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Abstract 

Cancer-related fatigue (CRF) is a distressing symptom frequently experienced by 

patients with advanced cancer. While there have been some advances in the 

understanding of the management of fatigue associated with cancer treatment, CRF 

associated with advanced cancer remains a phenomenon that is not well-managed. 

The aetiologic factors associated with CRF, the impacts of CRF and the current 

management of CRF are discussed in this review article in relation to patients with 

advanced cancer. The paper concludes that while further research is required in the 

area, there are several potentially effective strategies currently available that can 

reduce the severity of CRF in patients with advanced cancer.  
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Introduction 

Fatigue is one of the most frequently experienced (1-3) and distressing symptoms (4, 

5) reported by patients with advanced cancer. The prevalence and impact of fatigue 

in this population, however, is not often acknowledged or understood by health 

professionals (6, 7). The likely reasons for this are that health professionals tend to 

focus more on pain or other more obvious symptoms (8); health professionals’ and 

patients’ lack of awareness of effective treatments for this symptom (7). Over the 

past few decades, however, for patients at all stages of the cancer trajectory, there 

has been a substantial body of research that has enhanced our understanding of the 

pathophysiology of fatigue, patients’ experiences of this symptom, and potentially 

effective interventions for patients who report cancer-related fatigue (CRF). It should 

be noted, however, that most of this research does not pertain to patients with 

advanced cancer (1, 2); it has focused to date largely on patients undergoing active 

treatment. The purpose of this paper is to review the state of knowledge regarding 

CRF in patients with advanced cancer. In this paper, we review the evidence 

pertaining to the aetiologic factors associated with fatigue, the impact of fatigue on 

the patient with advanced cancer and current trends in its management.  

 

Aetiologic factors associated with fatigue in patients with advanced cancer 

The aetiology of CRF is complex and remains unclear in patients with advanced 

cancer (9). The literature indicates that aetiologic factors associated with CRF could 

comprise (but are not limited to) cachexia, infection, anaemia, neurological changes, 

psychological distress, metabolic and endocrine disorders, over-exertion, 

medications, side-effects of antineoplastic treatment and paraneoplastic neurological 

syndromes (10). In recent years, the role of a number of biological response 
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modifiers (e.g. interferon, tumour necrosis factor, IL-1 and IL-6) (11, 12), and the 

patient’s genetic makeup (13) in CRF have also been explored. Although these 

studies have focused on people experiencing cancer treatment-related fatigue, there 

is preliminary evidence to indicate  relationships between genetic makeup, cytokine 

markers and symptoms in oncology patients and their family caregivers (13). One 

recent study, for example, reported an association between a functional promoter 

polymorphism in the TNF-α gene with the severity of both sleep disturbance and 

morning fatigue (13).  

 

The evidence further indicates that the aetiologic factors associated with CRF could 

vary between those in the earlier stages of the cancer trajectory compared to those 

who are at the more advanced stage. For example, although it is repeatedly reported 

that anaemia is associated with fatigue in patients undergoing treatment, it is also 

reported that there is no association between haemoglobin levels and fatigue in 

patients with advanced cancer (14, 15). For another example, although fatigue is 

thought to be a common side effect of antineoplastic treatment in cancer patients, 

antineoplastic treatments received by patients with advanced cancer normally aim to 

improve symptom control and quality of life, and can in some cases alleviate their 

fatigue and other symptoms (16, 17).   

 

One UK observational study of 122 patients with advanced cancer provided further 

empirical evidence of potential differences in contributors to CRF (15). The study 

reported no relationships between the level of fatigue and age, sex, diagnosis, 

presence or sites of metastases, anaemia, dose of opioid or steroid, or a range of 

haematological markers or biochemical indices (except urea), but did identify 
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significant associations between fatigue, pain and dyspnoea scores (15). Recent 

studies which have investigated the inter-relationship between and co-existence of 

fatigue and other symptoms (18, 19), similarly emphasise the greater significance of 

symptom burden as a contributor to fatigue in patients with advanced cancer.  

  

The impact of fatigue for patients with advanced cancer 

Fatigue is associated with impaired health-related quality of life in patients with 

cancer at all stages of cancer, but particularly for those whose disease is more 

advanced (20-23). For example, a study of 40 patients with advanced cancer 

admitted to an academic palliative care unit reported a high correlation between 

fatigue within 24 hours of admission and  individual quality of life scores at 7 days 

(23). Moreover, the experience and impact of fatigue in patients with advanced 

cancer is likely to have some unique characteristics that have implications for 

management strategies. One qualitative study of patients with advanced cancer 

described how fatigue affects the physical, psychological, social and spiritual aspects 

of their lives (24). These individuals often find that they are unable to do much and 

they particularly struggle to manage fatigue (8, 25, 26). The perception of “nothing 

can be done” for their fatigue is often shared among families and health 

professionals (25). As a result, the effect of fatigue on patients can be tremendous, 

which they express in terms of the burden they impose on others, their inability to 

participate in family and other social activities, and cognitive impairments such as 

memory loss and loss of ability to concentrate (8, 24-27). Moreover, patients with 

advanced cancer are more likely to associate fatigue with the process of adjusting to 

living with a terminal illness and ultimately death (24, 27). Individuals with advanced 

disease may thus perceive fatigue in different ways to those individuals who 
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experience fatigue primarily associated with curative treatment for their disease (28, 

29).  

 

In 1996, Sutchilffe-Chidegey and Holme’s cross-sectional survey offered insights into 

perceived distress levels associated with fatigue in patients with advanced cancer, 

where 49% (n=100) of participants perceived fatigue as a distressing symptom (4). 

This study also reported that the level of perceived distress varied among patients, 

professionals and bereaved carers, with only nine per cent of professional carers 

(n=60) and 17% of bereaved carers (n=30) perceiving fatigue as a distressing 

symptom (4). Such findings suggest that people other than the patient may have 

limited insight into such a subjective experience.  

 

For some patients with advanced cancer, fatigue could also be perceived as 

“necessary” or unavoidable in the terminal phase of life (30). Some have suggested 

that treatment of fatigue is no longer indicated at end-of-life as fatigue may provide 

protection and shielding from suffering (30). While there is some agreement that 

fatigue negatively influences quality of life among patients with advanced cancer, the 

association between fatigue and quality of life and negative emotions could change 

during the last days and weeks of life (31). However, while attitudes towards fatigue 

might change over time, it is still a burdensome symptom even during the last week 

of life (32) and therefore worthy of further investigation.  

 

Other studies involving patients with advanced cancer report that the decline in 

performance status that is associated with advanced cancer is associated with 

increased fatigue levels. For example, one study reported that as performance status 
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declined,  fatigue interfered with subjects’ physical activities such as walking (36.3%, 

n=157), normal work (31.8%), mood (21.7%) and enjoyment of life (19.1%) (33). 

Other studies report that fatigue is highly and negatively correlated with performance 

status (34-38). One Japanese longitudinal study offered some insights into the 

specific physical and psychological factors correlating with fatigue in terminally ill 

patients with cancer over three time points (33). At time 1 (the second visit to the 

palliative outpatient department), greater fatigue was significantly correlated with 

psychological distress, lower performance status, dyspnoea and appetite loss. At 

time 2 (a week after time 1), greater fatigue was significantly correlated with higher 

psychological distress, and lower performance status at time 1. Fatigue was also 

positively correlated with deterioration in psychological distress, performance status, 

and dyspnoea severity during the period between time 1 and 3. Another study that 

attempted to differentiate factors that affected fatigue and physical function in lung 

cancer patients did so cross-sectionally (39). Using multiple regression analysis, the 

researcher identified that performance status scores, weakness and depression 

scores were correlated independently with fatigue.  Hence, while studies report that 

CRF is almost universally a distressing and disruptive symptom, the experience and 

impact of fatigue for people with advanced cancer as compared to early stage 

cancer has some unique dimensions. These unique features are associated with the 

particular meanings and declining performance characteristic of progressive and life-

limiting disease. 
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Figure 1. The impact of cancer-related fatigue on patients with advanced cancer and others. 
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The management of cancer-related-fatigue in people with advanced cancer 

The management of CRF in patients with advanced cancer is complex and may 

involve a range of treatment measures associated with pharmacologic and non-

pharmacologic strategies (9). These measures aim to target potentially reversible 

aetiologic factors that are known to contribute to CRF (9).. 

 
  
Pharmacological management 

A range of pharmacologic agents is used for the treatment CRF. These agents 

include psychostimulants (e.g. methylphenidate), paroxetine and progestational 

steroids (e.g. megestrol acetate). The effectiveness of each class of medication and 

related concerns are discussed below.  

 

Psychostimulants 

Research on symptomatic treatment of fatigue in patients with advanced cancer has 

concentrated on stimulant drugs such as methylphenidate and donezepil. 

Methylphenidate is reported as effective in several uncontrolled trials or retrospective 

studies that investigated fatigue in patients with advanced cancer (40-42). In 2005, 

one randomised placebo-controlled trial of 152 patients with breast cancer reported 

favourable results for methylphenidate, which was significantly more effective than 

placebo in improving fatigue after chemotherapy. However, this study did not report 

on the staging of the disease of this sample of women with breast cancer. In 2006, 

another randomised placebo-controlled trial of 112 patients with advanced cancer 

receiving palliative care reported no difference between placebo and 

methylphenidate (43). In light of these equivocal findings, a systematic review 

concluded that the two methylphenidate trials for CRF did not provide sufficient 
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evidence to recommend its use in practice; however  a later  meta-analysis favoured 

the use of a dose of 10 to 20 mg per day titrated to response (44). This review 

concluded that serious adverse effects were minimal but contra-indications should 

be reviewed before prescribing  (44). In 2010, a retrospective analysis reported that 

the side effects of methylphenidate (10-20mg/d) are well tolerated in patients with 

advanced cancer (45). According to the information retrieved from the international 

trial registries, more trials are now underway to determine its effects in patients with 

advanced cancer.  

 

With respect to donezepil, the effects are still not certain in patients with advanced 

cancer. Although donezepil was reported as effective in the treatment of opioid-

induced sedation in an uncontrolled trial (46), one recent randomised placebo-

controlled trial of 142 patients with advanced cancer also reported that it was not 

superior to placebo (47). Another recent randomised, double-blinded, placebo-

controlled trial conducted with 39 patients with advanced cancer reported potential 

benefits of using dexamphetamine (48). Specifically, the use of 10mg twice daily for 

eight days was well tolerated with minimal side effects and improved fatigue levels 

on day two, but not at the end of the study. These results suggest uncertainty about 

the effectiveness of dexamphetamine beyond day two. With the consideration that 

the current tested dosing was well tolerated, further investigations with higher dosing 

may be warranted. 

 

Paroxetine, progestational steroids and Acetyl-L-Carnitine 

In 2010, two meta-analysis were conducted in a Cochrane systematic review (49). 

The meta-analysis of two studies (n=625) was conducted for paroxetine and 
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indicated no difference between paroxetine and placebo for the treatment of CRF in 

patients with advanced cancer (49). Similarly, the meta-analysis of four studies 

(n=587) investigating the effect of progestational steroids on CRF also reported that 

it was not superior to placebo (49). Acetyl-L-Carnitine was compared against 

placebo in a double-blind randomised-controlled trial (RCT) with patients with 

advanced cancer and was not superior to placebo (50). 

 

Non-pharmacological management  

A range of non-pharmacological management strategies are used in the 

management of CRF (51). This section discusses the evidence base for each of the 

non-pharmacologic management strategies as recommended by the National 

Comprehensive Cancer Network (NCCN), and their potential application for patients 

with advanced cancer (52). Due to the lack of direct evidence for patients with 

advanced cancer, some of the recommended strategies in the NCCN guidelines are 

based primarily on evidence for patients with early stage cancer (52), and their 

application to patients with advanced cancer is yet to be tested in randomised trials. 

The key strategies reviewed in this section include exercise, sleep and rest, energy 

conservation, complementary therapies and psychosocial interventions. 

 

Exercise 

A Cochrane review by Cramps and Daniel (2008) of 28 RCTs that studied patients 

with cancer of all stages concluded that moderate exercise appears to have benefit 

in the management of CRF both during and after active cancer treatment (53), 

particularly in patients with breast cancer and prostate cancer. However, there is not 

sufficient evidence to determine the best type or intensity of exercise for reducing 
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CRF (53). Further, this review only identified few studies that included samples with 

patients who had advanced cancer (53). 

 

The few available studies suggest that at least some groups of patients with 

advanced cancer may also benefit from exercise based interventions. One 

Norwegian study of 63 patients with advanced cancer receiving palliative care pilot-

tested an exercise program and reported that the exercise participants had 

significantly less physical fatigue and increased walking distance (54). This program 

consisted of two 50-minute sessions twice a week for 6 weeks. A combination of 

strength building, standing balance, and aerobic exercise was used in this program. 

Another small pilot study was conducted by Porock and her research team to 

evaluate an exercise program for nine patients with advanced cancer who were 

enrolled in a home hospice program (55). In this intervention, a physical therapist 

guided participants to perform a range of strategies throughout the day (e.g. walking, 

performing arm exercises with resistance, marching in place, and dancing). All 

participants were able to increase their activity level over a 2-week period without 

increased fatigue. There was also a trend toward increased quality of life and 

decreased anxiety. In 2003, a 12-week exercise program was tested in 82 men with 

locally advanced/ metastatic prostate cancer receiving androgen deprivation therapy, 

as compared to a wait-list control group (56). Patients who were in the exercise 

group reported less interference of fatigue with daily activities (p=0.002) and better 

quality of life (p=0.001). In addition, they also demonstrated high levels of upper 

body (p=0.009), and lower body (p<0.001) muscular fitness than men in the control 

group. 
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Although there is some preliminary evidence now suggesting the benefits of exercise 

in patients with advanced cancer, the evidence is not yet conclusive due to the lack 

of RCTs. Two recent RCTs of patients with advanced cancer (57, 58) reported 

contradictory results with regards to the benefits of exercise for patients with 

advanced cancer. One possible explanation may be that the more effective 

intervention evaluated by Headley et al (2004) required patients to participate in a 

less intense program (a 30-minute seated exercise program, three times a week, 

with one a week break between sessions) (57), as compared to the less effective 

intervention of Brown et al (2006) that asked patients to perform stretching, strength, 

balance and gait training over eight 90 minute sessions in four weeks (58).  Although 

it is suggested that a 30 minute seated exercise regimen is a feasible management 

strategy for patients with advanced cancer, further RCTs are needed to duplicate 

these results in the various populations of patients with advanced cancer. While 

health professionals need to be informed by high quality trials that can support 

specific effective exercise regimen for this patient group, research efforts should also 

be directed to understanding what patient responses are to these recommendations 

for exercise therapy, what are their confidence level with regards to carrying out the 

exercises, and the factors that may influence the use of exercise.   

 

Sleep and rest 

In general, patients with cancer can experience disruptions in both the quantity and 

the quality of their sleep (59, 60).  Due to the close relationship between sleep 

disturbance and fatigue (61), health care professionals commonly recommend 

strategies for improving sleep quality to patients with cancer-related fatigue (62), and 

they may be the most frequent self-management activities patients perform (51, 63, 
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64).  Although there is compelling evidence suggesting the effectiveness of sleep 

hygiene programs in insomnia (65-68), there are limited trials testing non-

pharmacological strategies in managing sleep disturbance in patients with advanced 

cancer. In one RCT, forty-six patients with advanced cancer receiving hospice care 

were allocated to three groups: massage group, aromatherapy group and control 

group in the hospice setting in the UK (69). The results of this study demonstrated 

significant clinical improvements in sleep disturbance and depression scores. 

However, the sample was too small to detect statistically significant differences in 

sleep disturbance.  

 

There is also now some preliminary evidence that shows the potential benefits of an 

8 week Carlson’s Mindfulness-based Stress Reduction program in patients with early 

stage cancer (70). The components of the program included body scan meditation, 

sitting, walking, meditation and hatha yoga. The number of participants with total 

sleep scores over eight (≥ 5 indicates sleep disturbance with the use of PSQI) was 

reduced from 70% at baseline to 49% post-intervention. Other than the structured 

programs mentioned above, the literature has documented a list of strategies 

undertaken by palliative/ cancer care professionals. These range from avoiding 

stimulating substances (such as caffeine, nicotine) before bedtime to light exercise 

during the day time (60, 71). These interventions have not yet been formally tested in 

this population, despite a prevalence of sleep alterations in patients with advanced 

cancer of approximately 71 per cent (72-74). A recent UK study using 

comprehensive patient reports and objective measures such as actigraphy reported 

the manifestations for patients with advanced cancer are high levels of sleep 

fragmentation and movement during sleep, rather than the length of sleep (75). It is 
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important that appropriate sleep therapies are formally evaluated in patients with 

advanced cancer. 

 

Energy conservation 

Energy conservation is defined as “the deliberate, planned management of an 

individual’s personal energy resources to prevent their depletion” (76). The goal of 

energy conservation is to balance rest and activity during times of high fatigue so 

that valued activities and goals can be maintained. Energy conservation involves a 

number of strategies: taking additional rest periods, priority setting, delegation, 

pacing oneself, and planning high-energy activities at times of peak energy. A 

multisite RCT of 396 patients with various cancer at different stages undergoing 

chemotherapy and radiotherapy reported that the intervention group using these 

strategies experienced a greater decrease in fatigue over time compared with the 

control group (p<0.01) (76). A further recent study reported the experiences and 

outcomes of a fatigue clinic in a comprehensive cancer centre (62). This study 

reported that energy conservation was recommended to 98.5% of patients with CRF 

(n=260), regardless of cancer stage. However, the authors also reported that they 

faced challenges in encouraging patients to delegate tasks to family or hire help. 

While some patients were reluctant to seek help, families were enthusiastic about 

participating in treatment plan recommendations (62). The NCCN guideline for 

Cancer Related Fatigue recommends energy conservation as a “general strategy for 

management of fatigue” for patients with advanced cancer and their caregivers. 

However, there is a lack of research suggesting its effectiveness in patients with 

advanced cancer who are not undergoing treatment.  
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Complementary therapies 

Complementary therapies such as massage therapy (77, 78), yoga (79), breathing 

exercises (80, 81), muscle relaxation (82, 83) and mindfulness-based stress 

reduction (70, 84-86) have been evaluated in pilot studies. The preliminary data 

suggest that these therapies may have an effect in reducing fatigue in patients with 

cancer. These strategies have also been recommended for the management of CRF 

in a number of clinical guidelines for the management of CRF (9, 30, 87). However, 

these interventions were either supported by indirect evidence (88, 89) or a case 

report (90), or tested with benefits in patients who were not in their advanced stage 

of disease (82).  

 

Psychosocial interventions 

The NCCN guideline for CRF management recommends that patients should be 

counselled about coping and educated on how to deal with anxiety and depression, 

which are commonly known to be associated with fatigue during cancer treatment 

(52). A recent  Cochrane systematic review in 2009, involving 27 studies of a total of 

3324 participants, reported limited evidence that psychosocial interventions are 

effective in reducing fatigue during active treatment in patients with cancer (91). Of 

these studies, only five studies were designed with the focus of fatigue, with four 

being effective (p<0.05). The five interventions were brief, consisting of three 

individual sessions provided by oncology nurses. The general content of these 

interventions included education about fatigue, self-care or coping techniques, and 

learned activity management.  Only three of these studies reported sustained effects 

at follow-up. To date, there is scant evidence suggesting the effectiveness of 

psychosocial interventions in patients with advanced cancer (92).  
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Summary 

Despite the fact that many advances have been made in understanding and 

managing fatigue in patients with cancer, these advances have primarily been made 

for patients with cancer undergoing primary or adjuvant treatment. Prevalence data 

for CRF suggests that this symptom is not well managed in patients with advanced 

disease. While the evidence base relating to management of cancer treatment-

related fatigue is a useful starting point for identifying strategies for managing fatigue 

associated with advanced cancer, differing aetiologies and experiences means that 

management strategies may need to be tailored for this population.  

 

Researchers have tested a number of interventions, both pharmacological and non-

pharmacological, with the aim of reducing the severity and impact of CRF. While 

there have been many efforts to test pharmacological agents in patients with 

advanced cancer in the management of CRF, a number of non-pharmacological 

management strategies are recommended for patients with advanced cancer, in 

spite of the fact that they are not well tested in patients with advanced cancer (see 

table 1). Most of these interventions require patients to respond with a number of 

health behaviours (e.g. taking medications, exercising, delegating tasks). These 

responses may have a direct impact on the efficacy of some of these interventions in 

relieving CRF. For patients with advanced cancer, further research is required to 

investigate the effectiveness of these interventions with good quality controlled trials 

and investigate how patients respond to evidence based recommendations.  

 

 



17 
 

Recommendations for nursing practice 

• It is important for nurses to encourage patients with advanced cancer or their 

caregivers to openly discuss their fears, concerns and experience of CRF. 

• The literature shows that patients often are not aware of treatment options. 

Nurses can support the self-management of patients by providing evidence-

based information in relation to fatigue management. 

o Preliminary research indicates some benefits of exercise in the 

management of fatigue in patients with advanced cancer. Although 

more research is warranted to determine the most effective intensity 

and mode of exercise, low intensity seated exercise appears to be 

appropriate for this population.  

o Evidence pertaining to patients with early stage cancer indicates the 

potential benefits in a number of management strategies such as 

energy conservation and sleep hygiene behaviours. These strategies 

can be recommended for use in patients with advanced cancer as 

appropriate. 

o Although more trials are currently underway, the use of 

methylphenidate could be discussed with medical staff for 

consideration in managing CRF in some patients with advanced cancer. 
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Table 1. Current evidence for the management of CRF in patients with advanced cancer 
Interventions Benefits for reducing CRF in 

patients with advanced 
cancer 

NHMRC Level of 
evidence 

The directness of 
evidence for patients 
with advanced cancer  

Remarks 

Pharmacological     

Methylphenidate Potential benefits Level I Direct evidence A meta-analysis favoured the use of a dose of 
10 to 20 mg per day titrated to response (44) 

Donezepil Not superior to placebo Level II Direct evidence  

Dexamphetamine Potential benefits Level II Direct evidence The results of a RCT suggest uncertainty 
about the effectiveness of dexamphetamine 

beyond day two (48)  

Paroxetine Not superior to placebo Level I Direct evidence  

Progestational steroids Not superior to placebo Level I Direct evidence  

Acetyl-L-Carnitine Not superior to placebo Level II Direct evidence  

     

Non-pharmacological     

Exercise Potential benefits Level II Direct evidence The most appropriate intensity of exercise yet 
to be determined patients with advanced 

cancer (57, 58) 

Sleep/rest Potential benefits Level II Indirect evidence  

Energy conservation Potential benefits Level II Indirect evidence  

Complementary therapies 

 

Potential benefits Level III or level IV Indirect evidence  

Psychosocial interventions Potential benefits Level I Indirect evidence  



19 
 

References 

1. Teunissen S, Wesker W, Kruitwagen C, de Haes H, Voest E, de Graeff A. Symptom 
prevalence in patients with incurable cancer: A systematic review. Journal of Pain and 
Symptom Management. 2007;34(1):94-104. 
2. Solano J, Gomes B, Higginson I. A comparison of symptom prevalence in far 
advanced cancer, AIDS, heart disease, chronic obstructive pulmonary disease and renal 
disease. Journal of Pain and Symptom Management. 2006;31(1):58-69. 
3. Chen M. The epidemiology of self perceived fatigue among adults. Preventive 
Medicine. 1986;15:74-81. 
4. Sutcliffe-Chidgey J, Holmes S. Developing a symptom distress scale for terminal 
malignant disease. International Journal of Palliative Nursing. 1996;2(4):192-8. 
5. Curt G, Breitbart W, Cella D, Groopman J, Horning S, Itri L. Impact of cancer related 
fatigue on the lives of patients: new findings from the Fatigue Coalition. Oncologist. 
2000;5:353-60. 
6. Vogelzang N, Breitbart W, Cella D. Patient, caregiver, and oncologist perceptions of 
cancer-related fatigue: results of a tripart assessment survery. The fatigue coalition. 
Seminars in Hematology. 1997;34:4-12. 
7. Passik S, Kirsh K, Donaghy K, Holtsclaw E, Theobald D, Cella D, et al. Patient-
related barriers to fatigue communication: initial validation of the fatigue management 
barriers questionnaire. Journal of Pain and Symptom Management. 2002;24(5):481-93. 
8. Krishnasamy M. An exploration of the nature and impact of fatigue in patients with 
advanced cancer. London: University of London; 2003. 
9. Barnes E, Bruera E. Fatigue in patients with advanced cancer. International Journal 
of Gynecologic Cancer. 2002;12:424-8. 
10. Doyle D, Hanks G, MacDonald N. Oxford Textbook of Palliative Medicine. 2nd ed. 
Oxford: Oxford University Press; 2004. 
11. Vgontzas AN, Chrousos GP. Sleep, the hypothalamic-pituitary-adrenal axis, and 
cytokines: multiple interactions and disturbances in sleep disorders. Endocrinology and 
Metabolism Clinics of North America. 2002;31(1):15-36. 
12. Vgontzas AN, Zoumakis M, Papanicolaou DA, Bixler EO, Prolo P, Lin HM, et al. 
Chronic insomnia is associated with a shift of interleukin-6 and tumor necrosis factor 
secretion from nighttime to daytime. Metabolism. 2002;51(7):887-92. 
13. Aouizerat BE, Dodd M, Lee K, West C, Paul SM, Cooper BA, et al. Preliminary 
evidence of a genetic association between tumor necrosis factor alpha and the severity of 
sleep disturbance and morning fatigue. Biological Research for Nursing. 2009;11(1):27-41. 
14. Hauser K, Walsh D, Rybicki L, Seyidova-Khoshknabi D. Fatigue in advanced cancer: 
a prospective study. American Journal of Hospice & Palliative Medicine. 2008;25(5):372-8. 
15. Stone P, Hardy J, Broadley K, Tookman A, Kurowska A, A'Hern R. Fatigue in 
advanced cancer: a prospective controlled cross-sectional study. British Journal of Cancer. 
1999;79(9/10):1479-86. 
16. Best L, Simmonds P, Baughan C, Buchanan R, Davis C, Fentiman I, et al. Palliative 
chemotherapy for advanced or metastatic colorectal cancer. Cochrane Database of 
Systematic Reviews. 2000;1(CD001545). 
17. Glimelius B, Hoffman K, Sjoden P, Jacobsson G, Sellstrom H, Enander L. 
Chemotherapy improves survival and quality of life in advanced pancreatic and biliary cancer. 
Annals of Oncology. 1996;7(6):593-600. 
18. Dodd M, Miaskowski C, Lee K. Occurrence of symptom clusters. Journal of the 
National Cancer Institute. 2004(32):76-8. 
19. Esper P, Heidrich D. Symptom clusters in advanced illness. Seminars in Oncology 
Nursing. 2005;21(1):20-8. 
20. Irvine D, Vincent L, Graydon J, Bubela N. Fatigue in women with breast cancer 
receiving radiation therapy. Cancer Nursing. 1998;21:127-35. 



20 
 

21. Lovely M, Miaskowski C, Dodd M. Relationship between fatigue and quality of life in 
patients with glioblastoma multiformae. Oncology Nursing Forum. 1999;26:921-5. 
22. Redeker N, Lev E, Ruggiero J. Insomnia, fatigue anxiety, depression, and quality of 
life of cancer patients undergoing chemotherapy. Scholarly Inquiry for Nursing Practice. 
2000;14:275-90. 
23. Echteld M, van Zuylen L, Bannink M, Witkamp E, Van der Rijt C. Changes in and 
correlates of individual quality of life in advanced cancer patients admitted to an academic 
unit for palliative care. Palliative Medicine. 2007;21:199-205. 
24. Potter J. Fatigue experience in advanced cancer: a phenomenological approach. 
International Journal of Palliative Nursing. 2004;10(1):15-23. 
25. Krishnasamy M. Exploring the nature and impact of fatigue in advanced cancer. 
International Journal of Palliative Nursing. 1997;3(3):126-31. 
26. Lindqvist O, Widmark A, Rasmussen BH. Meanings of the phenomenon of fatigue as 
narrated by 4 patients with cancer in palliative care. Cancer Nursing. 2004;27(3):237-43. 
27. Krishnasamy M. Fatigue in advanced cancer -- meaning before measurement? 
International Journal of Nursing Studies. 2000;37(5):401-14. 
28. Giardino E, Wolf Z. Symptoms: evidence and experience. Holistic Nurse Practitioner. 
1993;7(2):1-12. 
29. Gaston-Johannsson F, Albert M, Gafan E, Zimmerman L. Similarities in pain 
descriptors of four different ethnic-culture groups. Journal of Pain and Symptom 
Management. 1990;5(2):94-100. 
30. Radburh L, Strasser F, Elsner F, Goncalves J, Loge J, Kaasa S, et al. Fatigue in 
palliative care patients- an EAPC approach. Palliative Medicine. 2008;22:13-32. 
31. Hagelin C, Wengstrom Y, Ahsberg E, Furst C. Fatigue dimensions in patients with 
advanced cancer in relation to time of survival and quality of life. Palliative Medicine. 
2009;23:171-8. 
32. Klinkenberg M, Willems D, van der Wal G, Deeg D. Symptom burden in the last week 
of life. Journal of Pain and Symptom Management. 2004;27(1):5-13. 
33. Okuyama T, Akechi T, Shima Y, Sugahara Y, Hokamura H, Hosaka T, et al. Factors 
correlated with Fatigue in terminally ill cancer patients: A longitudinal study. Journal of Pain 
and Symptom Management. 2008;35(5):515-23. 
34. Brown D, McMillan D, Milroy R. The correlation between fatigue, physical function, 
the systemic inflammatory response, and psychological distress in patients with advanced 
lung cancer. Cancer. 2005;103:377-82. 
35. Montoya M, Dossella G, Palmer J. Objective evaluation of physical function in 
patients with advanced lung cancer: a preliminary report. Journal of Palliative Medicine. 
2006;9:309-16. 
36. Pater J, Zee B, Palmer M, Jonston D, Osoba D. Fatigue in patients with cancer: 
results with national cancer institute of Canada clinical trials group studies employing the 
EORTC QLQ-C30. Supportive Care in Cancer. 1997;5:410-3. 
37. Stone P, Richards M, A'Hern R, Hardy J. A study to investigate the prevalence, 
severity and correlates of fatigue among patients with cancer in comparison with a control 
group of volunteers without cancer. Annals of Oncology. 2000;11:561-7. 
38. Yennurajalingam S, Palmer JL, Zhang T, Poulter V, Bruera E. Association between 
fatigue and other cancer-related symptoms in patients with advanced cancer. Supportive 
Care in Cancer. 2008;16(10):1125-30. 
39. Brown C. Symptom cluster research offers new efforts in patient symptom 
management. ONS News. 2004;19(12):4-5. 
40. Hanna A, Sledge G, Mayer M, Hanna N, LEinhorn L, Monnhan P, et al. A phase II 
study of methylphenidate for the treatment of fatigue. Supportive Care in Cancer 
2006;14(3):210-5. 
41. Sugawara Y, Akechi T, Shima Y, Okuyama T, Akizuki N, Nakano T, et al. Efficacy of 
methylphenidate for fatigue in advanced cancer patients: a preliminary study. Palliative 
Medicine. 2002;16(3):261-3. 



21 
 

42. Sarhill N, Walsh D, Nelson K, Homsi J, LeGrand S, Davis M. Methylphenidate for 
fatigue in advanced cancer: a prospective open-label pilot study. American Journal of 
Hospice and Palliative Care. 2001;18(3):187-92. 
43. Bruera E, Valero V, Driver L, Shen L, Willey J, Zhang T, et al. Patient-controlled 
methylphenidate for cancer fatigue: a double-blind, randomized, placebo-controlled trial. 
Journal of Clinical Oncology. 2006;24(13):2073-8. 
44. Minton O, Stone P, Richardson A, Sharpe M, Hotopf M. Drug therapy for the 
management of cancer related fatigue. The Cochrane Library. 2008(3). 
45. Lasheen W, Walsh D, Mahmoud F, Davis MP, Rivera N, Khoshknabi DS. 
Methylphenidate side effects in advanced cancer: a retrospective analysis. American Journal 
of Hospice Palliative Care. 2010;27(1):16-23. 
46. Bruera E, Strasser F, Shen L, Palmer J, Willey J, Driver L, et al. The effect of 
donepezil on sedation and other symptoms in patients receiving opioids for cancer pain: a 
pilot study. Journal of Pain and Symptom Management. 2003;26(5):1049-54. 
47. Bruera E, El Osta B, Valero V, Driver L, Pei B, Shen L, et al. Donepezil for cancer 
fatigue: a double-blind, randomized, placebo-controlled trial. Journal of Clinical Oncology. 
2007;25(23):3475-81. 
48. Auret KA, Schug SA, Bremner AP, Bulsara M. A randomized, double-blind, placebo-
controlled trial assessing the impact of dexamphetamine on fatigue in patients with 
advanced cancer. Journal of Pain and Symptom Management. 2009;37(4):613-21. 
49. Minton O, Stone P, Richardson A, Sharpe M, Hotopf M. Drug therapy for the 
management of cancer related fatigue. Cochrane Database Systematic Reviews. 
2010(7):CD006704. 
50. Cruciani RA, Dvorkin E, Homel P, Culliney B, Malamud S, Lapin J, et al. L-carnitine 
supplementation in patients with advanced cancer and carnitine deficiency: a double-blind, 
placebo-controlled study. Journal of Pain and Symptom Management. 2009;37(4):622-31. 
51. Richardson A, Ream E. Self-care behaviours initiated by chemotherapy patients in 
response to fatigue. International Journal of Nursing Studies. 1997;34(1):35-43. 
52. National Comprehensive Cancer Network. Cancer-related fatigue.  2010 [updated 
05-01-2010]; Available from: 
http://www.nccn.org/professionals/physician_gls/PDF/fatigue.pdf. 
53. Cramp F, Daniel J. Exercise for the management of cancer-related fatigue in adults. 
Cochrane Database Systematic Reviews. 2010(2):CD006145. 
54. Oldervoll LM, Loge JH, Paltiel H, Asp MB, Vidvei U, Wiken AN, et al. The effect of a 
physical exercise program in palliative care: A phase II study. Journal of Pain and Symptom 
Management. 2006;31(5):421-30. 
55. Porock D, Kristjanson LJ, Tinnelly K, Duke T, Blight J. An exercise intervention for 
advanced cancer patients experiencing fatigue: a pilot study. Journal of Palliative Care. 
2000;16(3):30-6. 
56. Segal RJ, Reid RD, Courneya KS, Malone SC, Parliament MB, Scott CG, et al. 
Resistance exercise in men receiving androgen deprivation therapy for prostate cancer. 
Journal of Clinical Oncology. 2003;21(9):1653-9. 
57. Headley J, Ownby K, John L. The effect of seated exercise on fatigue and quality of 
life in women with advanced breast cancer. Oncology Nursing Forum. 2004;31(5):977-83. 
58. Brown P, Clark M, Atherton P, Huschka M, Sloan J, Gamble G, et al. Will 
improvement in quality of life (QOL) impact fatigue in patients receiving radiation therapy for 
advanced cancer? American Journal of Clinical Oncology. 2006;29(1):52-8. 
59. Savard J, Morin C. Insomnia in the context of cancer: a review of a neglected 
problem. Journal of Clinical Oncology. 2001;19(3):895-908. 
60. Sanna P, Bruera E. Insomnia and sleep disturbances. European Journal of Cancer 
Care. 2002;9(1):8-12. 
61. Beck SL, Dudley WN, Barsevick A. Pain, sleep disturbance, and fatigue in patients 
with cancer: using a mediation model to test a symptom cluster. Oncology Nursing Forum. 
2005;32(3):542. 

http://www.nccn.org/professionals/physician_gls/PDF/fatigue.pdf


22 
 

62. Escalante CP, Kallen MA, Valdres RU, Morrow PK, Manzullo EF. Outcomes of a 
cancer-related fatigue clinic in a comprehensive cancer center. Journal of Pain and 
Symptom Management. 2010;39(4):691-701. 
63. Borthwick D, Knowles G, McNamara S, Dea RO, Stroner P. Assessing fatigue and 
self-care strategies in patients receiving radiotherapy for non-small cell lung cancer. 
European Journal of Oncology Nursing. 2003;7(4):231-41. 
64. Ream E, Richardson A. From theory to practice: designing interventions to reduce 
fatigue in patients with cancer. Oncology Nursing Forum. 1999;26(8):1295-303. 
65. Chesson AL, Jr., Anderson WM, Littner M, Davila D, Hartse K, Johnson S, et al. 
Practice parameters for the nonpharmacologic treatment of chronic insomnia. An American 
Academy of Sleep Medicine report. Standards of Practice Committee of the American 
Academy of Sleep Medicine. Sleep. 1999;22(8):1128-33. 
66. Edinger JD, Wohlgemuth WK, Radtke RA, Marsh GR, Quillian RE. Cognitive 
behavioral therapy for treatment of chronic primary insomnia: a randomized controlled trial. 
The Journal Of the American Medical Association. 2001;285(14):1856-64. 
67. Morin CM, Culbert JP, Schwartz SM. Nonpharmacological interventions for insomnia: 
a meta-analysis of treatment efficacy. The American Journal of Psychiatry. 
1994;151(8):1172-80. 
68. Morin CM, Mimeault V, Gagne A. Nonpharmacological treatment of late-life insomnia. 
Journal of Psychosomatic Research. 1999;46(2):103-16. 
69. Soden K, Vincent K, Craske S, Lucas C, Ashley S. A randomized controlled trial of 
aromatherapy massage in a hospice setting. Palliative Medicine. 2004;18(2):87-92. 
70. Carlson LE, Garland SN. Impact of mindfulness-based stress reduction (MBSR) on 
sleep, mood, stress and fatigue symptoms in cancer outpatients. International Journal of 
Behavioral Medicine. 2005;12(4):278-85. 
71. Kvale EA, Shuster JL. Sleep disturbance in supportive care of cancer: a review. 
Journal of Palliative Medicine. 2006;9(2):437-50. 
72. Salminen E, Clemens KE, Syrjanen K, Salmenoja H. Needs of developing the skills 
of palliative care at the oncology ward: an audit of symptoms among 203 consecutive cancer 
patients in Finland. Support Care in Cancer. 2008;16(1):3-8. 
73. Hugel H, Ellershaw JE, Cook L, Skinner J, Irvine C. The prevalence, key causes and 
management of insomnia in palliative care patients. Journal of Pain and Symptom 
Management. 2004;27(4):316-21. 
74. Sela R, Watanabe S, Nekolaichuk C. Sleep disturbances in palliative cancer patients 
attending a pain and symptom control clinic. Palliative and Supportive Care. 2005;3:23-31. 
75. Gibbins J, McCoubrie R, Kendrick AH, Senior-Smith G, Davies AN, Hanks GW. 
Sleep-wake disturbances in patients with advanced cancer and their family carers. Journal of 
Pain and Symptom Management. 2009;38(6):860-70. 
76. Barsevick AM, Dudley W, Beck S, Sweeney C, Whitmer K, Nail L. A randomized 
clinical trial of energy conservation for patients with cancer-related fatigue. Cancer. 
2004;100(6):1302-10. 
77. Post-White J, Kinney ME, Savik K, Gau JB, Wilcox C, Lerner I. Therapeutic massage 
and healing touch improve symptoms in cancer. Integr Cancer Ther. 2003;2(4):332-44. 
78. Cassileth BR, Vickers AJ. Massage therapy for symptom control: outcome study at a 
major cancer center. Journal of Pain and Symptom Management. 2004;28(3):244-9. 
79. Cohen L, Warneke C, Fouladi RT, Rodriguez MA, Chaoul-Reich A. Psychological 
adjustment and sleep quality in a randomized trial of the effects of a Tibetan yoga 
intervention in patients with lymphoma. Cancer. 2004;100(10):2253-60. 
80. Kim SD, Kim HS. Effects of a relaxation breathing exercise on anxiety, depression, 
and leukocyte in hemopoietic stem cell transplantation patients. Cancer Nursing. 
2005;28(1):79-83. 
81. Kim SD, Kim HS. Effects of a relaxation breathing exercise on fatigue in 
haemopoietic stem cell transplantation patients. Journal of Clinical Nursing. 2005;14(1):51-5. 
82. Decker TW, Cline-Elsen J, Gallagher M. Relaxation therapy as an adjunct in radiation 
oncology. Journal of Clinical Psychology 1992;48(3):388-93. 



23 
 

83. Cannici J, Malcolm R, Peek LA. Treatment of insomnia in cancer patients using 
muscle relaxation training. Journal of Behavior Therapy and Experimental Psychiatry. 
1983;14(3):251-6. 
84. Carlson LE, Speca M, Patel KD, Goodey E. Mindfulness-based stress reduction in 
relation to quality of life, mood, symptoms of stress, and immune parameters in breast and 
prostate cancer outpatients. Psychosomatic Medicine. 2003;65(4):571-81. 
85. Carlson LE, Speca M, Patel KD, Goodey E. Mindfulness-based stress reduction in 
relation to quality of life, mood, symptoms of stress and levels of cortisol, 
dehydroepiandrosterone sulfate (DHEAS) and melatonin in breast and prostate cancer 
outpatients. Psychoneuroendocrinology. 2004;29(4):448-74. 
86. Shapiro SL, Bootzin RR, Figueredo AJ, Lopez AM, Schwartz GE. The efficacy of 
mindfulness-based stress reduction in the treatment of sleep disturbance in women with 
breast cancer: an exploratory study. Journal of Psychosomatic Research 2003;54(1):85-91. 
87. Rabbatts L. Fatigue in patients with advanced cancer. Australian Journal of Nursing. 
2010;17(7):28-31. 
88. Spiegel D, Bloom JR. Group therapy and hypnosis reduce metastatic breast 
carcinoma pain. Psychosomatic Medicine. 1983;45(4):333-9. 
89. Spiegel D, Bloom JR, Yalom I. Group support for patients with metastatic cancer. A 
randomized outcome study. Archives of General Psychiatry. 1981;38(5):527-33. 
90. Magill L, Berenson S. The conjoint use of music therapy and reflexology with 
hospitalized advanced stage cancer patients and their families. Palliative & Supportive Care. 
2008;6(3):289-96. 
91. Goedendorp M, Gielissen M, Verhagen C, Bleijenberg G. Psychosocial interventions 
for reducing fatigue during cancer treatment in adults. Cochrane Database of Systematic 
Reviews. 2009(Issue 2). 
92. Mustain K, Morrow G, Carroll J, Figueora-Moseley C, Jean-Pierre P, Williams G. 
Integrative non-pharmacologic behavioral interventions for the management of Cancer-
related fatigue. The Oncologist. 2007;12(Supp1):52-67. 

 

 


