
u

tlin
e

d
 b

e
lo

w
  ie

.  3
 x 1

5
 

@
6

0
-7

0
%

 1
R

M
.   

N
o

. 
Exe

rcise
s 

Sets 
R

e
p

s 
W

e
igh

t* 
%

 1
R

M
 

R
e

st 
R

P
E 

8 
3 

12-15 
~60%

-70%
 

90 sec 
12-17 

 * Th
e

 w
e

igh
t (kg) w

ill vary b
e

tw
e

e
n

 e
xe

rcise
s an

d
 in

d
ivid

u
als an

d
 w

ill b
e

 se
t b

y 

yo
u

r EP
 at th

e
 start o

f e
ach

 w
e

e
k. 

If for any reason you are unable to participate in 3 training sessions in a 
w

eek please com
plete an absentee sticker, and place over the session you 

m
issed.  Stickers are attached at the back of your diary, or can be obtained 

from
 your EP.  

N
o

. 
Exe

rcise
s 

Sets 
R

e
p

s 
W

e
igh

t* 
%

 1
R

M
 

R
e

st 
R

P
E 

8 
1-3 

5-8 
~80%

 
90 sec 

12-17 

  TO
 BE CO

M
PLETED

 A
T YO

U
R FIN

A
L SESSIO

N
 O

F TH
E W

EEK (SESSIO
N

 3): 
1) 

Considering a 7 day period (1 w
eek), how

 m
any tim

es on average do you 
do the follow

ing kinds of exercise for m
ore than 15 m

inutes during your 
free tim

e (w
rite on each line the appropriate num

ber); *outside of 
exercise program

  
a) STREN

U
O

U
S EXER

CISE (heart beats rapidly) 
i.e. running, jogging, football, soccer, squash, basketball, 
vigorous sw

im
m

ing, vigorous long distance cycling 

   

b) M
O

D
ERA

TE EXERCISE (not exhausting) 
i.e. fast w

alking, tennis, easy cycling, volleyball, easy 
sw

im
m

ing, dancing 

 

c) M
ILD

 EXERCISE (m
inim

al effort) 
i.e. yoga, fishing, bow

ling, golf, easy w
alking, gardening 

   

 
2) 

Considering a 7 day period (1 w
eek), during your leisure tim

e, how
 often 

do you engage in any regular activity long enough to w
ork up a sw

eat 
(heart beats rapidly)? Tick one   
O

ften 
 

 
Som

etim
es  

 
 

N
ever/Rarely 

  

3) 
Please circle a num

ber on the scale that best m
atches your sym

ptom
 

experience over the LA
ST 7 D

A
YS: 

 
N

ot at all 
 

 
 

W
orst possible 

Insom
nia 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

A
ppetite 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

N
ausea 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

B
ow

el 
Problem

s 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

B
reathing 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

Fatigue 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Pain 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 
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W
EEK

 7
 

Below
 is a guide to the intensity of aerobic w

ork to aim
 for under the 

supervision of your EP.  

 

To
tal Tim

e 
(m

in
s) 

%
 H

R
 m

ax*
 

R
P

E 

30 m
ins 

~75%
 

11-14 

 A
erobic Exercise 

 
 

 

 
H

eart R
ate

 
R

P
E 

M
o

d
ality 

(ie
. w

alk, b
ike

, ro
w

e
r) 

 m
ins 

 
 

 

m
ins 

 
 

 

m
ins 

 
 

 

 *feel free to break up the total aerobic tim
e into sm

aller com
ponents, and 

then alternate w
ith resistance training. For exam

ple a 10 bike w
arm

-up, 
exercises 1-4, 10 m

in w
alk, exercise 5-8, 10m

in bike. 
 

SESSIO
N

 1
: 

___ /__
_ / __

_
 

Resistance Training 
Se

ts 
R

e
p

s 
K

gs 
R

P
E 

H
R

 

1
.  Le

g Exte
n

sio
n

 
 

 
 

 
 

2
.  Le

g C
u

rl 
 

 
 

 
 

3
.  Lat P

u
lld

o
w

n
 (R

G
)  

 
 

 
 

 
4

.  P
e

c D
e

c (Fly) 
 

 
 

 
 

5
.  Le

g P
re

ss 
 

 
 

 
 

6
.  Sh

o
u

ld
e

r P
re

ss  
 

 
 

 
 

7
.  H

am
m

e
r C

u
rl (D

B
) 

 
 

 
 

 
8

. Trice
p

 Exten
sio

n
 

 
 

 
 

 

       *feel free to break up the total aerobic tim
e into sm

aller com
ponents, and 

alternate w
ith resistance training. For exam

ple a 10 bike w
arm

-up, exercises 
1-4, 10 m

in w
alk, exercise 5-8, 10m

in bike. 
 

Total Tim
e 

(m
ins) 

%
 H

R m
ax* 

RPE 

30 m
ins 

~75%
 

11-14 

A
erobic Exercise 

 
 

 

 
H

eart Rate 
RPE 

M
odality 

(ie. w
alk, bike, row

er) 
 m

ins 
 

 
 

m
ins 

 
 

 

m
ins 

 
 

 

SESSIO
N

 2: 
___ /___ / ___

 

Resistance Training 
Sets 

Reps 
Kgs 

RPE 
H

R 
1.  Leg Extension 

 
 

 
 

 
2.  Leg Curl 

 
 

 
 

 
3.  Lat Pulldow

n (RG
)  

 
 

 
 

 
4.  Pec D

ec (Fly) 
 

 
 

 
 

5.  Leg Press 
 

 
 

 
 

6.  Shoulder Press  
 

 
 

 
 

7.  H
am

m
er Curl (D

B) 
 

 
 

 
 

8. Tricep Extension 
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        *feel free to break up the total aerobic tim

e into sm
aller com

ponents, and then 
alternate w

ith resistance training. For exam
ple a 10 bike w

arm
-up, exercises 1-4, 10 

m
in w

alk, exercise 5-8, 10m
in bike.

SESSIO
N

 3: 
___ /___ / ___

 

Total Tim
e 

(m
ins) 

%
 H

R m
ax* 

RPE 

30 m
ins 

~75%
 

11-14 

A
erobic Exercise 

 
 

 

 
H

eart Rate 
RPE 

M
odality 

(ie. w
alk, bike, row

er) 
 m

ins 
 

 
 

m
ins 

 
 

 

m
ins 

 
 

 

Resistance Training 
Sets 

Reps 
Kgs 

RPE 
H

R 
1.  Leg Extension 

 
 

 
 

 
2.  Leg Curl 

 
 

 
 

 
3.  Lat Pulldow

n (RG
)  

 
 

 
 

 
4.  Pec D

ec (Fly) 
 

 
 

 
 

5.  Leg Press 
 

 
 

 
 

6.  Shoulder Press  
 

 
 

 
 

7.  H
am

m
er Curl (D

B) 
 

 
 

 
 

8. Tricep Extension 
 

 
 

 
 

  TO
 BE CO

M
PLETED

 A
T YO

U
R FIN

A
L SESSIO

N
 O

F TH
E W

EEK (SESSIO
N

 3): 
1) 

Considering a 7 day period (1 w
eek), how

 m
any tim

es on average do you 
do the follow

ing kinds of exercise for m
ore than 15 m

inutes during your 
free tim

e (w
rite on each line the appropriate num

ber); *outside of 
exercise program

  
a) STREN

U
O

U
S EXER

CISE (heart beats rapidly) 
i.e. running, jogging, football, soccer, squash, basketball, 
vigorous sw

im
m

ing, vigorous long distance cycling 

   

b) M
O

D
ERA

TE EXERCISE (not exhausting) 
i.e. fast w

alking, tennis, easy cycling, volleyball, easy 
sw

im
m

ing, dancing 

 

c) M
ILD

 EXERCISE (m
inim

al effort) 
i.e. yoga, fishing, bow

ling, golf, easy w
alking, gardening 

   

 
2) 

Considering a 7 day period (1 w
eek), during your leisure tim

e, how
 often 

do you engage in any regular activity long enough to w
ork up a sw

eat 
(heart beats rapidly)? Tick one   
O

ften 
 

 
Som

etim
es  

 
 

N
ever/Rarely 

  

3) 
Please circle a num

ber on the scale that best m
atches your sym

ptom
 

experience over the LA
ST 7 D

A
YS: 

 
N

ot at all 
 

 
 

W
orst possible 

Insom
nia 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

A
ppetite 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

N
ausea 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

B
ow

el 
Problem

s 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

B
reathing 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

Fatigue 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Pain 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 
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EXERCISE RECO
M

M
EN

D
A

TIO
N

S 

Through the efforts you have put in so far you 
should be feeling fitter and stronger.   Continue 
your efforts and you w

ill continue to reap the 
rew

ards of your hard w
ork! 

If you w
ish to continue resistance training 

below
 is your current program

 and intensity: 
1.   Leg Extension 
2.   Leg Curl 
3.   Lat Pulldow

n (RG
) 

4.   Pec D
ec 

5.   Leg Press 
6.   Shoulder Press (M

) 
7.   H

am
m

er Curls (D
B) 

8.   Tricep Extension 
  

*The w
eight (kg) w

ill vary betw
een exercises and individuals 

and w
ill be set by your EP at the start of each w

eek. 

A
lternatively, here is som

e space to w
rite the recom

m
endations of 

your EP/researchers: 

        
If at any stage you require further advice or m

otivation do not 
hesitate to contact Bonnie (08 6488 1383)!

N
o. 

Exercises 
Sets 

Reps 
W

eight* 
%

 1RM
 

Rest 
RPE 

8 
1-3 

5-8 
~80%

 
90 sec 

12-17 

      

A
CTIV

ITY &
 SYM

PTO
M

 LO
G

 W
EEKS 13-24 

O
ver the follow

ing 12 w
eeks please com

plete the questions 
regarding exercise participation and sym

ptom
 distress on a 

w
eekly basis.  They are the sam

e questions you have been 
com

pleting over the previous w
eeks. 

If you are unable to exercise or forget to com
plete the diary 

one w
eek, do not w

orry, fill  o
u
t  an

  ‘ab
sen

tee  sticker’  (see 
below

) and m
ake sure you answ

er the questions the next 
w

eek. 

 If for any reason you are unable to participate in any exercise in a 
w

eek please com
plete an absentee sticker, and place over the session 

you m
issed.  Stickers are attached at the back of your diary, or 

contact Bonnie (08 6488 1383).  
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 TO

 BE CO
M

PLETED
 W

EEKLY: 
1) 

Considering a 7 day period (1 w
eek), how

 m
any tim

es on average do 
you do the follow

ing kinds of exercise for m
ore than 15 m

inutes 
during your free tim

e (w
rite on each line the appropriate num

ber);  
 a) STREN

U
O

U
S EXERCISE (heart beats rapidly) 

i.e. running, jogging, football, soccer, squash, 
basketball, vigorous sw

im
m

ing, vigorous long 
distance cycling 

   

b) M
O

D
ERA

TE EXERCISE (not exhausting) 
i.e. fast w

alking, tennis, easy cycling, volleyball, 
easy sw

im
m

ing, dancing 

 

c) M
ILD

 EXERCISE (m
inim

al effort) 
i.e. yoga, fishing, bow

ling, golf, easy w
alking, 

gardening 

   

 
2) 

Considering a 7 day period (1 w
eek), during your leisure tim

e, how
 

often do you engage in any regular activity long enough to w
ork up a 

sw
eat (heart beats rapidly)? Tick one 

 
O

ften 
 

 
Som

etim
es  

 
 

N
ever/Rarely 

 
 

3) 
If you have participated in exercise in the last 7 days (1 w

eek) w
hat 

type of activity/s did you do? (ie. resistance training, w
alking, 

sw
im

m
ing, aerobics class etc.) 

     

  

W
EEK 13 

  4) 
Please circle a num

ber on the scale that best m
atches your sym

ptom
 

experience over the LA
ST 7 D

A
YS: 

  
N

ot at all 
 

 
 

W
orst possible 

Insom
nia 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

A
ppetite 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

N
ausea 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

Bow
el 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

Breathing 
Problem

s 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Fatigue 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Pain 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

 5) 
H

ave you participated in any other activities aim
ed at im

proving your 
sym

ptom
s or quality of life in the last 7 days? (please circle one 

response) 
YES (see Q

.6) 
 

N
O

 

6) 
W

hat type of activity/s did you do? (ie. m
assage, Bow

en therapy, 
Yoga, m

editation, counselling etc.) 
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W
ell Done! 

You have successfully com
pleted your 12 

w
eek supervised training program

! 
H

opefully you have learnt about and 
experienced som

e of the benefits of exercise.  Exercise is one of the 
im

portant com
ponents of a healthy lifestyle and can continue to help 

you thrive throughout your recovery process. 

It is im
portant now

 to exam
ine your progress and com

plete the sam
e 

fitness tests you participated in 12 w
eeks ago.  By now

 you should 
have been contacted by researchers and booked in for a re-assessm

ent 
at U

W
A

. If  yo
u
  h
a
ven

’t, please inform
 your EP! 

The other im
portant role of your re-assessm

ent is to discuss how
 best 

to continue exercising in your everyday life. Your EP and researchers 
w

ill be able to discuss w
ith you the options available and help you to 

find som
ething that is suitable and enjoyable!  

Your diary continues for the next 12 w
eeks and it is im

portant you 
continue to track your progress outside of your supervised program

. It 
allow

s you to note w
hat activity you participate in and how

 you are 
feeling w

eek-to-w
eek.  This is im

portant inform
ation for you and 

details all the exercise and sym
ptom

 experiences you have had so-far. 

If at any stage you have any questions regarding your continuing 
exercise D

O
 N

O
T H

ESITA
TE to contact us!  

Bonnie Furzer – U
W

A
 – 08 6488 1383 

Great W
ork!  The Research Team

 
  

  

 

You have com
e to the 

end of your 24 w
eek 

‘Thriving’ program
! 

W
e hope you have 

found it inform
ative, 

enjoyable and beneficial. A
ny com

m
ents, 

experiences or opinions you w
ould like to 

share w
ith us w

ould be greatly valued. 

W
e look forw

ard to catching up again in a few
 

m
onths to share w

ith you our findings and 
your experiences! 

W
arm

est regards, 

The Research Team
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APPENDIX I 

 

EXAMPLE PATIENT EXPERIENCES DIARY (INCL. SYMPTOMS OF DISTRESS & 

GODIN LEISURE INDEX) 

  

 

Thriving! 
PA

TIEN
T EXPERIEN

CES D
IA

RY
 

 N
A

M
E:_____________________ 

 
If found please contact: 

 
_____________________________________ 
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  YO
U

 &
 YO

U
R D

IA
RY! 

C
o

m
p

letin
g tre

atm
en

t an
d

 retu
rn

in
g to

 activities o
f d

aily livin
g can

 b
e 

o
verw

h
elm

in
g, an

d
 yo

u
 n

o
 d

o
u

b
t h

ave a lo
t o

f q
u

estio
n

s!  Th
e 

‘Thriving’ p
ro

gram
 yo

u
 are ab

o
u

t to
 em

b
ark u

p
o

n
 is d

esign
ed

 

sp
ecifically fo

r can
cer p

atien
ts w

h
o

 h
ave u

n
d

ergo
n

e ch
em

o
th

erap
y 

an
d

 w
ill b

e carrie
d

 o
u

t u
n

d
er th

e constant supervision of researchers 
at the U

niversity of W
estern A

ustralia, and the SolarisCare 
Foundation.  R

esearch
ers w

ill b
e th

ere
 to

 an
sw

er yo
u

r q
u

estio
n

s, 

p
ro

vid
e yo

u
 w

ith
 in

fo
rm

atio
n

, an
d

 gen
erally o

ffer an
y su

p
p

o
rt an

d
 

gu
id

an
ce yo

u
 n

eed
. 

You w
ill use this diary to track your sym

ptom
s and progress 

throughout the recovery process an
d

 it w
ill p

ro
vid

e critical 

in
fo

rm
atio

n
 to

 re
search

ers. P
le

ase take th
e tim

e o
n

ce a w
ee

k to
 

co
m

p
lete th

e q
u

estio
n

s as th
ey p

ro
vid

e in
valu

ab
le in

sigh
t regard

in
g 

th
e b

en
efits o

f th
e p

ro
gram

. 

M
O

ST
 IM

P
O

R
T

A
N

T
LY

 TH
R

IV
E !!! 

If you have any concerns or queries do not hesitate to contact: 

 

 
 Bonnie Furzer  

6
4

8
8

 1
3

8
3

 / fu
rzeb

0
1

@
stu

d
en

t.u
w

a.ed
u

.au
 

  

      

 

A
CTIV

ITY &
 SYM

PTO
M

 LO
G

 W
EEKS 13-24 

O
ver the follow

ing 12 w
eeks please com

plete the questions 

regarding daily activities and sym
ptom

 distress on a w
eekly 

basis.  They are the sam
e questions you have been 

com
pleting over the previous w

eeks. 

If you are forget to com
plete the diary one w

eek, do not 

w
o
rry,  fill  o

u
t  an

  ‘ab
sen

tee  sticker’  (see below
) and m

ake 

sure you answ
er the questions the follow

ing w
eek. 

If for any reason you are unable to participate in any exercise in a 
w

eek please com
plete an absentee sticker, and place over the session 

you m
issed.  Stickers are attached at the back of your diary, or 

contact Bonnie (08 6488 1383).  
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  TO
 BE CO

M
PLETED

 W
EEKLY: 

1) Considering a 7 day period (1 w
eek), how

 m
any tim

es on average do 
you do the follow

ing kinds of exercise for m
ore than 15 m

inutes during 
your free tim

e (w
rite on each line the appropriate num

ber);  
 a) STREN

U
O

U
S EXERCISE (heart beats rapidly) 

i.e. running, jogging, football, soccer, squash, 
basketball, vigorous sw

im
m

ing, vigorous long 
distance cycling 

   

b) M
O

D
ERA

TE EXERCISE (not exhausting) 
i.e. fast w

alking, tennis, easy cycling, volleyball, 
easy sw

im
m

ing, dancing 

 

c) M
ILD

 EXERCISE (m
inim

al effort) 
i.e. yoga, fishing, bow

ling, golf, easy w
alking, 

gardening 

   

 
2) 

Considering a 7 day period (1 w
eek), during your leisure tim

e, how
 

often do you engage in any regular activity long enough to w
ork up a 

sw
eat (heart beats rapidly)? Tick one 

 
O

ften 
 

 
Som

etim
es  

 
 

N
ever/Rarely 

 
 

3) 
If you have participated in exercise in the last 7 days (1 w

eek) w
hat 

type of activity/s did you do? (ie. resistance training, w
alking, 

sw
im

m
ing, aerobics class etc.) 

      

W
EEK 1 

  4) 
Please circle a num

ber on the scale that best m
atches your sym

ptom
 

experience over the LA
ST 7 D

A
YS: 

 
N

ot at all 
 

 
 

W
orst possible 

Insom
nia 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

A
ppetite 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

N
ausea 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

Bow
el 

Problem
s 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 

Breathing 
Problem

s 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Fatigue 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Pain 
0 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

 
5) 

H
ave you participated in any other activities aim

ed at im
proving your 

sym
ptom

s or quality of life in the last 7 days? ( please circle one 
response) 

YES (see Q
.6) 

 
N

O
 

6) 
W

hat type of activity/s did you do? (ie. m
assage, Bow

en therapy, 
Yoga, m

editation, counselling etc.) 
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W
ell Done! 

You are now
 12 w

eeks post 
treatm

ent! H
opefully you are 

thriving as you return to a 
post treatm

ent lifestyle. 
 It is im

portant now
 to exam

ine your progress and com
plete the sam

e 
health and fitness tests you participated in 12 w

eeks ago.  By now
 you 

should have been contacted by researchers and booked in for a re-
assessm

ent at U
W

A
. If  yo

u
  h
a
ven

’t, please let us know
! 

The other im
portant role of your re-assessm

ent is to discuss how
 best 

to continue ‘thriving
’  th

ro
u
gh

o
u
t  yo

u
r  reco

very.    V
o
lu
n
teers  at 

SolarisCare and researchers w
ill be able to discuss w

ith you the options 
available and help you to find som

ething that is suitable and 
enjoyable!  

Your diary continues for the next 12 w
eeks and it is im

portant you 
continue to track your progress. It allow

s you to note w
hat activities 

you participate in and how
 you are feeling w

eek by w
eek. 

If at any stage you have any questions D
O

 N
O

T H
ESITA

TE to contact 
us!  

Bonnie Furzer – U
W

A
 – 08 6488 1383 

Great W
ork!  The Research Team
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