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Abstract 

Cancer-related fatigue is the most common, distressing complaint reported by cancer patients 

and the most frequently reported long-term side effect of treatment for prostate cancer. Despite 

this, cancer-related fatigue has not received serious attention from health professionals or 

researchers, particularly in relation to men with prostate cancer. It is important for healthcare 

professionals to understand effective non-pharmacological interventions for treating cancer-

related fatigue. 

 

The aim of the research presented in this thesis was to determine effective non-pharmacological 

interventions for managing cancer-related fatigue in men treated for prostate cancer. Following 

on from this, this research aimed to advance the existing body of knowledge regarding effective 

non-pharmacological treatment of fatigue in men with prostate cancer by testing an intervention 

that has not been previously studied in this cohort. 

 

To determine effective non-pharmacological interventions, a systematic review was conducted 

that found eight studies involving men treated for prostate cancer. The results of the review 

revealed one intervention, physical activity, which was effective in reducing cancer-related 

fatigue in the cohort of interest. Two psycho-educational interventions, cognitive behavioural 

therapy and intensive education, demonstrated some benefit in reducing cancer-related fatigue. 

The findings of the systematic review highlighted the need for further research into 

interventions not based on physical activity, so that a greater range of management options are 

available to men treated for prostate cancer who may be experiencing cancer-related fatigue. 

 

In an effort to achieve high quality research, a conceptual framework was developed, which 

incorporated two existing conceptual models. Each of the two models had inherent limitations 

for the intended interventional studies, however combined into an overarching conceptual 

framework, the subsequent research builds upon work previously undertaken and adds to the 

body of knowledge in this field. The conceptual framework was used to develop and guide two 

pilot randomised controlled trials of an energy conservation and management intervention for 

men treated for prostate cancer. The two studies were designed to examine the effectiveness of 

this intervention for reducing cancer-related fatigue in two subgroups of the cohort of interest: 

men commencing prostate cancer treatment and men who have completed treatment within the 

previous twelve months. 

 

The results of both pilot studies were encouraging and demonstrated that an energy conservation 

and management intervention was effective in reducing cancer-related fatigue and increasing 



 

 xii 

vigour and functional performance in the population studied. A further finding was that the 

intervention appeared to have had a greater benefit if delivered early in the patient’s treatment 

journey compared to providing the intervention after treatment for prostate cancer was 

complete. 

 

The findings presented in this thesis can be used by healthcare professionals to inform the 

decisions they make in their clinical practice for men treated for prostate cancer who may be 

experiencing cancer-related fatigue. In order to provide patient-centred care, healthcare 

professionals need to be aware of a range of interventions that can be used to effectively 

manage the problem of cancer-related fatigue. Further research is required to corroborate the 

findings of the pilot studies and further develop the body of knowledge in this field. 
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Chapter 1 – Introduction 

 

This thesis examines the problem of cancer-related fatigue (CRF) in men treated for 

prostate cancer. Four core topics presented in Chapter 1 provide an introduction to the 

thesis. First, prostate cancer, its aetiology, diagnosis, and treatments are examined as 

well as the incidence of prostate cancer worldwide and in Australia. Second, the concept 

of CRF is discussed, including commonly accepted definitions. Third, the 

multidimensional nature of CRF is examined, including its characteristics and aetiology. 

Finally, the assessment and management of CRF is described, including an historical 

perspective of evidence-based healthcare for CRF. The chapter concludes with a 

discussion of the rationale and justification for research into managing CRF in men 

treated for prostate cancer and the composition of the research component of this thesis 

is presented. 
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1.1. Introduction to prostate cancer 

1.1.1 What is prostate cancer? 

The prostate is a gland in the male reproductive system that secretes the fluid that 

constitutes the majority of the seminal fluid during ejaculation. Anatomically, the 

prostate gland is situated deep in the pelvis, below the bladder and in front of the 

rectum. The urethra passes through the prostate, and adjacent structures include the 

seminal vesicles, bladder neck, nerves and bowel (Figure 1-1).
1
 The prostate gland 

consists of four distinct zones: peripheral, central, transition and anterior fibromuscular 

stroma, illustrated in Figure 1-2 (anterior fibromuscular stroma not shown). The 

peripheral zone makes up the majority of the prostate gland and it is in this zone that the 

majority of prostate cancers arise.
1, 2

 

 

Figure 1-1 Male pelvic anatomy depicting the prostate gland 

and surrounding structures 

 

Source: Prostate Cancer Foundation of Australia. Used with permission 
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Figure 1-2 Zones of the prostate gland 

 

Source: Prostate Cancer Research Institute. Used with permission 

 

The different cells that make up the body grow and divide in a controlled manner to 

sustain life and keep the body healthy. This normal process can be disrupted, which can 

result in mutations that affect normal cell growth and division. Uncontrolled and 

disorganised growth of abnormal cells results in tumours, which may be either benign 

or malignant. Only malignant tumours are cancerous and these malignancies will 

eventually invade nearby tissues and structures, or can spread to other parts of the body, 

a process known as metastasis.
3
  

 

Prostate cancer is generally, but not always, a slow-growing malignancy.
4
 The clinical 

behaviour of prostate cancer ranges from a tumour of little clinical importance to an 

aggressive disease with considerable invasive and metastatic potential.
5
 Early prostate 

cancer is classified as ‘localised diseased’; it is contained entirely within the prostate 

gland.
6
 It may lay dormant for many years before beginning to grow or spread.

7
 As the 

cancer progresses, extracapsular extension occurs as it invades the nearby seminal 

vesicles, rectum, bladder neck or the levator muscles that support the prostate and is 

commonly referred to as ‘locally advanced disease’.
1
 In later stages it may metastasise 

to the lymph nodes and to bone (particularly the pelvis and spine), lung or liver.
1, 4

 At 

this point the cancer becomes known as ‘metastatic’ or ‘advanced disease’. The primary 
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tumour does not have to grow very large before it begins metastasising, and may do so 

without any obvious signs or symptoms of cancer. Whilst most prostatic tumours are 

slow growing, some can grow and spread rapidly, be resistant to treatment, and return 

quickly.
7
 

 

1.1.2 Risk factors for prostate cancer 

There is currently no empirical evidence to pinpoint the exact causes of prostate cancer. 

The processes by which prostate cancer develops, similar to most cancers, are complex 

and the subject of ongoing research. What is known is that there are risk factors 

associated with the development of prostate cancer that have a strong association with 

that development, and other factors that may be involved.
4, 7, 8

 Apart from being male; 

age, genetics and ethnicity are also known, non-modifiable risk factors for prostate 

cancer. Diet, testosterone and environmental factors may also be involved, but as yet the 

evidence is inconclusive.
4, 6-9

 

 

1.1.2.1 Age 

Age is the most significant risk factor for the development of prostate cancer, and the 

risk increases with age, particularly over 55 years.
4, 7, 8

 Younger men have a relatively 

low risk of prostate cancer, less than 1 in 1000, but those men diagnosed with prostate 

cancer at a younger age are more likely to have aggressive disease and are more likely 

to die from it than men who develop the disease later in life.
7
 The chance of developing 

prostate cancer increases significantly in the 50’s and continues to increase with age.
7, 8, 

10
 The exponential increase with age is higher than any other malignancy.

10
 To illustrate 

the association of age with prostate cancer, Table 1-1 shows the estimated global 

incidence of prostate cancer in 2012, based on data from the Globocan2012 project.
11

 

The GLOBOCAN project is an endeavour of the International Agency for Research on 

Cancer and aims to provide contemporary estimates of cancer incidence and mortality.
11  
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Table 1-1. Estimated global incidence of prostate cancer in 2012
11

 

Age Rate
a 

Number 

0-14 <0.1 41 

15-39 0.1 1073 

40-44 1.3 3022 

45-49 6.6 13 914 

50-54 27.6 50 350 

55-59 67.7 108 110 

60-64 138.3 173 597 

65-69 232.9 206 225 

70-74 308.5 203 617 

75+ 392.6 351 740 

a 
Incidence rates have been applied to the 2012 population 

 

1.1.2.2 Genetics 

Overall, about 15% of men diagnosed with prostate cancer have an apparent familial 

tendency for the disease. Many diseases, including cancer, can be linked to an inherited 

genetic mutation or variation. Studies in twins have revealed there is a stronger genetic 

component in the development of prostate cancer than in any other type of cancer.
9
 To 

date, eight genes have been linked to prostate cancer, although the inter-relationship of 

these genes and the link to prostate cancer is unclear.
4
  

 

Studies have shown a link between an increased risk of prostate cancer and 

corresponding diagnosis in a first-degree relative (i.e., father, brother). There is a two-

fold increase in the risk when one first-degree relative has been diagnosed, and the risk 

increases further with the number of first-degree relatives diagnosed with prostate 

cancer, or if second-degree relatives (i.e., grandfather, uncle, cousin) from either the 

male or female genetic line are also diagnosed with prostate cancer. Additionally, the 

risk is even greater in cases where the first-degree relative is diagnosed with prostate 

cancer before age 60.
4, 7-9

 Further, it has been suggested that men with a family history 

of breast cancer, specifically mutations of the BRCA1 and BRCA2 genes, are at an 

increased risk of developing prostate cancer.
8
 The risk also appears to be compounded 

further if in addition to a history of breast cancer, there is a history of ovarian cancer in 

the family.
7, 8

 

 

  



Introduction 

 6 

1.1.2.3 Ethnicity 

It is known that men from different ethnic backgrounds have different risk levels for 

prostate cancer. African-American and African-Caribbean men have a higher risk than 

Caucasian men. Conversely, Chinese, Korean, Vietnamese and Japanese men have a 

lower risk for developing prostate cancer.
4, 7, 9, 10

 The risk of developing prostate cancer 

attributable to ethnicity, however, is not fully appreciated due to possible under-

reporting in developing countries. There is less frequent use of prostate-specific antigen 

(PSA) testing (refer to Section 1.2.1) in developing countries. Also, prostate cancer is 

more common as men age and it is known that life expectancy is lower in developing 

countries.
4, 10

 It is therefore possible that there are as yet unknown risk factors for 

prostate cancer aligned with ethnicity. 

 

It is worthwhile noting that the risk of Asian men developing prostate cancer increases 

among those Asians that migrate to Western countries and who have adopted a “western 

lifestyle” and a diet comparatively high in red meat and saturated fats. The risk also 

increases progressively in a second or third generation living in a developed Western 

society.
7
 These factors suggest that ethnic differences are not entirely genetic but also 

attributable to diet and lifestyle, which in turn suggests that diet and lifestyle can 

influence the development of prostate cancer.
2, 4, 7, 9

 

 

1.1.2.4 Diet 

A diet consisting of a high intake of red meats and total fat (including dairy products 

and high animal fat) is associated with an increased risk for prostate cancer. These 

dietary factors have also been correlated with an increased risk for aggressive prostate 

cancer.
4, 7, 9, 10

 Vegetarians are amongst those with the lowest incidence, possibly owing 

to the high concentrations of phyto-oestrogens and antioxidants that have been shown to 

have protective benefits against cancer. Green tea and soy products have also been 

shown to inhibit proliferation of prostate cancer cells.
4, 7

 The growing evidence 

surrounding the benefits of  diets consisting of a high intake of vegetables, soy products 

and green tea may help explain why Asian men have amongst the lowest incidences of 

prostate cancer (see Section 1.1.2.3).
4
 

 

1.1.2.5 Testosterone 

The role of testosterone in the development of prostate cancer is not clear. Testosterone 

has a demonstrable link with the development and progression of prostate cancer as the 
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disease is rarely found in castrated men
4, 7

 and is alleviated by hormone therapy 

(discussed in Section 1.4.4). Low levels of testosterone have been shown to protect 

against prostate cancer, although high levels do not necessarily lead to the development 

of the disease. High levels of testosterone, however, are found in African-American 

men, which may explain the higher incidence in this ethnic group (see Section 1.1.2.3). 

The use of testosterone supplements or anabolic steroids is of concern for the potential 

increased risk of prostate cancer.
4, 8-10

 

 

1.1.2.6 Environmental factors 

Farmers and rubber or tyre factory workers have a higher incidence of prostate cancer. 

In addition, there is a weak link between cadmium exposure in mining and printing 

industries and prostate cancer.
4
 This gives rise to the possibility that occupational and 

environmental factors, such as chemical exposure, may play a role in the development 

of prostate cancer.
4, 8, 10

 In recent years, exposure to Agent Orange, a defoliant used by 

the U.S. Army between 1965 and 1972 during the Vietnam War, has emerged as a 

likely risk factor for aggressive prostate cancer at an early age. Recent studies appear to 

show an increased incidence in Vietnam War veterans who were exposed to the 

chemical as compared to those who were not.
12, 13

 

 

1.1.3 Symptoms of prostate cancer 

Symptoms of prostate cancer are rarely present in the early stages of disease.
1, 2, 4, 7

 The 

majority of prostate cancers are indolent, that is they can be present for many years 

without progressing rapidly or causing any symptoms.
7, 14

  It is usually not until the 

cancer extends into the tissues surrounding the prostate that local symptoms are 

experienced. If these symptoms are ignored or not investigated fully, the symptoms of 

metastatic disease may manifest.
1
 The symptoms that can be present with localised or 

locally advanced disease do not necessarily indicate prostate cancer, rather they may be 

signs of a number of other, benign prostatic diseases or urinary dysfunctions that can 

occur with ageing. Similarly, the symptoms that can present with advanced disease may 

be attributable to other disease processes.
1, 4, 7

 To further confound the issue, 

symptomatic prostate cancer can co-exist with symptomatic non-cancerous benign 

prostate enlargement.
4
 These issues make it important for a thorough medical 

investigation of any symptoms. Table 1-2 lists many of the commonly experienced 

symptoms by men with prostate cancer. 
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Table 1-2 Potential symptoms of prostate cancer
1, 4, 7

 

Localised or locally advanced disease 

Difficulty starting or maintaining urine stream 

Frequent need to urinate, particularly at night 

Incomplete bladder emptying 

Diminished urine stream 

Sense of urgency in needing to urinate 

Inability to pass urine 

Blood in the urine or semen 

Urinary tract infections 

Incontinence 

Impotence or erectile dysfunction 

Pain or burning when urinating or ejaculating 

Advanced disease 

Persistent pain in the lower back, pelvis or upper thighs 

Anaemia 

Pancytopoenia (abnormally low levels of all blood cells) 

 

1.1.4 Incidence and mortality 

Worldwide, prostate cancer is the second most frequently diagnosed cancer and sixth 

leading cause of cancer death in men. The incidence of prostate cancer varies 

considerably across the world, with Australia and New Zealand recording the highest 

rates (104.2 cases per 100 000 in 2008; Figure 1-3). The lowest rates were recorded in 

Western Asia (13.8 cases per 100 000 in 2008; Figure 1-3).
8, 15

  

 

Mortality from prostate cancer is generally considerably lower than incidence of the 

disease. As for incidence, the pattern of mortality varies across the world, although with 

less variability between countries. Geographically, mortality rates are higher in Western 

countries than in the lower risk Asian countries. The highest mortality rates are seen in 

the Caribbean and African regions, which further indicates the strong association 

between risk and African ethnicity (see Section 1.1.2.3).
10

  

 

Figure 1-3 shows the global incidence and mortality in 2008 for world areas as 

classified by the United Nations.
11

 Both incidence and mortality are expressed as an age 

standardised rate per 100 000 men. This rate is a summary measure of the rate that a 

population would have if it had a standard age structure. Standardisation is necessary 

due to the powerful influence of age on the risk of cancer, and in order to adequately 
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compare populations that differ with respect to age, standardisation is necessary. The 

age standardised ratio is a weighted mean of the age-specific rates; the weights are 

taken from the population distribution of the standard population. The most frequently 

used standard population is the World Standard Population. The calculated incidence or 

mortality rate is then called age-standardised incidence or mortality rate (world) (ASR 

(W)).
16

 

 

Figure 1-3 Prostate cancer incidence and mortality
a
 for 

United Nations world areas 2012 
11

 

 
a
The age standardised ratio is a weighted mean of the age-specific rates; the weights are taken from the 

population distribution of the standard population. The calculated incidence or mortality rate is then 

called age-standardised incidence or mortality rate (world) (ASR (W)). 
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1.2 Diagnosing prostate cancer 

The detection and diagnosing of prostate cancer can be a difficult process. Diagnosing 

prostate cancer requires a blood test for PSA and a digital rectal examination (DRE). 

The results of the PSA test and DRE are not necessarily sufficient for a diagnosis of 

prostate cancer and a biopsy is required to ultimately confirm the presence of cancer. 

Staging of prostate cancer and treatment decisions are guided by consideration of the 

biopsy results, PSA and DRE together. 

 

1.2.1 Prostate specific antigen 

The prostate gland produces PSA, a protein that is mostly confined to the prostate, 

however, small amounts do leak into the bloodstream. Men with prostate cancer can 

have high serum PSA levels (generally >4ng/ml in men over 65 years, >2.5ng/ml in 

men under 65 years
4, 7

) due to enhanced production of PSA or from defects in the 

prostate gland that can allow greater amounts of PSA into the blood stream.
4, 7, 14, 17

 

Some activities can disturb the prostate gland and cause a temporary elevation in serum 

PSA levels.
4, 7

 Such activities include intercourse, ejaculation, vigorous prostate 

massage and riding a bicycle or motorbike. A rise in PSA levels may be indicative of 

the presence of prostate cancer and further medical assessment is necessary to confirm 

whether the raised PSA is due to prostate cancer or another cause, such as urinary tract 

infection, passage of kidney stones or benign prostatic conditions. If prostate cancer is 

confirmed, a higher PSA result indicates a greater likelihood of extracapsular extension 

(see Section 1.1.1) and spread to lymph nodes.
4, 7, 14, 17

 

 

1.2.2 Digital rectal examination 

Due to its anatomical location, the prostate gland can be readily palpated through the 

rectal wall.  Cancers feel harder than normal tissue to touch. Only the posterior aspect of 

the prostate can be palpated, which is where most prostate cancers tend to arise (refer to 

Figure 1-1). The DRE can be used to detect changes in the size and consistency of the 

prostate gland, which in conjunction with PSA levels can indicate the need for further 

diagnostic tests including biopsy.
4, 7

 Palpable abnormalities in the prostate do not 

necessarily reflect a diagnosis of prostate cancer however, as only 25 to 50% of men 

with abnormal findings on a DRE prove to have prostate cancer.
1
 Conversely, a normal 

DRE does not preclude a diagnosis of cancer. The DRE is critical, however, for 

determining the clinical stage of the disease in biopsy-proven prostate cancer.
1
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1.2.3 Transrectal ultrasound guided biopsy 

Biopsies are generally obtained using a transrectal ultrasound (TRUS), which involves 

inserting an ultrasound probe into the rectum to guide a needle that obtains small biopsy 

specimens of the prostate. Usually, between 10 and 24 samples are taken to ensure 

adequate sampling of the prostate. Despite the number of samples collected it is still 

possible to miss the tumour, especially if it is located on the anterior aspect of the 

prostate gland (Figure 1-1). Notwithstanding the diagnostic accuracy afforded by 

biopsy, a negative biopsy result with concomitant increase in PSA levels does not 

negate the possibility of prostate cancer.
4, 7

 

 

1.3 Grading and staging prostate cancer 

Grading is performed by a pathologist from biopsy samples and is presented as a 

Gleason Score. This score is then considered in conjunction with other clinical 

information to stage the disease. Staging is important for determining the extent of the 

cancer and subsequent treatment plans. 

 

1.3.1 Grading 

Grading prostate cancer involves the histological evaluation of prostate tissue in terms 

of its microscopic architectural details. Five distinct patterns of tumour growth can be 

determined, which are assigned a Gleason grade, a numerical value from one to five. A 

higher value indicates that the cancer is more aggressive. The two most common 

patterns of tumour growth seen in the sample are added to give the final Gleason Score 

which reports both grades and the final score, for example 3+4=7. The most common 

histological pattern identified is the numerical value reported first, followed by the 

second most common pattern observed.
2
 This is important for prognosis and treatment 

determinations because a Gleason 3+4=7 tumour, for example, varies from a Gleason 

4+3=7 tumour in terms of outcomes after treatment.
1
 The higher the grade, and 

ultimately the final score, the less favourable the treatment outcomes tend to be. A 

higher score indicates a greater likelihood of advanced disease.
4, 7

 

 

Gleason Scores less than 6 tend not to be reported on biopsy samples as they indicate a 

very slow growing tumour that is not likely to spread for some time.
1, 7

 A Gleason Score 

6 tumour is slow growing, or classified as low aggressiveness. A score of 7 is 
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intermediate aggressiveness and scores 8 to 10 are high aggressiveness, indicating a 

high grade, fast growing cancer that is highly likely to spread if it has not already done 

so.
4, 7

 These distinctions are important not only for guiding treatment choices and 

predicting outcomes, but also for determining what further examinations or procedures 

are required for staging purposes.
1, 7

  

 

1.3.2 Staging 

Staging is performed in order to determine the size and location of the tumour, 

including any progression beyond the prostate so that optimal management can be 

decided. Information from DRE, PSA, Gleason Score and imaging scans is considered 

to determine the stage of disease. The staging system used is known as the tumour, 

lymph node, metastasis (TNM) system.
2
 This is an international classification used for 

all cancer types with minor differences for individual cancer types.
18

 The TNM system 

reports information about tumour size, location, local spread, lymph node involvement 

or distant metastases. There are four basic stages with further refinement into more 

detailed categories within each stage.
2, 4, 7

 The TNM staging system for prostate cancer 

is described in Table 1-3. 
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Table 1-3 TNM staging of prostate cancer
1, 4, 7

 

Stage Definition Description 

Tx Primary tumour cannot be assessed  

T0 No evidence of primary tumour  

T1 Clinically inapparent tumour neither palpable nor visible by 

imaging 

Early, or localised 

prostate cancer 

T1a Tumour incidental histologic finding in 5% or less of tissue 

resected, prostate feels normal 

 

T1b Tumour incidental histologic finding in more than 5% of tissue 

resected, prostate feels normal 

 

T1c Tumour identified by needle biopsy because of raised PSA, prostate 

feels normal 

 

T2 Tumour palpable but confined to prostate Apparently localised 

prostate cancer 

T2a Prostate feels abnormal on one half or less of one side of the 

prostate 

 

T2b Prostate feels abnormal on more than half of one side of the 

prostate 

 

T2c Prostate feels abnormal on both sides  

T3 Tumour extends through the prostate capsule Locally advanced 

prostate cancer 

T3a Tumour feels like it extends beyond one or both sides of the 

prostate 

 

T3b Tumour feels like it extends into the seminal vesicles  

T4 Tumour is invading adjacent structures other than the seminal 

vesicles, such as bladder, rectum or pelvis 

Advanced prostate 

cancer 

Nx Regional lymph nodes not assessed  

N0 Tumour not found in regional lymph nodes  

N1 Tumour found in regional lymph nodes  

M0 No distant metastasis  

M1 Distant metastasis  

M1a Metastasis to nonregional lymph nodes  

M1b Metastasis to bone(s)  

M1c Metastasis to other site with or without metastasis to bone  

T=tumour, N=nodes, M=metastases 

 

1.4 Treatment for prostate cancer 

Just as the diagnosing of prostate cancer can be a difficult process, management or 

treatment decisions for prostate cancer are also complex. Options will be informed by 

the grade or stage of disease, age, comorbidities and individual patient preferences. 

Equally as important in the consideration of treatment options are factors such as 

prognosis, therapeutic objectives, treatment outcomes and treatment morbidity.
1, 4
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1.4.1 Active surveillance/watchful waiting 

Men with clinically localised prostate cancer may be considered suitable candidates for 

active surveillance (AS), specifically prostate cancer staged T1a through to T2b with a 

Gleason Score of 6 or less.
19

 Rather than immediate treatment, AS offers a way to 

monitor progress of prostate cancer, delaying treatment and associated consequences 

until it becomes evident that treatment is necessary.
7
 Regular PSA testing, DRE, repeat 

biopsies and symptom monitoring will take place to determine whether it is appropriate 

to continue AS or progress to curative treatment.
2, 4, 7

 The goal is to detect progression 

of the cancer while cure is still possible.
1
  

 

Conceptually similar to AS, watchful waiting does not intend to provide curative 

treatments. If considered appropriate and offered by the treating specialist, men aged 

over 70 years, or men with life expectancy less than 10 years owing to other medical 

conditions, or who are unfit for more aggressive treatment options may consider 

watchful waiting to be an appropriate management strategy. Regular PSA testing and 

DRE are undertaken to monitor the progression of the disease. If more active treatment 

is considered necessary, hormone therapy is usually offered.
7, 19

 

 

1.4.2 Surgery 

The aim of surgery is to physically remove the cancer, which requires removal of the 

entire prostate gland and surrounding tissues, including the portion of the urethra that 

passes through the gland. This surgical procedure, radical prostatectomy (RP), is 

recommended for men with localised or locally advanced disease (T1 to T3a, see Table 

1-3) and is undertaken with curative intent.
1, 19

 It is a major surgical procedure that 

requires great surgical skill and relies on critical decisions to be made during the 

procedure by the surgeon performing the operation. Such decisions relate to the 

appearance and/or feel of the prostate edges being removed and subsequent judgment as 

to how much surrounding tissue needs to be removed to realise the best chance of 

surgical margins that are clear of cancer cells. Also, the surgeon will need to decide 

during the RP procedure whether or not the nerves that control urination and erectile 

function can be left intact. Pelvic lymph nodes may also be excised during RP, 

particularly for men with a Gleason Score of 7 or more and in men with nodal spread 

proven by imaging.
1, 4, 7

 Irrespective of the surgical approach (open or laparoscopic) of 

RP chosen, the outcomes and morbidities are similar.
1, 4, 20
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Although the intent of RP is curative, pathologic examination of the excised prostate 

gland and any lymph nodes dissected is undertaken to elicit more detailed information 

about the cancer and its extent. Examination allows determination of whether the cancer 

has spread beyond the prostate and whether the margins of the surgical bed are clear of 

cancer cells. Examination of the entire prostate gland may result in a revised Gleason 

Score, as previous biopsy samples may not have been obtained from significant portions 

of the tumour within the prostate. If the surgical margins are not clear of cancer cells, 

the risk of recurrence is high and radiotherapy (RT) will be considered.
4
 

 

1.4.3 Radiotherapy 

Radiotherapy is commonly used with curative intent for men with localised or locally 

advanced prostate cancer. It is a good alternative to surgery, particularly for older men 

who may be unfit for surgery, and has similar cure rates to surgery.
4, 7, 20, 21

 It may also 

be used for men following RP where there is the possibility of incomplete removal of 

the cancer or in cases where the cancer has spread to the lymph nodes. Radiotherapy is 

also used for local control of metastatic disease, such as metastasis to bone.
4, 7

 Cancer 

cells are susceptible to RT because this treatment damages the DNA of cells. Normal 

cells are usually able to repair the damage, however cancer cells are unable to repair 

damage and are therefore destroyed by the effects of RT.
4
 

 

Radiotherapy for treating prostate cancer is most commonly delivered in the form of 

external beam RT (EBRT). External beam RT targets the prostate gland with a high-

energy x-ray (photon) beam, delivered by a linear accelerator. The treatment is given in 

small daily doses over 6 to 8 weeks.
4, 22

 Modern techniques, such as 3D conformal and 

intensity modulated RT (IMRT), allow for greater accuracy of targeting the EBRT to 

the prostate gland whilst minimizing the exposure to surrounding tissues and organs 

such as the rectum and bladder. This allows for better cure and lower side effect rates, 

more so with the newer IMRT.
4
 Outcomes from EBRT are similar to those of RP, with 

the added advantage that EBRT is non-invasive.
4, 7

 

 

Brachytherapy, which delivers the dose of radiation internally, is gaining popularity as a 

treatment option for men with localised prostate cancer. Brachytherapy is delivered in 

one of two different forms. The first of these is seed brachytherapy, which is the 
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permanent implantation of radioactive iodine ‘seeds’ into the prostate to deliver a low 

dose of radiation over time directly into the prostatic tissues. The second form is high 

dose radiation delivered over a limited number of treatments directly into the prostate 

via needles temporarily inserted into the gland.
2, 4, 7

  

 

1.4.4 Hormone therapy 

Prostate cancer cells, whether contained within the prostate gland or metastasised 

elsewhere within the body, rely on a supply of testosterone to grow.
4, 7

 The goal of 

androgen deprivation therapy (ADT), also known as androgen suppression therapy, is 

not to cure the cancer but to retard the growth of the cancer and also reduce the tumour 

size. Androgen deprivation is achieved by either surgical removal of the testicles 

(orchiectomy) or drug therapy; both are referred to as hormone therapy, however 

orchiectomy is rarely used due to the psychological impact and the viability of drug 

therapy for androgen deprivation.
23

 

 

Hormone therapy is the first-line treatment for advanced prostate cancer to lessen 

symptoms such as urinary symptoms or pain.
7
 It is also used in conjunction with RT in 

men with locally advanced disease in order to decrease the size of the prostate gland so 

that the area targeted by treatment is lessened and to increase the effectiveness of 

subsequent treatment.
1
 Further, ADT may be used in men treated for localised disease 

whose PSA subsequently begins to rise again.
1, 23

 

 

Prostate cancer treated with ADT alone will eventually progress despite the therapy, 

hence it is not a curative treatment.
2, 4

 In order to prolong the length of time ADT 

remains effective, intermittent treatment may be given as opposed to continuous 

therapy, particularly in men without metastases.
1, 23

 Intermittent treatment is also 

offered to limit side effects of treatment, which can include fatigue, hot flushes, muscle 

weakness, sleep disturbance, breast tenderness, weight gain, amongst others.
2, 4

 Once 

ADT begins to fail, known as castration-resistant prostate cancer (CRPC), ADT should 

be continued, however an additional antiandrogen agent should be introduced.
2
 Once 

ADT fails however, further androgen manipulation becomes difficult, with limited 

benefits.
4, 23
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1.4.5 Chemotherapy 

Chemotherapy refers to the use of cytotoxic drugs to kill or slow the growth of cancer 

cells.
4
 The use of chemotherapy in prostate cancer is restricted to the treatment of 

CRPC.
1, 2

 
 
In Australia, chemotherapy has not been used frequently for the treatment of 

prostate cancer. Despite potential quality of life (QoL) improvements, current 

chemotherapeutic agents provide only a short duration of beneficial response, little 

overall survival advantage and introduce a significant burden of toxicities and unwanted 

side effects, which may well counteract any QoL gains realised.
24, 25

 Chemotherapy 

offers symptom palliation, particularly for pain, however survival benefits are low with 

at best only a 50% probability of surviving 18 months.
1
  

 

1.5. Introduction to cancer-related fatigue 

1.5.1 National Comprehensive Cancer Network definition of cancer-related fatigue 

The National Comprehensive Cancer Network (NCCN) is a not-for-profit collaboration 

of 23 leading cancer centres in the United States of America. The NCCN Clinical 

Practice Guidelines in Oncology are developed by leading clinicians from the member 

centres and represent a synthesis of the best available evidence at the time they are 

derived. As the guidelines are an evidence-based synthesis, they are continually updated 

and revised. The guidelines are well respected and are used to inform clinical policy and 

practice in oncology.
26

 

 

The NCCN Cancer-Related Fatigue Guidelines define 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”
27(p5)

. Compared to the fatigue experienced by healthy persons, 

CRF is more severe and distressing, and less likely to be alleviated by sleep or rest. The 

interference with usual functioning is often a source of distress for the cancer patient in 

addition to the distress caused by the fatigue itself.
27

 Four criteria must be satisfied for a 

diagnosis of CRF
28

: 

 Fatigue 

 Distress or impairment due to the fatigue 

 The aetiology of fatigue must be related to cancer or cancer treatment 

 There must be no comorbid psychiatric or medical disorder 
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This definition of CRF is widely used and accepted by scientific periodicals 

internationally. It concisely encompasses the many elements described in the literature 

as components of CRF. This is often referred to as the multidimensional nature of CRF, 

which will be explored further in Section 1.6. 

1.5.2 International Classification of Diseases definition of cancer-related fatigue 

The International Classification of Diseases (ICD) is developed and revised by the 

World Health Organisation (WHO). It is the standard tool for diagnostic, health 

management and epidemiology purposes, endorsed by the member countries of the 

WHO. It is used for monitoring the incidence and prevalence of diseases and health 

problems, and for analyzing the general health of population groups. The ICD is used to 

classify diseases and health problems recorded on health records and death certificates. 

This data is used to compile national morbidity and mortality statistics, and forms the 

basis of health funding and resource allocation by governments. The 10
th

 revision of the 

ICD (ICD-10) was endorsed by the WHO in 1990 and came into use in 1994.
29

 

 

In 1998, a multidisciplinary group of medical practitioners, researchers and patient 

advocates developed diagnostic criteria for inclusion in the ICD-10 Clinical 

Modification. Whilst the WHO accepted CRF as a diagnosis, the diagnostic criteria 

were not retained in the final published version.
27, 30-32

 The ICD-10 criteria differentiate 

between fatigue as a symptom and CRF as a diagnostic entity, and are designed to be 

more discriminating and demanding for determining the prevalence of fatigue.
32

 

Cancer-related fatigue is a subjective and multidimensional condition that has been 

described in terms of a variety of characteristics such as sensory dimensions (severity, 

distress or temporal features), physiological impairments (lack of energy, weakness, 

difficulty concentrating) and performance impact (reduction in performance of needed 

or valued activities).
30, 33

 Criteria for consistently defining and diagnosing CRF are 

needed, which led to the proposed diagnostic criteria presented for inclusion in ICD-

10.
31

 The criteria are presented in Table 1-4. 
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Table 1-4 ICD-10 Criteria for cancer-related fatigue
31

 

The following symptoms have been present every day or nearly every day during the same 2-week 

period in the past month: 

Significant fatigue, diminished energy, or increased need to rest, disproportionate to any recent change 

in activity level 

Plus five or more of the following: 

Complaints of generalised weakness or limb heaviness 

Diminished concentration or attention 

Decreased motivation or interest in engaging in usual activities 

Insomnia or hypersomnia 

Experience of sleep as unrefreshing or nonrestorative 

Perceived need to struggle to overcome inactivity 

Marked emotional reactivity (eg sadness, frustration or irritability) to feeling fatigued 

Difficulty completing daily tasks attributed to feeling fatigued 

Perceived problems with short term memory 

Post-exertional malaise lasting several hours 

The symptoms cause clinically significant distress or impairment in social, occupational, or other 

important areas of functioning. 

There is evidence from the history, physical examination, or laboratory findings that the symptoms are 

a consequence of cancer or cancer-related therapy. 

The symptoms are not primarily a consequence of comorbid psychiatric disorders such as major 

depression, somatization disorder, somatoform disorder, or delirium. 

 

1.5.3 Understanding CRF 

In the late 1990’s, CRF was starting to be reported as the most common side effect of 

cancer and its treatment.
34

 Whereas symptoms or side effects such as pain, nausea and 

vomiting were previously identified as the major complaints, pharmaceutical 

management of these disabling side effects advanced, and continues to advance today. 

As a result, CRF emerged as the most commonly reported and more distressing and 

disabling side effect of cancer and its treatment.
28, 35-38

 It has been shown that CRF 

adversely effects patients’ daily lives more than pain does.
36, 39

 The incidence and 

severity of CRF varies due to age, gender, stage of disease and treatment, however the 

variances need to be viewed with caution due to the inherent differences in disease 

burden, treatment burden and assessment tools.
40

  

 

Fatigue is a sensation that is well known and often experienced by the general 

population. It is a state of weariness after mental or physical exertion, characterised by a 

decreased capacity for activity and reduced efficiency responding to stimuli. It is a 
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common response to excessive physiologic burden, is usually temporary and is relieved 

by rest.
41

 In contrast, CRF is more severe, more distressing, not necessarily brought on 

by activity, and is not relieved by rest.
27, 41

 It has a profound impact on QoL and 

functional capacity by affecting mood and motivation, decreasing concentration and 

attention, and limiting ability to perform common daily activities.
21, 42-48

 Increasing the 

amount of rest and reducing activity levels is beneficial for relieving usual fatigue, 

however ongoing reduction in activity levels in patients with CRF leads to reduced 

muscle mass, reduced cardiovascular fitness and general physical deconditioning, which 

in fact exacerbates fatigue.
35, 48-50

 

 

Many different descriptions and manifestations of CRF exist in the literature on the 

subject. It can mean different things to different people due to the inherent subjective 

nature of both usual fatigue and CRF. Patients with cancer describe CRF in different 

ways, expressing it as tiredness, weakness, lack of energy or difficulty in taking 

initiative for example.
47, 51

 For both clinical and research purposes, a consistent 

description and definition of CRF is warranted. The NCCN guidelines provide a useful 

and meaningful definition. In addition, the ICD-10-CM criteria provide a standard 

approach to diagnosing CRF that is consistent and reproducible. It can be argued that a 

conceptual definition alone lacks specificity for diagnosing a clinical case of CRF 

because it does not clearly articulate threshold criteria such as type, number, severity 

and chronicity, and so the ICD-10-CM diagnostic criteria addresses these limitations.
52

 

Conversely, it may also be argued that the diagnostic criteria may limit the recognition 

of CRF that fails to meet the specified criteria.
53

 Using the definition and diagnostic 

criteria together, however, is useful for understanding the phenomenon of CRF and 

ensuring it is duly recognised. 

 

The reported occurrence of CRF varies widely in the literature and ranges from 15% up 

to 100% of cancer patients, depending on the diagnostic criteria used, and whether 

prevalence or incidence is reported.
28, 35, 54-57

 It is typically lower in occurrence and 

reported severity in patients at the time of diagnosis or in those not on active 

treatment.
28, 55, 58

 The occurrence increases during active treatment and subsequently 

declines following completion of treatment and recovery from treatment-related side 

effects.
49, 58

 In approximately 19% to 39% of patients, it can persist for months or even 

years after treatment has completed.
36, 43, 46, 56, 59, 60

 Comparisons of the occurrence rates 

of CRF in published studies is difficult, owing to the different criteria used for defining 
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fatigue and grading severity.
54

 The evidence about associations with prior disease or 

treatment characteristics is inconclusive, however there may be less occurrence of 

persistent CRF in patients treated with surgery alone than in patients treated with more 

aggressive treatments such as chemotherapy or RT.
60

 Without formal diagnostic criteria, 

occurrence estimates may be high and non-discriminating, combining patients with 

everyday fatigue with patients who have clinically definable CRF.
32

 With the 

availability of a commonly used definition and diagnostic criteria, a uniform approach 

can be made to assessing CRF and its occurrence.  

 

The burden CRF can impose on a person being treated for cancer has significant 

consequences, including compounding symptom distress, reduction in valued or 

necessary activities of daily and family life, reduced ability to participate in 

employment, potential impact on treatment compliance and it can be detrimental to 

recovery and survival.
48, 51, 58, 61

 It also impacts on family members who need to support 

the person with CRF, who may also need to reduce their participation in employment to 

provide care. The changes in abilities and self-sufficiency may be demoralizing and 

discouraging, lowering self-esteem, and potentially leading to increased levels of 

anxiety, depression and mood disorders.
47, 51, 58

 

 

1.6. Multidimensional nature of cancer-related fatigue 

Cancer-related fatigue, irrespective of the type of cancer considered, is commonly 

described as being multidimensional.
31, 58, 62-64

 This refers to the multiple characteristics 

and manifestations of fatigue and its impact on function.
31

 The manifestations of CRF 

are largely subjective and include physical, cognitive, emotional and psychosocial 

dimensions. The different dimensions themselves may impact on individual patients 

differently, and no two individuals experience CRF in the same way.
39, 58, 63

 Theories 

and theoretical frameworks of CRF focus on six fundamental characteristics: temporal, 

sensory, cognitive/mental, affective/emotional, behavioural and physiological.
65

 

 

1.6.1 Characteristics of cancer-related fatigue 

Temporal characteristics of CRF include the timing of fatigue in terms of its onset, 

duration and pattern. These characteristics are variable, differing for each individual and 

treatment. For many, CRF can be present at the time of diagnosis prior to initiation of 
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any treatment.
41, 58

 For people receiving chemotherapy, the pattern is variable and 

related to both dose and schedule, however up to 96% of people receiving 

chemotherapy experience fatigue at some stage of the treatment, with reports of 30% of 

patients experiencing CRF throughout chemotherapy from its initiation to completion.
41, 

66
 The effect of RT on CRF is incremental over the course of RT treatment, peaking at 

the end of treatment and decreasing thereafter, irrespective of the site treated.
67, 68

 

 

The sensory characteristics of CRF are defined by the subjective experiences of CRF. 

Subjective experiences include features such as the intensity of CRF, factors that 

exacerbate or alleviate, and the presence of concurrent problems.
65, 66

 Concurrent 

problems that may exacerbate CRF include pain, nausea and sleep or mood 

disturbances.
66

 The experience of CRF may have an impact on QoL due to the feeling 

of becoming easily tired, lacking energy or being exhausted and the resultant impact on 

physical ability to engage in activities of daily life.
69

 

 

Cognitive or mental characteristics of CRF encompass the ability to concentrate, 

changes in attention span, memory recall and the degree of alertness.
31, 65

 Alterations in 

cognitive or mental functioning can cause stress which adversely effects psychological 

well-being.
62

 The cognitive or mental characteristics of CRF, also referred to as 

attentional fatigue or neuropsychologic function deficits, are not well understood or 

researched, however people with cancer do regard these deficits as contributors to their 

general feelings of fatigue and malaise.
34

 

 

The affective or emotional characteristics of CRF are the changes in mood and the 

distress or anxiety resulting from CRF.
65

 These characteristics are strongly associated 

with CRF, however research results are somewhat contradictory and a causal 

relationship is yet to be well established.
62, 63

 A strong correlation has been found 

between CRF intensity and psychological disorders such as depression and anxiety, 

with a strong association between CRF and depression, however treatment for 

depression does not necessarily result in benefit to the experience of CRF.
47, 57, 63

 The 

presence of a psychiatric disorder prior to cancer treatment, however, has been shown 

not to be predictive of the development of CRF.
63

 

 

The behavioural characteristics of CRF encompass functional status, activity, changes 

in sleep pattern and alterations in dietary intake.
65

 Activity encompasses a broad range 
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of tasks associated with daily life, including employment, household maintenance, self-

care activities such as showering/bathing or meal preparation, social or leisure activities, 

or physical exercise.
62, 65, 70

 Cancer-related fatigue can lead to people altering their daily 

routines and activities, effectively preventing them from leading a normal life.
42, 51, 58

 

Physical inactivity, a common response to CRF, leads to a decline in functional capacity 

and neuromuscular deconditioning. This, in turn, contributes to CRF, resulting in a 

fatigue-inactivity spiral.
49-51, 60

 

 

The physiological characteristics of CRF include the stage of disease and its symptoms, 

side effects of cancer treatment and the presence of concurrent conditions.
65

 It can be a 

symptom of the cancer itself or the result of the treatment for cancer, or further 

exacerbated by treatment.
34

 The relationship between stage of disease and CRF is not 

well understood and research in this area is limited, with controversial and conflicting 

results.
33, 36, 70

 The relationships between CRF and cancer treatments are well known 

although exact mechanisms by which CRF is induced are not as well understood.
33, 41, 60, 

62, 71
 The presence of co-morbid conditions such as pain, depression, anaemia are the 

most cited concurrent conditions associated with CRF, however many other conditions 

can have a substantial impact on CRF.
27, 33, 51, 62

 

 

1.6.2 Aetiologies of cancer-related fatigue 

Literature on the phenomenon of CRF began to appear relatively recently. The first 

research report was published in 1979,
67

 and interest in the topic became apparent in 

publications beginning to appear from the late 1980’s.
34, 68, 70

 At the time of those early 

publications, the aetiology and mechanisms of CRF were poorly understood. Part of the 

reason for this is the subjective nature of CRF and the difficulty in establishing 

objective, behavioural correlates of CRF and so preclinical research using animal 

models of CRF is difficult.
41

 

 

The pathophysiology of CRF remains an area of research as it continues to be poorly 

understood and evidence to date is circumstantial, conflicting and controversial.
57, 72, 73

 

It may often be multifactorial, that is, no single mechanism can be attributed as a sole 

cause of CRF in an individual.
31

 Additionally, as multiple causes coexist, they may have 

a compounding effect.
39

 The major groupings of causes of CRF are disease burden, 

psychosocial aspects and treatment factors. 
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1.6.2.1 Disease burden 

Tumour activity results in an alteration of metabolism at the cellular level, leading to 

mostly hypermetabolic states.
57, 63

 These hypermetabolic states are associated with 

tumour growth requiring increased nutrient levels and a resulting competition between 

tumorous and normal cells for nutrients. This leads to an imbalance between energy 

supply and energy demands, which may contribute to the development of CRF.
41, 63

 

Further, tumour activity can alter a person’s ability to process nutrients as a result of 

impairments in glucose, lipid and protein metabolism. An important group of proteins 

that mediates cell-to-cell communication are cytokines. Increased cytokine production, 

either by the tumour or the host immune system, leads to a state of chronic 

inflammation and symptoms such as CRF.
41, 63, 72, 74-76

 It has also been demonstrated that 

the tumour micro-environment contains pro-inflammatory cytokines and their receptors, 

acting as a growth factor for the tumour.
77

 

 

Circumstantial evidence also points to cytokines disrupting cortisol and serotonin 

levels, in turn disrupting circadian rhythms that affect sleep patterns and quality.
57, 63, 76

 

Imbalances in cytokine, cortisol and serotonin production also cause disruptions to the 

hypothalamic-pituitary-adrenal (HPA) axis. The HPA axis is part of the neuroendocrine 

system that regulates many body processes, including the immune system and energy 

storage and expenditure.
41, 57, 76

 The HPA axis controls the body’s response to either 

physical or psychological stress through a series a hormonal and chemical triggers, 

ultimately culminating in the release of cortisol.
77

 

 

Tumour activity is also associated with neurophysiologic changes in skeletal muscles. 

One mechanism for this has been shown in animal studies whereby activation of vagal 

afferent nerves (nerves that mostly communicate sensory information from viscera to 

the brain, but also control some skeletal muscles as well as heart rate and blood 

pressure) causes inhibition of somatic muscle activity.
57, 76, 77

 Increases in cytokine and 

serotonin production as a result of tumour activity, such as growth and metabolic 

processes, result in the activation of vagal afferent nerves. It is presumed that the 

resulting inhibition of some skeletal muscle activity and decreased muscle tone is likely 

to be perceived as general weakness, inability to complete tasks, or a feeling that a 

greater effort than usual is needed.
57, 76, 77

 Tumour activity also results in altered muscle 

metabolism and loss of muscle mass. This manifests as a reduced ability to perform 

mechanical tasks and is perceived as feelings of weakness or lack of energy, which are 
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subjective manifestations of CRF.
41, 57, 72, 76

 A common response to such experiences is 

rest and inactivity. Prolonged inactivity and sedentary lifestyle, however, cause loss of 

fitness, energy and physical functioning, further exacerbating the experience of CRF.
35, 

50, 78, 79
 

 

1.6.2.2 Psychosocial aspects 

The findings of many studies demonstrate an association between CRF and emotional 

factors such as depression, anxiety and stress.
27, 42, 44, 47, 80

 In particular, CRF and 

depression, which share many features, have been shown to be significantly correlated. 

As a result of early research investigating CRF, depression was thought to cause, and 

also result from, CRF.
81, 82

 Subsequent and ongoing investigation has revealed that 

depression doesn’t cause CRF.
27, 81

 It is currently understood that CRF as a side-effect is 

similar to, though distinct from depression.
83

 It is also possible that depression related to 

the psychosocial burdens of cancer can interact with or reinforce the experience of 

CRF.
84

 Treatment for the emotional factors of CRF with antidepressants, however, does 

not affect nor relieve feelings of fatigue.
57, 58

 Whilst there is evidence pointing to an 

association between anxiety or mood disorder and a greater severity of fatigue, the 

presence of premorbid psychiatric disorders is not predictive of the development of 

fatigue.
54, 63

 Further, the occurrence of CRF is remarkably high, reportedly experienced 

by up to 100% of patients, whereas depression has been reported to affect only 2% to 

50% of patients.
83

 The role of psychosocial factors in the development or experience of 

CRF has not been well researched
63, 83

, and despite the inherent difficulties in 

distinguishing CRF from psychological factors
27, 63

, this is an area that would benefit 

from greater understanding. 

 

1.6.2.3 Comorbidities 

Comorbid, or intercurrent, conditions with cancer may contribute to the development 

and perception of CRF. Anaemia is commonly attributed to be a causal factor for CRF, 

whilst anorexia or cachexia, fever or infection, amongst other less common intercurrent 

medical conditions known to cause fatigue, also have the potential to induce CRF.
27, 33, 

43, 58, 63, 76
 Cytokines, which have a role in inflammatory responses, can also contribute 

to the development of the comorbid conditions anaemia, fever, infection, cachexia or 

anorexia, and depression.
74, 77
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Anaemia occurs less frequently than CRF in patients with cancer and the incidence of 

anaemia in people experiencing CRF is low.
43, 76, 85

 Anaemia, as an intercurrent 

condition of cancer, can result due to neoplastic processes causing haemorrhage or 

haemolysis, nutritional deficiencies, chemotherapy, RT or increased production of 

cytokines.
63, 74, 76

 The cause of anaemia in patients with cancer may be multifactorial, 

with a combination of processes contributing to its onset.
76

 The role of cytokines in the 

development of anaemia is complex, however the end result is an increase in production 

of white blood cells, leaving fewer stem cells to differentiate into red blood cells. 

Whatever the cause of anaemia, the result is a decrease in haemoglobin availability and 

function. With fewer red blood cells, and therefore less haemoglobin, less oxygen can 

be transported to the cells for energy production, resulting in anaemia manifesting as 

fatigue.
74, 76

 

 

Cachexia is a common condition in cancer patients and a contributory factor in CRF.
74, 

76
 Cachexia is characterised by a wasting of adipose (fat) tissue and skeletal muscle 

mass with a complex aetiology. Anorexia has an important role in the development of 

cachexia, as do metabolic alterations resulting from tumour activity.
76

 Reduced 

nutritional intake as a result of anorexia leads to a reduction in available nutrients and 

proteins required for maintenance of muscle mass, and overall loss of energy.
76, 86

 

Tumour activity results in a hypermetabolic state, a reduction in protein synthesis and 

an increased breakdown of muscle and fat.
41, 57, 63, 76, 86

 Hypermetabolism in 

combination with anorexia results in a cachectic state. Cachexia can however occur in 

the absence of anorexia, owing to alterations in metabolic activity as a result of 

increased cytokine production that promotes tissue breakdown.
76, 86

 

 

Fever and infection contribute to CRF by triggering increased cytokine production, 

diminishing muscle strength and down regulation of the HPA axis.
87-90

 Infection, 

particularly during chemotherapy or RT, prompts the immune system to provoke an 

inflammatory response and often fever.
88, 89

 The inflammatory response triggers drastic 

releases of pro-inflammatory cytokines, which is a natural response to facilitate 

recovery, however fatigue is a consequence of that natural process.
88

 The pro-

inflammatory cytokines triggered in response to fever and infection also cause a 

disruption to cortisol and serotonin levels. This alteration in cortisol and serotonin 

disrupts the HPA axis, resulting in disruptions to energy production, with resultant 

fatigue as a consequence.
41, 57, 63, 76
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1.6.2.4 Treatment for prostate cancer 

Cancer-related fatigue is a highly prevalent symptom experienced by the majority of 

cancer patients regardless of the treatment received, and can be associated with 

decreased adherence to treatment regimes.
47, 61, 63, 78, 79

 Importantly, CRF in men treated 

for prostate cancer can persist long after treatment, affecting QoL, occupational and 

social activities, and activities of daily life in general.
47, 61

 The mainstays of treatment 

for prostate cancer are surgery, RT, hormone therapy and chemotherapy.  

 

1.6.2.4.1 Surgery 

Fatigue post-prostatectomy can last for up to a year, or even longer, although there is 

some indication laparoscopic surgery may result in less fatigue compared with 

conventional surgery.
91-94

 Fatigue is a common sequelae of surgery and may have a 

number of causes. It can be attributed to factors such as anaesthesia, analgesia, 

decreased ventilatory capacity, immoblisation, infection, fasting (both pre- and post-

operatively) altered sleep patterns and anxiety.
41, 91

 It is also thought to be a result of the 

surgical trauma to tissue and the resultant stress response and subsequent increased 

demands on organ function.
91

 Any physical trauma such as surgery provokes an 

inflammatory response, an essential component of the healing process.
95

 The stress and 

inflammatory responses both result in interactions of cytokines, cortisol and serotonin, 

which are implicated in the aetiology of CRF.
41, 61

 

 

1.6.2.4.2 Radiotherapy 

Fatigue is the most commonly reported long-term side effect of RT.
21, 96, 97

 It has been 

reported to last well after treatments ends, as long as up to five years following 

treatment.
32, 47, 91, 96

 Low physical function during the course of and following RT is 

clearly associated with high levels of fatigue.
96, 98

 This highlights the detrimental impact 

of inactivity on CRF. Fatigue may often be present prior to commencing RT, however 

the effects of RT are cumulative and so peak CRF levels are usually seen from about the 

fourth week of treatment. 
97, 98

 Following the completion of RT, CRF levels start to 

decline gradually, however not all patients return to pre-treatment levels.
41, 47

  

 

Radiotherapy can result in anaemia, urinary dysfunction, diarrhoea, weight loss, 

anorexia and/or pain in the area being irradiated, each contributing to CRF. Fatigue can 

also reportedly result from the accumulation of the end products of cell destruction and 
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the production of pro-inflammatory cytokines secondary to RT.
65, 91, 97, 99

 Specifically in 

men receiving RT for prostate cancer, an association has been demonstrated between 

increased levels of pro-inflammatory cytokines and increased CRF, whereas women 

receiving post-surgical RT did not demonstrate a rise in these cytokines.
74

 

 

The type of curative RT for men with prostate cancer depends on prognostic factors, 

based on the clinical stage, PSA level and Gleason Score (see Sections 1.2 and 1.3).
5, 98

 

Men with favourable prognostic factors are usually treated with either a conformal or 

intensity-modulated technique. These deliver a high RT dose to a small area (prostate 

gland for primary RT or prostate bed for adjuvant RT following RP) whilst reducing 

unnecessary radiation to surrounding tissue.
5, 98, 100, 101

 For those patients with poorer 

prognostic factors on the other hand, whole pelvic irradiation with a boost dose to the 

prostate, combined with ADT, is given. Whole pelvis RT, however, results in higher 

levels of CRF than conformal or intensity-modulated techniques.
98

 No changes in 

fatigue scores over time have been observed with intensity-modulated technique, and a 

small increase followed by return to baseline levels of CRF has been observed with 

conformal RT.
100

 From the limited evidence available about the experience of CRF 

during and following RT, there appears to be considerable variability between 

individuals treated for prostate cancer.
102

 

 

1.6.2.4.3 Hormone therapy 

Medical castration induces a severe iatrogenic hypogonadal state in men, which results 

in a number of cumulative adverse effects.
103, 104

 Continuous ADT is associated with 

significant morbidity, including fatigue, muscle atrophy and loss of strength, amongst 

others.
6, 104, 105

  In patients receiving hormone therapy, fatigue is often associated with 

decreased levels of circulating testosterone and a concomitant reduction in voluntary 

muscle function due to the loss of muscle bulk that accompanies reduction in androgen 

levels.
69, 106

 It has also been shown that serum haemoglobin levels fall gradually and 

progressively once hormone therapy is initiated.
69

  The reduction in haemoglobin and 

resultant reduced cellular oxygen delivery for energy production may compound the 

effects of the hypogonadal state in causing CRF.
69, 74, 76

 

 

1.6.2.4.4 Chemotherapy 

As with almost all pharmacological treatments for cancer, the drugs commonly used to 

treat prostate cancer, mitoxantrone and docetaxel, both cause profound fatigue.
91, 107

 The 
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exact mechanisms by which cytotoxic drugs cause fatigue are not well known.
41

 The 

end products of cell destruction and the accumulation of toxic waste products secondary 

to chemotherapy can account for fatigue, as well as side effects such as nausea, 

vomiting and anaemia
65, 91, 97

 

 

1.7. Assessment and management of cancer-related fatigue 

1.7.1 Historical perspective on evidence-based healthcare for cancer-related 

fatigue 

Evidence-based care for CRF is a relatively new field in cancer care. Although the 

experience of fatigue in relation to radiation exposure was alluded to in medical journals 

as far back as 1897, research directly investigating this phenomenon remained absent 

until relatively recently.
67

 As mentioned, the first published research reports on CRF 

appeared as recently as 1979.
34, 67

 In the mid-1980’s the topic began to receive increased 

attention, with publications appearing that contributed to a growing body of research 

evidence on the incidence, prevalence and impact of CRF.
34

 Despite this, however, little 

was being done to address the problem. Fatigue as a condition affecting QoL was 

largely ignored by healthcare professionals and few interventions had been studied 

specifically for managing CRF.
34

 

 

By the mid-1990’s, review and consensus papers were being published that revealed the 

high incidence of CRF, yet it was still largely poorly understood in terms of aetiology, 

mechanisms and treatment.
34

 In the United States, significant research funding began to 

be offered to develop education programs, instrumentation studies and fellowships to 

promote research into CRF, and similar initiatives developed in other areas of the 

world.
34

 Knowledge about CRF and interventions for its management has since grown 

considerably, yet it remains the least understood or addressed side-effect of cancer 

treatments.
30, 34, 108, 109

 

 

To reflect the growing importance being placed on CRF, a panel of experts was 

convened by the NCCN and the first NCCN Cancer-Related Fatigue Guidelines were 

published in 2000.
110

 These guidelines were intended to guide practice and policy using 

the best available evidence, expert opinion and clinical experience at that time.
110

 As the 

guidelines were intended from the outset to inform clinical practice using the most 

current evidence, they are updated annually.
26, 27

 Also around the time the first NCCN 
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guidelines were being developed, a multidisciplinary group of experts forming the 

Fatigue Coalition developed a set of diagnostic criteria for inclusion in the WHO ICD.
32

 

The aim of these diagnostic criteria was to standardise the definitions and criteria being 

used to estimate the incidence, prevalence and functional impact of CRF. A further aim 

was to refine the clinical assessment and the impacts on people’s lives of CRF.
32

 

Despite the efforts of such peak bodies, international consensus regarding a definition of 

CRF is still lacking.  

 

Although there continues to be a growing body of evidence about CRF, significant 

barriers remain to the adequate assessment and management of CRF. Healthcare 

professionals have long known that CRF is an expected side-effect of cancer and its 

treatment.
34, 67

 Yet evidence suggests it is often overlooked by healthcare professionals, 

possibly because they do not appreciate the degree of distress or functional loss the 

patient experiences.
27, 111-113

 Focus is often on symptoms that may be seen as more 

important to treat, such as pain and nausea, and CRF is not routinely assessed in many 

clinical settings.
27, 34, 114

 Despite the proliferation of evidence, healthcare providers may 

not be aware of effective interventions for managing CRF and so may feel 

uncomfortable and ill-prepared discussing the problem, unless patients raise the issue. 

Even when patients raise the issue, there is evidence that little, if anything, is done to 

address patients concerns about CRF.
27, 39, 41, 108, 113, 115-117

  

 

There are, however, also barriers that prevent patients from raising the issue with 

healthcare professionals. As fatigue is associated with many illnesses, people learn 

through their lives to accept fatigue as a companion of illness, including if diagnosed 

and treated for cancer.
62, 64

 People with cancer, therefore, often see CRF as inevitable 

and unavoidable, and therefore don’t mention it to healthcare professionals.
27, 64, 113, 114, 

116, 117
 As with healthcare professionals, patients often believe that there is little that can 

be done to manage CRF other than to accept it, or increase rest and limit activity.
27, 112-

114, 116, 117
 Further, patients have reported that it is difficult to acquire information on 

how to manage fatigue.
48

  Patients may also not report their CRF because they don’t 

wish to be seen as complaining and bothering busy healthcare professionals, or tend to 

be stoic about CRF because they fear their medical management might be adversely 

affected. A reported high level of dissatisfaction with available treatments may also be a 

barrier to patients reporting CRF.
27, 63, 113

 This highlights the need for further research 
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into a range of interventions in order to be able to offer individualised CRF 

management.
112, 114

 

 

System related barriers have also been identified that impede CRF assessment and 

management. One of the most commonly identified factors is a lack of documentation 

in the clinical record.
113, 114

 Documenting the presence, severity and management of 

CRF facilitates communication between healthcare providers and between care settings, 

acts as a prompt to other healthcare professionals and also allows for evaluation of 

management strategies so that alternative interventions can be implemented if 

required.
62, 66, 114

 Another system-related barrier that has been identified is the time 

required for full assessment of CRF and subsequent supportive care referrals to 

appropriate services, such as physical therapists, nutrition or psychological support.
114, 

118
 It has been recognised that in busy clinical settings there is limited time available for 

patient assessments and onward referrals.
118

  

 

Translating evidence into practice seems to be moving at a slow pace, with many 

barriers still to be overcome. Compounding this are the many and diverse patient, 

healthcare provider and system-related barriers to implementation of the evidence. It is 

evident from studies on the subject that addressing these barriers requires more than 

guidelines or staff education.
113

 Until the research evidence is fully translated into 

practice, empowering patients to overcome the barriers themselves can help to improve 

the assessment and management of CRF. It has been shown that improving patient self-

efficacy in regards to these barriers improves communication from the patient to 

healthcare professionals.
117

 Improved self-efficacy is achieved by targeted education so 

that patients better understand the barriers.
117

 

 

1.7.2 Assessment of cancer-related fatigue 

Cancer-related fatigue may be perceived as a condition that is not life-threatening, and 

that it is an expected side-effect of cancer or its treatment for which little can be done to 

treat, therefore proper assessment and possible treatment can often be ignored.
62

 Studies 

have found that CRF reporting between the healthcare professional and patient do not 

correlate well and this highlights the need for patient-reported assessment in order to 

recognise and address impairments.
63, 91, 119
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Assessing CRF can be challenging, in part due to its inherently subjective nature but 

also because of the numerous scales that exist for its measurement, many of them quite 

lengthy and therefore cumbersome to use in clinical practice.
41, 120, 121

 There are more 

than 20 self-report measures specifically designed for assessing CRF.
112

 Many CRF 

scales, however, have been criticised for having been developed without direct input 

from patients and therefore it is questionable whether the scales actually measure 

concepts of importance to patients.
30

 Further, whilst definitions and measures of CRF 

acknowledge the subjective nature of CRF, each instrument focuses on different aspects 

of CRF whilst excluding others.
30, 63

 

 

Despite any criticism or shortcomings of CRF measures, it is important to assess CRF 

systematically to identify, measure and track a patient’s CRF in order to be able to 

provide appropriate supportive care for the patient.
112, 121-123

 In conjunction with 

assessing CRF, the patient should be assessed for any contributing and modifiable 

factors, for example pain, anaemia, infection and depression.
27, 112, 121

 Assessment tools 

for CRF may be single-item, multi-item unidimensional or multidimensional. 

Guidelines for CRF and a growing body of evidence suggests that single-item measures 

that assess for the presence of fatigue are rapid and sensitive, making them suitable for 

use in clinical settings to identify those who need a more comprehensive assessment.
27, 

33, 112
 Multidimensional questionnaires provide information about a range of 

characteristics or dimensions of CRF and its impact on functional performance or 

QoL.
41, 124

 

 

As mentioned, single-item scales are used to assess the presence or intensity of CRF. 

The commonly used scales are visual analog scales (VAS), or a numerical rating scale, 

and a response scale. Visual analog scales are valid and reliable scales for measuring 

subjective states, such as mood, pain and fatigue. Patients rate their fatigue on a scale 

from 0 (no fatigue) to 10 (total exhaustion, or worst fatigue imaginable). Usually, a 

score of four or higher indicates the need for further evaluation.
27, 57, 91, 112, 125

 A 

response scale, useful for those who find it difficult to assign a number to their fatigue, 

simply ask patients to rate their fatigue as none, mild, moderate or severe. Moderate or 

severe fatigue indicates the need for further evaluation.
27, 114, 122

 

 

Multi-item, unidimensional measures of CRF typically focus on the severity of fatigue, 

but can also ask about the severity of associated concepts such as exhaustion, tiredness, 
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vigour or vitality.
112, 114

 These measures are useful for incorporating a range of 

descriptors people may attach to fatigue, however they tend to focus on the physical 

components of fatigue. As such they can overlook valuable information about the 

multidimensional nature of fatigue such as the functional, emotional or cognitive 

impacts.
46, 114

 

 

Multidimensional fatigue assessment instruments provide a more comprehensive 

assessment of CRF, although no gold standard exists for assessing overall CRF. 

Multidimensional scales capture the various characteristics of CRF, such as physical, 

emotional, behavioural and cognitive components, as well as its impact on functional 

status or capacity.
41, 46, 112

 Many multidimensional tools, however, focus on the physical 

components of CRF and the measurement of other domains is variable between the 

tools,
46

 hence the lack of consensus for a gold standard multidimensional instrument. 

 

Regardless of the measure used for assessing CRF, the burden a questionnaire can 

impose on patients with CRF needs to be taken into account. Questionnaires should be 

easily understood and should be able to be rapidly completed to yield the necessary 

information for managing CRF.
57

 Assessment of CRF may require the use of more than 

one instrument for appropriate assessment of the different aspects of fatigue and 

monitoring of CRF interventions.
63

 The choice of instrument should be guided by the 

individual population, purpose of assessment, measurement properties, respondent 

burden and the strengths and limitations of the instrument.
46, 91, 112

 

 

1.7.3 Pharmacological management of cancer-related fatigue 

Drug therapies for treating CRF are limited and there is little evidence available to 

suggest they are effective. A systematic review by Minton and coworkers
126

 highlighted 

the lack of evidence and also identified safety concerns with some of the drugs that have 

been prescribed to manage CRF. Moreover, in many cases the side effects of the drugs 

appeared to counteract any benefit to CRF. Four classes of drugs that have been 

investigated in randomised controlled trials (RCT) were identified in the systematic 

review
126

: psychostimulants, haemopoetic growth factors (drugs that stimulate red blood 

cell production), antidepressants and progestational steroids. Antidepressants and 

progestational steroids showed no benefit on CRF. Haemopoetic growth factors 

demonstrated some benefit for managing CRF, however safety concerns and side effects 

have resulted in this class of drugs no longer being recommended for use for CRF. 
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There is evidence from ongoing small trials and research that psychostimulants may 

have beneficial effects and as a result these are the only pharmacologic agents currently 

recommended for use in treating CRF by the NCCN fatigue guidelines.
27

 

1.7.4 Non-pharmacological management of cancer-related fatigue 

Traditionally, patients have been advised to rest throughout cancer treatment. 

Overemphasis on rest or inactivity to manage CRF can exacerbate reduction in physical 

condition, cardiovascular fitness and loss of muscle strength attributable to cancer or its 

treatment. This leads to a cycle of deteriorating function and increasing fatigue that can 

be very hard to escape and recover from.
78

 The evidence for interventions for managing 

CRF has increased considerably since the early 1990’s, yet translating that evidence into 

practice is not keeping pace with the rate at which evidence is being generated. 

 

Effective management of CRF is a challenge.
39, 83, 121

 The causes of CRF are complex, 

so treating it can be difficult. It requires an individualised approach, one that empowers 

the patient and increases their self-efficacy.
39, 109, 112, 121

 The identification and treatment 

of any potentiating factors is an important first step.
58, 112

 Patients should be educated 

about CRF before beginning treatment and at regular points throughout the treatment 

and post-treatment period. The education should be comprehensive, including causes, 

characteristics, patterns of onset and duration, impact on mood and functioning, and 

strategies for managing CRF.
27, 109, 112

 The value of education should not be 

underestimated as it has been recognised that patients who have been prepared for CRF 

with comprehensive education report less severity or functional impact of CRF than 

those who receive no preparatory information.
49, 74, 109, 127, 128

 

 

1.7.4.1 Strategies for managing CRF 

A number of non-pharmacological interventions for managing CRF have been 

developed and evaluated. Interventions recommended by the NCCN include general 

supportive care, activity enhancement, physically-based therapies and psychosocial 

interventions.
27, 112

 Patients should be educated about interventions that have been 

shown to be effective in limiting or reducing CRF. With that understanding, patients 

can then be encouraged to develop and implement their own plan for self- managing 

CRF, including seeking appropriate healthcare assistance where needed.
27, 91, 109, 112

 

Evidence suggests that no single intervention is likely to be effective for each person, 

therefore some research recommends patients should try a range of CRF management 
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strategies, evaluating each of them and adopting techniques or combinations of 

interventions that work for them.
91, 109

  

 

1.7.4.1.1 General supportive care 

General supportive care recommendations for patients include education and 

encouragement of a healthy and balanced diet. Patients should be advised about the 

need for adequate fluid intake as well as ensuring a balanced and appropriate intake of 

protein, carbohydrates, fats, vitamins and minerals to meet the body’s energy demands 

and therefore prevent or treat CRF.
27, 112, 118, 127, 129

 Consultation with a nutritionist may 

be beneficial to assist the patient understand their individual needs.
27

 

 

In addition to dietary advice, advice regarding balancing rest with activity is 

recommended. This requires prioritising and pacing activities, delegating or postponing 

less essential activities, whilst limiting daytime sleep to less than an hour to avoid 

interrupting normal diurnal sleep patterns.
27, 39, 112

 Further general supportive care 

includes advising patients on attention-restoring activities, such as exposure to natural 

environments and also distractions such as games, music or socialising can also be 

beneficial.
27, 91, 112, 118

 

 

1.7.4.1.2 Activity enhancement 

Increased physical activity during and after treatment for cancer has the most consistent 

evidence of effectiveness in mitigating CRF.
27, 48, 58, 112

 The strongest benefit has been 

demonstrated while patients are undergoing cancer treatment rather than after the 

treatment period.
46

 Three systematic reviews
46, 78, 130

 which included exercise 

interventions for CRF found that there were differences in the study methodology, type 

of exercise, duration and intensity of exercise and different measures for CRF were 

used, making interpretations and conclusions difficult. Moreover, results from 

numerous exercise interventions are inconsistent; however the growing body of 

evidence provides increasing indications that exercise can be effective in reducing CRF 

and also provides support for the safety of exercise as an intervention for CRF.
27, 58, 112, 

127
 

 

It can often be difficult to convince a person experiencing CRF that exercise is 

beneficial, especially if they are physically deconditioned or lack motivation to be 

compliant with an exercise program.
27, 48, 131

 It may be necessary to encourage the 
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patient to begin with low levels of activity, gradually increasing the frequency, duration 

and intensity as condition or motivation improves.
27

 In addition, patients with certain 

comorbidities or limitations should be referred to physical therapists for assessment and 

exercise advice. These include people with cardiovascular or respiratory conditions, 

functional or anatomical deficits, recent surgery such as prostatectomy, substantial 

physical deconditioning or bone metastases.
27

 

 

1.7.4.1.3 Physically based therapies 

Physically-based therapies are those therapies that are performed on the person and 

include acupuncture and massage.
27

 The evidence for these therapies is preliminary and 

limited, with studies so far mostly conducted in small samples, however positive effects 

have been reported.
27, 57, 112

 Since 2012, randomised controlled trials (RCT) 

investigating acupuncture for managing CRF
132, 133

 have appeared in the literature, and 

while the results appear positive, further studies are needed to rule out a placebo effect 

and also need to be conducted in different cancer types and treatments. Further 

evaluation into both acupuncture and massage is required with larger samples and more 

rigorous study designs, however results to date show that physically-based therapies 

have potential for managing CRF.
27, 134

 

 

1.7.4.1.4 Psychosocial interventions 

Evidence from RCTs and systematic reviews supports the benefits of educational 

interventions and psychological support, in particular cognitive behavioural therapy 

(CBT), in managing CRF.
26, 54, 78

 Such interventions decrease CRF severity and its 

impact on daily functioning and distress.
27, 39, 57, 58, 112

 Psychosocial interventions are 

particularly useful for people in whom exercise is contraindicated, who may have no 

motivation for or compliance with exercise, or as an adjunct to exercise.
48, 58

 Whether 

the interventions are delivered one-on-one, in group sessions, or over the telephone, 

psychosocial interventions facilitate self-efficacy in the management of CRF.
48, 58

 

 

Educational interventions and cognitive behavioural therapies specifically designed for 

reducing CRF commonly incorporate information about CRF, its causes, patterns and 

relation to cancer treatment. Such interventions also include tailored strategies for self-

management of CRF and many include components of energy conservation and 

management (ECAM). This intervention advises patients on the principles of activity 

management and energy conservation and provides counselling on integrating these 
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principles into their daily lives. It includes advice on task delegation or postponement, 

prioritizing activities, incorporating rest with balanced activity, dietary advice, and the 

role of sleep hygiene.
27, 91, 112, 127, 135

 

 

As with exercise interventions for managing CRF, studies of psychosocial interventions 

vary considerably in their methodology, content, method of delivery, duration and 

assessment tools for the evaluation of CRF. The available evidence is insufficient for 

determining the optimal program or method of delivery, however it is recognised that 

programs that are too lengthy or involve frequent sessions in fact exacerbate CRF.
48, 58, 

112
 

1.8 Rationale for this thesis 

Worldwide, prostate cancer has become the second most diagnosed cancer, and in men 

is the sixth leading cause of cancer death.
5, 8, 15

 The increase in incidence is likely due in 

part to improved detection methods. Therefore, more men are being diagnosed and 

being diagnosed earlier, at lower stages of disease and at younger ages.
5
 Improvements 

in screening and treatment mean that more men are living longer as cancer survivors.
5
 

This phenomenon, however, is consistent across many cancer types.
45, 136, 137

 

 

Cancer treatments come with a range of side-effects, some specific to the type of cancer 

and the specific treatment.
28

 There are, however, recognised common side effects of 

many types of cancer and its treatment that can persist for years after treatment.
136

 

These side effects include fatigue, depression, anxiety, pain, cognitive limitations and 

sexual dysfunction.
28, 45, 136

 Cancer-related fatigue is one of the most common concerns 

across many cancer types, experienced by up to 100% of cancer patients at some point 

during or after cancer treatment.
28, 56, 60, 136

 

 

Side effects of concern for men treated for prostate cancer that have received the most 

attention in the literature include urinary and bowel symptoms, erectile dysfunction, and 

fatigue.
6, 17, 92, 93, 102, 138, 139

 Many of these symptoms, particularly CRF, are common 

across treatment modalities.
6
 Urinary, bowel and sexual symptoms have received the 

most attention, and less is known about CRF in men treated for prostate cancer.
93, 102

 

This is not surprising, however, as studies have shown significant differences between 

the ratings of patient symptoms by healthcare professionals, particularly physicians, and 

the self-assessment of symptoms by the patients themselves.
91, 119

 In their study 
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examining the correlation of urologists’ and prostate cancer patients’ rating of 

symptoms, Sonn et al
119

 found that urologists noted impairment in urinary or sexual 

function more often than fatigue or pain. Further, the study team found a greater 

disparity for fatigue than for urinary incontinence. A separate study by Luthy et al
140

 

also found considerable incongruities between patients’ reporting of CRF and 

oncologists’ reporting of its presence. Whereas 87.5 percent of patients reported it on 

entry, in only 59.7 percent of cases was it reported by oncologists. These studies lend 

weight to the argument that healthcare professionals recognise and treat tangible, 

physical symptoms more than not-so-visible symptoms such as CRF.
27, 34, 114

 

 

In general, CRF as a side effect has been of growing concern and therefore received 

greater attention by researchers only more recently, mainly because it has been 

traditionally ignored or not well managed. Most of the intervention studies conducted to 

address CRF have focused on breast cancer.
131, 141

 As a result of the lack of emphasis on 

interventions for CRF in men treated for prostate cancer, this cancer group was chosen 

as the focus of this thesis. Within Australia, Registered Nurses and other allied health 

professionals supporting cancer patients are unable to prescribe medications and must 

refer to medical officers for medical assessment and prescription of medications.  

Prescribing restrictions such as these may not apply in all countries however. The 

evidence on pharmaceutical management of CRF, however, indicates that such 

therapies have minimal, if any, effectiveness.
126

 Not withstanding any prescribing rights 

or restrictions, non-pharmacological management strategies that any healthcare 

professional, particularly nurses, are able to provide to men treated for prostate cancer 

independently of medical officers are the focus of this thesis. 

 

Non-pharmacological interventions that appear effective for managing CRF in men 

treated for prostate cancer include exercise, education and CBT.
78, 79, 142

 Exercise 

interventions have been the most studied interventions for CRF in general and have the 

strongest evidence of effectiveness.
78, 79

 Motivation for, or adherence to, exercise has 

been proven to be a significant problem in cancer patients.
131, 141, 143

 This highlights the 

need for other interventions for managing CRF. Therapies other than physical activity 

are promising but have limited scientific evidence as yet.
58

 Evidence of benefit has been 

shown for education and CBT, though the few studies to date differ in their 

methodologies, content and timeframe making comparison difficult.  
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The need for tailored care for the self-management of CRF in men treated for prostate 

cancer is evident.
121, 143, 144

 Interventions should identify individuals’ needs and address 

each participant’s requirements accordingly. Needs differ in relation to treatment 

modality and related side effects, but also in terms of education and social support.
144

 

An education intervention such as ECAM can be tailored to individuals’ needs, pre-

existing knowledge and their available social support. Energy conservation and 

management is the deliberate, planned management of an individual’s activity during 

times of high fatigue so that valued goals and activities can be maintained. It includes 

strategies for priority setting, delegation of activities, pacing activity, maintaining 

balanced diet, and sleep hygiene.
135

 The ECAM intervention also includes education on 

CRF and its causes and discourages physical inactivity. Education to prepare a patient 

about the experience of CRF in the context of their cancer and treatment has been 

shown to reduce the distress associated with CRF by preparing them for this problem, 

and supports positive coping, which helps decrease the perceived presence of CRF and 

also decreases the impact on physical functioning.
74, 112, 141, 144

 

 

It is important to tailor care to the needs and choices of the individual in order to 

promote effective self-management of CRF.
112, 143, 144

 If motivation for exercise is low, 

for example, adherence to an exercise regime is unlikely. Equally, if a person is not 

receptive to a psychosocial intervention such as CBT, there is unlikely to be a benefit 

from the intervention. Further, due to the multidimensional nature of CRF, no single 

intervention in isolation is likely to be the sole solution to managing it. Different 

interventions may be effective at different stages of the person’s journey through 

treatment and beyond.
91, 112, 131, 138, 141

 As such, a range of strategies needs to be 

available to allow for the tailoring of care to suits the needs and choices of individuals. 

 

The best approach to managing CRF is multi-modal, incorporating both physical 

activity and psychosocial interventions.
46, 118

 Owing to the lack of evidence of 

effectiveness of psychosocial interventions, in particular ECAM, for men treated with 

prostate cancer, this thesis will build upon previous research into managing CRF in men 

treated for prostate cancer. 

1.9 Aims of the research 

This thesis aims to build upon the current body of knowledge relating to CRF, 

specifically in relation to men treated for prostate cancer. A systematic review was 
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completed to explore the available evidence on effective non-pharmacological 

interventions for managing CRF in men treated for prostate cancer.
78

 A theoretical 

framework was developed for understanding CRF and its impact on men treated for 

prostate cancer, and to understand the unique experience of each individual and their 

efforts to adapt to, and self-manage, the condition. The results of the systematic review 

identified an intervention for managing CRF that had not been tested in men treated for 

prostate cancer. Using the theoretical framework as a guide in the choice and 

development of the intervention, two pilot studies were conducted to assess the 

effectiveness of ECAM in reducing CRF in men with prostate cancer. 

1.10 Composition of this thesis 

This thesis presents research examining non-pharmacological interventions for 

managing CRF in men treated for prostate cancer. The research component of this thesis 

is presented over the following three chapters, with a discussion and conclusion as the 

final chapter: 

 

Chapter 2: Non-pharmacological interventions for cancer-related fatigue in men 

with prostate cancer: A systematic review 

This chapter presents a systematic review
78

 of the available research evidence 

undertaken to determine effective non-pharmacological interventions for managing 

CRF in men treated for prostate cancer.  

 

Chapter 3: Conceptual framework 

Two conceptual models are reviewed in this chapter. The two models are the Common 

Sense Model of Illness Representation (CSM) and Piper’s Integrated Fatigue Model 

(IFM). The two models are then synthesised into a conceptual framework, which is 

subsequently used to guide the research presented in Chapter 4 of this thesis. 

 

Chapter 4: Energy conservation and management pilot studies 

This chapter presents two experimental pilot studies of an intervention for managing 

CRF in men treated for prostate cancer. These two RCTs examine the effectiveness of 

an ECAM intervention in two different groups of participants: men commencing 

treatment for prostate cancer and men who had completed treatment for prostate cancer 

in the previous twelve months. 
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Chapter 5: Discussion and conclusion 

The final chapter provides a review of the thesis, including a review of the research 

aims. The significance and clinical implications are discussed and suggestions for future 

research are presented. 
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Chapter 2 - Systematic review 

This chapter presents a systematic review undertaken to identify and assess the non-

pharmacological interventions available for managing CRF and where there was 

sufficient evidence, to determine the effectiveness of interventions. In line with the 

research focus of this thesis, the population of interest for this systematic review was 

men being treated for prostate cancer. 

 

The citations for the systematic review as published in the JBI Database of Systematic 

Reviews and Implementation Reports,
78

 and the derivative article published in the 

International Journal of Nursing Practice
79

 can be found in Appendix 1.1.
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2.1 Background  

In recent years men’s health has been receiving increased attention, due in part to the 

higher rates of mortality and preventable death for males compared to females across 

most Western countries, lower health status and lower rates of reporting illness than 

women.
145-147

 A recent study conducted in Australia has shown that, in order to curb 

these trends and improve health behaviours amongst men, there needs to be increased 

awareness of men’s health issues and that specific men’s health programs need to be 

developed as currently they are either limited or non-existent.
145

 

 

Prostate cancer has become the most commonly diagnosed non-cutaneous cancer in 

Australia, accounting for 31% of male cancers and 17% of all cancers in 2007.
148

 

Worldwide, prostate cancer is the second most frequently diagnosed cancer among men 

and the second most common cause of cancer death in men.
19, 149

 Men’s resistance to 

seeking treatment for prostate cancer is commonly attributed to the concepts of 

masculinity and their desire to not appear weak or vulnerable.
146

 Awareness of prostate 

cancer and other health issues among men in Australia however is increasing. For 

example, in recent years in Australia, publicity campaigns have emerged to raise 

awareness and encourage proactive health behaviours in men. Campaigns such as “Be A 

Man”
150

 and “Talk About Your Tackle”
151

, featuring prominent male sporting identities, 

recognised stereotypes of masculinity, have helped raise awareness of men’s health and 

well-being; similar campaigns may exist in other countries. 

 

Prostate cancer is a complex disease and decisions regarding treatment require many 

aspects of the disease and the person to be considered.
19

 Treatment options for men 

diagnosed with prostate cancer are dependent on a range of factors, including the size 

and location of the tumour, whether the cancer has spread beyond the prostate, the 

man’s age and overall health status.
1, 4 

Treatments commonly include surgery, RT, 

hormone therapy, chemotherapy, or combinations of these treatment modalities. The 

nature of each of these treatments has been described previously in Chapter 1, Section 

1.4 of this thesis. 

 

There are many known side effects experienced by patients as a result of cancer and 

cancer treatments. Much of the focus of symptom management has historically been 
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directed at physical symptoms and side effects such as nausea, vomiting and pain.
38

 Due 

to advances in the management of these disabling, physical side effects, particularly 

nausea and vomiting, fatigue has emerged as the most common, distressing complaint 

reported by cancer patients.
35-38

 Side effects of treatment for prostate cancer commonly 

include urinary and bowel problems, sexual dysfunction and CRF.
152, 153

 Symptom 

management is often focused on the physical problems and there is usually little 

acknowledgement of CRF in men treated for prostate cancer.
119, 152, 153

 The true 

prevalence of CRF in men treated for prostate cancer is difficult to determine. In a 

comprehensive review of literature published between 1970 and January 2012, 

Langston et al
152

 located thirteen studies (with a total of 5 992 participants) 

investigating the prevalence of CRF in men with prostate cancer. Reporting of 

prevalence by studies located by the review was varied; some studies reporting CRF 

across heterogeneous samples with differing stage of disease and treatments, other 

studies reporting prevalence by treatment and a few studies comparing prevalence 

between treatments.
152

 Further compounding the difficulty in determining prevalence, 

the studies in the review by Langston et al
152

 used different scales to measure CRF, with 

a lack of consistency in determining chronic, clinical or moderate-severe fatigue. 

Reported prevalence in the studies ranged from as low as 13 percent in men who 

underwent RP alone and as high as 71 percent in men who received RT.
152

 

Notwithstanding the difficulties in determining accurate prevalence data, it can be 

concluded that CRF can affect a significant proportion of men receiving treatment for 

prostate cancer. 

 

Cancer-related fatigue negatively impacts a person’s functional status and QoL. In men 

treated for prostate cancer, CRF can be debilitating, severely limiting usual physical 

function, activities, employment and social roles. The negative effect of CRF can be 

accompanied by guilt, anger, boredom and loss of self-esteem and is associated with 

psychological issues such as depression and anxiety.
35, 65, 139, 152

 If CRF could be 

alleviated or minimised, it follows that men with prostate cancer should therefore be 

able to enjoy a better QoL. The lack of recognition of CRF by healthcare professionals 

however means that men treated for prostate cancer may not receive the advice and 

support they need to manage this disabling problem.
152, 154, 155

 Attempts to cope with 

CRF in isolation mean that people usually adopt common-sense self-care strategies that 

are generally ineffective.
152, 155-157

 Self-care strategies that are supported by healthcare 

professionals using the best available evidence are likely to be more effective in 
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managing CRF and improving QoL.
158

 

 

The first published report of CRF as a side effect of cancer treatment appeared in 

1979,
159

 although CRF received little attention in the years that followed. In the late 

1980s CRF gained some recognition as a symptom of cancer and side effect of cancer 

treatment, however mostly as an incidental finding in psychosocial studies or reports of 

cancer treatment trials.
34, 159

 It is only since the early 1990s that knowledge about CRF 

has increased and received wider attention in the scientific literature
159

 and 

interventional trials, although mostly in women with breast cancer.
160

 Prior to the 

advances in the management of nausea and vomiting, CRF was either unrecognised or 

overlooked by clinicians.
160

 In the event a patient had indicated their fatigue to a health 

professional, for the most part they were advised to get plenty of rest.
130

 As discussed in 

Chapter 1, reduction in activity due to fatigue leads to reduced neuromuscular 

efficiency, reduced muscle mass and a decline in cardiovascular fitness, all of which in 

turn exacerbate fatigue.
35, 36

 As a result, exercise has been identified as an effective non-

pharmacological intervention for the alleviation of fatigue in cancer patients in 

general.
49, 50

 Motivation for exercise, however, may be low in men with prostate cancer 

experiencing fatigue, therefore establishing what other interventions are effective by 

investigation with randomised controlled trials is imperative. If fatigue can first be 

ameliorated in such cases by non-exercise interventions, motivation for and compliance 

with exercise regimes may then be increased to further reduce the experience of fatigue. 

 

To date there have been two Cochrane systematic reviews examining the effectiveness 

of interventions for CRF, one investigating exercise interventions
130

 and the other 

psychosocial interventions
161

, but neither specifically in men with prostate cancer. A 

review with meta-analysis by Cramp and Daniel
130

 identified exercise as an effective 

intervention for CRF both during and after treatment, across a range of multiple cancer 

types investigated. Goedendorp et al
161

 examined the effects of psychosocial 

interventions on fatigue experienced by people with cancer. Whilst that systematic 

review
161

 included one study specifically on men with prostate cancer, the participants 

in included studies were analysed as a general cohort of cancer patients.
161

 The results 

suggested that education, self-care or coping strategies and activity management were 

effective in reducing fatigue. In addition to these systematic reviews, an unpublished 

study by Purcell
53

 reported no significant effect on CRF of an education program in 

patients with different cancers undergoing RT alone. 
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Despite the range of treatment interventions described above for managing CRF, 

decisions on suitability of a particular treatment option for men with prostate cancer 

should incorporate individual patient preferences when delivering patient care. Towards 

this aim, there is a need to identify all effective interventions as established by rigorous 

research for CRF in order to individually tailor management of fatigue.  

 

2.2 Objectives 

The objective of this systematic review was to identify and synthesise the best available 

evidence on the effectiveness of non-pharmacological interventions for managing CRF 

in men being treated for prostate cancer or having completed treatment within the 

previous twelve months.  

 

2.2.1 Inclusion criteria 

2.2.1.1 Types of participants 

This review considered men with prostate cancer (regardless of stage of disease, 

previous treatment or co-morbidities), aged 18 years and over who were undergoing any 

treatment, or had completed any treatment for prostate cancer within the previous 12 

months. 

2.2.1.2 Types of intervention(s)/phenomena of interest 

This review considered studies that evaluated non-pharmacological interventions, 

including exercise, diet modification, counselling, education and CBT. Comparators 

included other non-pharmacological interventions or usual care. 

2.2.1.3 Types of studies 

This review considered RCTs and other prospective study designs for inclusion. As it 

was anticipated that RCTs would not be located for all of the interventions identified by 

this review, it was decided a priori other prospective study designs including non-

randomised controlled trials, quasi-experimental and cohort studies would be 

considered in these instances in an effort to include the “best available” evidence in 

each case. Ultimately, only experimental studies were included, with the majority being 

randomised controlled trials.  

2.2.1.4 Types of outcomes 

This review considered studies that included fatigue and QoL measures, using existing, 

validated tools. 
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2.2.2 Search strategy 

In the second half of 2011, a preliminary literature search was conducted prior to the 

development of the protocol for this review to verify that the topic had not been 

previously addressed, and to confirm that there would be studies available addressing 

the topic sufficient to conduct a systematic review. A search of the JBI Database of 

Systematic Reviews and Implementation Reports and The Cochrane Database of 

Systematic Reviews did not reveal any previous reports on the subject for the intended 

population. In addition to the searches of these databases, both MEDLINE and 

CINAHL were searched using keywords to identify systematic reviews and 

interventional studies addressing the topic. The searches revealed no systematic reviews 

addressing the specific topic and confirmed the existence of interventional studies for 

managing CRF in men treated for prostate cancer. 

 

Following development of the systematic review protocol and its acceptance for 

publication in the JBI Database of Systematic Review and Implementation Reports,
162

 a 

comprehensive three-step search strategy was utilised. An initial limited search of 

MEDLINE and CINAHL was undertaken for the first step in the process, using the 

terms ‘prostate cancer’, ‘fatigue’ and ‘intervention’. This was followed by analysis of 

the keywords contained in the title and abstract, and of the index terms used to describe 

the articles retrieved during this initial search. These keywords and index terms were 

used in the second step of the search strategy. 

 

A second search using all identified keywords and index terms was then undertaken 

across all included databases in March 2012. The search strategy aimed to find both 

published and unpublished studies available in the English language between January 

1990 and March 2012. Searching for pertinent evidence did not extend beyond 1990 as 

the first tests of interventions for CRF began to be published in the mid-1990’s.
159

 In 

order to maximise the sensitivity of the search strategy, no other predefined limits were 

applied to the database search strategies. During the screening of citations (see Section 

2.4.1), literature reviews, systematic reviews, editorials, commentaries, letters, case 

studies and conference abstracts were excluded. 

 

Four main concepts were used during this second stage of the search process: ‘prostate 

cancer’, ‘fatigue’, ‘nursing’/‘non-pharmacological’ and ‘intervention’. Whilst three 
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concepts were used in the initial search, four concepts were used during the second 

stage of the search due to the number of pharmacological interventions identified during 

the first stage of the search process. Such citations are irrelevant to this review and so 

the addition of the fourth concept, encompassing the terms ‘nursing’ and ‘non-

pharmacological’, aimed to increase the specificity of the search strategy. 

 

The databases searched included: 

CINAHL, PubMed, PsycINFO, Cochrane Central Trials Register and Embase. 

The detailed search strategy for each database is presented in Appendix 2.1. Utilising 

the same search terms, the search for unpublished studies included: 

MedNar, PsycEXTRA, SIGLE, Australian New Zealand Clinical Trials Registry, 

ClinicalTrials.gov, World Health Organisation International Clinical Trials Registry 

Platform and EU Clinical Trials Register. 

 

The third stage of the search for relevant citations consisted of reviewing the reference 

lists of all papers retrieved for detailed examination. This review of the reference lists 

revealed a number of potentially relevant studies that had not been previously identified, 

however the majority of these ultimately did not meet the inclusion criteria upon full 

text review (see Section 2.4.1 and Figure 2-1). 

 

2.3 Methods of review 

2.3.1 Assessment of methodological quality 

Papers selected for retrieval were assessed by two independent reviewers for 

methodological quality prior to inclusion in the review. The Joanna Briggs Institute 

Meta Analysis of Statistics Assessment and Review Instrument (JBI- MAStARI) critical 

appraisal tools for “Randomised and Pseudo-Randomised Studies” (Appendix 2.2) was 

used for the assessment of quality. In order to be considered of adequate quality for 

inclusion in the review, a minimum of six out of the ten questions of the critical 

appraisal tool from JBI-MAStARI were required to be answered in the affirmative. 

There was no disagreement between the reviewers across the selected studies, therefore 

a third reviewer was not required. 

 

2.3.2 Data extraction 

Data was extracted from studies included in the review using standardised data 
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extraction tools from the JBI-MAStARI (Appendix 2.3). The data extracted included 

specific details about interventions, participants, samples, study objectives, methods, 

and outcomes of significance to the review question. Fatigue is a recognised element of 

QoL
163

, however QoL as a global measure of well being was not reported in this review 

as all included studies evaluated and reported CRF independently as an outcome 

measure, despite identification of QoL as a potential outcome of relevance to the review 

question. 

 

2.3.3 Data analysis 

Meta-analysis was considered for this systematic review where similar interventions, 

methodologies and assessment tools were clearly employed between the included 

studies. Quantitative data was not pooled in a statistical meta-analysis due to the 

heterogeneity of the eight included studies across aspects of their population, 

interventions (and timing of interventions and assessments) and methodologies 

employed (for example, unidimensional and multidimensional tools for assessing 

fatigue). Hence, a narrative summary of the results is presented. Numerical results 

(fatigue scores) are presented as mean and standard deviation (SD). 

 

2.4 Results 

2.4.1 Process of study inclusion 

One thousand four hundred and eighty potentially relevant citations were identified by 

the comprehensive search of databases detailed above. Following the removal of 339 

duplicate citations, the remaining titles and abstracts were then assessed on the basis of 

the eligibility criteria detailed above. During this process, 1072 citations were excluded, 

leaving 69 studies that were retrieved in full for further examination, as additional 

information beyond the titles and abstracts was needed to determine if the paper met the 

inclusion criteria for this review. After reviewing the full text articles, a further 59 

studies were excluded. Review of the reference lists of the 69 retrieved studies 

identified a further 40 potentially relevant studies that were retrieved for full text 

examination. Of these papers, 35 were excluded upon detailed examination as they did 

not match the eligibility criteria for the review, leaving 15 papers in total for critical 

appraisal of methodological quality. Following critical appraisal, eight studies were 

deemed to be of high enough methodological quality to be included. Schematic 

presentation of the process of study inclusion is presented in Figure 2-1. 
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Figure 2-1 Flow diagram of study inclusion process 

 

 

Fifteen studies that matched the eligibility criteria were critically appraised for 

methodological quality. After appraisal of methodological quality using the JBI-

MAStARI critical appraisal tool, eight studies were determined to be of sufficient 

quality for inclusion in this review. The principle reason that studies were not included 

was due to insufficient data specific to prostate cancer. Authors of these papers were 

contacted with requests to provide missing data however no replies were received and 

hence these studies were excluded. One paper was excluded as it did not report 

statistical results. Appendix 2.4 provides details of the included studies. Appendix 2.5 

provides a list of excluded studies and the reasons for exclusion. 
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2.4.2 Description of included studies 

Five of the eight included studies investigated physical activity as an intervention to 

alleviate CRF in men with prostate cancer, whilst three studies addressed diverse 

psychosocial interventions including education, counselling or CBT. Sample sizes 

ranged from 21 to 155 participants with an age range of 46 to 87 years. Geographical 

location of included studies was diverse, with three studies conducted in Canada,
21, 131, 

164
 two in the United Kingdom,

129, 165
 two in the United States

50, 166
 and one in the 

Netherlands.
49

 The earliest included study was published in 2003,
164

 with the latest in 

2011.
166

 Interventions ranged in complexity from providing simple information
49

 to 

physical activity interventions with a battery of questionnaires and assessments of 

physical activity, fitness and anthropometrics.
131

 In all studies fatigue outcomes were 

measured using validated self-report instruments. 

 

2.4.3 Methodological quality 

Seven of the eight included experimental studies were RCTs. Overall, the 

methodological quality of the included studies was high. The assessment of 

methodological quality for the included studies is presented in Table 2-1. 

 

Table 2-1 Methodological quality of included experimental studies 

Citation Q1
 

Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Segal et al, 2009
42 

Y N Y Y Y Y Y Y Y Y 

Bourke et al, 2011
39 

Y N Y Y Y Y Y Y Y Y 

Badger et al, 2011
43 

Y N N N N Y Y Y Y Y 

Espie et al 2008
37

 Y N Y N N Y Y Y Y Y 

Monga et al 2007
41 

Y N N N N Y Y Y Y Y 

Segal et al 2003
40 

Y N N Y Y Y Y Y Y Y 

Culos-Reed et al, 2010
38 

Y N N Y N Y Y Y Y Y 

Goedendorp et al, 2010
36

 Y N Y Y N Y Y Y Y Y 

Number ‘yes’ responses 8/8 0/8 4/8 5/8 3/8 8/8 8/8 8/8 8/8 8/8 

Y=Yes, N=No, Q1=random allocation, Q2=participants blinded, Q3=allocator blinded, Q4=outcomes of 

withdrawals described and included in analysis, Q5=outcomes assessors blinded, Q6=control and 

treatment groups comparable at entry, Q7=groups treated identically other than for interventions, 

Q8=outcomes measured the same way for all groups, Q9=outcomes measured in a reliable way, 

Q10=appropriate statistical analysis used 

 

As indicated in Table 2-1, for questions two, three and five (details on allocation 

concealment, blinding and outcomes of withdrawals from the study respectively, refer 
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to Appendix 2.2) of the quality appraisal checklist there was little or no compliance. For 

question two this is understandable, as it is difficult to blind the participants to the 

interventions received in these studies, and no studies met this criteria. This does, 

however, raise the possibility of performance bias, which can occur when participants in 

a study are aware of which intervention was received and as a result may give more 

favourable responses or perform better.
167

 This introduces the risk that the knowledge of 

which intervention was received affects the outcomes rather than the intervention 

itself.
168

 Allocation concealment to treatment groups from the allocator (question three) 

was stated in half of the included studies.
21, 49, 129, 165

 Blinding to treatment allocation by 

those assessing treatment outcomes (question five) was stated in only three of the eight 

studies.
21, 129, 164

 Three studies did not provide adequate description of people who 

withdrew or any details of their inclusion in subsequent analyses (question four).
50, 165, 

166
 

 

2.4.4 Interventions for cancer-related fatigue in men with prostate cancer 

A number of interventions were assessed in the studies and results were combined and 

are discussed in a narrative summary below. The results are organised and presented for 

each intervention. A summary table of all included studies is presented in Appendix 2.4. 

A summary and comparison of the different fatigue measures used in the included 

studies is presented in Table 2-2. 

 

Table 2-2 Characteristics of the self-report measures of cancer-related fatigue 

used in included studies
155, 169-171

 

Measure Dimension of fatigue 

evaluated 

Scale and number of 

items 

Study using the 

measure 

Multidimensional 

Fatigue Inventory 

(MFI) 

Global experience, somatic 

symptoms, affective symptoms, 

cognitive symptoms and 

behavioural symptoms 

5-point Likert scale, 

20 items. Score range 

20-140, higher scores 

indicate greater 

fatigue 

Badger 2011
166

 

Functional Assessment 

of Cancer Therapy – 

Fatigue (FACT-F) 

Physical, affective and cognitive 

dimensions of fatigue 

5-point Likert scale, 

13 items. Score range 

0-52, lower scores 

indicate greater 

fatigue 

Bourke 2011
129

 

Segal 2009
21

 

Segal 2003
164

 

Fatigue Severity Scale Single item fatigue severity 100mm VAS for Culos-Reed 
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Measure Dimension of fatigue 

evaluated 

Scale and number of 

items 

Study using the 

measure 

(FSS) score and impact on daily 

functioning 

severity. 7-point 

Likert scale, 9 items 

for impact. 

Score range for 

impact 1-7, higher 

scores indicate 

greater fatigue 

2010
131

 

Piper Fatigue Scale – 

Revised (PFS-R) 

Severity, behavioural, sensory, 

affective/meaning and 

cognitive/mood 

11-point Likert scale, 

22 items. Score range 

0-10, higher scores 

indicate greater 

fatigue 

Monga 2007
50

 

Checklist Individual 

Strength – Fatigue 

(CIS-fat) 

Subjective experience of fatigue 7-point Likert scale, 8 

items. Score range 8-

56, higher scores 

indicate greater 

fatigue 

Goedendorp 

2010
49

 

Fatigue Symptom 

Inventory (FSI) 

Severity, frequency, daily 

pattern and interference with 

QOL 

11-point Likert scale, 

14 items. Score range 

0 – 10, higher scores 

indicate greater 

fatigue. 

Espie 2008
165

 

 

2.4.5 Results of physical activity interventions 

Five of the eight included studies assessed physical activity interventions (447 

participants)
21, 50, 129, 131, 164

 used to manage fatigue in men with prostate cancer who 

were undergoing or had completed treatment within the previous 12 months. Of these 

five studies, two assessed combined resistance and aerobic exercise
129, 131

, one assessed 

resistance exercise alone
164

, one aerobic exercise alone
50

 and one compared aerobic 

with resistance exercise.
21

 The interventions and the studies assessing these are 

described below, reporting only fatigue outcomes. 

 

2.4.5.1 Combined resistance and aerobic exercise 

Culos-Reed et al
131

 reported on a RCT in Canada of 100 men with prostate cancer (age 

range 46- 86 years) being treated with ADT for at least six months. Fifty three men 

were randomised to the intervention group and 47 to the control group. The intervention 

was a 16-week individually tailored exercise program incorporating both home-based 
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activity and weekly group sessions, primarily consisting of walking, stretching and light 

resistance exercises. The men in the control group were assigned to a wait-list and 

received no intervention. Fatigue outcomes were measured using the FSS. The FSS 

assesses fatigue severity using a single-item 100mm VAS. A nine-item questionnaire 

assesses the impact of fatigue on daily functioning in a variety of chronic medical 

conditions, including prostate cancer. Items are measured on a 7-point scale and a mean 

score is derived from the total score, with higher scores reflecting more severe fatigue. 

This study only reported the scores from the impact on daily functioning questionnaire. 

Assessments occurred prior to randomisation (baseline) and immediately following the 

16- week intervention. Follow-up assessments were completed at two and six months 

following intervention, however the results of the follow-up assessments have not been 

reported or discussed. 

 

No significant difference was observed in fatigue scores between exercise and control 

groups after 16 weeks (Table 2-3). Similarly, no statistically significant difference was 

observed in fatigue scores within the intervention group after 16 weeks when compared 

to baseline, although some reduction in scores was apparent (Table 2-3). Based on this 

diminishing trend in fatigue scores in the intervention group, the authors concluded that, 

despite the lack of statistical significance, for men with prostate cancer suffering from 

fatigue as a result of ADT, any relief from fatigue is beneficial and physical activity 

combining resistance and aerobic exercise appears to be an effective therapy. 

 

Table 2-3 Fatigue Severity Scale scores at baseline and after 16 weeks 

of a tailored exercise program
131

 

 FSS score
a
 P 

 Intervention Control  

Baseline 4.49 ± 1.45 4.50 ± 1.33  

16 weeks 4.15 ± 1.58 4.46 ± 1.12 0.429 

P 0.211 0.870  

a
 Values presented are mean ± SD 

Bourke et al
129

 performed a RCT in the United Kingdom on 50 men (age range 60-87 

years) with advanced prostate cancer being treated with ADT for at least six months. 

Equal numbers of men were randomised into either a lifestyle intervention group or 

usual care group. The lifestyle intervention was a 12-week program, a complex 

intervention combining supervised and self-directed exercise with dietary advice. 
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Supervised exercise sessions comprised aerobic and resistance exercise while self-

directed exercise included brisk walking, cycling or gym exercise. Dietary advice 

consisted of a nutrition advice pack and fortnightly, short, healthy eating seminars. 

Participants were free to engage with the dietary advice as much or as little as they 

wished. The FACT-F was used to measure the fatigue outcome at baseline, at 

completion of the intervention (end point) and at six months (follow-up). The FACT-F 

is a 13-item self-report questionnaire designed to assess fatigue concerns in people with 

cancer. Items are measured using a five-point Likert rating scale, with a scoring range 

of 0-52. Lower scores reflect a greater fatigue severity. 

 

The results of this study are presented in Table 2-4, with a significant reduction in 

fatigue observed in the exercise group when compared to the control group. As a 

difference of three points is considered clinically relevant, these authors suggested that 

the lifestyle intervention had potential as an effective therapy for producing a clinically 

relevant and sustainable reduction in fatigue.
129

 It is important to note that as this study 

used a complex intervention of exercise and dietary advice, it is possible that the results 

are not attributable to exercise alone. 

 

Table 2-4 Functional Assessment of Cancer Therapy - Fatigue scores at baseline 

and after 12 weeks of a lifestyle intervention encompassing exercise and dietary 

advice
129

 

 FACT-F score
a
 P 

 Intervention Control  

Baseline 44 ± 6 43 ± 8  

12 weeks 48 ± 4 42 ± 8 0.002 

a
 Values presented are mean ± SD 

 

2.4.5.2 Resistance exercise 

Segal et al
164

 conducted a RCT in Canada to investigate the benefit of a 12-week 

resistance exercise program for reducing fatigue in 155 men with prostate cancer 

scheduled to receive ADT for at least three months after recruitment. Eighty-two men 

(mean age 68.2 years ± 7.9) were randomly assigned to the intervention group and 73 

men (mean age 67.7 ± 7.5) were randomly assigned to the wait-list, receiving no 

intervention. Men in the intervention group received a personalised resistance exercise 

program conducted three times per week over 12 weeks. Fatigue outcomes were 

measured using the FACT-F questionnaire prior to randomisation (baseline) and at the 
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end of the 12-week intervention (post-test). 

 

The results from this study are presented below in Table 2-5, indicating a statistically 

significant difference in fatigue between exercise and usual care groups after 12 weeks 

of the intervention. The authors concluded that exploratory analyses showed resistance 

exercise improved fatigue in men with prostate cancer treated with ADT, regardless of 

treatment intent (curative or palliative) or whether androgen deprivation therapy had 

been received for less than or more than one year. 

 

Table 2-5 Functional Assessment of Cancer Therapy - Fatigue scores at baseline 

and after 12 weeks of a personalised resistance exercise program
164 

 FACT-F scores 
a
 P 

 Intervention Control  

Baseline 40.8 ± 10.6 42.5 ± 8.5  

12 weeks 41.6 ± 10.5 40.3 ± 9.4 0.002 

a
 Values presented are mean ± SD 

 

2.4.5.3 Aerobic exercise 

Monga et al
50

 conducted a RCT in the United States to determine the benefit of an 

eight-week aerobic exercise intervention on CRF in 21 men (age range 62-80 years) 

with prostate cancer receiving RT. Eleven men were randomly allocated to the exercise 

program intervention group that comprised supervised aerobic exercise three times per 

week during the eight weeks of RT treatment; the remaining ten men were randomised 

to the control group, which received usual care for the duration of RT. The PFS was 

used to assess fatigue prior to the initiation of RT and at 8-weeks, upon completion of 

RT. The PFS is a 22-item self-report questionnaire developed specifically for measuring 

fatigue in cancer patients. Individual items are rated on a scale from 0 to 10 and an 

average of the summed individual items is derived to give an overall PFS score from 0 

to 10. Higher scores indicate more fatigue, although a patient is considered to be 

experiencing fatigue if they score six or more. 

 

The results indicate a significant difference in PFS scores between intervention and 

control groups after eight weeks (Table 2-6). Based on this marked difference observed 

between groups, the authors concluded that a supervised, concurrent aerobic exercise 

program prevents increasing CRF in men with prostate cancer undergoing RT. 

Similarly, a statistically significant reduction in fatigue scores was observed after the 8-
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week intervention when compared to baseline in direct contrast to the increase seen 

amongst participants in the usual care group (Table 2-6), lending further support to the 

benefits of aerobic exercise. 

 

Table 2-6 Piper Fatigue Scale scores at baseline and after 8 weeks of supervised 

exercise
50

 

 PFS score Sig. 

 Intervention Control  

Baseline 2.4 ± 2.4 1.1 ± 1.9  

8 weeks 0.8 ± 1.8 3.8 ± 2.2 <0.001 

P 0.02 0.004  

a
 Values presented are mean ± SD 

 

2.4.5.4 Resistance vs. Aerobic exercise 

Segal et al
21

 conducted a three-armed RCT comparing the effects of resistance exercise, 

aerobic exercise and usual care, on fatigue in men with prostate cancer undergoing RT 

with or without ADT. This study was conducted in Canada with 121 men (mean age 

66.3 years ± 7.0). The resistance exercise intervention group comprised 40 men, the 

aerobic exercise intervention group another 40 men and the usual care group contained 

41 men. The exercise interventions continued for 24 weeks with three supervised 

sessions per week. The FACT-F was used to measure fatigue outcomes, which were 

assessed prior to commencement of RT (baseline), 12 weeks into the exercise 

intervention program (midpoint) and at the completion of the intervention (post-test). 

 

Exercise interventions were shown to improve FACT-F scores indicative of fatigue over 

time (24-week intervention period) compared with usual care, although the resistance 

exercise group showed a greater improvement (Table 2-7). The authors concluded that 

only resistance exercise was superior to usual care from baseline to 24 weeks. 

Unadjusted group differences in mean scores demonstrated the resistance exercise 

intervention resulted in a clinically significant improvement in fatigue scores of 4.1 

(P=0.010) and 4.8 (P=0.002) points at midpoint and post-test compared to usual care. 

The aerobic exercise intervention improvements in scores were 4.6 (P=0.004) and 2.7 

(P=0.080) points at midpoint and post-test. Both resistance and aerobic exercise 

mitigate fatigue over the short term in men with prostate cancer receiving RT. 

Resistance exercise resulted in longer-term improvements. The results support the 

author’s assertion that resistance and aerobic exercise should be considered as 
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supportive care therapies for CRF in men with prostate cancer undergoing RT. 

Table 2-7 Functional Assessment of Cancer Therapy - Fatigue scores at baseline, 

after 12 weeks and 24 weeks of resistance exercise training, aerobic exercise 

training and control of a personalised resistance exercise program 

 FACT-F scores
a
 

 

Resistance 

exercise 

intervention 

Aerobic 

exrcise 

intervention 

Control 

Baseline 42.8 ± 8.7 44.1 ± 8.7 44.6 ± 8.7 

12 weeks 41.3 ± 9.1 43.1 ± 8.8 39.0 ± 8.9 

24 weeks 45.1 ± 9.1 44.2 ± 8.9 42.1 ± 8.8 

P
b 

0.040 0.850 0.020 

a
 Values presented are mean ± SD 

b
 P values given are change from baseline to post-test 

2.4.5.5.Summary 

Four included studies assessing physical activity interventions provided evidence of 

benefit of these regimes and one study showed a trend of improvement. Despite the 

heterogeneity between the included studies in terms of type of exercise, amount of 

exercise undertaken, duration of exercise intervention and metrics used to measure 

fatigue outcomes, overall physical activity was shown as beneficial in mitigating fatigue 

resulting from cancer and its treatment. One included study also reported beneficial 

effects for other aspects of QoL. Consistent trends towards improvement and 

statistically significant improvements in fatigue scores observed in exercise groups 

when compared to control groups, and also within groups undertaking exercise over 

time across the included studies, suggest that physical activity should be considered in 

the management of CRF in men with prostate cancer. These five studies, however, were 

only conducted in the context of men with prostate cancer being treated with ADT 

and/or RT. 

 

2.4.6 Results of psychosocial interventions 

Three included studies assessed psychosocial interventions
49, 165, 166

 (153 participants) 

used to manage CRF in men with prostate cancer undergoing or having completed 

treatment within the previous 12 months. In these three studies, one assessed telephone 

inter-personal counselling (TIP-C) and a multi-component education intervention
166

, a 

second assessed the effectiveness of CBT and a nurse-led educational intervention
49

, 
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whilst the third study investigated the benefits of CBT to reduce fatigue in people with 

cancer in comparison to usual care.
165

 Follow up in the included studies ranged from 

four to six months. 

 

Badger et al
166

 conducted a RCT in the United States to test the effectiveness of two 

telephone-delivered psychosocial interventions for maintaining and improving QoL, 

including fatigue. The study included 71 men with prostate cancer (mean age 66.99 

years ± 9.6) who were currently being treated or had completed treatment within the 

previous six months. Participants were randomised to either TIP-C intervention or 

health education attention condition (HEAC) intervention. Thirty-six men were 

randomly assigned to TIP-C and 35 men to HEAC. Both interventions were delivered 

for eight weeks and were designed for delivery over the telephone to overcome barriers 

to accessing the intervention. The TIP-C was developed from standard interpersonal 

psychotherapy combined with cancer education and addressed mood and affect 

management; emotional expression; interpersonal communication and relationships; 

social support; and cancer information. The HEAC incorporated written material about 

prostate cancer diagnosis and treatments as well as health-related topics such as 

nutrition during cancer, exercise for reducing fatigue, resources for cancer survivors and 

smoking cessation. The participants in the HEAC group received weekly telephone calls 

to review the materials provided. The fatigue outcome was measured using the MFI, a 

20-item self-report questionnaire designed to measure fatigue. Each item is scored on a 

seven-point Likert rating scale, with a higher total score reflecting greater fatigue 

experienced by the participant. The developers recommend scoring five sub-scales 

individually rather than a global score,
171

 however Badger et al have combined the 

subscales to form a global measure of fatigue.
166

 A baseline assessment was conducted 

prior to the commencement of the intervention, within the week of their final 

intervention (8-weeks) and eight weeks after final intervention (16-weeks). 

 

Results across the three time points show a decrease in MFI score amongst participants 

who received the HEAC over time, but no change in scores amongst those receiving 

TIP-C (Table 2-8). Despite conducting statistical tests, P values for analyses between or 

among groups presented here were not reported by the study authors. Based on their 

analyses, the authors concluded that the HEAC was a superior intervention, as men in 

the TIP-C group did not show a significant change in CRF over the duration of the 

study, whilst those in the HEAC group did.  
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Table 2-8 Multidimensional Fatigue Inventory scores at baseline, after 8 weeks of 

either telephone interpersonal counselling (TIP-C) or health education attention 

condition (HEAC) and a further 8 weeks post-intervention (16 weeks)
166 

 MFI score
a
 

 TIP-C Intervention HEAC Intervention 

Baseline 26.78 ± 15.8 28.17 ± 18.1 

8 weeks 27.06 ± 17.5 24.48 ± 19.2 

16 weeks 26.81 ± 17.5 21.69 ± 17.5 

a
 Values presented are mean ± SD

 

Goedendorp et al
49

 conducted a RCT with 220 cancer patients with various 

malignancies receiving curative treatment. Participants were randomised into one of 

three arms: brief nursing intervention (BNI), CBT or usual care. The BNI consisted of 

two 1-hour education sessions addressing low levels of physical activity and fatigue, 

and incorporating activity assessment and exercise advice. In addition, the participants 

in the BNI group were given an information booklet containing information and 

recommendations on physical activity. The CBT group received up to ten 1-hour 

sessions conducted by therapists with previous CBT experience. Three methods were 

used: restructuring of cognitions and beliefs; educational and behavioural instructions; 

and providing emotional support. Cognitive behavioural therapy participants received 

the same information as the BNI group, with the addition of more intensive information 

including fatigue, sleep hygiene and the effects of cancer and its treatment. Usual care, 

with no additional interventions, was used as the comparator. 

 

Of the sample of 220 cancer patients, 51 were men with prostate cancer. Outcomes for 

this cohort were obtained directly from the authors. The BNI group included 19 men, 

the CBT group included 15 men and 17 men were assigned to the usual care group. 

Information on age, stage of cancer or treatments was not requested. Fatigue outcomes 

were assessed using the CIS-fat, which. consists of eight items and measures the 

subjective experience of fatigue using a seven-point Likert scale. Baseline assessment 

was completed prior to randomisation. Follow-up assessment was scheduled for 6 

months after baseline, however if participants received surgery, chemotherapy or RT in 

the fifth or sixth month, follow up assessment was undertaken two months after these 

treatments were completed.  
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The CIS-fat scores for men with prostate cancer showed variability at baseline across 

the three groups (Table 2-9). After six months, scores were reduced only in the CBT 

group, indicative of an effective reduction in fatigue (Table 2.9). The authors’ 

conclusions for the sample as a whole were that CBT, of the three interventions, was 

effective in significantly reducing fatigue and that physical activity did not mediate the 

reduction in fatigue realised by CBT. This indicates that an improvement in fatigue can 

be realised without a lasting increase in physical activity. 

Table 2-9 Fatigue subscale scores from the Checklist Individual Strength scale at 

baseline and after 6 months of brief nursing intervention (BNI) or cognitive 

behavioural therapy (CBT)
49 

 CIS-fat score 
a 

 BNI CBT Control 

Baseline 14.74 ± 7.26 23.53 ± 14.35 19.35 ± 10.51 

6 months 17.37 ± 10.36 15.67 ± 6.91 21.59 ± 11.18 

a
 Values presented are mean ± SD 

Espie et al
165

 compared CBT with usual care in a RCT conducted in the United 

Kingdom (Scotland), recruiting 150 patients with breast, prostate, bowel or 

gynaecologic cancers who had completed chemotherapy or RT more than one month 

prior. The CBT intervention consisted of five sessions delivered weekly to small groups 

of four or five participants. Standard CBT components such as stimulus control, sleep 

restriction and cognitive therapy strategies were included. Fatigue was assessed using 

the Fatigue Symptom Inventory (FSI), a 14-item self-report instrument for measuring 

fatigue severity, frequency and daily pattern as well as perceived interference with QoL. 

Fatigue severity and perceived interference are measured on 11-point scales. Frequency 

is measured as number of days (0 to 7) in the past week on an eight-point scale and 

daily pattern, or the extent to which fatigue is experienced each day on average, is 

measured on an 11-point scale. Assessments were conducted at baseline, at completion 

of the five-week intervention (post-test) and six months post-intervention (follow-up). 

 

Of the sample of 150 cancer patients, 34 were men with prostate cancer, however three 

men withdrew after randomisation with no further data available. Outcome data for this 

cohort of men were obtained directly from the authors. The CBT group included 21 men 

whilst ten men were randomly assigned to the usual care group. Information on age, 

stage of cancer or treatments was not requested. Though no statistical analysis was 
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available for the data provided pertinent to men with prostate cancer, data presented in 

Table 2-10 shows a clear tendency for reduction in FSI scores immediately after the 

CBT intervention (5 weeks) and after 6 months follow up. Conversely, men in the usual 

care group showed little change in FSI scores, with reported data indicative of a slight 

increase in fatigue over the period of the study. As similar results were observed for the 

sample as a whole, including all the various cancer types, the authors reported a 

generalised improvement in fatigue using CBT. 

Table 2-10 Fatigue Symptom Inventory (FSI) scores at baseline, after cognitive 

behavioural therapy (CBT) sessions attended once a week for 5 weeks and after a 

further 6 months follow up post-intervention
165 

 FSI score
a
 

 Intervention Control 

Baseline 4.76 ± 1.56 3.70 ± 2.05 

5 weeks 4.52 ± 1.45 3.82 ± 1.92 

6 months 3.83 ± 1.99 3.93 ± 1.67 

a
 Values presented are mean ± SD. Results for the fatigue severity subscale are reported.

 

2.4.6.1 Summary 

Based on the results of the two studies
49, 165

 assessing CBT as an intervention for 

managing CRF, the authors concluded that intervention with CBT can realise a 

reduction in fatigue. While the authors of both papers made their conclusions in light of 

a sample that included different cancer types, the results for the prostate cancer patients 

concur with the generalised conclusions (see Tables 2-9 and 2-10). The two studies 

investigating education interventions
 
showed

 
mixed results. The BNI

166
 providing 

education to participants appeared ineffective whereas the more intensive and prostate 

cancer specific education intervention
49

 provided evidence of a beneficial effect in 

reducing fatigue over time. No study made statistical comparison between CBT and 

educational interventions in men treated for prostate cancer. The study evaluating the 

efficacy of interpersonal counselling delivered via telephone
49

 revealed no benefit from 

this intervention on fatigue. There is evidence therefore that CBT and intensive, disease 

specific education are valuable interventions for helping manage CRF in men with 

prostate cancer. 

2.5 Discussion 

This review sought to synthesise the best available evidence regarding non-

pharmacological interventions for CRF in men with prostate cancer who are undergoing 
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treatment or have completed treatment within the previous twelve months. During the 

search and retrieval process, eight studies were identified that both met the inclusion 

criteria and were considered to be of suitable methodological quality and provided the 

required data. The small number of relevant studies identified during this review 

process informing this topic is disappointing; it suggests that CRF in men with prostate 

cancer had not been receiving the serious attention it deserves from clinicians and 

researchers. 

 

The majority of the included studies assessed some form of physical activity 

interventions, with five studies carried out in this area. Three studies assessed 

psychosocial interventions, with two studies evaluating CBT, one study assessing CBT 

and education and one study assessing telephone interpersonal counselling and 

education. A number of other interventions were noted during the literature search and 

study selection process, however these did not include men with prostate cancer, and for 

the most part were directed towards women receiving treatment for breast cancer. The 

lack of studies assessing other interventions in the context of men with prostate cancer 

was disappointing, and is an area that requires further research. Furthermore, the aim of 

this systematic review was to determine the effectiveness of interventions for men being 

treated or men who had completed treatment within the previous twelve months. All the 

physical activity interventions
21, 81, 129, 131, 164

 and one CBT intervention
49

 were studied in 

the context of men being treated. Only the study comparing two telephone-delivered 

education interventions
166

 and one of the studies using CBT
165

 included men who had 

completed treatment. Whilst a reduction in CRF as a result of an intervention delivered 

during treatment is also likely to realise a reduction in CRF post-treatment, more 

evidence of effectiveness of interventions following treatment for prostate cancer is 

required. 

 

Whilst there are other systematic reviews published in the field of CRF
130, 142, 161

, this 

review is the first investigating the effectiveness of all available interventions to manage 

CRF in men treated for prostate cancer. During the search process, a review claiming to 

be a systematic review focusing solely on exercise interventions was identified.
172

 

Whilst the authors followed a systematic process for literature searching, there was no 

evidence of critical appraisal of the included studies, nor data extraction or synthesis of 

relevant data. A summary of the included papers, significant results and level of 

evidence is presented and, subsequently, recommendations for physical exercise are 
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presented, regardless of the lack of systematic review processes usual for conducting 

such a work. Systematic reviews are more than a literature review, they should make 

recommendations for clinical practice, clinical decision-making or future research, as 

they provide a comprehensive and unbiased synthesis of literature in one area, and 

include critical appraisal and methods to synthesise data from individual studies.
173-175

 

 

Physical activity, either aerobic or resistance exercise, is beneficial in alleviating fatigue 

in people being treated for cancer. The mechanisms behind the beneficial effects are not 

well understood, however exercise improves aerobic capacity, prevents muscle wasting 

or deconditioning, has positive effects on sleep patterns, improves physical functioning 

and capacity, and has a beneficial effect on the immune system by countering the 

proinflammatory cytokines which contribute to CRF.
75, 155

 From the data provided by 

included studies in this review, it is evident that men with prostate cancer benefit from 

either form of exercise, however resistance exercise did show a greater and longer 

lasting effect. Similar beneficial effects were reported in a systematic review assessing 

the effectiveness of exercise for the management of CRF.
130

 Cramp and Daniel
130

 

included two studies carried out in prostate cancer populations. Their systematic review 

was based on a literature search that included studies up until July 2007. The results of 

the present systematic review both support, and add to, the previous findings of Cramp 

and Daniel.
130

 

 

Whilst this review has shown the positive impact of exercise on fatigue, there is 

recognition of the potential difficulties with motivation for and adherence to exercise 

regimens. Bourke et al
129 

reported good compliance with the exercise intervention in 

their study, however Culos-Reed et al
131

 reported a high dropout rate (20 percent from 

the intervention group) and also poor attendance for the intervention group with 

participants averaging 12 out of 16 sessions. The influence of poor participant 

adherence or dropouts, referred to as attrition bias
176

, has notable impact on study 

results and data analyses and may also affect the statistical power of a study, 

particularly when sample sizes are small. Three studies included in this review did not 

adequately describe outcomes of participants who withdrew from the studies. Four 

studies
50, 129, 131, 164

 reported a greater number of participant dropouts from the control 

group, reportedly due to not being randomised to the intervention. Where these studies 

had small sample sizes, this threat to internal validity needs to be borne in mind when 

interpreting the results. 
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Adverse events identified during the studies were reported in only one of the included 

physical activity studies.
21

 This study reported that three participants experienced 

adverse events related to exercise. One of these participants required hospitalisation and 

was subsequently withdrawn from the study. In another of the physical activity 

interventions
131

, the authors reported five participants withdrew from the study for 

medical reasons. The authors did not indicate whether this was in relation to study 

procedures or not. A third physical activity study
129

 reported that three participants were 

unable to complete the anthropometric measures but did not report any relationship to 

the study procedures. Further, they did not report whether this impacted on study 

participation or fatigue assessments. Whilst it is appreciated that the numbers of adverse 

events in comparison to the sample sizes of these studies is very low, more detailed 

reporting of adverse events in intervention studies, particularly those incorporating 

physical activity would be useful in helping make a determination about the safety of 

the intervention. 

 

Limitations of the studies investigating the potential benefits of physical activity 

identified by the authors included small sample size or high dropout rates in the studies, 

thereby reducing statistical power and the ability to detect statistically significant 

changes.
50, 129, 131

 Despite randomisation used in experimental studies, Culos-Reed et 

al
131

 also identified the potential for selection bias in any physical activity study. Some 

participants in such studies may be more likely to be interested in, or already partaking 

of, an active lifestyle. Monga et al
50

 controlled for this by stratifying participants by 

their existing activity profile prior to randomisation to the study treatment groups. Segal 

et al
164

 also highlighted the confounding impact that unrecognised anaemia amongst 

study participants may have on fatigue outcomes recorded both within and between 

study groups. The study by Bourke et al
129

 was a complex intervention combining 

supervised and self-directed exercise regimes with dietary advice. As the intervention 

involved more than just exercise, it is possible that some of the effect on fatigue is 

attributable to factors other than exercise. 

 

Cognitive behavioural therapy was evaluated in two of the studies
49, 165

 included in this 

review. The conduct of the CBT intervention however, was noticeably different 

between the two studies, with differences in number of sessions, session content and 

who delivered the sessions. In the study by Goedendorp et al
49

, CBT was delivered by 
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therapists with previous CBT experience. Espie et al
165

 used experienced oncology 

nurses trained for the purposes of the study to deliver CBT. Irrespective of these 

differences in CBT methods across the two studies, CBT was shown to be effective in 

the management of CRF in men with prostate cancer in both studies. Similar benefits 

attributable to CBT, irrespective of nuances in delivery of the intervention, have been 

reported by other research studies investigating a range of diverse cancer populations 

beyond men with prostate cancer.
50, 161

 The authors of both papers have not indicated 

any limitations to their studies of CBT as an intervention. The results of the studies by 

Espie et al
165

 and Badger et al
166

 that included participants who had completed cancer 

treatment need to be viewed with some consideration of the effect of time on CRF 

following cancer treatment. It is possible that some of the reduction in CRF observed 

could be attributable to the natural reduction in CRF that is expected following 

treatment completion. 

 

Two studies included in this review
49, 166

 evaluated education based interventions for 

managing CRF in men with prostate cancer during treatment or within six months of 

completing treatment. As noted for the identified CBT interventions, there was little 

similarity between the two education interventions in terms of both content and amount 

of education delivered. Not surprisingly, the BNI
49

 was not effective in reducing 

fatigue. This intervention was indeed brief, as it consisted of only two sessions 

providing general information on fatigue, low levels of physical activity and exercise. 

The HEAC intervention
166

, conversely, showed a considerable reduction in fatigue 

levels in men with prostate cancer. This intervention delivered much more 

comprehensive and prostate cancer specific information via weekly telephone contact 

for eight weeks. The frequency of contact and the individual attention given the 

participants may well account for the degree of success of this intervention in 

comparison to the BNI. Authors of only one of the studies addressing an educational 

intervention identified limitations of their study,
166

 specifically that the sample size was 

small and predominantly caucasian with a relatively high QoL. 

 

The absence of reporting of statistical significance of the results in all three included 

studies of psychosocial interventions
49, 50, 165

 is a limitation to each of these studies. 

Without this knowledge, it is difficult to determine the effectiveness of the interventions 

with conviction. As a result of not reporting this information, the reader is unable to 

determine whether the stated reductions in fatigue are simply a trend or are in fact a 
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clinically and statistically significant result. If meta-analysis had been possible, it would 

have been difficult to make a definitive statement of benefit of these interventions. 

Whilst it can be argued that a trend towards reduction in fatigue results, whether 

statistically significant or not, is still a reduction in fatigue and of benefit to the patient 

experiencing fatigue, it is usual to include significance when reporting statistical results. 

 

In the eight studies included in this review, measurement of CRF was undertaken using 

six different tools (Table 2-2). This was one of the factors that prevented statistical 

pooling of the results in a meta-analysis. The use of different tools does present 

difficulty in making comparisons of the results across different studies in terms of the 

relative benefits of the different interventions and for determining which has the 

strongest evidence of benefit. Each tool evaluates different dimensions of fatigue, with 

varying numbers of items (between eight and twenty items) in the tools and different 

scoring, from five-point to 11-point Likert scales. Each of the six measures have been 

extensively used in studies investigating CRF and have established validity, consistency 

and internal reliability. Whilst comparison of the results of the studies is difficult, the 

main consideration is whether the individual interventions realised a reduction in CRF. 

In order to provide appropriate supportive care, it is this that is important for healthcare 

professionals to understand and convey to men with prostate cancer experiencing CRF. 

 

Similar to other systematic analyses of the existent scientific research investigating 

interventions for CRF over the last decade
142, 156, 161

, this review located few 

investigations of non-pharmacological interventions for managing CRF in men with 

prostate cancer. Despite an extensive search strategy, only 15 studies were found that 

met the inclusion criteria for this systematic review and only eight were ultimately 

included. Given that prostate cancer is the most diagnosed cancer in Australia and many 

other developed countries, and the second most diagnosed cancer worldwide, it was 

expected that more research would have been available for inclusion in this review. 

Nevertheless, adequate findings have been gathered to address the stated aims of this 

systematic review.  

The systematic review of exercise interventions for CRF published in 2008 by Cramp 

and Daniel
130

 was updated in 2012
142

. The updated review included a meta-analysis of 

results specific to prostate cancer. Whilst the systematic review
78

 presented herein did 

not included meta-analysis for the reasons indicated previously (see section 2.2.1.3), it 
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is anticipated that a future  update of this review may be able to include some amount of 

meta-analysis as the literature continues to grow on this topic. 

 

Other interventions 

Other interventions to relieve CRF were also located during the search process, 

although studies reporting on these interventions were not included in this review, as 

they either did not meet the specific eligibility criteria for this review or due to their low 

methodological quality. These interventions were reportedly beneficial in managing 

CRF in the settings studied. Two studies
177, 178

 specifically looked at acupuncture to 

improve fatigue in cancer patients following chemotherapy. Three studies
179-181

 

investigated the impact of massage therapy in managing fatigue in cancer patients. One 

study
135

 specifically looked at ECAM to reduce fatigue in adults undergoing treatment 

for cancer. The inclusion criteria for this study included men with prostate cancer, 

however ultimately no men with prostate cancer participated.
135

 As this intervention 

shows promise for managing CRF, but has not been tested in men treated for prostate 

cancer, ECAM was chosen as the intervention presented in Chapter 4. 

2.6 Limitations of the review 

There are some potential limitations to this systematic review. The most apparent 

limitation is the small number of interventions studied in this population and hence the 

small number of included papers. Although a thorough search was conducted across 

multiple databases, including both published and unpublished studies, there is the 

possibility that some papers may have been overlooked. A further limitation is the 

inclusion of papers only published in English. It is possible that studies published in 

languages other than English exist that address the topic and which could add to the 

results presented herein. Furthermore, a number of relevant ongoing trials were 

identified in the searches of the various clinical trial registers listed; as ongoing results 

from these studies are made available, this systematic review will need to be updated 

rapidly. The lack of homogeneity between the studies in terms of population, 

interventions and methodology meant that meta-analysis was not possible. As the 

studies could not be statistically combined, definitive statements of benefit cannot be 

made. 
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2.7 Conclusion 

There are several non-pharmacological options available for managing fatigue in cancer 

patients. While not all interventions have been studied in men with prostate cancer, 

there is sufficient evidence to show that physical activity, CBT and targeted, intensive 

education are effective interventions for managing CRF in this population. The 

principles of patient-centred care require that health professionals be able to offer a 

range of effective interventions and not adopt a “one size fits all” approach. This 

systematic review provides evidence of effective interventions that should be 

considered as part of a management strategy for men with prostate cancer who are 

experiencing CRF and may be undergoing treatment or have recently completed 

treatment. This is an important review that will need updating as further studies 

providing new information come to light to inform this area of health care. 

 

Implications for practice 

Health professionals need to be aware of the high likelihood of CRF in men with 

prostate cancer who may be undergoing treatment or recently completed treatment. 

They also need to have knowledge of a range of interventions aimed at reducing CRF 

that are effective or beneficial for men with prostate cancer and should incorporate 

those interventions into their patient management. Patient empowerment should be 

encouraged through self-management strategies incorporating ways of addressing 

fatigue. 

 

Individually tailored physical activity should be considered as one potential 

management strategy for CRF in men with prostate cancer undergoing or recently 

completed treatment. Resistance exercise is likely to provide the most benefit in terms 

of reducing fatigue and improving QoL. 

 

In men with prostate cancer who may have contraindications to undertaking physical 

activity, or in whom compliance with and motivation for exercise is likely to be a 

significant issue, intensive, and prostate cancer specific education should be considered 

as a management strategy for men experiencing CRF. Cognitive behavioural therapy 

should also be considered as a non-pharmacological intervention for managing CRF. 
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Implications for research 

Further research studies are required to examine the benefits of non-pharmacological 

interventions for CRF in men with prostate cancer, controlling for stage of disease, 

treatment type, whether currently treated or have completed treatment. Large, rigorously 

conducted controlled trials would be beneficial for providing definitive data on the 

comparative benefits of resistance and aerobic exercise. Further, research studies are 

required to understand factors influencing physical activity compliance, with particular 

attention on motivation and adherence. 

 

All studies of physical activity included in this present review were conducted on men 

who were currently being treated for prostate cancer. Whilst the conclusions of 

effectiveness could be extrapolated beyond the treatment period, further studies 

specifically addressing the benefit of physical activity on CRF post-treatment would 

provide definitive evidence.  

 

As there are gaps in the evidence of other forms of physical activity, studies of 

effectiveness utilising low impact physical activities such as yoga or tai chi that can be 

undertaken by men with prostate cancer who have contraindications to aerobic or 

resistance exercise, for example, bony metastatic disease, recent myocardial infarction 

and heart disease, are required to provide evidence-based interventions for such 

vulnerable groups. Such activities could also be appealing to men who have little 

interest in higher impact physical activity such as resistance or aerobic exercise. 

 

A further apparent gap in the evidence for managing CRF in men treated for prostate 

cancer is the lack of investigation of physically based therapies (see Chapter 1, Section 

4.3.1.3) such as acupuncture and massage therapy. Evidence of effectiveness of such 

therapies in other tumour groups, particularly breast cancer, is growing. Testing such 

interventions in men with prostate cancer is also warranted. Additionally, further 

research studies are required to determine the benefits of a variety of psychosocial 

interventions for men with prostate cancer. 
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Chapter 3 – Conceptual framework for understanding and 

managing cancer-related fatigue 

This chapter introduces the need for theoretical or conceptually based research in 

nursing, and describes some of the commonly used models for understanding CRF and 

guiding research into this problem. From the review of the commonly used models, an 

overall conceptual framework derived from the synthesis of two conceptual models will 

be described. The two conceptual models that guide the research presented in Chapter 4 

of this thesis are discussed and an overall conceptual framework is then described.  
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3.1. Introduction 

Research design requires a conceptualisation of people’s behaviour or characteristics, 

and how these behaviours and characteristics are affected by social, environmental or 

biologic forces.
182

 A high-quality study achieves a high level of conceptual integration. 

That is, the methods are appropriate for the research questions, the questions are 

consistent with existing research evidence, and there is plausible conceptual rationale 

for the design of an intervention.
182

 To best build upon the science related to the 

concepts being studied, conceptually based research is required.
183-185

 This is achieved 

by designing and organising research undertakings around conceptual models and 

frameworks.
184, 185

  

 

There is little consensus on definitions for conceptual models or theoretical frameworks, 

with the terms often used interchangeably including confounding variations such as 

theoretical model and conceptual framework.
182, 184

 Whilst the terms may not be 

universal in their use and there are many commonalities between them, conceptual 

models and theoretical frameworks are distinct concepts, both of which provide a 

coherent, unified and orderly means of envisioning related events or processes relevant 

to a discipline or field of study.
182, 186

 This thesis employs the terms conceptual model 

and conceptual framework.  

 

Conceptual models represent ways of thinking about a problem or the ways in which 

complex phenomena work the way they do.
183

 They broadly represent an understanding 

of the phenomena of interest, reflecting the assumptions and philosophic views of the 

model’s designer.
182

 A conceptual model is composed of concepts and the theoretical 

linkages between them, together describing relationships between two or more 

concepts.
184

 The most common use of conceptual models is to provide an organising 

structure and interpretive context to research.
182, 184

 A further role is to guide the 

development and testing of interventions based on the tenets of the model.
183, 184

 

Relevant conceptual models can be found outside the specialty or field of interest, and 

by considering various conceptual models, alternatives can be considered as opposed to 

having one view or preconceived notions.
183

 Any conceptual model is inherently 

limited, emphasising or highlighting different aspects of a problem or research 

question.
183
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Conceptual frameworks describe the overall conceptual design of a study and generally 

incorporate a part of a specific theory or combinations of conceptual models.
182-184

 The 

terms theoretical framework or conceptual framework are often used interchangeably, 

however they represent separate concepts. A theoretical framework is used in studies 

that are based on a theory, whereas a conceptual framework underpins studies based on 

conceptual models.
182

 Conceptual frameworks are used to develop programmatic, 

conceptually based research which helps accumulate a deeper understanding over time, 

moving a discipline forward. They allow researchers to build upon another’s work, 

thereby building a body of knowledge.
183

 Different frameworks will focus on different 

variables and outcomes, and their inter-relatedness.
182, 183

 

 

Conceptual models and frameworks are a systematic method of understanding 

phenomena and their interactions. They guide interventional studies and serve to aid 

replicability, enable comparison across studies, provide for causal links and enable 

explanation and prediction.
70, 144

 They are commonly used to structure a research design 

and its methods, guide development of assessment tools or developing interventions for 

effective management of symptoms.
187

 

 

There are several conceptual models that have been used for understanding CRF and 

guiding interventions. Some have been developed specifically for CRF, whilst others 

have been adopted from other fields of healthcare because they can help explain CRF 

and support an intervention being studied. The models that are specific to CRF 

generally conceptualise fatigue as being caused by disturbances in energy balance, 

stress responses or neuroendocrine regulation.
112

 Table 3-1 lists some of the models that 

have been commonly used in the study of CRF and interventions for managing it. 

Whilst not a complete list of the models developed, which is beyond the scope of this 

thesis, it represents the most frequently used models in studies and publications 

identified during the preparation of this thesis. 
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Table 3-1 Conceptual models for CRF 

Model Description 

Piper’s Integrated Fatigue Model
a 

Piper’s IFM describes 13 biological and psychosocial factors that 

influence the signs and symptoms of CRF. It depicts the multiple 

causative factors and the subjective and objective manifestations 

of fatigue. The model provides insight into the problem of CRF 

however adds limited guidance for managing the problem.
157, 187

 

Levine Conservation Model Levine’s Conservation Model proposes a general mechanism that 

helps explain symptoms such as CRF that requires a person to 

respond or adapt in order to maintain integrity. Faced with a 

challenge such as cancer or its treatment, a person begins a 

multidimensional process of adaptation to maintain life and 

conserve integrity.
184

 

Health Belief Model The Health Belief Model addresses the association between a 

person’s beliefs and behaviours in relation to health, particularly 

compliance and preventative health care practices. The model 

proposes that health-seeking behaviour is influenced by a person’s 

perception of threat posed by a health problem and the value of 

actions aimed at reducing the threat.
128, 182

 

Leventhal’s Common-Sense 

Model of Illness Representation 

This model proposes that people adopt a set of self-care 

behaviours in the face of an illness or health threat. Through 

information sought or based on their previous experiences they 

form a representation, or meaning, of the illness that guides them 

in their choice of coping strategies. Appraisal of their coping 

strategies leads to adaptation of their representation of the illness 

and/or changes to their coping strategies.
188, 189

 

Psychobiological-Entropy Model
a 

This model defines fatigue as an energy deficit caused by illness, 

treatment, related symptoms, environmental factors and inactivity. 

Inactivity results in secondary fatigue that leads to a cycle of 

decreased mobility and further inactivity, resulting in decreased 

functional status. The model proposes interventions for managing 

the factors that contribute to fatigue, as well as interventions for 

preventing secondary fatigue by balancing rest and activity.
141

 

Organizing Framework The Organizing Framework proposes that prolonged stress is the 

main cause of CRF. The stress of cancer diagnosis and treatment 

depletes body reserves, manifesting as fatigue. Interventions 

proposed by the model focuses on managing stress, good nutrition 

and conserving energy.
141
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Model Description 

Neuroendocrine-based 

Regulatory Fatigue Model
a 

The Neuroendocrine-based Regulatory Fatigue Model describes 

the mechanisms of fatigue in chronic illness. The model proposes 

that fatigue is strongly influenced by endocrine-based 

biochemicals, resulting from stress on the endocrine system. The 

model states that fatigue is preceded by physiological or 

psychological factors, and proposes interventions to reduce the 

impact of those factors and improve fatigue.
187

 

Biobehavioural Model for the 

Study of Exercise Interventions 

in Cancer-Related Fatigue
a 

This model proposes that cancer and its treatment are associated 

with multiple biological, psychobehavioural and functional 

alterations that lead to CRF and decreased QoL. The model 

contends that physical exercise may reduce CRF and enhance QoL 

by positively affecting the biological, psychobehavioural and 

functional mechanisms that lead to CRF.
75

 

Bandura’s Self-efficacy Theory Bandura’s Self-efficacy Theory proposes that people who believe 

in their ability to manage symptoms can achieve optimal physical 

functional status. People with high levels of perceived self-

efficacy can control threats such as fatigue to improve their 

physical functional status. Self-efficacy expectations determine 

the behaviours a person chooses to perform, their degree of 

adherence and the quality of performance. This theory provides 

direction for effective alteration of health behaviours.
182, 190

 

a
 The model has been specifically developed for CRF 

 

This thesis focuses on two conceptual models. Piper’s IFM establishes a general 

conceptualisation for understanding and assessing CRF,
75

 whilst Leventhal’s CSM of 

illness representation facilitates understanding of the management of CRF in people 

with cancer and can guide the development of interventions for managing CRF and 

reducing its burden on the individual.
135, 191

 These two conceptual models are combined 

into a conceptual framework that guides the research presented in Chapter 4 of this 

thesis. The rationale for the use of these two models is explained in Section 3.4. 

 

3.2. Piper’s Integrated Fatigue Model 

Piper’s IFM
70

 serves as one of the conceptual models used for development of the 

conceptual framework which guides the interventions used in this thesis. Published in 

1987, the IFM was developed from a synthesis of the literature available at that time on 

CRF and was one of the first models to represent the complexity of factors associated 
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with the problem.
141, 192

 Piper’s model highlights the multidimensional nature of CRF. It 

is a comprehensive model that conceptualizes fatigue as a result of a range of 

contributing factors that are interrelated.
193

 It encompasses subjective and objective 

manifestations of CRF influenced by environmental, physiologic, social, psychological 

and personal factors.
194, 195

 The model is used to define CRF, its aetiological factors, its 

manifestations or indicators, and its effects. Although originally developed from 

literature on CRF, the model is also useful for other chronic illnesses such as 

HIV/AIDS, end-stage renal disease and postpolio syndrome.
70, 193

 

 

At the centre of the IFM are the subjective (perceptual) and objective (physiological, 

biochemical and behavioural) manifestations of CRF.
70

 The objective manifestations 

include physiological muscle fatigue, changes in behavioural work activity and 

symptoms of depression, which can occur in combination if CRF becomes a chronic 

problem.
187

 The model depicts 14 biological and psychosocial contributing factors that 

influence the manifestations of CRF.
70, 141, 193

 These contributing factors are: 

 Accumulation of metabolites 

 Changes in energy and energy substrate patterns 

 Activity/rest patterns 

 Sleep/wake patterns 

 Disease patterns 

 Treatment patterns 

 Symptom patterns 

 Psychological patterns 

 Oxygenation patterns 

 Changes in regulation/transmission patterns 

 Accumulation of metabolites 

 Other related patterns that include innate host factors, life event patterns and 

social patterns 

 

The IFM is based on a systematic method for viewing fatigue and its interrelated 

contributing factors.
195

 Originally presented to guide clinicians in assessment and 

management of CRF, it can also be used by researchers to communicate and synthesise 

multidisciplinary research findings and guide CRF research.
70

 More recently, the IFM, 

like any conceptual model, was recognised as limited in its scope and doesn’t indicate 
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the relationships between the contributing factors of CRF and their weighting or 

hierarchy and consequently provides limited guidance for managing fatigue.
157

 

3.3. Leventhal’s Common Sense Model of Illness Representation 

The CSM of illness representation (also varyingly known as the Illness Perceptions 

Model, Illness Representations Model, the Self-Regulatory Model, Parallel Process 

Model, CSM of self-regulation, or Leventhal’s Model) is a complex, multi-level model 

that depicts the process of self-regulation of health and illness.
191, 196

 The model 

proposes that an individual’s beliefs relating to health and illness are major 

determinants of their health behaviours.
197

 It allows clinicians to understand how the 

perceptions, experience and impact of a health problem influences a patient’s 

interpretation and response to it so that clinicians can, in turn, respond more 

appropriately.
196

 Different types of information are needed to influence attitudes and 

actions to a perceived threat to health and well-being.
191, 196

 The CSM identifies the 

factors involved in the processing of information by a patient regarding their health 

state, how they integrate this information to view or understand the condition (referred 

to as ‘illness representation’), and how this understanding guides coping behaviours and 

outcomes.
189

 

 

In Leventhal’s CSM, the patient is conceptualised as a problem solver dealing with two 

phenomena: their perceived reality of the health threat and their emotional reactions to 

this threat.
189, 197

 Adaptation to the health threat or illness involves three processes: 

representation, coping and appraisal.
135, 196

 During the representation stage, a person 

gathers information about the illness or symptoms, including five key components: its 

identity, cause, pattern, controllability and consequences. This representation of the 

illness then guides the coping stage, during which the person identifies and implements 

self-care strategies for managing the illness or symptoms. This is followed by appraisal, 

which involves monitoring the success or failure of the coping efforts and adjusting 

coping methods and/or the illness representation, based on the experience of symptom 

management.
135, 191, 196

 

 

The key construct underpinning the CSM is a person’s representation of illness, 

symptoms or treatment.
191, 196

 Five key components or dimensions comprise the process 

by which a person derives their illness representation: its identity, cause, pattern, 

controllability and consequences.
189, 196

 Illness identity refers to beliefs about the illness 
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label and knowledge about its symptoms.
189, 196

 Cause represents the individual’s ideas 

and beliefs regarding the factors perceived as responsible for the condition.
189, 196

 These 

perceptions are based on information from personal experience as well as opinions and 

discourses of family and social interactions, health professionals and media sources.
196

 

Causes may be biological, environmental, emotional, psychological, or combinations of 

these.
189

 Pattern, or time-line, refers to an individual’s beliefs about the course of the 

illness and how long the condition or symptoms might last. These beliefs will be re-

evaluated as time progresses.
189, 196

 The controllability dimension represents the 

person’s beliefs about whether the condition can be cured or kept under control and 

refers to the sensation of empowerment regarding performance of coping behaviours or 

efficacy of treatment. It also encompasses the degree to which the person plays a part in 

achieving cure or control.
189, 196

 Finally, consequences of the illness refers to beliefs 

regarding the impact of the illness on QoL, or on physical and social functioning.
189, 196

 

 

The CSM is useful for understanding how individuals seek care for or self-regulate 

illness, including treatment adherence.
191

 Healthcare professionals are able to use the 

CSM to understand illness representations and then potentially help the patient adapt 

their coping behaviours in a favourable way.
135, 196

 Strategies based on the CSM can be 

used to influence how patients think, feel and act with regard to their condition.
191

 At 

the centre of the model is the concept that people with an illness use common sense to 

construct their illness representations, based on their knowledge and experiences. With 

explanation and guidance they can be empowered to construct useful representations 

that assist in achieving positive outcomes.
196

 Such explanation and guidance requires 

the integration of the five key dimensions of illness representation for a CSM based 

intervention to be most effective.
135, 191

 Successful interventions correct faulty ideas, 

support new coping efforts, and generate new skills.
135

 

3.4. Conceptual framework 

Any one conceptual model is inherently limited in the way it depicts the world and 

focuses on certain aspects.
183

 This is true of the two models that underpin the conceptual 

framework for this thesis. Piper’s IFM provides a good basis for understanding the 

complexity of CRF, including its multiple potential aetiologies and its multidimensional 

manifestations. Whilst it has been a model used to guide much research into CRF, it is 

limited in its applicability to interventional studies for reducing or managing fatigue 

because interventions and outcomes are not integrated into the model.
193

 Leventhal’s 
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CSM provides guidance for information to include in an intervention designed to 

enhance a person’s ability to cope with healthcare events. It provides a process for how 

that information supports coping.
198

 The CSM, however, doesn’t provide a basis for 

understanding the illness or condition that is the object of the intervention. Therefore, 

used in tandem to guide the development of the conceptual framework, the IFM and 

CSM provide a good foundation for understanding the nature and effect of CRF and 

how to positively influence a person’s ability to cope with or self-management it. 

 

An important task for healthcare professionals is to better understand the factors that 

influence a patient’s adherence to medical treatment or health behaviours for the 

management of illness.
189

 This is particularly relevant for healthcare professionals 

assisting a person with CRF. Combined, the IFM and CSM enable healthcare 

professionals to understand the complexity and individual causes and manifestations of 

CRF, and a patient’s illness representations of CRF and their coping strategies to self-

manage the problem. Using a conceptual framework based on the IFM and CSM, 

healthcare professionals can be guided towards delivery of interventions that aim to 

positively influence a patient’s coping and self-management strategies. 

 

Traditionally, patients with CRF have received little, if any, help to manage the 

problem.
48

 Research undertaken in the late 1990s examined self-care activities of people 

diagnosed with cancer and how they managed the side-effects of treatment, including 

CRF.
157

 The results of that study showed little input from healthcare professionals for 

managing CRF, and that the majority of the participants selected self-care activities 

based on common sense or previous experience.
48, 157

 These self-care activities included 

rest, napping, distractions such as music or television, engaging in hobbies, and 

reducing activity, amongst others.
48, 157

 The results of the study in the late 1990s
157

 

showed that generally patient’s efforts were ineffective, supporting the results of 

previous studies in the 1980s
199, 200

 and 1990s. These findings suggest that patient’s 

require guidance in selecting appropriate strategies in order to effectively manage side 

effects of cancer and its treatment such as CRF.
157

 

 

The CSM posits that information is an essential component in a patient’s development 

of an accurate representation of the problem of CRF.
135

 The most effective information 

addresses the dimensions of illness or symptom representation, namely identity, cause, 

pattern, controllability and consequences.
135

 Interventions tailored specifically for CRF 
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are appreciated by patients and will be the most successful in assisting the patient to 

develop an accurate representation of CRF.
48, 135

 With an accurate representation of 

CRF, patients can be empowered to implement successful coping strategies to reduce 

the impact of CRF on functioning.
135, 198

 The IFM provides a conceptual understanding 

of CRF and its causes and manifestations, allowing healthcare professionals to deliver 

tailored information about CRF and the ability to positively influence coping strategies. 

The patient’s appraisal of their coping will result in adjustments to their representation 

of CRF and its impact on their functioning. If the coping strategies are not positively 

affecting CRF, the patient will implement different or additional coping strategies.
189

 

Figure 3-1 summarises the conceptual framework based on these two models, with the 

areas shaded pink representing the concepts derived from Piper’s IFM and those shaded 

blue representing the key constructs incorporated from Leventhal’s CSM. This 

conceptual underpinning was used to address the research questions, to identify the key 

variables to be explored and their relationship with CRF in the research presented in 

Chapter 4. 
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Figure 3-1 Conceptual framework of cancer-related fatigue self-management 
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Chapter 4 – Energy Conservation and Management in men 

treated for prostate cancer 

 

The systematic review presented in Chapter 2 identified and highlighted the lack of 

interventions investigated to date for managing CRF in men treated for prostate cancer. 

In particular, there is little comparable evidence of psychosocial interventions that are 

effective in reducing CRF, that is the existing evidence was unable to be synthesised in 

meta-analysis due to differences in interventions, timing of follow-up and fatigue 

measures used. Amongst the most promising are those that specifically target fatigue 

and include specific information about fatigue and self-management strategies. An 

intervention that was identified during the literature search for the systematic review 

and was reportedly effective for CRF in general cancer patients was the ECAM 

intervention.
135

 The original study
135

 was not included in the systematic review as it did 

not include men with prostate cancer, and so this intervention will be studied in that 

context to form the remainder of the research for this thesis. 

 

This chapter presents the methods and results of two pilot RCTs conducted in two 

groups of men with prostate cancer: 

1. men newly diagnosed and commencing treatment (Study 1); and 

2. men who were within twelve months of having completed treatment (Study 2). 

The methods of each study, being the same in all respects except for the cohort studied, 

have been presented together. The results of each study have been presented separately 

followed by a single discussion for the two studies. 

 

There are a number of definitions and descriptions of pilot studies available and these 

have been summarised and presented in publications.
201, 202

 There is an acknowledged 

lack of consensus on what constitutes a pilot study
201

 and the recommendations are 

based on opinion.
201, 202

  Nonetheless, the two studies presented in this chapter meet 

many of the identifying criteria and objectives of pilot studies presented in these 

publications: 

 Small, preliminary test of an intervention; 

 Small scale study conducted to test the plan and method of a research study; and 
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 An experimental use of a treatment (intervention) in a small group of patients to 

test if it will be effective.
201, 202

 

 

Chapter 4 has been presented to comply with the reporting requirements of the 

CONSORT 2010 Statement extension for reporting RCTs of non-pharmacological 

interventions.
203

 The CONSORT guidelines facilitate transparent reporting of RCTs, 

improving the ability of users of research to judge the reliability and validity of study 

findings. Despite not their original, intended purpose, the CONSORT guidelines also 

facilitate critical appraisal and interpretation of RCTs.
204
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4.1. Introduction 

Treatments for prostate cancer cause a number of unwanted side effects. Cancer-related 

fatigue has gained increased attention as a side effect of cancer and its treatment that is 

not well recognised or managed. As opposed to usual fatigue that manifests as a result 

of physical or mental exertion, stress, or sleep disturbance, CRF can be a persistent, 

distressing and debilitating condition, interfering with QoL and usual functioning, and 

not relieved by rest or sleep. It is not precipitated by physical activity or exertion, but 

rather by cancer and its treatment. Physical activity or exertion can also exacerbate 

CRF. 

 

Age is a well-recognised risk factor for developing prostate cancer, and the majority of 

men diagnosed with cancer are 65 years or older.
4, 7, 8, 205

 Increasingly however, younger 

men, are being diagnosed with the disease.
5, 205, 206

 Since the mid-1970s in the United 

Kingdom and Europe, and the late 1980s in the United States, the numbers of men 

under the age of 55 years being diagnosed with prostate cancer has increased.
205, 206

 The 

incidence has significantly increased in Australia since the early 1980s
207

, however 

incidence by age comparisons are not available. It is possible that given the increasing 

incidence in Australia, the trend of increasing rates observed internationally of younger 

men being diagnosed is likely to hold true for Australia. In light of these findings it is 

not unreasonable to presume that more men are being diagnosed during their working 

life.  

 

In most developed nations the population is ageing, and globally the median age of the 

workforce is rising. The number of people aged over 65 years at work is increasing
208, 

209
 and many people aged 65 years to the 80s are still undertaking some form of paid 

work or voluntary work;
210

 policy changes such as increasing the age of retirement and 

eligibility for retirement pensions are strong contributing factors.
208, 210-213

 The fastest 

growing age group in the workforce is between 55 to 65 years,
209

 which is also the age 

group that is experiencing increased rates of prostate cancer. Many men diagnosed with 

prostate cancer will still have work and family obligations to manage in addition to the 

diagnostic and subsequent treatment journey for the cancer. Some of these men may 

still have parenting responsibilities and many are likely to have grandparenting 

responsibilities. Throughout many regions of the world, and increasingly since the 

1970s, grandparents have been taking on parenting responsibilities for diverse 

reasons.
210, 214

 Also, many men in age groups at higher risk of being diagnosed with 
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prostate cancer are also in the age groups that tend to have higher rates of care for older 

adults such as their own parents or spouses.
210, 215

 In light of these trends, in conjunction 

with both increasing prevalence of prostate cancer and increasing incidence amongst 

younger men, men with caring responsibilities are often likely to themselves still be 

employed. In addition to managing work and family obligations, the treatments for 

prostate cancer can result in unwanted side-effects such as CRF that will impact on the 

ability to manage work and family commitments. 

 

Regardless of work or family commitments, CRF impacts on QoL and interferes with 

the ability to carry on usual functioning of men treatment for prostate cancer of any 

age.
216, 217

 Cancer-related fatigue can last months or even years after treatment. For 

example, CRF is one of the longest lasting effects of RT,
21, 96, 97

 therefore it cannot be 

assumed that once treatment has finished that CRF will abate. The significant burden 

that CRF can impose adds to the imperative to support men treated for prostate cancer 

to manage CRF.  

 

A wide range of pharmacological treatments and non-pharmacological interventions has 

been tested for managing CRF. Patients with CRF in the absence of treatable symptoms 

or co-morbidities such as pain, anaemia, cardiovascular disease or other modifiable 

conditions may benefit from pharmacological management, however the evidence of 

benefit is mainly restricted to psychostimulants.
126, 154, 218

 A wide variety of non-

pharmacological interventions have been tested for managing CRF, mostly in breast 

cancer, gynaecological cancers or haemotological malignancies.
155

 Available systematic 

reviews and meta-analyses of non-pharmacological interventions show strong and 

consistent evidence of benefit for some interventions, however other interventions have 

only preliminary data.
78, 79

 

 

The systematic review
78

 conducted as part of this thesis (see Chapter 2) revealed very 

few homogeneous studies with sufficient methodological quality to adequately establish 

the evidence of effectiveness of a variety of interventions in men treated for prostate 

cancer. The most common type of interventions and those with the strongest evidence 

of effectiveness were physical activity interventions. Very few studies of psychosocial 

interventions tested in men treated for prostate cancer were available, and these 

interventions showed evidence of benefit but no ‘strong’ evidence of effectiveness.
78

 

Patients with CRF have reported a high level of dissatisfaction with available treatments 
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for CRF, resulting in frustration and resignation regarding the inability to reduce 

fatigue.
63, 113, 116

 Therefore, there is a need for further interventional studies so that a 

greater range of effective management options for CRF are available and a patient’s 

supportive care can be individually tailored. 

 

Energy conservation and management was identified during the systematic review
78

 

undertaking by one identified study as effective in managing CRF, however was not 

included in the review presented in Chapter 2 as it did not include men with prostate 

cancer; it included people with breast, testicular, lung, gynaecologic, colorectal cancers 

or lymphoma.
135

 In the cohort studied in the original ECAM intervention by Barsevick 

and coworkers
135

, the participants receiving the ECAM intervention showed 

improvement in CRF, with fewer ECAM participants having worsening CRF during 

and immediately following treatment compared to the control group.
135

 One of the most 

common self-care strategies adopted by patients with CRF is to reduce activity and 

increase rest, however this approach is rarely successful.
152, 155-157

 The ECAM 

intervention aims to guide the patient’s understanding of CRF, including possible 

causes and manifestations, so that they can form an accurate representation of the 

condition. The accurate representation of CRF is combined with education to balance 

rest with activity during times of high fatigue, which supports the self-care or coping 

strategies adopted by the patient. As a result they are more likely to positively evaluate 

their management of CRF and perceive a better QoL. Guided by the conceptual 

framework presented in Chapter 3, the ECAM intervention offers the opportunity to 

encourage positive coping strategies such as priority setting, delegation, and activity 

pacing or adjusting how each activity is performed. It also encourages positive 

behaviours such as sleep hygiene, good nutrition and incorporating easy to manage 

physical exercise. 

 

To date, the ECAM intervention has not been studied specifically in the context of men 

with prostate cancer, and the two studies presented in this chapter address that gap. The 

two studies separate the men currently treated for prostate cancer from those who have 

completed treatment within the previous twelve months. The rationale for separating the 

two groups is that many men commencing treatment will have a greater burden of 

healthcare ‘activity’ such as consultations with treating physicians and attendance for 

treatment compared to men who have finished treatment. This would lead to a very 
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complex assessment of outcomes beyond the scope of exploratory pilot studies, and add 

a confounding factor if the two groups of men were included in one study. 

 

The objectives of the two studies were: 

 (Study 1) To assess the effectiveness of the ECAM intervention 

in reducing CRF in men scheduled for treatment for prostate 

cancer; 

 (Study 2) To assess the effectiveness of the ECAM intervention 

in reducing CRF in men with prostate cancer who have completed 

treatment within the previous 12 months; and 

 (Both Study 1 and Study 2) To compare CRF outcomes following 

ECAM intervention across treatment types (specifically surgery, 

hormone therapy or RT) and stage of disease (specifically 

localised, locally advanced or metastatic disease). 

4.2. Methods 

4.2.1 Ethical approval 

Ethical approval of the study protocol was obtained from ACT Health Directorate 

Human Research Ethics Committee (approval number ETHLR.12.256) and the 

University of Adelaide Human Research Ethics Committee (approval number H-2012-

158) (Appendix 3.1 and Appendix 3.2). All participants were provided with a verbal 

explanation of the study as well as a written Participant Information Sheet and a 

Contacts for Information on Project and Independent Complaints Procedure (Appendix 

3.3 and 3.4). Signed informed consent was obtained from all participants (Appendix 

3.5). 

 

4.2.2 Participants 

Patients were eligible if they were aged 18 years or older and diagnosed with prostate 

cancer. Participants needed to be able to complete questionnaires and participate in 

education sessions in English. Patients with any stage of prostate cancer were eligible, 

that is, localised, locally advanced or metastatic disease (see Chapter 1, Section 1.1 and 

Table 1-3). Patients treated by surgery or RT, or prescribed hormone therapy were 

eligible to participate however treatment with chemotherapy was an exclusion criterion. 

The rationale for excluding patients receiving chemotherapy is that this treatment, in 
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Australia, is restricted to metastatic disease in which hormone therapy has failed. It was 

considered that in these patients the likelihood of confounding factors was high, and 

would influence the results in such a way that would be difficult to control for in pilot 

studies with small numbers of participants. To be eligible for Study 1 the participants 

must have been scheduled for or prescribed treatment for prostate cancer but not yet 

commenced that treatment. To be eligible for Study 2, the participants must have 

completed treatment for prostate cancer during the twelve months prior to participating 

in the study. 

 

In addition to treatment with chemotherapy, additional exclusion criteria were: 

 Currently being treated for prostate cancer; 

 Pre-existing medical diagnosis of Chronic Fatigue Syndrome; 

 Enrolled in another study involving the use of psychoeducational 

interventions; 

 Overt evidence of a psychiatric disorder; and 

 Treatment for anaemia or depression commenced within previous three 

weeks. 

 

Recruitment for both studies commenced in the first week of January 2013 and 

continued until the first week of December 2013. The follow-up period ended mid-

February 2014. Recruitment ended once the minimum required numbers of participants 

for both studies had been achieved (see Section 2.3). Participants were recruited from 

outpatient urology and radiation oncology clinics at a tertiary hospital and through 

prostate cancer support groups from three metropolitan and two regional areas in New 

South Wales, South Australia and the Australian Capital Territory. Due to the nature of 

the ethical approval provided for these studies, patients at the tertiary hospital were 

unable to be directly approached by the researcher, and so recruitment through the 

urology and oncology outpatient clinics was facilitated by medical officers and clinic 

nurses, who referred eligible patients to the study. To recruit from prostate cancer 

support groups, the researcher attended meetings of one metropolitan and one rural 

group, on two occasions for each group, to explain the research and invite participation. 

The other support groups’ conveners were contacted by email and agreed to promote the 

research project at groups meetings and via email communication to the members. 

Eligible participants who contacted the researcher had the study explained and were 
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provided written information (Appendix 3.3 and 3.4) prior to providing written 

informed consent (Appendix 3.5). 

 

4.2.3 Sample size 

As the two studies were pilot projects, a sample size of 30 for each study group was 

considered adequate for establishing effectiveness and feasibility. This decision was 

based on the recommendations by Hertzog
219

, who states that a sample size of ten in a 

pilot study represents ten percent of the typical size of a fully powered clinical trial of 

an intervention versus a control and a sample size of 40 per group is likely to be 

unrealistic in terms of time and cost and may not be the best use of a limited sample of 

participants available for the study. Given the limited number of sites approved for 

recruitment, the number of eligible participants at these sites, and the time and cost 

restraints, the sample size chosen for these pilot studies was deemed appropriate by the 

researcher. 

 

4.2.4 Randomisation 

A research associate (TT), using a computer-generated list of random numbers, 

allocated participants to intervention or control groups. Block randomisation was not 

used. As the studies were pilot studies with small numbers of participants, stratification 

by disease stage or treatment was not employed. 

 

4.2.5 Allocation concealment 

The allocation sequence was concealed from the researcher enrolling the participants. 

After each enrolled participant returned the baseline questionnaires, the researcher 

contacted the research associate (TT) to obtain the next allocation for the relevant study. 

Other than generating the allocation sequences and maintaining the allocation lists, the 

research associate (TT) had no other involvement in any other aspect of either study. It 

was not revealed to the participant whether they had been assigned to the intervention or 

control groups. The nature and content of the interventions had not been disclosed to the 

participants in an effort to maintain blinding of the intervention being received, however 

once the interventions were delivered it was possible that the participants assigned to 

the control group may have realised they had been receiving a sham intervention owing 

to the nature of that intervention (see Section 4.2.6). As the researcher was responsible 
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for the administration of the interventions and assessing the outcomes, double-blinding 

was not possible. 

 

4.2.6 Intervention 

The ECAM intervention was a structured, tailored and interactive education program 

delivered by telephone and consisting of three, weekly sessions, lasting approximately 

30 minutes each for the first two sessions and 15 minutes for the third and final session. 

Based on the study by Barsevick et al
135

 and the conceptual framework presented in 

Chapter 3, the intervention was designed to guide the participant through the three 

stages of information processing proposed in the CSM, using the IFM as the basis for 

the targeted information provided to the participant relating to CRF arising from 

prostate cancer and its treatment. As in the study by Barsevick et al
135

, information was 

provided to assist the participant to derive an accurate representation, or understanding, 

of CRF, guide the formulation and implementation of ECAM principles as a coping 

strategy, and finally appraise the effectiveness of the efforts to manage CRF and 

reevaluate coping strategies if needed. Whilst the ECAM intervention was structured, 

using prompt sheets (Appendix 3.6) for delivery of telephone education sessions, an 

interactive approach was used to evaluate each participant’s existing knowledge of CRF 

and strategies for managing the problem. The content of the education sessions was then 

adapted to complement the participant’s knowledge. The prompt sheets with checklists 

(Appendix 3.6) were used by the researcher to ensure that each point was discussed 

adequately with every participant. As the intervention relied on an interactive 

discussion, as each point was considered in turn, the participants’ pre-existing 

knowledge or understanding on each of the topics was explored and assessed by the 

researcher. Once participants demonstrated understanding of each discussion point, or 

gaps in their understanding had been addressed, the next point in the checklist was then 

considered. 

 

The researcher was the sole provider of the telephone education sessions, which helped 

maximise reliability and prevent intervention drift, ensuring consistency and 

equivalence of the intervention content for all participants, thereby reducing the risk of 

performance bias. The researcher was a Registered Nurse with over 20 years 

experience, mostly as a cancer nurse, including senior clinical cancer nursing roles, and 

also experience in surgical nursing, operating theatres, intensive care and clinical trials 

coordination.  



Energy Conservation And Management Pilot Studies 

 92 

 

4.2.6.1 Intervention group 

The first telephone session, lasting approximately 30 minutes, was based on the IFM 

and the representation and coping stages of the CSM (see Chapter 3, Sections 3.2 and 

3.3 and Figure 3-1). Participants received information about the potential causes, 

manifestations and experience of CRF, using the IFM to guide this information. The 

information was tailored specifically to CRF resulting from prostate cancer and its 

treatment, dependent on the treatment offered to each individual participant. This 

session also provided information on energy conservation skills, sleep hygiene, good 

nutrition to assist in the management of CRF. Maintaining current physical activity 

levels and avoiding any reduction in physical activity was advocated. Participants were 

asked to keep a diary (Appendix 3.7) for the next seven days, recording times of fatigue 

experienced and the perceived severity, as well as the amount of sleep, rest, activities 

and meals. 

 

The second telephone session, seven days later, further addressed the coping stage of 

the CSM (see Chapter 3, Section 3.3 and Figure 3-1) and assisted the participant to 

develop an energy management plan to balance activity and rest. This session lasted 

approximately 20 minutes. During the session, the diary was reviewed with the 

participant, examining the times and severity of fatigue. Activities were discussed and 

prioritised, consideration was given to activities that could be modified, delegated or 

neglected in favour of valued or necessary activities. Timing of activities was also 

discussed to minimise the interference of fatigue on those valued or necessary activities. 

 

In the final week, 14 days after commencement of the intervention, the third telephone 

session addressed the appraisal stage of the CSM (see Chapter 3, Section 3.3 and Figure 

3-1). This session lasted for approximately 15 minutes and the participant was assisted 

to evaluate their energy management plan, revised where necessary and their 

experience, or representation, of CRF was re-evaluated. The principles of ECAM were 

reinforced and the participant was encouraged to incorporate light exercise, such as 

walking, into their management plan, gradually increasing the frequency and duration as 

they could in light of their CRF. 
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4.2.6.2 Control group 

The control groups for each study also received three, weekly telephone sessions so that 

a similar amount of time and attention as the intervention groups was received by these 

participants. The first telephone session lasted approximately 25 minutes, the second 

approximately 20 minutes and the third 15 minutes. Barsevick et al
135

 used information 

on nutrition and healthy diet as the control intervention as they deemed it was of interest 

to patients with cancer, is somewhat relevant to CRF, but is believed to be of little value 

in managing CRF. As for the intervention groups, prompt sheets (Appendix 3.6) were 

used for the three telephone sessions. The first session provided less detailed 

information about CRF than that provided to the intervention groups, but still tailored 

specifically to prostate cancer and its treatment. Participants were provided information 

about maintaining a healthy diet and its relevance to prostate cancer treatment and 

recovery. The control group participants were also asked to maintain a diary (Appendix 

3.7) for the next seven days, recording their diet rather than their activity and fatigue. 

The dietary record was reviewed with the participant in the second telephone call and 

the participant was advised, where necessary, how to improve their dietary habits. The 

second telephone session also provided the participants with information about 

vitamins, their nutritional value in relation to energy production and fatigue prevention, 

and dietary sources. The third telephone session involved a discussion of dietary 

minerals, their nutritional value and dietary sources. The participant’s overall diet was 

reviewed and the need for maintaining a healthy, balanced diet was reinforced. 

 

4.2.7 Measures 

Upon enrollment, participants completed a baseline (T1) demographic questionnaire 

(Appendix 3.8), two questionnaires to measure perception of fatigue and one to measure 

functional status. The study by Barsevick et al
135

 used three measures of fatigue, 

however the authors of the third questionnaire were unable to be contacted for 

permission to be obtained to use the questionnaire and so it was not used for the two 

studies presented herein. The questionnaire pack included a stamped, return-addressed 

envelope for return of the questionnaires to the researcher. Following the return of the 

completed baseline questionnaires, the first telephone session took place within three 

weeks of starting treatment for Study 1, and the week after the receipt of the baseline 

questionnaires for Study 2. The questionnaires were repeated at one (T2) and two (T3) 

months following the third telephone session for both studies. 
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4.2.7.1 Schwartz Cancer Fatigue Scale 

The Schwartz Cancer Fatigue Scale (SCFS)
220

 (Appendix 3.9) is a six-item instrument 

for measuring the physical and perceptual dimensions of CRF. The six items are 

measured on a five-point Likert scale and characterise the physical and perceptual 

dimensions of fatigue over the previous two to three days. It has been validated in 

patients with cancer. It has demonstrated good internal consistency reliability (α= 

0.90) and is sensitive to changes over time. The scores of the six items of the scale are 

summed to obtain a total score, with a range from 6 to 30. Higher scores indicate greater 

fatigue. 

 

4.2.7.2 Profile of Mood States 

The Profile of Mood States (POMS)
221

 (Appendix 3.10) is a 37-item instrument 

measuring transient, distinct mood and energy states over the past week. Items are 

measured on a 5-point Likert scale assessing six factors: anxiety, depression, anger, 

confusion, vigour and fatigue. It has been validated in patients with cancer and 

demonstrated internal consistency in all subscales (α> 0.80). The mean scores from 

each subscale are calculated and a total score can be derived from the mean of the 

subscales. Scores in the subscales range from 1 to 5, with higher scores indicating 

higher fatigue, vigour, anxiety, depression, anger or confusion. 

 

4.2.7.3 Functional Performance Inventory – Short Form 

The Functional Performance Inventory – Short Form (FPI-SF)
222

 (Appendix 3.11) 

measures limitation of functioning in valued activities, originally designed to evaluate 

functional performance in people with chronic obstructive pulmonary disease. Six 

domains of functional performance are assessed: personal care, household maintenance, 

physical exercise, recreation, spiritual activities and social activities. Items are scored 

according to the level of difficulty in performing each activity, using a scale of “no 

difficulty”, “some difficulty” or “much difficulty”. If respondents do not perform the 

activity, they are asked to indicate whether this is for health reasons or they choose not 

to. These responses contribute to the scoring. Mean scores for each subscale are 

calculated and a total score is derived from the mean of the subscales. Scores range 

from 0 to 3, with higher scores reflecting a higher degree of function. Internal 

consistency has been demonstrated for each subscale (α> 0.76) and for the total scale (

α> 0.93). The FPI-SF has not been validated in cancer patients. 
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4.2.8 Outcomes 

Primary outcome measures were CRF, vigour and functional performance. The SCFS 

measured the perception of CRF and the POMS fatigue subscale was used to measure 

CRF intensity. Vigour was measured using the POMS vigour subscale. The FPI-SF was 

used to measure limitation of functioning in valued activities as a result of CRF. 

Secondary outcome measures were anxiety, depression, confusion and anger, measured 

using the remaining POMS subscales. These outcomes were included because they are 

known to be linked to the onset and maintenance of CRF and contributors to perception 

of QoL.
45, 46, 58

 All outcomes were assessed following completion of the study 

procedures by all participants. 

 

4.2.9 Statistical methods 

Non-identifying data was initially entered into Statistical Package for the Social 

Sciences (SPSS) Statistics V21 (IBM Corp., Armonk, NY, USA) however this product 

did not provide the complete functionality required for statistical analysis and so 

Statistical Analysis Software (SAS) V9.3 (SAS Institute Inc., Cary, NC, USA) was also 

used. In order to maintain congruency of survey data across the three time points, 

participants were assigned a unique identifier for coding the surveys for data entry. 

Individually identifying information was not entered into the SPSS or SAS databases to 

prevent identification of individual participants’ information. Descriptive statistics using 

SPSS Statistics V21 (IBM Corp., Armonk, NY, USA) and a linear mixed-effects model 

using an autoregressive covariance structure (using SAS V9.3 (SAS Institute Inc., Cary, 

NC, USA) were used in the analysis. Two-sided p-values less than 0.05 were considered 

statistically significant. For the linear mixed-effects model, global interaction p-values 

less than 0.05 were considered statistically significant. The global interaction is a test to 

determine whether there is any overall association between the interaction term (that is, 

allocation to intervention or control groups) and the outcome term. If there was no 

overall association, post-hoc comparison tests were not performed. To control for Type 

I errors in the multiple comparisons procedures, Sidak adjusted p-values were 

computed. 

 

Baseline differences between the intervention and control groups in each study were 

tested with a t-Test or Fisher’s Exact Test for independent samples. A Mann-Whitney 

U-Test was employed for non-parametric data. There were no group differences in 
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either study with regard to the demographic, medical or treatment variables at baseline 

(all p>0.05, two-tailed). Subsequent analyses, therefore, considered all intervention and 

control participants in two groups. 

 

Intention-to-treat (ITT) analysis was adopted for these studies. All participants who 

completed baseline questionnaires were included in the analysis. No interim analyses 

were carried out, and no stopping rules were applied. The was one minor protocol 

deviation in which one participant did not return the T2 questionnaires until the time 

that the T3 questionnaires were scheduled, thus delaying the timing of the T3 

questionnaires. In line with ITT principles
204

, the questionnaires were included in the 

analysis. 

4.3. Results 

4.3.1 Participant flow 

The number of patients ultimately assessed for eligibility was not monitored throughout 

the recruitment period owing to the number of sources of potential participants and the 

number of people from those different sites referring eligible participants. Sixty four 

men were referred to the study, however two declined to participate when contacted by 

the researcher and one declined due to lack of confidence understanding the 

interventions provided in English. Sixty one men in total were randomised, 30 in Study 

1 and 31 in Study 2. Results from the baseline fatigue assessments demonstrate that all 

men randomised were experiencing CRF at entry into the studies. As ITT analysis was 

performed, all participants were analysed for the primary and secondary outcomes, in 

their original assigned groups. 

 

In Study 1, 17 men were allocated to the intervention group and 13 men to the control 

group. One participant from the control group in Study 1 did not return T3 

questionnaires, despite attempts to contact him by telephone and mail, and was 

considered lost-to-follow-up. Figure 4-1 depicts the participant flow for this study. 
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Figure 4-1 Study 1 flow diagram of energy conservation and management (ECAM) 

compared with nutrition and dietary advice (control) for managing cancer-related 

fatigue in men commencing treatment for prostate cancer (Study 1) 

 

 

Study 2 had 12 men allocated to the intervention group and 19 to the control group. 

There was no loss to follow-up in Study 2. Figure 4-2 depicts the participant flow for 

this study.
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Figure 4-2 Flow diagram of energy conservation and management (ECAM) 

compared with nutrition and dietary advice (control) for men who have completed 

treatment for prostate cancer (Study 2) 

 

4.3.2 Study 1 baseline data 

Table 4-1 displays the participant demographics and clinical characteristics of the 30 

men in this study who were scheduled for treatment for prostate cancer. Most men in 

this study had localised disease with a GS 6 or 7. With the exception of one participant 

with T4 disease who was staged at T4N1M0, all other men whose TNM staging 

information was obtained had no nodal involvement or metastatic disease (N0M0). The 

majority of participants were scheduled for monotherapy, mostly EBRT. Just over 

three-quarters of participants were married or cohabitating, and over one-third of the 

participants were still working (age range 44 years to 66 years). All participants aged 61 

years or younger were still working (n=10). 

 

  



Energy Conservation And Management Pilot Studies 

 99 

Table 4-1 Demographics and clinical characteristics (Study 1) 

Characteristic Total sample 

N (%) 

Intervention 

group 

n (%) 

Control group 

n (%) 

P value 

Age 

Mean 

Range 

 

64.3 ± 8.3 

44-81 

 

65.4 ± 9.2 

44-81 

 

62.9 ± 7.1 

52-74 

 

0.449 

Marital status 

Married/cohabitating 

Other 

Missing data 

 

23 (76.7) 

6 (20.0) 

1 (3.3) 

 

12 (70.6) 

4 (23.5) 

1 (5.9) 

 

11 (84.6) 

2 (15.4) 

 

0.532 

Employment status 

Working 

Not working 

Missing data 

 

11 (36.6) 

17 (56.7) 

2 (6.7) 

 

6 (35.3) 

11 (64.7) 

 

5 (38.4) 

6 (46.2) 

2 (15.4) 

 

0.701 

Risk group 

Localised 

Locally advanced 

Missing data 

 

19 (63.3) 

8 (26.7) 

3 (10.0) 

 

9 (52.9) 

6 (35.3) 

2 (11.8) 

 

10 (76.9) 

2 (15.4) 

1 (7.7) 

 

0.195 

Gleason score 

6 

7 

8 

9 

Missing data 

 

10 (33.3) 

12 (40.0) 

3 (10.0) 

1 (3.3) 

4 (13.3) 

 

4 (23.5) 

8 (47.1) 

2 (11.8) 

 

3 (17.6) 

 

6 (46.2) 

4 (30.8) 

1 (7.7) 

1 (7.7) 

1 (7.7) 

 

0.785 

TNM Stage 

T1 

T2 

T3 

T4 

Missing data 

 

1 (3.3) 

6 (20.0) 

5 (16.7) 

2 (6.7) 

16 (46.7) 

 

 

4 (23.5) 

3 (17.6) 

2 (11.8) 

8 (52.9) 

 

1 (7.7) 

2 (15.4) 

2 (15.4) 

 

8 (61.5) 

 

0.238 

Treatment 

ADT 

ADT + RT 

RP 

RP + RT 

RP + ADT + RT 

RT 

 

3 (10) 

1 (3.3) 

1 (3.3) 

4 (13.3) 

1 (3.3) 

20 (66.0) 

 

3 (17.6) 

 

1 (5.9) 

3 (17.6) 

1 (5.9) 

9 (53.0) 

 

 

1 (7.7) 

 

1 (7.7) 

 

11 (84.6) 

 

0.977 

Data are presented as mean and SD for the age variable, and number and percentage for all other 

variables. P values for continuous variables are for independent t tests comparing baseline values between 

the intervention and control group. P values for nominal variables are Fischer’s Exact Test and P values 

for ordinal variables are Mann-Whitney U Test. All P values are two-tailed. ADT = androgen deprivation 

therapy; RT = radiotherapy; RP = radical prostatectomy. 
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4.3.3 Study 1 outcomes 

Men at baseline (T1) in the intervention group had a mean SCFS score of 14.88 and the 

men in the control group had a mean SCFS score of 13.08. As illustrated in Figure 4-3, 

a statistically significant reduction in CRF was observed at T2, one month after the 

intervention, for men in the intervention group compared with men in the control group 

(adjusted P = 0.0341). The intervention group had a mean SCFS score 5.25 points lower 

than men in the control group (95% adjusted CI = -10.26, -0.24). The reduction in CRF 

was maintained two months after the intervention (T3). Men in the intervention group 

had a mean SCFS score 8.76 points lower than the men in the control group (95% 

adjusted CI = -14.92, -2.60; adjusted P = 0.0014) (global interaction P <0.0001). 

 

Figure 4-3 Mean SCFS scores for intervention and control groups (Study 1) 

 

SCFS = Schwartz Cancer Fatigue Scale; ECAM = Energy Conservation and Management; T1 = baseline; 

T2 = one month after delivery of intervention; T3 = two months after delivery of intervention; * = 

between-groups mean difference p<0.05 

 

Similarly, the results for the POMS Fatigue subscale demonstrated a reduction in CRF 

for men in the intervention group compared to the control group (Figure 4-4). Baseline 

mean scores for the intervention group were 2.28 and for the control group 2.00. At T2, 

the intervention group had mean POMS Fatigue scores 1.20 points lower than the 

control group (95% adjusted CI = -1.98, 0.11; adjusted P = 0.0221). Mean scores at T3 

for the intervention group demonstrated the statistically significant reduction in CRF 
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was maintained compared to the control group (-2.13, 95% adjusted CI = -3.17, -1.10; 

adjusted P = <0.0001) (global interaction P = 0.0006). 

 

Figure 4-4 Mean POMS Fatigue scores for intervention 

and control groups (Study 1) 

 

POMS = Profile of Mood States; ECAM = Energy Conservation and Management; T1 = baseline; T2 = 

one month after delivery of intervention; T3 = two months after delivery of intervention; * = between-

groups mean difference p<0.05 

 

Vigour, as measured by the POMS Vigour subscale (Figure 4-5), was not observed to 

be statistically significant between the groups at T2, however a statistically significant 

difference was observed at T3. For men in the intervention group, following a slight 

decline in mean scores at T2, their mean vigour score at T3 is 1.21 points higher than 

the men in the control group (95% adjusted CI = 0.44, 2.43), however their T3 score did 

not return to the baseline (T1) level. The T3 result was statistically significant (adjusted 

P = 0.0373) (global interaction P = 0.0081). 
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Figure 4-5 Mean POMS Vigour scores for intervention 

and control groups (Study 1) 

 

POMS = Profile of Mood States; ECAM = Energy Conservation and Management; T1 = baseline; T2 = 

one month after delivery of intervention; T3 = two months after delivery of intervention; * = between-

groups mean difference p<0.05 

 

Results for FPI – Total (a global measure of physical function) between intervention 

and control groups were not statistically significant at T2 (Figure 4-6a; Table 4-2). 

Similarly, the FPI subscale scores of Body Care (Figure 4-6b, Physical Exercise (Figure 

4-6c) and Social Interaction (Figure 4-6d) did not show a significant difference between 

intervention and control groups at T2. The total FPI scores and these subscale scores, 

however were statistically significant between groups at T3, with men in the 

intervention group realising an improvement in function compared to men in the control 

group (95% adjusted CI = 0.17, 1.27; 0.03, 1.32; 0.15, 1.68; and 0.25, 1.78 respectively) 

(Adjusted P = 0.0040, 0.0339, 0.0099, and 0.0034 respectively). Global interaction P 

values for FPI Total and the Body Care, Physical Exercise and Social Interaction 

subscales were 0.0004, 0.0001, 0.0076 and 0.0024 respectively. The FPI subscales 

scores of Household (Figure 4-6e) and Recreation (Figure 4-6f) showed no statistically 

significant differences between groups at any time point. 
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Figure 4-6a FPI Total mean scores for intervention and control groups 

(Study 1) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 

 

Figure 4-6b FPI Body Care mean scores for intervention and control groups 

(Study 1) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention; * 

= between-groups mean difference p<0.05 
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Figure 4-6c FPI Physical Exercise mean scores for intervention 

and control groups (Study 1) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention; * 

= between-groups mean difference p<0.05 

 

Figure 4-6d FPI Social Interaction mean scores for intervention 

and control groups (Study 1) 

 FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention; * 

= between-groups mean difference p<0.05 
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Figure 4-6e FPI Household mean scores for intervention 

and control groups (Study 1) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 

 

Figure 4-6f FPI Recreation mean scores for intervention 

and control groups (Study 1) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 
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Within-groups mean changes in scores over time for the SCFS, POMS Fatigue and 

Vigour subscales, and FPI subscales are presented in Table 4-3.  Although the primary 

interest was changes in scores over time between groups, the changes within groups 

were also examined to determine any statistically significant changes. There were no 

statistically significant changes across time periods in any of the scores for the 

intervention group, however the control group did demonstrate significantly higher 

SCFS scores from baseline (T1) to two months post-intervention (T3). Additionally, the 

control group demonstrated a decrease in scores in the POMS Vigour subscale and all 

subscales of the FPI. These results were all statistically significant (Table 4-3). 

 

The Spiritual Activities subscale of the FPI has not been reported as 73.3 percent of 

respondents scored these items as “choose not to do”. As such, there was a lack of 

normality of residuals found for this subscale resulting in a poorly fitting model for the 

subscale items. Due to the lack of data, this subscale has therefore has not been included 

in any analyses. 
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Table 4-2 Fatigue, vigour and functional performance outcomes at baseline (T1), one month post-intervention (T2) and two months post-

intervention (T3) with between groups mean difference from T1 to T2 and T2 to T3 (Study 1) 

 

T1 

Mean (SE) 

T2 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

T3 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

Measure Intervention Control Intervention Control   Intervention Control   

SCFS 14.88 (1.27) 13.08 (1.45) 12.06 (1.03) 17.31 (1.18) -5.25 (-10.26 to -0.24) 0.0341 10.77 (1.25) 19.52 (1.47) -8.76 (-14.92 to -2.60) 0.0014 

POMS – 

Fatigue 
2.28 (0.33) 2.00 (0.38) 1.74 (0.23) 2.94 (0.25) -1.20 (-1.98 to 0.11) 0.0221 1.16 (0.21) 3.29 (0.24) -2.13 (-3.17 to -1.10) <.0001 

POMS – 

Vigour 
1.98 (0.28) 2.17 (0.32) 1.82 (0.24) 1.08 (0.28) 0.74 (0.31 to 1.88) 0.5809 1.94 (0.24) 0.73 (0.28) 1.21 (0.44 to 2.43) 0.0373 

FPI - Total 1.68 (0.15) 1.88 (0.17) 1.69 (0.12) 1.31 (0.13) 0.38 (-0.19 to 0.95) 0.4712 1.84 (0.11) 1.12 (0.13) 0.72 (0.17 to 1.27) 0.0040 

FPI – Body 

Care 
2.58 (0.13) 2.74 (0.15) 2.71 (0.14) 2.26 (0.16) 0.44 (-0.22 to 1.10) 0.4563 2.80 (0.13) 2.13 (0.15) 0.67 (0.03 to 1.32) 0.0339 

FPI – 

Household 
1.82 (0.19) 2.33 (0.21) 1.87 (0.18) 1.54 (0.20) 0.33 (-0.53 to 1.19) 0.9807 2.02 (0.19) 1.36 (0.22) 0.66 (-0.28 to 1.60) 0.3842 

FPI – 

Physical 

Exercise 

1.61 (0.23) 1.72 (0.26) 1.61 (0.17) 1.09 (0.20) 0.52 (-0.31 to 1.35) 0.5790 1.75 (0.16) 0.84 (0.18) 0.92 (0.15 to 1.68) 0.0099 

FPI – 

Recreation 
1.85 (0.17) 2.26 (0.19) 1.79 (0.14) 1.69 (0.15) 0.10 (-0.56 to 0.75) 1.0000 1.95 (0.16) 1.30 (0.18) 0.66 (-0.11 to 1.41) 0.1420 

FPI – Social 

Interaction 
1.78 (0.22) 1.98 (0.25) 1.86 (0.17) 1.22 (0.20) 0.64 (0.12 to 1.42) 0.2754 2.01 (0.16) 1.00 (0.18) 1.02 (0.25 to 1.78) 0.0034 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), SCFS = Schwartz Cancer Fatigue Scale, POMS = Profile of Mood States, FPI = 

Functional Performance Inventory; T1 = baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention.
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Table 4-3 Within-groups mean difference in fatigue, vigour and functional performance scores 

from T1 to T2, T2 to T3 and T1 to T3 (Study 1) 

Measure Allocation 
Group mean difference 

(95%CI) T1 – T2 
Adj P 

Group mean difference 

(95%CI) T2 – T3 
Adj P 

Group mean difference 

(95%CI) T1 – T3 
Adj P 

SCFS 
Intervention 2.82 (-1.66 to 7.31) 0.5641 1.29 (-1.99 to 4.58) 0.9751 4.12 (-0.65 to 8.88) 0.1392 

Control -4.23 9 -9.36 to 0.90) 0.1843 -2.21 (-6.11 to 1.69) 0.7140 -6.44 (-11.99 to -0.90) 0.0132 

POMS - Fatigue 
Intervention 0.54 (0.38 to 1.46) 0.6718 0.58 (-0.19 to 1.35) 0.2813 1.12 (-0.03 to 2.28) 0.0620 

Control -0.94 (-1.98 to 0.10) 0.1084 0.35 (-1.22 to 0.52) 0.9689 -1.29 (-2.62 to 0.04) 0.0617 

POMS - Vigour 
Intervention 0.17 (-0.52 to 0.85) 0.9998 -0.13 (-0.62 to 0.36) 0.9996 0.04 (-0.82 to 0.90) 1.0000 

Control 1.09 (0.31 to 1.88) 0.0019 0.35 (-0.23 to 0.92) 0.6476 1.44 (0.44 to 2.43) 0.0012 

FPI - Total 
Intervention -0.004 (-0.33 to 0.32) 1.0000 -0.15 (-0.39 to 0.09) 0.5956 -0.15 (-0.57 to 0.27) 0.9883 

Control 0.58 (0.21 to 0.95) 0.0004 0.19 (-0.09 to 0.47) 0.4366 0.77 (0.28 to 1.26 0.0004 

FPI – Body Care 
Intervention -0.13 (-0.49 to 0.23) 0.9898 -0.09 (-0.22 to 0.03) 0.2669 -0.22 (-0.62 to 0.17) 0.7223 

Control 0.48 (0.06 to 0.89) 0.0147 0.14 (-0.01 to 0.28) 0.0833 0.61 (0.16 to 1.07) 0.0027 

FPI - Household 
Intervention -0.04 (-0.48 to 0.39) 1.0000 -0.15 (-0.45 to 0.14) 0.7971 -0.20 (-0.77 to 0.38) 0.9925 

Control 0.79 (0.29 to 1.29 0.0003 0.18 (-0.17 to 0.53) 0.8200 0.97 (0.31 to 1.63) 0.0010 

FPI – Physical Exercise 
Intervention 0.00 (-0.48 to 0.48) 1.0000 -0.14 (-0.53 to 0.25) 0.9881 -0.14 (-0.77 to 0.49) 0.9999 

Control 0.63 (0.08 to 1.18) 0.0142 0.26 (-0.20 to 0.72) 0.7337 0.89 (0.16 to 1.62) 0.0084 

FPI - Recreation 
Intervention 0.06 (-0.31 to 0.43) 1.0000 -0.17 (-0.49 to 0.16) 0.8427 -0.11 (-0.54 to 0.33) 0.9998 

Control 0.57 (0.15 to 0.99) 0.0028 0.39 (0.01 to 0.78) 0.0421 0.96 (0.45 to 1.47) <.0001 

FPI – Social Interaction 
Intervention -0.08 (-0.67 to 0.50) 1.0000 -0.15 (-0.63 to 0.32) 0.9964 -0.24 (-0.91 to 0.44) 0.9917 

Control 0.77 (0.12 to 1.42 0.0112 0.22 (-0.34 to 0.78) 0.9761 0.99 (0.22 to 1.75) 0.0044 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), SCFS = Schwartz Cancer Fatigue Scale,  

POMS = Profile of Mood States, FPI = Functional Performance Inventory; T1 = baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of 

intervention. 
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4.3.4 Study 1 ancillary analyses 

Secondary outcomes of interest were the mood states measured by the POMS 

Depression, Tension, Confusion and Anger subscales. For the POMS Tension subscale, 

although the interaction time*allocation was not significant both main effects time and 

allocation were statistically significant (P=0.0025, <0.0001 respectively). Controlling 

for time, the intervention group had a mean Tension score of 0.67 ± 0.14, 1.06 points 

less than the mean score of the control group (1.73 ±  0.15), (adjusted 95% CI = -1.46, -

0.66, adjusted P<0.0001). Also, at T1 patients had a mean tension score of 1.65 ±  0.17,  

significantly higher than at T2 (0.97 ± 0.15) or T3 (0.97 ± 0.14), controlling for 

allocation. 

 

Between-groups there were no significant group differences in the changes of 

Depression, Confusion and Anger scores (Table 4-4). Examination of the within-groups 

scores (Table 4-5) revealed no statistically significant changes in either Tension or 

Confusion subscale scores for the control group. This group, however, demonstrated an 

increase in mean Depression subscale scores over time. Their mean score two months 

after the intervention was 0.77 points higher than their scores prior to the intervention 

(95% adjusted CI = -1.53, -0.01), indicating a higher level of depression over time. This 

result was statistically significant (adjusted P = 0.0465) (global interaction P = 0.0088). 

 

The only subscale that demonstrated a significant difference for the intervention group 

was the Confusion subscale. This group had a mean Confusion score 0.61 points higher 

prior to the intervention than at T2, one month post-intervention (95% adjusted CI = 

0.21, 1.02; adjusted P = 0.0006). The reduction in the Confusion score was maintained 

two months post-intervention (T3), with pre-intervention mean score 0.74 points higher 

than at T3 (95% adjusted CI = 0.35, 1.13; adjusted P<0.0001) (global interaction P = 

0.0002). There were no significant pair-wise comparisons for Anger scores, although 

the global interaction was significant (P = 0.0050). 
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Table 4-4 Profile of Mood States Depression, Anger and Confusion subscale scores at T1, T2 and T3 in the intervention and control groups 

with between-groups mean difference from T1 to T2 and T2 to T3 (Study 1) 

 
T1 

Mean (SE) 

T2 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

T3 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

Measure Intervention Control Intervention Control   Intervention Control   

POMS – 

Depression 
0.36 (0.08) 0.32 (0.08) 0.24 (0.19) 0.74 (0.21) -0.51 (-0.99 to 0.14) 0.7291 0.13 (0.21) 1.09 (0.24) -0.96 (-1.98 to 0.07) 0.0840 

POMS – 

Anger 
0.40 (0.14) 0.26 (0.16) 0.11 (0.21) 0.75 (0.24) -0.64 (-1.67 to 0.40) 0.5951 0.15 (0.20) 0.74 (0.23) -0.59 (-1.57 to 0.39) 0.6257 

POMS - 

Confusion 
1.39 (0.16) 1.09 (0.18) 0.78 (0.15) 1.19 (0.17) -0.41 (-1.14 to 0.32) 0.7296 0.64 (0.15) 1.28 (0.18) -0.63 (-1.37 to 0.11) 0.1515 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), POMS = Profile of Mood States; T1 = baseline; T2 = one month after delivery of 

intervention; T3 = two months after delivery of intervention. 

 

Table 4-5 Within-groups mean difference in Profile of Mood States Depression, Anger and Confusion subscale scores from T1 to T2, T2 to T3 

and T1 to T3 (Study 1) 

Measure Allocation 

T1 – T2 

Group mean difference 

(95%CI) 

Adj P 

T2 – T3 

Group mean difference 

(95%CI) 

Adj P 

T1 – T3 

Group mean difference 

(95%CI) 

Adj P 

POMS - Depression Intervention 0.13 (-0.37 to 0.62) 0.9997 0.10 (-0.51 to 0.72) 1.0000 0.23 (-0.42 to 0.88) 0.9911 

Control -0.42 (-0.99 to 0.14) 0.2970 -0.35 (-1.07 to 0.38) 0.8907 -0.77 (-1.53 to -0.01) 0.0465 

POMS - Anger Intervention 0.29 (-0.23 to 0.82) 0.7271 -0.04 (-0.86 to 0.77) 1.0000 0.25 (-0.45 to 0.95) 0.9889 

Control -0.48 (-1.08 to 0.11) 0.2057 0.01 (-0.95 to 0.96) 1.0000 -0.48 (-1.30 to 0.35) 0.6913 

POMS - Confusion Intervention 0.61 (0.21 to 1.02) 0.0006 0.13 (-0.18 to 0.44) 0.9630 0.74 (0.35 to 1.13) <.0001 

Control -0.09 (-0.56 to 0.37) 1.0000 -0.09 (-0.46 to 0.28) 0.9998 -0.19 (-0.65 to 0.27) 0.9687 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), POMS = Profile of Mood States; T1 = baseline; T2 = one month after 

delivery of intervention; T3 = two months after delivery of intervention. 
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4.3.5 Study 2 baseline data 

The participant demographics and clinical characteristics of the 31 men in this study 

who had completed treatment for prostate cancer within the previous 12 months are 

presented in Table 4-6. The mean age of this cohort was slightly higher than in Study 1, 

and almost half of the participants were still working. The age range of the men still 

working was 54 years to 74 years. The majority of participants in Study 2 who were 

aged 65 years or younger were still working (84.6 percent, n=11), with all participants 

(n=6) aged less than 60 years still at work. Similarly to Study 1, almost three-quarters 

were married or cohabitating. Most men in this study had localised disease with a GS 6 

or 7 and the majority were treated with RRP or RT alone, with a very small number 

treated with combined therapies. All men whose TNM information was provided had no 

nodal involvement or metastatic disease (N0M0), with the exception of the sole 

participant with T4 disease who was staged as T4N1M1b. For the intervention group 

participants, very little TNM staging information was obtained. All men in the 

intervention group had received monotherapy. 
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Table 4-6 Demographics and clinical characteristics (Study 2) 

Characteristic Total sample 

N (%) 

Intervention 

group 

n (%) 

Control group 

n (%) 

P value 

Age 

Mean 

Range 

 

67.0 ± 7.0 

54-79 

 

66.8 ± 8.5 

54-79 

 

67.2 ± 6.1 

57-78 

 

0.903 

Marital status 

Married/cohabitating 

Other 

Missing 

 

22 (71.0) 

8 (25.8) 

1 (3.2) 

 

10 (83.3) 

2 (16.7) 

 

12 (63.2) 

6 (31.6) 

1 (5.3) 

 

0.320 

Employment status 

Working 

Not working 

 

14 (45.2) 

17 (54.8) 

 

4 (33.3) 

8 (66.7) 

 

10 (52.6) 

9 (47.4) 

 

0.461 

Risk group 

Localised 

Locally advanced 

Metastatic 

Missing data 

 

21 (67.7) 

6 (19.4) 

1 (3.2) 

3 (9.7) 

 

9 (75.0) 

1 (8.3) 

 

2 (16.7) 

 

12 (63.2) 

5 (26.3) 

1 (5.3) 

1 (5.3) 

 

0.172 

Gleason score 

6 

7 

8 

9 

Missing data 

 

9 (29.0) 

13 (41.9) 

2 (6.5) 

2 (6.5) 

5 (16.1) 

 

5 (41.7) 

4 (33.3) 

 

1 (8.3) 

2 (16.7) 

 

4 (21.1) 

9 (47.4) 

2 (10.5) 

1 (5.3) 

3 (15.8) 

 

0.400 

TNM Stage 

T1 

T2 

T3 

T4 

Missing data 

 

3 (9.7) 

4 (12.9) 

4 (12.9) 

1 (3.2) 

19 (61.3) 

 

 

3 (25.0) 

 

 

9 (75.0) 

 

3 (15.8) 

1 (5.3) 

4 (21.1) 

1 (5.3) 

10 (52.6) 

 

0.628 

Treatment 

ADT 

ADT + RT 

RP 

RP + RT 

RT 

 

3 (9.7) 

3 (9.7) 

11 (35.5) 

2 (6.5) 

12 (38.7) 

 

2 (16.7) 

 

6 (50.0) 

 

4 (33.3) 

 

1 (5.3) 

3 (15.9) 

5 (6.3) 

2 (10.5) 

8 (42.1) 

 

0.056 

Data are presented as mean and SD for the age variable, and number and percentage for all other 

variables. P values for continuous variables are for independent t tests comparing baseline values between 

the intervention and control group. P values for nominal variables are Fischer’s Exact Test and P values 

for ordinal variables are Mann-Whitney U Test. All P values are two-tailed. ADT = androgen deprivation 

therapy; RT = radiotherapy; RP = radical prostatectomy. 

 

4.3.6 Study 2 outcomes 

Mean SCFS score at baseline (T1) for the intervention group was 21.58 versus 18.63 for 

men in the control group. As shown in Figure 4-7 and Table 4-7, scores did not differ 

significantly one month post-intervention (T2), however at T3 (two months post-
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intervention), the intervention group had mean SCFS scores 7.04 points significantly 

lower than men in the control group (95% adjusted CI = -12.58, -1.49, adjusted P = 

0.0053) (global interaction P<0.0001). 

 

Figure 4-7 Mean SCFS scores for intervention and control groups (Study 2) 

 

SCFS = Schwartz Cancer Fatigue Scale; ECAM = Energy Conservation and Management; T1 = baseline; 

T2 = one month after delivery of intervention; T3 = two months after delivery of intervention; * = 

between-groups mean difference p<0.05 

 

Figure 4-8 illustrates the mean POMS Fatigue scores for the intervention and control 

groups in Study Two. The mean POMS Fatigue subscale scores at T1 for men in the 

intervention and control groups were 3.67 and 3.45 respectively. A decrease in CRF 

was observed at T2 for men in the intervention group. The intervention group had a 

mean POMS Fatigue subscale score 0.86 points lower than men in the control group 

(95% adjusted CI = -1.52, -0.20). The result is statistically significant (adjusted P = 

0.0040). The decrease in CRF was maintained two months after the intervention (T3). 

Men in the intervention group had a mean POMS Fatigue subscale score 1.68 points 

lower than the men in the control group (95% adjusted CI = -2.49, -0.88; adjusted 

P<0.0001) (global interaction P<0.0001). 
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Figure 4-8 Mean POMS Fatigue scores for intervention 

and control groups (Study 2) 

 

POMS = Profile of Mood States; ECAM = Energy Conservation and Management; T1 = baseline; T2 = 

one month after delivery of intervention; T3 = two months after delivery of intervention; * = between-

groups mean difference p<0.05 

 

Similarly, the results for the POMS Vigour subscale (Figure 4-9) demonstrated an 

increase in vigour for men in the intervention group compared to the control group. 

Baseline mean scores for the intervention group were 0.76 and for the control group 

0.68.  At T2, the intervention group had mean POMS Vigour scores 0.69 points higher 

than the control group (95% adjusted CI = 0.11, 1.27; adjusted P = 0.0107). Mean 

scores at T3 for the intervention group demonstrated the increase in vigour was 

maintained compared to the control group (1.20, 95% adjusted CI = 0.52, 1.88; adjusted 

P<0.0001) (global interaction P<0.0001). 
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Figure 4-9 Mean POMS Vigour scores for intervention 

and control groups (Study 2) 

 

POMS = Profile of Mood States; ECAM = Energy Conservation and Management; T1 = baseline; T2 = 

one month after delivery of intervention; T3 = two months after delivery of intervention; * = between-

groups mean difference p<0.05 

 

Functional Performance Inventory total and subscale scores did not differ significantly 

between the groups at any time point. Figures 4-10a to 4-10f depict the mean scores of 

each FPI subscale for the ECAM and control groups at each time point. As can be seen 

in the figures for each subscale, men who received the ECAM intervention 

demonstrated an increase in physical functioning scores over time compared to men in 

the control group. The Spiritual Activities subscale of the FPI has not been reported as 

71% of respondents scored these items as “choose not to do”. As such, there was a lack 

of normality of residuals found for this subscale resulting in a poorly fitting model for 

the subscale items. Due to the lack of data, this subscale has therefore not been included 

in any analyses.  
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Figure 4-10a FPI Total mean scores for intervention and control groups 

(Study 2) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 

 

Figure 4-10b FPI Body Care mean scores for intervention 

and control groups (Study 2) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 
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Figure 4-10c FPI Household mean scores for intervention 

and control groups (Study 2) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 

 

Figure 4-10d FPI Physical Exercise mean scores for intervention 

and control groups (Study 2) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 
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Figure 4-10e FPI Recreation mean scores for intervention 

and control groups (Study 2) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 

 

Figure 4-10f FPI Social Interaction mean scores for intervention 

and control groups (Study 2) 

 

FPI = Functional Performance Inventory; ECAM = Energy Conservation and Management; T1 = 

baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention 
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Within-groups mean changes in scores over time for the SCFS, POMS Fatigue and 

Vigour subscales, and FPI subscales are given in Table 4-8. As for Study 1, the primary 

interest was score changes over time between groups, however the changes within 

groups were also examined to determine any statistically significant changes. Unlike 

Study 1, there were no statistically significant changes in any of the scores for the 

control group, however the intervention group did demonstrate significant 

improvements in all scores over time, with the exception of the FPI Body Care subscale, 

which demonstrated no significant changes at any time point. 



 

 

1
1

7
 

E
n

erg
y
 C

o
n

serv
atio

n
 A

n
d

 M
an

ag
em

en
t P

ilo
t S

tu
d

ies 

Table 4-7 Fatigue, vigour and functional performance outcomes at baseline (T1), one month post-intervention (T2) and two months post-

intervention (T3) in the intervention and control groups with between groups mean difference from T1 to T2 and T2 to T3 for men who have 

completed treatment  for prostate cancer within the previous twelve months (Study 2) 

 
T1 

Mean (SE) 

T2 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

T3 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

Measure Intervention Control Intervention Control   Intervention Control   

SCFS 21.58 (1.72) 18.63 (1.37) 16.17 (1.27) 19.10 (1.02) -2.93 (-8.13 to 2.27) 0.7252 11.50 (1.35) 18.54 (1.09) -7.04 (-12.58 to -1.49) 0.0053 

POMS – 

Fatigue 
3.67 (0.17) 3.45 (0.13) 2.43 (0.16) 3.29 (0.13) -0.86 (-1.52 to -0.20) 0.0040 1.38 (0.19) 3.07 (0.16) -1.68 (-2.49 to -0.88) <.0001 

POMS – 

Vigour 

0.76 (0.14) 0.68 (0.11) 1.28 (0.14) 0.59 (0.11) 0.69 (0.11 to 1.27) 0.0107 1.78 (0.17) 0.58 (0.14) 1.20 (0.52 to 1.88) <.0001 

FPI - Total 1.08 (0.13) 1.26 (0.10) 1.41 (0.12) 1.26 (0.10) 0.16 (-0.35 to 0.66) 0.9973 1.62 (0.13) 1.29 (0.11) 0.34 (-0.21 to 0.88) 0.5901 

FPI – Body 

Care 

2.07 (0.20) 2.42 (0.16) 2.27 (0.20) 2.34 (0.16) -0.08 (-0.90 to 0.75) 1.0000 2.32 (0.22) 2.34 (0.18) -0.03 (-0.94 to 0.79 1.0000 

FPI – 

Household 

0.96 (0.16) 1.38 (0.13) 1.49 (0.17) 1.38 (0.14) 0.11 (-0.22 to 0.21) 1.0000 1.80 (0.18) 1.48 (0.15) 0.32 (-0.43 to 1.08) 0.9513 

FPI – 

Physical 
Exercise 

0.73 (0.16) 0.94 (0.12) 1.10 (0.14) 0.93 (0.11) 0.17 (-0.41 to 0.75) 0.9986 1.42 (0.15) 0.98 (0.12) 0.44 (-0.18 to 1.06) 0.3762 

FPI – 

Recreation 

1.43 (0.17) 1.55 (0.14) 1.75 (0.18) 1.54 (0.14) 0.21 (-0.52 to 0.94) 0.9987 1.87 (0.19) 1.50 (0.15) 0.36 (-0.41 to 1.14) 0.9040 

FPI – Social 

Interaction 

0.93 (0.19) 1.15 (0.15) 1.42 (0.18) 1.18 (0.14) 0.24 (-0.49 to 0.97) 0.9958 1.80 (0.16) 1.26 (0.13) 0.54 (-0.13 to 1.21) 0.2040 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), SCFS = Schwartz Cancer Fatigue Scale, POMS = Profile of Mood States, FPI = 

Functional Performance Inventory; T1 = baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention.
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Table 4-8 Within-groups mean difference in fatigue, vigour and functional performance scores from T1 to T2, T2 to T3 and T1 to T3 for men 

who have completed treatment for prostate cancer within the previous twelve months (Study 2) 

Measure Allocation 
Group mean difference 

(95%CI) T1 – T2 
Adj P 

Group mean difference 

(95%CI) T2 – T3 
Adj P 

Group mean difference 

(95%CI) T1 – T3 
Adj P 

SCFS Intervention 5.42 (2.55 to 8.28) <.0001 4.67 (1.38 to 7.95) 0.0014 10.08 (5.81 to 14.36) <.0001 

Control -0.47 (2.84 to -1.90) 1.0000 0.56 (-2.12 to 3.24) 1.0000 0.09 (-3.40 to 3.59) 1.0000 

POMS - Fatigue Intervention 1.24 (0.78 to 1.69) <.0001 1.05 (0.55 to 1.54) <.0001 2.28 (1.70 to 2.87) <.0001 

Control 0.16 (-0.21 to 0.53) 0.9484 0.23 (-0.19 to 0.64) 0.7607 0.39 (-0.10 to 0.87) 0.2207 

POMS - Vigour Intervention -0.51 (-0.76 to -0.21) <.0001 -0.50 (-0.88 to -0.12) 0.0088 -1.01 (-1.47 to -0.56) <.0001 

Control 0.09 (-0.12 to 0.29) 0.9483 0.01 (-0.31 to 0.33) 1.0000 0.09 (-0.28 to 0.47) 0.9998 

FPI - Total Intervention -0.34 (-0.46 to -0.22) <.0001 -0.21 (-0.34 to -0.09) 0.0001 -0.55 (-0.72 to -0.37) <.0001 

Control 0.01 (-0.09 to 0.11) 1.0000 -0.03 (-0.14 to 0.07) 0.9986 -0.02 (-0.17 to 0.12) 1.0000 

FPI – Body Care Intervention -0.20 (-0.42 to 0.02) 0.1029 -0.05 (-0.49 to 0.39) 1.0000 -0.25 (-0.74 to 0.24) 0.8334 

Control 0.08 (-0.10 to 0.26) 0.9441 0.001 (-0.36 to 0.36) 1.0000 0.08 (-0.32 to 0.48) 1.0000 

FPI - Household Intervention -0.53 (-0.79 to -0.27) <.0001 -0.31 (-0.51 to -0.11 0.0004 -0.84 (-1.15 to -0.54) <.0001 

Control -0.01 (-0.22 to 0.21) 0.5863 -0.09 (-0.26 to 0.07) 0.6518 -0.11 (-0.35 to 0.14) 0.9548 

FPI – Physical Exercise Intervention -0.37 (-0.62 to -0.11) 0.0013 -0.32 (-0.51 to -0.12) 0.0003 -0.68 (-1.02 to -0.34) <.0001 

Control 0.01 (-0.20 to 0.22) 1.0000 -0.05 (-0.21 to 0.12) 0.9992 -0.04 (-0.31 to 0.24) 1.0000 

FPI - Recreation Intervention -0.32 (-0.53 to -0.10) 0.0008 -0.12 (-0.32 to 0.09) 0.7265 -0.43 (-0.71 to -0.16) 0.0004 

Control 0.01 (-0.16 to 0.19) 1.0000 0.03 (-0.14 to 0.20) 1.0000 0.04 (-0.18 to 0.27) 1.0000 

FPI – Social Interaction Intervention -0.48 (-0.69 to -0.28) <.0001 -0.38 (-0.68 to -0.09) 0.0042 -.087 (-1.20 to -0.54) <.0001 

Control -0.03 (-0.20 to 0.14) 1.0000 -0.08 (-0.33 to 0.16) 0.9945 -0.11 (-0.38 to 0.16) 0.9590 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), SCFS = Schwartz Cancer Fatigue Scale, POMS = Profile of Mood 

States, FPI = Functional Performance Inventory; T1 = baseline; T2 = one month after delivery of intervention; T3 = two months after delivery of intervention. 
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4.3.7 Study 2 ancillary analyses 

As with Study 1, secondary outcomes of interest for Study 2 were the mood states 

measured by the POMS Depression, Tension, Confusion and Anger subscales. For the 

POMS Anger subscale, the interaction time*allocation was not significant, although the 

main effect of allocation was statistically significant (P = 0.0026). The intervention 

group had a mean Anger score 0.58 points lower than the control group, controlling for 

time (adjusted 95% CI = -0.95, -0.22, adjusted P = 0.0026). Also, at T1 participants had 

a mean Anger score significantly higher than at T2 or T3, controlling for allocation 

(P=0.0041, <0.0001 for intervention and control groups respectively). 

 

Between-groups mean differences in scores for the Depression, Tension and Confusion 

subscales are presented in Table 4-9. There were no significant differences between the 

intervention and control groups for the Confusion subscale. At baseline (T1), men in the 

intervention group had a mean Depression score of 0.60 versus a mean score of 1.02 in 

the control group. Two months following the intervention (T3), men in the intervention 

group had a mean Depression score 0.95 points lower than the control group (95% 

adjusted CI = -1.83, -0.07). This result was statistically significant (adjusted P = 0.0274) 

(global interaction P = 0.0173). Tension subscale mean scores at T1 were 1.22 for the 

intervention group and 1.04 for the control group. At T3, men in the intervention group 

had mean scores 0.73 points lower than men in the control group (95% adjusted CI = -

1.40, -0.06; adjusted P = 0.0231) (global interaction P<0.0001). 

 

Within-groups mean differences over time are presented in Table 4-10. There were no 

statistically significant differences in scores in the control group. The intervention group 

demonstrated significant reductions in mean scores from pre-intervention to two months 

post-intervention in the three subscales, but no significant differences from pre-

intervention to one month post-intervention. The score reductions for Depression, 

Tension and Confusion at T3 were all statistically significant (global interaction P = 

0.0017, <0.0001 and 0.0002 respectively). 
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Table 4-9 Profile of Mood States Depression, Tension and Confusion subscale scores at T1, T2 and T3 in the intervention and control groups 

with between-groups mean difference from T1 to T2 and T2 to T3 (Study 2) 

 
T1 

Mean (SE) 

T2 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

T3 

Mean (SE) 

Group mean 

difference (95% CI) 
Adj P 

Measure Intervention Control Intervention Control   Intervention Control   

POMS – 

Depression 
0.60 (0.24) 1.02 (0.19) 0.42 (0.22) 1.07 (0.18) -0.65 (-1.55 to 0.25) 0.3537 0.14 (0.22) 1.08 (0.17) -0.95 (-1.83 to -0.07) 0.0274 

POMS – 

Tension 
1.22 (0.22) 1.04 (0.17) 0.79 (0.21) 1.20 (0.17) -0.41 (-1.28 to 0.47) 0.9141 0.46 (0.16) 1.19 (0.13) -0.73 (-1.40 to -0.06) 0.0231 

POMS - 

Confusion 
1.23 (0.16) 1.28 (0.13) 0.98 (0.17) 1.37 (0.14) -0.38 (-1.08 to 0.31) 0.7514 0.73 (0.16) 1.30 (0.13) -0.56 (-1.23 to -0.11) 0.1629 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), POMS = Profile of Mood States; T1 = baseline; T2 = one month after delivery of 

intervention; T3 = two months after delivery of intervention. 

 

Table 4-10 Within-groups mean differences in Profile of Mood States Depression, Tension and Confusion subscale scores from T1 to 

T2, T2 to T3 and T1 to T3 (Study 2) 

Measure Allocation 
Group mean difference 

(95%CI) T1 – T2 
Adj P 

Group mean difference 

(95%CI) T2 – T3 
Adj P 

Group mean difference 

(95%CI) T1 – T3 
Adj P 

POMS - Depression Intervention 0.19 (-0.14 to 0.52) 0.7178 0.28 (-0.12 to 0.68) 0.3197 0.47 (0.04 to 0.90) 0.0253 

Control -0.05 (-0.32 to 0.22) 1.0000 -0.01 (-0.34 to 0.31) 1.0000 -0.06 (-0.41 to 0.29 1.0000 

POMS - Tension Intervention 0.43 (-0.004 to 0.87) 0.0536 0.33 (-0.09 to 0.77) 0.2607 0.76 (0.32 to 1.21) <.0001 

Control -0.16 (-0.52 to 0.19) 0.9222 0.01 (-0.35 to 0.36) 1.0000 -0.16 (-0.51 to 0.20) 0.9458 

POMS - Confusion Intervention 0.25 (-0.07 to 0.57) 0.2336 0.25 (-0.08 to 0.58) 0.2740 0.50 (0.13 to 0.87) 0.0026 

Control -0.08 (-0.34 to 0.18) 0.9964 0.07 (-0.20 to 0.34) 0.9996 -0.01 (-0.31 to 0.29) 1.0000 

SE = standard error, CI = confidence interval, Adj P = adjusted P value (using Sidak’s adjustment), POMS = Profile of Mood States; T1 = baseline; T2 = one month after 

delivery of intervention; T3 = two months after delivery of intervention. 
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4.3.8 Internal consistency reliability of measures 

Internal consistency reliability was calculated for each instrument at each time point 

using Cronbach’s alpha. All values were good or excellent. Table 4-11 provides the 

Cronbach’s alpha values for each instrument at each timepoint. 

 

Table 4-11 Cronbach's alpha values for SCFS, POMS and FPI 

 Study 1 Study 2 

 T1 T2 T3 T1 T2 T3 

SCFS 0.861 0.864 0.943 0.907 0.868 0.928 

POMS 0.746 0.918 0.923 0.891 0.911 0.916 

FPI 0.948 0.945 0.948 0.943 0.916 0.942 

SCFS = Schwartz Cancer Fatigue Scale; POMS = Profile of Mood States; FPI = Functional Performance 

Inventory; T1 = baseline; T2 = one month after delivery of intervention; T3 = two months after delivery 

of intervention. 

 

4.3.9 Adverse events 

Adverse events were not captured in these two studies, as it was not anticipated that a 

psychosocial intervention would cause the types of adverse events that are normally 

captured in RCTs such as clinical trials. Whilst the Participant Information Sheet 

(Appendix 3.3) did specify the assistance that was available should a participant 

experience distress as a result of their participation in the study, no participants 

requested this service. 

4.4. Discussion 

The two studies presented in this chapter sought to determine whether ECAM was 

effective in reducing CRF for men treated for prostate cancer, modeled on an earlier 

RCT
135

 that tested ECAM in other cancer groups. Similarly to that earlier study, both 

studies presented in this chapter demonstrated a reduction in CRF for men in the ECAM 

intervention groups compared to men in the control groups. These results were 

demonstrated by the significant improvements over time of the SCFS, POMS Fatigue 

subscale and POMS Vigour subscale scores in those men receiving the intervention. 

The results demonstrate that a comprehensive education program specific to prostate 

cancer can realise a reduction in CRF, as postulated in the conceptual framework 

presented in Chapter 3. The improvement in CRF demonstrated by the men in Study 2, 

that is men who had completed treatment in the previous twelve months, needs to be 
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viewed with caution. It is difficult to accurately determine how much of the 

improvement in CRF is attributable to the ECAM intervention provided, and how much 

is attributable to the natural decline of CRF and improvement in physical functioning 

after the completion of prostate cancer treatment. 

 

Both of the pilot studies presented in this chapter demonstrated similar mean differences 

over time between intervention and control groups. Examination of the within groups 

changes in mean scores over time reveals that for the SCFS and the fatigue and vigour 

subscales of the POMS, men in Study 2 had larger changes in scores compared to men 

in Study 1. This suggests that the influence of time following completion of treatment 

may well be a factor in improvements of CRF for this group. Direct comparison of 

Study 1 and 2, however, is difficult because of factors for men commencing prostate 

cancer treatment that are not present for men who have completed treatment. Such 

factors can include daily travel to the treatment centre for men receiving RT, attending 

multiple appointments with medical and nursing staff, or managing urinary catheters or 

incontinence during post-surgical recovery, for example. 

 

The reduction in CRF observed in these two pilot studies was accompanied by increases 

in physical functioning in both groups. Whilst there were differences between these two 

studies, overall men in the intervention groups demonstrated improvements over time in 

FPI scores, congruent with the reduction in fatigue. The original ECAM study by 

Barsevick and colleagues
135

 found no significant improvement in functional 

performance. There are some differences between the original study by Barsevick et 

al
135

 and the current studies, which may account for the different results with regard to 

physical function. Barsevick’s study was based solely on the tenets of the CSM (see 

Chapter 3, Section 3.3), whereas these current two studies were guided by a composite 

conceptual framework that included the IFM (see Chapter 3, Sections 3.2 and 3.4) to 

tailor the information provided to assist participants to form an accurate representation 

of CRF. People with cancer who have had educational preparation regarding CRF, its 

cause and characteristics have been shown to experience a lesser severity of CRF or 

have not been impacted by it to the degree of people who have not had such specific 

preparatory information.
49, 74, 127, 128

 From the information provided in the paper by 

Barsevick et al,
135

 it appears the participants in their study did not receive such 

education, but rather guidance on energy conservation strategies without the 
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background information regarding CRF. In addition, these current two studies provided 

information about CRF that was tailored to prostate cancer and its treatments, with 

individual participants receiving information about the specific causes as it related to 

the treatment they had received (see Chapter 1, Sections 3.2.4.1 to 3.2.4.3). Such 

individualised and tailored information was designed so that the participants were 

assisted to develop a more accurate understanding of CRF as it related to their specific 

circumstances, congruent with the conceptual framework presented in Chapter 3. 

 

The results of the FPI subscales, measuring limitation of functioning in valued 

activities, need to be viewed with some caution and recognition of the limitations of this 

instrument for men treated for prostate cancer. The nature of the different prostate 

cancer treatments results in certain restrictions and difficulties that preclude undertaking 

certain activities measured by the instrument or result in a degree of limitation in 

undertaking activities. For example, for a period following RP, men are advised not to 

drive, ride bicycles or lift objects to avoid damage to the surgical site. Those items on 

the FPI, therefore, are rated “do not do for health reasons”, resulting in a score of 0 for 

those items (see Appendix 3.10). A further example is the case of men with urinary or 

bowel disturbances as a result of RT or RP. These men may not participate in physical 

exercise, recreation or social activities for health reasons, or undertake such activities 

with much difficulty, as they need ready access to toilet and bathroom facilities. Such 

factors will influence the responses to items in the FPI independently of CRF. As a 

result, for men treated for prostate cancer, the FPI may not be the most appropriate 

instrument for measuring limitation of functioning. 

 

The earlier study by Barsevick and colleagues
135

 only reported on the fatigue subscale 

of the POMS and not the vigour subscale nor the subscales that measure psychological 

distress. Vigour is not synonymous with fatigue, rather an indicator of energy and 

vitality.
46

 Vigour was a primary outcome of interest in order to examine the association 

between CRF and vigour in this cohort. The results from both of these pilot studies 

demonstrate that not only was there a reduction in CRF following the ECAM 

intervention, there was a corresponding increase in vigour compared to the control 

groups that did not receive the ECAM intervention. Additionally, men receiving 

treatment for prostate cancer (Study 1) who did not receive the intervention 

demonstrated a significant decline in vigour. It follows that men who experience less 
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CRF and greater vigour should have a higher level of physical functioning and be able 

to maintain participation in valued activities, and therefore enjoy a better QoL. Further, 

with greater energy and vigour, maintaining or engaging in physical exercise should be 

easier, which would further ameliorate CRF as suggested by the results of the 

systematic review presented in Chapter 2. 

 

Mood disturbances and psychological distress have also found to be associated with 

CRF
75, 139, 216

 and so the POMS psychological distress subscales (Depression, Tension, 

Anger and Confusion) were examined as secondary outcomes. It has been reported that 

30% to 50% of men with prostate cancer experience psychological distress, regardless 

of stage of disease, treatment or prognosis.
216

 In both studies presented in this chapter, 

men in intervention and control groups had low mean scores for the POMS 

psychological distress subscales. These results and the lack of significant findings in 

regard to these subscales in men treated for prostate cancer is in contrast to the reported 

incidence of psychological distress.
216

 It is uncertain why this may be the case, although 

the settings in which the psychological distress data was collected is unknown and may 

be considerably different to the Australian healthcare setting. 

 

Many of the results presented in this study are statistically significant, however this 

information alone presents a limitation in the clinical application of the research 

findings. It is necessary to understand the magnitude of change in a fatigue score that 

constitutes a clinically important difference.
223

 The minimally important clinical 

difference (MICD) has mostly been studied in relation to QoL measures, 
223

 however 

Schwartz and colleagues
223

 have examined MICD of the POMS fatigue subscale and the 

SCFS. That study included participants with a range of cancer diagnoses, including 

prostate cancer. Their findings, which seem to have not been replicated, show that for 

the POMS fatigue subscale, the MICD for increases in fatigue is 1.1 points and the 

MICD for decreases in fatigue is -0.4 points. The MICD for increases in fatigue using 

the SCFS is 5.7 points, and the MICD for decreases in fatigue in -2.1 points.
223

 

Currently there is no data on MICD for the FPI. 

 

Examination of the mean scores of the intervention and control groups in Study 1 (see 

Table 4-2) reveals that not only did the ECAM intervention result in statistically 

significant reductions in CRF, but also the reductions were clinically important, 
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particularly from T1 to T3. Moreover, the increases in CRF scores in the POMS fatigue 

subscale and SCFS for men in the control group were also clinically important, but only 

in respect of changes in scores from T1 to T3. These results highlight the effectiveness 

of the ECAM intervention as both statistically and clinically significant for men 

commencing treatment for prostate cancer. 

 

The results for men who have completed treatment for prostate cancer (Study 2), 

presented in Table 4-7, reveal that men in the intervention group had decreases in 

fatigue scores across all time points on both the SCFS and POMS fatigue subscale that 

exceeded MICD scores considerably. Further, men in the control group had relatively 

stable scores for the SCFS, with a very slight increase in mean score from T1 to T2, 

which was not a MICD in the change of score, and then a decrease in fatigue score to 

slightly lower than T1, which also was not a MICD in the score reduction. For the 

POMS fatigue subscale, men in the control group had a slight reduction in their mean 

score over time, but again this was not a MICD in the decreased score. Although the 

natural effect of time after completion of treatment on reduced CRF levels
41, 47

 remains 

a confounding factor for this cohort, these findings suggest that for men who have 

completed treatment for prostate cancer, the ECAM intervention is beneficial for 

reducing CRF, with men in the intervention group realising a much greater decrease in 

fatigue scores over time. 

 

The ECAM intervention used in these pilot RCTs shares a number of similarities with 

the CBT intervention conducted by Goedendorp et al
49

 (see Chapter 2, Section 2.4.6). 

These similarities include intensive education regarding CRF, the effects of cancer and 

its treatment, sleep hygiene and advice on maintaining activity. The results from the 

study by Goedendorp et al
49

 demonstrated that such CBT was beneficial with a 

sustained result six months after the intervention was delivered. The results for the men 

who received the ECAM intervention showed the effect of the intervention was 

maintained after two months. A longer follow-up period is needed to know whether the 

effects of the ECAM intervention are beneficial for reducing CRF in the longer term, 

however given the similarities between this ECAM intervention and the CBT 

intervention of Goedendorp et al,
49

 it is reasonable to hypothesise that a similar long-

term benefit can be realised from ECAM. 
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Information on parenting, grandparenting or other caring responsibilities wasn’t 

collected, and given the trends of an increasing median age of the workforce, and 

increasing numbers of older adults with responsibilities for parenting, grandparenting or 

care of older adults, this information would be useful for examining differences in CRF 

between those cohorts and men who are not working or do not have caring 

responsibilities. Men still working made up a significant proportion of the total sample 

for the two pilot RCTs, over one-third of participants in Study 1 and almost one-half of 

the participants in Study 2. Post-hoc examination of mean scores at T1, T2 and T3 for 

SCFS, POMS Fatigue, POMS Vigour and FPI – Total demonstrated that overall, in both 

studies and in both intervention and control groups, men who were not working had 

greater reduction in mean fatigue scores and a greater increase in mean scores for 

vigour and functional performance. This possibly indicates that a greater burden is 

imposed by CRF on men working while being treated for prostate cancer, although 

further research would be required for definitive conclusions to be made. The burden 

imposed by CRF on working men or men with caring responsibilities is likely to impact 

considerably on their ability to meet those obligations, and so other domains of their 

lives may be neglected to decrease the impact on employment or care responsibilities. 

Furthermore, men treated for prostate cancer who are still working are likely to have 

less time available for physical activity to manage their CRF. This adds to the 

imperative to help men reduce CRF related to prostate cancer and its treatment, and 

adds to the need for a greater range of effective non-pharmacological interventions for 

these men to manage their fatigue. The benefits derived from ECAM, as demonstrated 

in these two RCTs, should not be underestimated for working men or men with caring 

responsibilities. 

 

Potential sources of bias in the two pilot studies reported in this chapter include referral 

bias, insensitive measure bias and attention bias. Referral bias arises because people 

who agree to participate in a study are often different from people who do not 

participate. Also, volunteers often tend to be more motivated about their health.
167

 

Insensitive measure bias can occur if the measurement tools used are not sensitive 

enough to capture important differences in the outcomes of interest. The FPI could be 

an example of this in these pilot studies for reasons previously outlined. Attention bias 

can result because people in a study are aware of their involvement and the study’s 

intent and so may give more favourable responses or perform better than if they were 
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not aware. The results of the psychological distress subscales of the POMS could 

possibly be attributed to attention bias. Each of these biases could have affected the 

results despite the application of randomisation and blinding to reduce bias. 

 

There are a number of limitations to these two pilot studies. Due to the small number of 

participants included in each of these pilot studies, analyses of cancer treatment 

subgroups were not possible. The majority of men in both studies (70% in total) were 

treated with RT, either as primary or adjuvant treatment. Radiotherapy is known to 

cause CRF regardless of the tumour type or site of treatment
36, 91

 and CRF is known to 

be one of the longest lasting side-effects of RT.
36, 91, 97, 98, 102

 Further, ADT is also 

known to result in CRF
102, 153

 and it would be useful to be able to draw definitive 

conclusions about the effectiveness of ECAM for reducing the perceived severity or 

impact of CRF resulting from treatment with ADT. As a result of the small number of 

participants, and the majority being treated with RT, it is difficult to make conclusions 

about the generalisability of the results to all prostate cancer treatments. 

 

A further limitation in respect of the benefits of ECAM on CRF caused by different 

treatment types is the omission of data collected indicating the type of RT received in 

terms of conformal RT to the prostate bed alone or whole pelvis RT (see Chapter 1, 

Section 1.4.3). Whole pelvis RT is known to result in a greater severity of CRF,
98, 101

 

and a subgroup analysis to compare CRF outcomes between conformal or whole pelvis 

RT following delivery of the ECAM intervention would be beneficial. Further studies 

with larger numbers of men with different treatment regimes would help address these 

limitations. 

 

As these two studies were underpowered, pilot studies, the possibility of type one error 

must be considered. The effect of the interventions may be over-estimated on account of 

the small numbers of participants, and larger, fully powered studies are needed to verify 

the findings presented in this chapter. In addition to the possibility of type one error, 

further limitations to these studies are outcomes for which data was not collected. These 

outcomes include recruitment rates, feasibility data and success of blinding participants. 

 

A single researcher delivered the intervention in these two studies, which could also be 

a limitation to these studies. The ability to have a single researcher ensured a consistent 
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approach and information, and minimised any differences that would arise as a result of 

multiple researchers delivering the intervention therefore improving inter-rater 

reliability. It is uncertain, however, whether the intervention would be equally as 

effective if delivered by other individuals. Future studies should allow for multiple 

health professionals delivering the intervention, with appropriate training and scripts if 

necessary, to determine the effectiveness of the intervention when delivered by more 

than one person. 

 

The predominant source of potential participants for Study 1 was a single tertiary 

hospital, at which the four treatment types for prostate cancer (see Chapter 1, Sections 

1.4.1 to 1.4.4) are offered. The Urology Department offers surgical treatment, whilst 

both the Urology and Radiation Oncology Departments offer treatment with ADT. 

During the recruitment period, difficulties with recruitment from the Urology 

Department were encountered that were beyond the control of the researcher. As a 

result of those difficulties, in conjunction with the restrictions imposed by the ethical 

approval, very little recruitment occurred through the Urology Department and so the 

majority of participants were recruited through the Radiation Oncology Department, 

resulting in the large proportion of patients treated with RT. 

 

With regard to the design of the pilot studies, the use of simple randomisation to 

allocate participants to intervention or control groups was a major limitation and 

resulted in disproportionate numbers in each group in both studies. Block 

randomisation, using blocks of four or six, would have ensured a close balance of 

numbers of men allocated to intervention or control groups at any time during the 

recruitment period. Further, for future fully powered studies, it would be useful to 

utilise stratified block randomisation to facilitate subgroup analyses, by disease stage or 

treatment for example. 

 

Other studies have shown the benefit of psycho-educational programs delivered by 

nurses.
49, 165, 224

 The two pilot studies presented in this chapter add to the body of 

evidence about these interventions, also demonstrating that psycho-educational 

programs can be effective in reducing CRF. Further, these pilot studies have proven that 

a program such as ECAM can be tailored to a specific patient group such as men with 

prostate cancer, and be delivered by nurses. An ECAM intervention could be delivered 
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during the course of treatment with RT as part of the nursing care provided to patients. 

Delivering the intervention to men immediately following RP may be more difficult in 

the ward environment. Further studies would be beneficial for determining the 

feasibility of delivering the intervention to men having RP and the optimal timing, that 

is, whether prior to, or following surgery. In Study 1, only seven participants were 

recruited who were scheduled for RP. The intervention was able to be delivered for the 

purposes of this study, however it is not indicative of the feasibility of clinical nurses 

delivering the intervention in their daily practice. 

4.5. Conclusion 

The two pilot studies of ECAM for men treated for prostate cancer provide evidence 

that ECAM had a positive impact on CRF and improved vigour and physical 

functioning in men just starting treatment and those who have completed treatment. The 

effects were maintained two months after delivery of the intervention. A lack of 

statistically significant results was observed for measures of psychological distress, 

namely depression, tension, anger and confusion, which cannot be definitively 

explained. Future studies should include a longer follow-up period to determine whether 

the observed positive effects are maintained over longer periods, for example up to 

twelve months following treatment for prostate cancer. 
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Chapter 5 – Discussion and conclusion 

This concluding chapter presents a summary of the research presented in this thesis, 

including a review of the research aims and key results of the research presented. The 

significance and clinical implications of the research undertaken for this thesis is 

discussed, followed by recommendations for future research opportunities in the field. 
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5.1. Summary  

This thesis has presented an overview of prostate cancer and its treatment, as well as an 

overview of the assessment and management of one of the most frequently occurring 

and most debilitating side-effects of cancer and its treatment: CRF. A systematic review 

of the literature was conducted to identify existing non-pharmacological interventions 

for managing CRF in men treated for prostate cancer and identify their effectiveness. 

The results of the review demonstrated that physical activity, either aerobic or resistance 

exercise, was the intervention with the greatest effectiveness in reducing CRF. 

Psychosocial interventions (CBT and intensive education) also showed some evidence 

of benefit for reducing CRF, however there were few available studies of psychosocial 

interventions for inclusion in the systematic review. The lack of availability of a greater 

range of interventions for managing CRF in men treated for prostate cancer is 

concerning. Availability of a variety of treatment options is important, as not all men 

will be amenable to all interventions, nor may some interventions be appropriate for all 

men. A greater range of interventions will facilitate individually tailored advice for 

managing CRF. The lack of interventions revealed by the systematic review presented 

in Chapter 2 highlighted the need for further research studies investigating different 

interventions. 

 

During the systematic review process, an intervention was identified that had not been 

previously tested on the patient group that is the focus of this thesis. This intervention 

(ECAM) became the focus of the remainder of the research conducted. Energy 

Conservation and Management is a psychosocial intervention aimed at preparing the 

patient for the experience of CRF, and assist them to prioritise or delegate activity so 

that valued and necessary activities can be maintained. The goal of ECAM is to reduce 

the perception and severity of CRF. 

 

The experimental component of this research was designed and organised around a 

conceptual framework developed prior to the implementation of the interventional 

studies. The conceptual model (CSM) used in the original study reporting on ECAM
135

 

was also used to guide the pilot studies conducted as part of this research, however an 

additional conceptual model (IFM) was integrated with the CSM to develop a more 

comprehensive conceptual framework, more specific for understanding and managing 

CRF. With the aid of the conceptual framework, the education component of the 
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interventional studies was developed to provide a comprehensive understanding of CRF 

as it relates to prostate cancer treatment, with the education provided to participants 

tailored to the treatment they received. 

 

Two pilot studies of the ECAM intervention were conducted to determine the 

effectiveness of this intervention in mitigating CRF in men treated for prostate cancer. 

Study 2 aimed to assess the effectiveness of the ECAM intervention in reducing CRF in 

men scheduled for treatment for prostate cancer, specifically RP, RT, ADT, or 

combinations of these treatments. The findings of this study demonstrated that ECAM 

was effective in reducing CRF, increasing vigour, and increasing physical function in 

most domains measured, in men in the intervention group compared with men in the 

control group. These findings were demonstrated over time and maintained at two 

months post-intervention. 

 

Study 2 aimed to assess the effectiveness of the ECAM intervention in reducing CRF in 

men with prostate cancer who have completed treatment within the previous 12 months. 

Men in the intervention group were found to have a reduction in CRF and an increase in 

vigour compared to men in the control groups. Physical function scores were not 

statistically significant between groups, however men in the intervention group did 

demonstrate a significant increase in physical function in most domains measured.  

 

The secondary objectives of both pilot studies were to compare CRF outcomes 

following ECAM intervention across treatment types (specifically surgery, hormone 

therapy or RT) and stage of disease (specifically localised, locally advanced or 

metastatic disease), and to examine the impact of the ECAM intervention on 

psychological distress. The first of these secondary objectives was unable to be realised 

due to the small numbers of men included in the pilot studies and the resultant lack of 

variability in treatments and stage of disease. Psychological distress was not evident to a 

large extent, as demonstrated by the relatively low mean scores for both the intervention 

and control groups in both pilot studies. The major finding in respect to psychological 

distress was that men in the intervention groups experienced less depression than men in 

the control groups. 
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5.2. Review of research objectives and questions 

5.2.1 Systematic review objective 

The objective of the systematic review was to identify and synthesise the best available evidence 

on the effectiveness of non-pharmacological interventions for managing CRF in men being 

treated for prostate cancer or having completed treatment within the previous twelve months. 

 

This thesis has presented the results of a comprehensive and systematic search of 

published literature examining non-pharmacological interventions for managing CRF in 

the population of interest. Eight papers were deemed to be of sufficient methodological 

quality to be included in the review. Three interventions for managing CRF were 

identified: physical activity, CBT, and educational programs. Meta-analysis of the 

results from the included studies was not possible due to heterogeneity in the 

interventions, study methodologies and the instruments used for measuring CRF, and as 

such a narrative synthesis of the results was presented. 

 

Physical activity interventions showed the strongest evidence of effectiveness in 

reducing CRF for men treated for prostate cancer. Both aerobic and resistance exercise 

were tested in the included studies, and neither aerobic nor resistance exercise was 

shown to be a superior form of physical activity for managing CRF, although it seems 

that resistance exercise may have the longer lasting effect. 

 

The results of the psychoeducational interventions (CBT and intensive education) did 

not show strong evidence of effectiveness, however they do show that there is a benefit 

from such interventions in reducing CRF. This benefit is likely to be clinically relevant 

to men experiencing CRF, as any reduction in CRF, whether statistically significant or 

not, is likely to be beneficial to the person experiencing CRF. 

 

5.2.2 Research question 1 

Is ECAM effective in reducing CRF in men scheduled for treatment for prostate cancer? 

 

Study 1 sought to answer this question and thirty men were randomised into 

intervention and control groups. In comparison to the control group, men in the 

intervention group demonstrated a significant reduction in CRF and increase in vigour 

and physical function, and the effect was maintained two months after the intervention 
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was delivered. The results from Study 1 show that a CRF education program tailored 

specifically to prostate cancer and its treatments can be effective for reducing CRF. 

 

5.2.3 Research question 2 

Is ECAM effective in reducing CRF in men who have completed treatment within the 

previous twelve months? 

 

In order to answer this question, 31 men were randomised into intervention or control 

groups in Study 2. Over time, two months post-intervention, men in the intervention 

group demonstrated a reduction in CRF and increase in vigour compared to men in the 

control group. There were no significance differences between groups for the measure 

of physical function, however within-groups analysis revealed that men in the 

intervention group did have an increase in physical function following the ECAM 

intervention. The results from Study 2 show that ECAM is effective in reducing CRF, 

however the greater benefit from ECAM is likely to be realised from earlier intervention 

rather than once treatment has completed. 

 

5.2.4. Research question 3 

Are CRF outcomes following ECAM intervention different across prostate cancer 

treatment types or stage of disease? 

It was intended that both Study 1 and Study 2 would help answer this question, however 

this was unable to be realised due to the small numbers of men recruited to the pilot 

studies and the resulting lack of heterogeneity in treatment types (predominantly RT). 

Further, the high proportion of men diagnosed with localised disease makes it difficult 

in pilot studies to recruit adequate numbers of men with locally advanced or metastatic 

disease to enable comparisons of outcomes by stage of disease. It is anticipated that 

future fully powered studies would be more likely to help address this research 

question. 

5.3 Significance and clinical impact of research 

Cancer related fatigue has become the most distressing and frequently reported side 

effect of cancer treatment. The exact causes of CRF remain elusive, and so effective 

management remains a challenge. To date, few interventions have been studied and 

shown to be effective for managing the problem of CRF in men treated for prostate 
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cancer. Exercise has the most consistent evidence of effectiveness for reducing CRF, 

however is not an appropriate intervention for all men with prostate cancer. Whether 

contraindicated by medical comorbidities, or whether motivation for and compliance 

with exercise programs is likely to be a challenge for some men, other options are 

required for managing CRF in this tumour stream. Psychoeducational interventions such 

as CBT and intensive education have been shown to be beneficial but available 

literature doesn’t reveal strong evidence of effectiveness. Further research into non-

exercise interventions, therefore, is warranted. 

 

The research in this thesis adds to the body of knowledge on potential non-

pharmacological interventions for managing CRF in men treated for prostate cancer. 

Healthcare professionals can use the findings of this research to guide the clinical 

practice for this cohort of patients. Publication of the results of the research examining 

the effectiveness of ECAM for men treated for prostate cancer, and presentation of the 

results at relevant conferences, will help achieve widespread clinical impact. This 

dissemination of results is crucial for helping address the currently limited evidence of 

effective non-pharmacological interventions for managing CRF, particularly in men 

treated for prostate cancer. 

 

Energy Conservation and Management has previously been shown to be effective in 

managing CRF in patients with breast, lung, colorectal, gynaecological and testicular 

cancers or lymphoma. The pilot studies presented in this thesis have shown that ECAM 

is also beneficial for men treated for prostate cancer. It is possible that this intervention 

can be delivered by any healthcare professional with an understanding of CRF and 

effective strategies for managing the problem. To be most meaningful to men treated for 

prostate cancer, the CRF education component of the program should be specific to 

prostate cancer and its treatment, and tailored to each individual’s treatment received. 

The ECAM intervention should be considered as an alternative to physical activity 

where it is contraindicated or motivation is lacking. 

 

The results of the two pilots studies of ECAM for men treated for prostate cancer reveal 

that the intervention is more effective if delivered during the early treatment period 

rather than after treatment has completed. The results of Study 1 show greater benefits 

of ECAM on CRF and the associated concepts of vigour and physical function 
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compared with Study 2. Study 1 was designed to examine the effectiveness of men 

commencing treatment for prostate cancer and was delivered within the first three 

weeks of commencing treatment. For a variety of reasons, however, men may not get 

such opportunity during treatment, and so the intervention still has effectiveness 

following treatment. The intervention in these pilot studies was delivered by telephone, 

however it stands to reason that face-to-face delivery could be just as likely to be 

effective in clinical situations such as during the course of RT, although this should be 

confirmed in studies using this methodology. For those men who are treated with RP or 

ADT, and for whom the opportunities for face-to-face contact are less, delivery of the 

intervention by telephone has been proven effective by these pilot studies.  

5.4 Future research 

In order to keep abreast of research undertakings since the initial literature search 

performed for the systematic review presented as part of this body of research, the 

systematic review
78

 will need to be updated. It is anticipated that with an increasing 

body of knowledge on the topic of CRF in men treated for prostate cancer, an updated 

systematic review would be able to also include statistical meta-analysis in addition to a 

narrative summary of results. 

 

Fully powered studies are required to corroborate the findings of the pilot studies 

presented in this thesis. Future studies involving larger sample sizes would enable 

further exploration of potential covariates of CRF in men treated for prostate cancer and 

would also allow for subgroup analyses to be performed. Such analyses would add to 

the understanding of the differences between treatment types or stage of disease, if such 

differences exist. In conjunction with larger sample sizes, multicentre research would 

promote heterogeneity in sample characteristics such as type of treatment and stage of 

disease, and could possibly ameliorate any effects of consistencies of care provision at 

one centre, which may lead to more or less favourable outcomes depending on the 

quality of care provision. Further, future studies should consider investigating the cost 

effectiveness of delivering an ECAM intervention for the purpose of demonstrating the 

feasibility of such an intervention. 

 

In light of the limitations identified in these pilot studies in relation to the measure of 

functional performance used for this cohort, the development of a measure of functional 
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performance is required that is appropriate and sensitive to the unique alterations in 

activities imposed by treatments for prostate cancer. In order to ensure that any such 

instrument assesses what is important to the patient and assesses physical function in 

relation to the alterations to activity imposed by prostate cancer treatment, qualitative 

studies would be beneficial for the development of such measures. Quantitative studies 

would then be required to determine the validity and internal consistency of the 

instrument. Further, studies to establish the MICD of such an instrument are needed so 

as to understand what constitutes a clinically important difference in scores.  

 

Future research in this field should include determination of the most beneficial timing 

of the delivery of an ECAM intervention. Whilst the two pilots studies presented in this 

thesis both demonstrated evidence of effectiveness of ECAM for reducing CRF in men 

treated for prostate cancer, greater benefits were realised for men receiving the 

intervention at commencement of treatment than for men who received the intervention 

within twelve months of completing treatment. These results, however, need to be 

viewed with some caution owing to the small numbers included in these pilot studies 

and the differences in clinical characteristics between the two studies. Larger, fully 

powered studies including a greater range of clinical and treatment characteristics would 

be helpful for definitive determination of the benefits of the intervention and the most 

effective timing. Also, future, larger studies conducted for men who have completed 

treatment, using an alternative study design would be beneficial for helping to 

determine the effectiveness of the intervention compared with the natural effect of time 

following treatment on decreasing CRF. One such design could include analysis by sub-

groups of time since completion of treatment.  

 

In addition to determining the best timing for delivery of ECAM, future research should 

include a measure of health-related QoL. The inclusion of such outcome would add to 

the understanding of how CRF impacts QoL in men treated for prostate cancer. In 

addition, a longer follow-up period would also be helpful in order to examine changes 

in CRF over time after delivery of ECAM. Further, it would be beneficial to be able to 

determine whether a reduction in CRF realised following the ECAM intervention then 

improves motivation for exercise, and if so the degree to which exercise subsequently 

affects CRF. Such research would add to the body of knowledge in this field, increasing 
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the understanding of the changes in CRF over time, how long it persists, and how it 

impacts QoL for men treated for prostate cancer. 

5.5 Conclusion 

This thesis has examined the nature of CRF in men treated for prostate cancer and 

interventions for managing the problem. The systematic review identified physical 

exercise interventions as having the strongest evidence of effectiveness, however 

psychoeducational interventions such as CBT and intensive education have been shown 

to be beneficial for mitigating CRF. The pilot studies of ECAM as an intervention for 

managing CRF in men treated for prostate cancer provide preliminary evidence of 

effectiveness, although fully powered studies are required to corroborate these results. 

Further, the pilot studies demonstrate that the ECAM intervention delivered early in the 

course of treatment is of greater benefit than once treatment has completed, and so this 

intervention should be considered as an alternative to physical exercise interventions 

early in the treatment journey. 
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2.1 Search strategy 
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CINAHL 15 March 2012 

Search Search term Results 

S1 MH prostatic neoplasms+ OR 

TI “prostat* cancer*” OR 

AB “prostat* cancer*” OR 

TI “prostat* carcinoma*” OR 

AB “prostat* carcinoma*” OR 

TI “prostat* malignan*” OR 

AB “prostat* malignan*” OR 

TI “prostat* tumor*” OR 

AB “prostat* tumor*” OR 

TI “prostat* tumour*” OR 

AB “prostat* tumour*” OR 

TI “prostat* oncolog*” OR 

AB “prostat* oncolog*” 

13 175 

S2 MH cancer fatigue+ OR 

MH fatigue+ OR 

MH Quality of life+ OR 

TI “Cancer-related fatigue” OR 

AB “Cancer-related fatigue” OR 

TI “Cancer-related” OR 

AB “Cancer-related” OR 

TI “Cancer lassitude” OR 

AB “Cancer lassitude”  OR 

TI Fatigue OR 

AB Fatigue OR 

TI “Fatigue, neoplasm related” OR 

AB “Fatigue, neoplasm related” OR 

TI neoplasm n5 fatigue OR 

AB neoplasm n5 fatigue OR 

TI cancer n5 fatigue OR 

AB cancer n5 fatigue OR 

TI “Quality of life” OR 

AB “Quality of life” OR 

TI “Life quality” OR 

AB “Life quality” OR 

TI exhaustion OR 

AB exhaustion OR 

TI “lack of energy” OR 

83 880 
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CINAHL 15 March 2012 

Search Search term Results 

AB “lack of energy” OR 

TI tiredness OR 

AB tiredness OR 

TI weakness OR 

AB weakness OR 

TI lassitude OR 

AB lassitude OR 

TI weariness OR 

AB weariness 

S3 MH oncologic nursing+ OR 

MH nursing interventions+ OR 

MW Nurs* intervention* OR 

TI nurs* OR 

AB Nurs* OR 

MW nurs* OR 

TI Non-pharmacological OR 

AB Non-pharmacological OR 

MW Non-pharmacological 

597 924 

S4 MW Treatment* OR 

TI Treatment* OR 

AB Treatment* OR 

MW Support OR 

TI Support  OR 

AB Support  OR 

MW Intervention* OR 

TI Intervention* OR 

AB Intervention* OR 

TI education OR 

AB education OR 

TI Procedure* OR 

AB Procedure* OR 

TI Therap* OR 

AB Therap* OR 

TI “Education of patient*” OR 

AB “Education of patient*” OR 

TI “Patient teaching” OR 

AB “Patient teaching”  OR 

TI “Education of patient*” OR 

AB “Education of patient*” OR 

815 085 
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CINAHL 15 March 2012 

Search Search term Results 

TI “Education, patient*” OR 

AB “Education, patient*” OR 

TI “Self care” OR 

AB “Self care”  OR 

TI “Self management” OR 

AB “Self management” 

S5 S1 AND S2 AND S3 AND S4 112 

S6 S5 Limiters - Published Date from: 

19900101-20121231; English 

Language 

111 

 

PubMed 15 March 2012 

Search Search term Results 

1  Prostatic neoplasms[mh] 

OR “Prostate cancer”[tiab] 

OR “prostate carcinoma”[tiab] 

OR “prostate malignancy”[tiab] 

OR “prostate tumor”[tiab] 

OR “prostate tumour”[tiab] 

OR “prostate oncology”[tiab] 

OR “Prostatic cancer”[tiab] 

OR “prostatic carcinoma”[tiab] 

OR “prostatic malignancy”[tiab] 

OR “prostatic tumor”[tiab] 

OR “prostatic tumour”[tiab] 

OR “prostatic oncology”[tiab] 

92 385 

2  Fatigue[mh] 

OR Quality of life[mh] 

OR “cancer fatigue”[tiab] 

OR “cancer-related fatigue”[tiab] 

OR “cancer-related”[tiab] 

OR “cancer lassitude”[tiab] 

OR fatigue[tiab] 

OR “fatigue, neoplasm related”[tiab] 

OR “neoplasm fatigue”[tiab] 

OR “neoplasm-related fatigue”[tiab] 

251 385 
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PubMed 15 March 2012 

Search Search term Results 

OR “quality of life”[tiab] 

OR “life quality”[tiab] 

OR exhaustion[tiab] 

OR “lack of energy”[tiab] 

OR tiredness[tiab] 

OR weakness[tiab] 

OR lassitude[tiab] 

OR weariness[tiab] 

3 Nursing[mh] 

OR Self care[mh] 

OR Oncologic nursing[mh] 

OR Self care[tiab] 

OR Nurs* role[tiab] 

OR Role, nurs*[tiab] 

OR “oncolog* nurs*”[tiab] 

OR “self care”[tiab] 

OR nurs*[tiab] 

OR non-pharmacologic*[tiab] 

OR“self manag*”[tiab] 

OR nursing[mh] 

OR nursing[sh] 

487 823 

4 Alternative therapies[mh] 

OR Therapy[sh] 

OR Patient education as topic[mh] 

OR Mind-body therapies[mh] 

OR Cognitive therapy[mh] 

OR Exercise therapy[mh] 

OR Relaxation therapy[mh] 

OR therap*[tiab] 

OR “patient education”[tiab] 

OR treatment*[tiab] 

OR support[tiab] 

OR intervention*[tiab] 

OR “intervention nurs*”[tiab] 

OR “nurs* intervention*”[tiab] 

OR “education of patient*”[tiab] 

OR “education, patient*”[tiab] 

 

7 026 797 

5 #1 AND #2 AND #3 AND #4 163 
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PubMed 15 March 2012 

Search Search term Results 

6 #1 AND #2 AND #3 AND #4 Limits: Humans, 

English, Publication Date from 1990 to 2012 

 

148 

 

Embase 15 March 2012 

Search Search Term Results 

1 ‘Prostate cancer’/exp OR 

‘prostate tumor’/exp OR 

‘prostate tumour’/exp OR 

‘prostate cancer patient’:ti,ab OR  

‘prostate neoplasm’:ti,ab OR  

‘prostate oncology’:ti,ab OR  

‘prostatic oncology’:ti.ab OR 

‘prostate carcinoma’:ti,ab OR  

‘prostatic carcinoma’:ti,ab OR  

‘prostate malignancy’:ti,ab OR  

‘prostatic malignancy’:ti,ab 

 

129 952 

2 ‘Cancer fatigue’/exp OR 

‘quality of life’/exp OR 

‘fatigue’/exp OR  

‘cancer fatigue’:ti,ab OR 

‘cancer-related fatigue’:ti,ab OR 

‘prostate cancer fatigue’:ti,ab OR 

‘cancer lassitude’:ti,ab OR 

‘fatigue’:ti,ab OR 

‘quality of life’:ti,ab OR 

‘life quality’:ti:ab OR 

exhaustion:ti,ab OR 

‘lack of energy’:ti,ab OR 

tiredness:ti,ab OR 

weakness:ti,ab OR 

lassitude:ti,ab OR 

weariness:ti,ab 

 

396 220 

3 ‘Oncology nursing’/exp OR 

‘Nursing care’/exp OR 

‘Nursing intervention’/exp OR 

678 706 
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Embase 15 March 2012 

Search Search Term Results 

‘Nursing management’/exp OR 

Nursing/exp OR 

‘Cancer nursing’:ti,ab OR 

‘Oncologic nursing’:ti,ab OR 

nurs*:ti,ab OR 

‘non-pharmacological’:ti,ab 

 

4 ‘Cognitive therapy’/exp OR 

‘Diet therapy’/exp OR 

‘Kinesiotherapy’/exp OR 

‘Therapy’/exp OR 

‘Health education’:ti,ab OR 

‘Lifestyle modification’:ti,ab OR 

support:ti,ab OR 

intervention*:ti,ab OR 

‘intervention nursing’:ti,ab OR 

‘nursing intervention’:ti,ab OR 

therap*:ti,ab OR 

‘patient education’:ti,ab OR 

‘education of patient’:ti,ab OR 

‘patient teaching’:ti,ab OR 

‘self care’:ti,ab OR 

‘self management’:ti,ab OR 

8 336 432 

5 1 AND 2 AND 3 AND 4 341 

6 #1 AND #2 AND #3 AND #4 AND 

[English]/lim AND [1990-2012]/py 

333 

 

PsycINFO 16 March 2012 

Search Search Term Results 

S1 SU Neoplasms OR 

SU prostate OR 

DE Neoplasms OR 

DE prostate OR 

TI “prostat* cancer*” OR 

AB “prostat* cancer*” OR 

TI “prostat* carcinoma*” OR 

AB “prostat* carcinoma*” OR 

TI “prostat* malignan*” OR 

27 675 
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PsycINFO 16 March 2012 

Search Search Term Results 

AB “prostat* malignan*” OR 

TI “prostat* tumor*” OR 

AB “prostat* tumor*” OR 

TI “prostat* tumour*” OR 

AB “prostat* tumour*” OR 

TI “prostat* oncolog*” OR 

AB “prostat* oncolog*” 

S2 SU Fatigue OR 

DE fatigue OR 

DE Quality of life OR 

SU quality of life OR 

TI “Cancer-related fatigue” OR 

AB “Cancer-related fatigue” OR 

TI “Cancer lassitude” OR 

AB “Cancer lassitude” OR 

TI Fatigue OR 

AB Fatigue OR 

TI neoplasm n5 fatigue OR 

AB neoplasm n5 fatigue OR 

TI cancer n5 fatigue OR 

AB cancer n5 fatigue OR 

TI “Quality of life” OR 

AB “Quality of life” OR 

TI “Life quality” OR 

AB “Life quality” OR 

TI exhaustion OR 

AB exhaustion OR 

TI “lack of energy” OR 

AB “lack of energy” OR 

TI tiredness OR 

AB tiredness OR 

TI weakness OR 

AB weakness OR 

TI lassitude OR 

AB lassitude OR 

TI weariness OR 

AB weariness 

77 484 

S3 SU Nursing OR 

DE nursing OR 

60 256 
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PsycINFO 16 March 2012 

Search Search Term Results 

TI “nonpharmacolog* support* strateg*” OR 

AB nonpharmacolog* support* strateg*” OR 

TI “non-pharmaceutical” OR 

AB“non-pharmaceutical” OR 

TI nurs* OR 

AB Nurs* 

S4 DE Intervention OR 

SU Intervention OR 

TI Treatment* OR 

TI “Self Help Techniques” OR 

TI “Self management” OR 

AB Treatment* OR 

AB “Self Help Techniques” OR 

AB “Self management” OR 

TI Therap* OR 

AB therap* OR 

TI “nursing intervention” OR 

AB “nursing intervention” OR 

TI support OR 

AB support OR 

TI intervention* OR 

AB intervention* OR 

TI “nursing interventions” OR 

AB “nursing interventions” OR 

TI “education of patient” OR 

AB “education of patient” OR 

TI “patient teaching” OR 

AB “patient teaching” OR 

TI “patient education” OR 

AB “patient education” OR 

TI “self care” OR 

AB “self care” 

894 945 

S5 S1 AND S2 AND S3 AND S4 292 

S6 Limiters - Publication Year from: 1990-2012; 

English 

278 
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Cochrane Library 17 March 2012 
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Search Search term Results 

1 
 Prostatic neoplasms[mh] 

OR Cancer-related[tiab] 

OR “Prostat* cancer*”[tiab] 

OR “prostat* carcinoma*”[tiab] 

OR “prostat* malignan*”[tiab] 

OR “prostat* tumor*”[tiab] 

OR “prostat* tumour*”[tiab] 

OR “prostat* oncolog*”[tiab] 

4 579 

2 
 Fatigue[mh] 

OR Quality of life[mh] 

OR “cancer fatigue”[tiab] 

OR “cancer-related fatigue”[tiab] 

OR “cancer lassitude”[tiab] 

OR fatigue[tiab] 

OR “fatigue, neoplasm related”[tiab] 

OR “neoplasm fatigue”[tiab] 

OR “neoplasm-related fatigue”[tiab] 

OR “quality of life”[tiab] 

OR “life quality”[tiab] 

OR exhaustion[tiab] 

OR “lack of energy”[tiab] 

OR tiredness[tiab] 

OR weakness[tiab] 

OR lassitude[tiab] 

OR weariness[tiab] 

41 993 

3 
 Nursing[mh] 

OR Self care[mh] 

OR Oncologic nursing[mh] 

OR Self care[tiab] 

OR Nurs* role[tiab] 

OR Role, nurs*[tiab] 

OR “oncolog* nurs*”[tiab] 

OR “self care”[tiab] 

OR nurs*[tiab] 

OR non-pharmacologic*[tiab] 

OR “self manag*”[tiab] 

 

30 713 
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Cochrane Library 17 March 2012 

Search Search term Results 

4 
 Alternative therapies[mh] 

OR Therapy[sh] 

OR Patient education as topic[mh] 

OR Mind-body therapies[mh] 

OR Cognitive therapy[mh] 

OR Exercise therapy[mh] 

OR Relaxation therapy[mh] 

OR “alternative therap*”[tiab] 

OR therap*[tiab] 

OR “patient education”[tiab] 

OR “mind-body therap*”[tiab] 

OR “cognitive therap*”[tiab] 

OR Exercise therap*[tiab] 

OR Therap*, exercise[tiab] 

OR “relax* therap*”[tiab] 

OR treatment*[tiab] 

OR support[tiab] 

OR intervention*[tiab] 

OR “intervention nurs*”[tiab] 

OR “nurs* intervention*”[tiab] 

OR procedure*[tiab] 

OR “education of patient*”[tiab] 

OR “education, patient*”[tiab] 

OR exercis*[tiab] 

OR “therap* exercis*”[tiab] 

OR “exercise movement techniques”[tiab] 

OR “activit*, physical”[tiab] 

OR “physical activit*”[tiab] 

OR “behavior* therap*, cognitive”[tiab] 

OR “psychotherapy*, cognitive”[tiab] 

OR “cognitive behavior* therap*”[tiab] 

OR “cognitive behaviour* therap*”[tiab] 

OR “behaviour* therap*, cognitive”[tiab] 

OR psychotherap*[tiab] 

OR “gestalt therap*”[tiab] 

OR “networking, psychosocial”[tiab] 

OR “psychosocial support”[tiab] 

OR “social support”[tiab] 

503 734 
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Cochrane Library 17 March 2012 

Search Search term Results 

OR “support, psychological”[tiab] 

OR “psychological support”[tiab] 

OR encouragement[tiab] 

OR diet[tiab] 

OR “diet modification”[tiab] 

OR “diet therap*”[tiab] 

OR nutrition therap*[tiab] 

OR acupuncture[tiab] 

OR “acupuncture therap*”[tiab] 

OR “energy conservation”[tiab] 

OR “conservation of energy”[tiab] 

OR meditation*[tiab] 

OR “dance therap*”[tiab] 

OR yoga[tiab] 

OR “relaxation technique”[tiab] 

OR “physical exercis*”[tiab] 

OR exercis*[tiab] 

OR “nutrition education”[tiab] 

OR “education, nutrition”[tiab] 

OR “activit* management”[tiab] 

OR activit*[tiab] 

5 #1 AND #2 AND #3 AND #4 211 

6 #1 AND #2 AND #3 AND #4 Limits: Humans, 

English, Publication Date from 1990 to 2012 

 

210 
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2.2 JBI Critical Appraisal Checklist 
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2.3 MAStARI Data Extraction Tool 
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2.4 Included studies 
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Study
 

Setting
 

Participants
 

Intervention/Control1 Measures used
 

Main findings
 

Badger 2011166 Cancer centre and two Veterans 

Affairs Health Care Systems in 

USA
 

71 prostate cancer survivors 

and 70 intimate or family 

partners supporting them
 

Intervention 1: Telephone-

Interpersonal Counselling (TIP-

C) for 8 weeks (n=36) 

Intervention 2: Health 

Education Attention Condition 

(HEAC) for 8 weeks (n=35)
 

MFI
 

Only the HEAC intervention 

was effective in improving 

perceived fatigue in both 

survivors and partners 
 

Bourke 2011129 Outpatient clinics in UK
 

50 sedentary men with 

nonlocalised prostate cancer 

receiving ADT for at least 6 

months
 

Intervention 1: Lifestyle 

Intervention combining exercise 

with dietary advice for 12 weeks 

(n=25) 

Control: Usual Care (n=25)
 

FACT-F
 

Lifestyle intervention resulted 

in significant improvements in 

fatigue when compared with 

usual care.
 

Culos-Reed 2010131 Unable to determine
 

61 prostate cancer survivors 

receiving ADT for at least 6 

months 

 

Intervention 1: Physical Activity 

for 16 weeks (n=37) 

Intervention 2: Wait List 

Control Group (n=24)
 

FSS
 

Changes in fatigue scores were 

not significant, in contrast to 

other studies using physical 

activity interventions. The high 

attrition rate and intention to 

treat analysis may have resulted 

in inadequate numbers to detect 

significant changes.
 

Segal 200921 Ottawa Hospital Regional 

Cancer Centre, Canada
 

121 prostate cancer patients 

undergoing radiation therapy, 

with or without androgen 

deprivation therapy
 

Intervention 1: Resistance 

exercise training for 24 weeks 

(n=40) 

Intervention 2: Aerobic exercise 

training for 24 weeks (n=40) 

Control: Usual care (n=41)
 

FACT-F
 

Both resistance and aerobic 

exercise were shown to 

mitigate fatigue. Resistance 

exercise showed longer term 

improvements in fatigue and 

additional benefits for QOL.
 

Segal 2003164 Ottawa Hospital Regional 

Cancer Centre and Cross 

Cancer Institute in Edmonton, 

155 prostate cancer patients 

receiving ADT for at least 3 

months
 

Intervention 1: Resistance 

exercise training for 12 weeks 

FACT-F
 

Resistance exercise improved 

fatigue and health-related QoL. 

Potential confounding variable 



David Larkin – Appendices 

178 

 

Canada
 

(n=82) 

Intervention 2: Waiting list for 

12 weeks (n=73)
 

such as anaemia had not been 

controlled for.
 

Espie 2008165 Outpatient clinics at Beatson 

Oncology Centre, Glasgow or 

Anchor Unit, Aberdeen Royal 

Infirmary in Scotland
 

150 patients who had 

completed active therapy for 

breast, prostate, colorectal or 

gynaecological cancer. The 

sample included 34 men with 

prostate cancer. 
 

Intervention 1: Cognitive 

Behaviour Therapy (CBT) 

(n=21) 

Control: Usual Care (n=10)
 

FSI
 

In general, CBT resulted in a 

reduction of fatigue scores. 

Have yet to do the data analysis 

on the data provided for 

prostate cancer patients.
 

Monga 200750 Academic medical centre 

outpatient clinic in US
 

21 localised prostate cancer 

patients undergoing RT
 Intervention 1: Aerobic exercise 

for 8 weeks (n=11) 

Control: Usual Care (n=10)
 

PFS-Revised
 

Aerobic exercise results in a 

reduction of fatigue. The 

exclusion criteria, however, 

resulted in a select sample of 

relatively healthy patients with 

no or very few comorbidities. 

Pre-study exercise levels were 

not controlled for.
 

Goedendorp 201049 Radboud University Nijmegen 

Medical Centre and six 

regional hospitals, Netherlands
 

240 cancer patients diagnosed 

with a primary tumour and 

scheduled to receive treatment 

with curative intent. The 

sample included 51 patients 

with prostate cancer.
 

Intervention 1: Brief Nursing 

Intervention (BNI) (n=19) 

Intervention 2: Cognitive 

Behaviour Therapy (n=15) 

Control: Usual Care (n=17)
 

CIS-fat
 

CBT significantly reduced 

cancer fatigue however the BNI 

did not reduce fatigue 

compared with usual care. 

Fatigue scores increased for 

both BNI and Usual Care.
 

 

1
n = the number of participants included in the final analysis of each study 

MFI=Multidimensional Fatigue Inventory; FACT-F=Functional Assessment of Cancer Therapy-Fatigue; FSS=Fatigue Severity Scale; FSI=Fatigue 

Symptom Inventory; PFS-Revised=Piper Fatigue Scale-Revised; CIS-fat=Checklist Individual Strength-Fatigue subscale
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2.5 Excluded studies 
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Berglund G, Petersson L, Eriksson KC, Wallenius I, Roshanai A, Nordin KM, Sjödén P, 

Häggman M. Between men: a psychosocial rehabilitation programme for men with prostate 

cancer. Acta Oncol 2007; 46: 83-9. 

Reason for Exclusion: Insufficient data, authors unable to be contacted 

Demark-Wahnefried W, Clipp EC, Lipkus IM, Lobach D, Snyder DC, Sloane R, Peterson B, et 

al. Main outcomes of the FRESH START trial: a sequentially tailored, diet and exercise mailed 

print intervention among breast and prostate cancer survivors. J Clin Oncol 2007; 25 (19): 2709-

2718.  

Reason for Exclusion: Insufficient data, authors contacted but no reply 

Giesler RB, Given B, Given CW, Rawl S, Monahan P, Burns D, Azzouz F, et al. Improving the 

quality of life of patients with prostate carcinoma: A randomised trial testing the efficacy of a 

nurse-driven intervention. Cancer 2005; 104 (4): 752-62. 

Reason for Exclusion: Insufficient data, authors contacted but no reply 

Windsor PM, Nicol KF, Potter J. A randomized, controlled trial of aerobic exercise for 

treatment related fatigue in men receiving radical external beam radiotherapy for localized 

prostate carcinoma. Cancer 2004; 101 (3): 550-7. 

Reason for Exclusion: Insufficient data, authors unable to be contacted 

Purcell A, Fleming J, Burmeister B, Bennett S, Haines T. Is education an effective management 

strategy for reducing cancer-related fatigue? Support Cancer Care 2011; 19: 1429-39. 

Reason for Exclusion: Insufficient data, authors contacted but no reply 

Ramachandra P, Booth S, Pieters T, Vrotsou K, Huppert FA. A brief self-administered 

psychological intervention to improve well-being in patients with cancer: results from a 

feasibility study. Psychooncology 2009; 18: 1323-6. 

Reason for Exclusion: Insufficient data, authors contacted but no reply 

Winters-Stone KM, Lyons KS, Nail LM, Beer TM. The Exercising Together project: Design 

and recruitment for a randomized, controlled trial to determine the benefits of partnered strength 

training for couples coping with prostate cancer. Contemporary Clinical Trials 2012; 33: 342-

350.  

Reason for Exclusion: No results/statistics provided 
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Appendix 3: ECAM documents 

3.1 ACT HREC approval 
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3.2 University of Adelaide HREC approval 
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David Larkin – Appendices 

187 

 

3.3 Participant Information Sheet 
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3.4 Contacts for information on project and independent complaints procedure  
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3.5 Consent form 
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David Larkin – Appendices 

196 

 

3.6 Prompt sheets for ECAM intervention and control groups 
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Energy Conservation and Management 

Intervention Group 

Phone call 1 

    

 What does the participant already know about CRF? 

 Difference between usual fatigue and CRF 

 Manifestations of CRF 

 Timing and severity of CRF 

 Multidimensional nature of CRF 

 Causes of CRF, including tumour burden 

 Surgery Radiotherapy Hormone therapy 

 Anaesthesia Largely not well understood Decreased testosterone 

 Analgesia Anaemia Loss of muscle bulk 

 
Respiratory depression Urinary and/or bowel 

dysfunction 

Decreased muscle strength 

 
Immobilisation Weight loss/anorexia Lowered haemoglobin 

levels 

 Fasting Pain in treatment area  

 
Altered sleep patterns End products of cell 

breakdown 

 

 Anxiety   

 Surgical trauma   

 
Body’s energy requirements 

for healing 

  

  

 Energy conservation and management strategies 

 Balance rest and activity 

 Avoid activity at times of high fatigue 

 Avoid daytime naps, limit to 1 nap of 2 hours if needed 

 Set priorities for activity, postpone or delegate less valued activity 

 Critically evaluate the need for the activity, eliminate non-essential activity 

 Pace yourself, take breaks during high-energy activity 

 Labour-saving strategies, eg park closer to destination, get another to drive and drop-off 
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where you want to be while they park, sit on stool while preparing meals, bath instead of 

shower 

 
While preparing meals, prepare and cook extra quantities to reduce the amount of 

cooking/preparation/clean up 

 Spread household chores over a week instead of trying to do in 1 or 2 days 

 Wear clothes that don’t need ironing 

 
Try to spread appointments throughout the week and schedule time to spend with friends 

to balance the time spent on health activities 

  

 Sleep hygiene 

 Avoid caffeine after noon 

 Set a routine – go to bed about the same time each night 

 Use the bedroom only for sleep or sex, no tv watching, reading, etc 

 Avoid stimulation within 15-20 minutes of going to bed, ie tv, reading, games 

 Avoid alcohol for 2 hours of bedtime, avoid smoking within 4 hours of bedtime 

 Bedroom environment – dark, quiet, comfortable 

 Get out of bed if not asleep after 20 minutes, including if waking during the night 

 Avoid daytime naps, limit night-time sleep/time in bed to 8 hours 

  

 Nutrition 

 Drink plenty of water 

 
Healthy, balanced diet including fruit, vegetables, wholegrains, low-fat dairy products and 

lean meats 

 Reduce saturated fats, foods with high sugar content and high salt content 

 
Aim for 6 smaller meals spread throughout the day rather than 3 large meals for a better 

spread of calories and more constant sugar and insulin levels throughout the day 

 Don’t skip breakfast 

 Avoid high GI foods, aim for low GI foods – do they understand high and low GI? 

 Iron-rich foods such as lean, red meat, spinach 

 Protein – low-fat dairy, chicken, turkey, fish, soy products 

 
Avoid refined, fried or fatty foods, desserts, sweets, processed snack foods – high 

calories, low nutritional value 

  

 Diary – times & severity of fatigue, times 7 amount of sleep or rest, activities, meals  
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 Maintain current activity, avoid reducing activity excessively 

 

Energy Conservation and Management 

Intervention Group 

Phone call 2 

    

 Review diary 

 Times and severity of fatigue – is there a pattern to the fatigue? 

 Activities – which are essential, which can be modified, delegated, not done 

 Can activities be scheduled around fatigue if there is a pattern to the fatigue? 

 Reinforce sleep hygiene 

 Reinforce maintaining activity 

 Reinforce good dietary habits 

 

 

Energy Conservation and Management 

Intervention Group 

Phone call 3 

    

 How well are they managing their activities around fatigue? 

 Do they think their strategies are impacting on the severity of fatigue? 

 Do they need to go over the nature and causes of CRF? 

 Do they need to go over ECAM principles? 

 Do they need to go over sleep hygiene? 

 Do they need to go over nutrition? 

 Surveys will be sent again in one month and one month after that 
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Energy Conservation and Management 

Control Group 

Phone call 1 

 What does the participant already know about CRF? 

 Difference between usual fatigue and CRF 

 Causes of CRF, including tumour burden 

 Surgery Radiotherapy Hormone therapy 

 Anaesthesia Largely not well understood Decreased testosterone 

 Analgesia Anaemia Loss of muscle bulk 

 Respiratory depression Weight loss/anorexia Decreased muscle strength 

 
Immobilisation Pain in treatment area Lowered haemoglobin 

levels 

 
Fasting End products of cell 

breakdown 

 

 Altered sleep patterns Urinary dysfunction  

 Anxiety Bowel disturbance  

 Surgical trauma   

 
Body’s energy requirements 

for healing 

  

  

 Nutrition 

 Drink plenty of water 

 
Healthy, balanced diet including fruit, vegetables, wholegrains, low-fat dairy products and 

lean meats 

 Reduce saturated fats, foods with high sugar content and high salt content 

 
Aim for 6 smaller meals spread throughout the day rather than 3 large meals for a better 

spread of calories and more constant sugar and insulin levels throughout the day 

 Don’t skip breakfast 

 Avoid high GI foods, aim for low GI foods 

 Iron-rich foods such as lean, red meat, spinach 

 Protein – low-fat dairy, chicken, turkey, fish, soy products 

 
Avoid refined, fried or fatty foods, desserts, sweets, processed snack foods – high 

calories, low nutritional value 
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 Diary – times & severity of fatigue, times 7 amount of sleep or rest, activities, meals  

Energy Conservation and Management 

Control Group 

Phone call 2 

    

 Review dietary habits 

 Advise where necessary 

    

 Vitamin Role Source 

 Vitamin A  Required for normal 
production of red blood cells 

 Stimulates red blood cell 
production 

 Helps neutralise free 
radicals, which damages 
cells thereby increasing 
energy requirements for 
repair/new production 

Sweet potatoes, carrots, spinach, broccoli, 

pumpkin, melons, apricots, pistachio nuts, 

baked beans, low-fat yoghurt, chicken, tuna 

 B group 

vitamins 

 Needed by the brain to 
metabolise carbohydrates, 
the main source of energy 
for the brain 

 Produce neurotransmitters 
important for regulating 
mood and emotion, which 
can affect CRF 

 Prevents Vit. B Deficiency 
anaemia 

Bananas, avocado, watermelon, spinach, 

squash, green vegetables, dairy products, 

oysters, salmon 

 Vitamin C  Assists with absorbing iron, 
which is essential for red 
blood cell production and 
function 

 Needed by the adrenal gland 
for health adrenal function, 
which helps prevent fatigue 

Oranges, guava, kiwi fruit, watermelon, 

rockmelon, papaya, grapefruit, red capsicum, 

green capsicum, broccoli, sweet potato 

 Folic acid  Works with B group 
vitamins to prevent anaemia 

Leafy vegetables, spinach, broccoli, lettuce, 

asparagus, bananas, melons, lemons, beans, 

yeast, mushrooms, orange juice, tomato juice 

 
Omega 3 fatty 

acids 

 Helps support cell function 
and energy production 

Fish, fish oil, canola oil, walnuts, soy beans, 

oats 
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Energy Conservation and Management 

Control Group 

Phone call 3 

    

 Review overall diet: more frequent & smaller meals 

   well-balanced diet 

   include low GI foods, avoid high GI foods 

   reduce saturated fat, sugar and salt 

   include protein 

    

 Mineral Role Source 

 Potassium  Regulates transfer of 
nutrients into cells 

 Aids muscle contraction 

 Aids transmission of nervous 
system impulses 

Abundant in fruits, vegetables, beans, 

peas, seeds, nuts and wholegrains 

 Magnesium  Required for proper function 
of nerves and muscles 

 Required for production of 
energy for cells 

Foods high in fibre are generally high 

in magnesium. 

Legumes, wholegrains, broccoli, 

squash, green leafy vegetables, 

seeds, nuts (especially almonds) 

 Iron  Essential for red blood cell 
production and function 
(transports oxygen which is 
required by cells to produce 
energy) 

Beef liver, red meat, beans, peas, 

chick peas, spinach, tomatoes, many 

breakfast cereals 

 Zinc  Essential for proper muscle 
function 

 Improves muscle strength 
and endurance 

Wheat germ, pumpkin seeds, 

wholegrain wheat bran, high protein 

foods 

    

 Surveys will be sent again in one month and one month after that 
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3.7 Diary for participants 
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Energy conservation and management (ECAM): A pilot study of the feasibility 
and efficacy of an intervention for cancer related fatigue in men treated for 

prostate cancer 
Diary (For patient use) 
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Monday      

Morning 

                    

 

Afternoon 

                    

Evening 

 

 

 

Tuesday 

Morning 

                    

 

Afternoon 

                    
Evening 

 

 

 

Wednesday 

Morning 

                    

 

Afternoon 

                    
Evening 
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Thursday 

Morning 

                    

 

Afternoon 

                    
Evening 

 

 

 

Friday 

Morning 

                    

 

Afternoon 

                    
Evening 

 

 

 

Saturday 

Morning 

                    

 

Afternoon 

                    
Evening 

 

 

 

Sunday 

Morning 

                    

 

Afternoon 

                    
Evening 
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3.8 Participant demographics form 
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Energy conservation and management (ECAM): A pilot study of the feasibility and efficacy 
of an intervention for cancer related fatigue in men treated for prostate cancer 

Demographic Data (For patient use) 

 

Please provide the following information about yourself: 

 

What is your age in years?  _______ years 
 

What is your marital status?                    Single 

              Married 

              Defacto 

              In a relationship but not living together 

              Divorced 

              Widowed 

 

 

When were you diagnosed with prostate cancer? (year and month) ______________________________ 

 

What treatment is planned for your prostate cancer? __________________________________________ 

 
What is your occupation? _______________________________________________________________ 

 
What is the name and address  Name: ________________________________________ 

 of your treating doctor from    Address: ______________________________________ 

whom we may get more   City: __________________________________________ 

 information about your   Telephone number: ______________________________ 

 diagnosis? (if needed) 
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3.9 Schwartz Cancer Fatigue Scale 
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3.10 Profile of Mood States 
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3.11 Functional Performance Inventory – Short From 
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