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A B S T R A C T

Background

Cancer-related fatigue is now recognised as an important symptom associated with cancer and its treatment. A number of studies have

investigated the effects of physical activity in reducing cancer-related fatigue with no definitive conclusions regarding its effectiveness.

Objectives

To evaluate the effect of exercise on cancer-related fatigue both during and after cancer treatment.

Search methods

The Cochrane Controlled Trials Register (CENTRAL/CCTR), MEDLINE (1966 to July 2007), EMBASE (1980 to July 2007),

CINAHL (1982 to July 2007), British Nursing Index (January 1984 to July 2007), AMED (1985 to July 2007), SIGLE (1980 to July

2007), and Dissertation Abstracts International (1861 to July 2007) were all searched using key words. Reference lists off all studies

identified for inclusion and relevant reviews were also searched. In addition, relevant journals were hand searched and experts in the

field of cancer-related fatigue were contacted.

Selection criteria

Randomised controlled trials (RCTs) that investigated the effect of exercise on cancer-related fatigue in adults were included.

Data collection and analysis

Two review authors independently assessed the methodological quality of studies and extracted data based upon predefined criteria.

Where data were available meta-analyses were performed for fatigue using a random-effects model.

Main results

Twenty-eight studies were identified for inclusion (n = 2083 participants), with the majority carried out on participants with breast

cancer (n = 16 studies; n = 1172 participants). A meta-analysis of all fatigue data, incorporating 22 comparisons provided data for

920 participants who received an exercise intervention and 742 control participants. At the end of the intervention period exercise was

statistically more effective than the control intervention (SMD -0.23, 95% Confidence Interval (CIs) -0.33 to -0.13).
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Authors’ conclusions

Exercise can be regarded as beneficial for individuals with cancer-related fatigue during and post cancer therapy. Further research is

required to determine the optimal type, intensity and timing of an exercise intervention.

P L A I N L A N G U A G E S U M M A R Y

The effect of exercise on fatigue associated with cancer

Fatigue is now recognised as a side-effect of cancer and its treatment. In the past people with cancer were encouraged to rest if they

felt fatigued. It is important that individuals with cancer receive appropriate support and advice to help them cope with any adverse-

effects. Physical exercise has been suggested as helpful in reducing the fatigue that is associated with cancer. A number of studies have

been carried out to investigate the effects of exercise both during and after treatment. The current review was carried out to evaluate the

effect of physical exercise on fatigue related to cancer. Twenty-eight studies were included in the review. Results suggest that physical

exercise can help to reduce fatigue both during and after treatment for cancer. However, the evidence is not sufficient to demonstrate

the best type or intensity of exercise for reducing the symptom of fatigue.

B A C K G R O U N D

As a result of improved therapy, people with cancer are surviving

longer and having to deal with the long-term consequences of the

disease and its therapy. There are thus an increasing number of

individuals who need supportive care to enhance their quality of

life (Lucia 2003). This has lead to an increasing recognition of the

symptoms associated with cancer and cancer management with

relief of these symptoms emerging as an important dimension of

cancer patient care.

Cancer-related fatigue (CRF) is an abstract, multidimensional sub-

jective experience, affecting 70 to 100% of the cancer patient pop-

ulation (Mock 2001b). It has a profound effect on the whole per-

son, physically, emotionally and mentally (Ahlberg 2003), and can

persist for months or even years following completion of treat-

ment. It can have a phenomenal impact on a patient’s life, interfer-

ing with daily activities (Curt 2000) and also may potentially have

devastating social and economic consequences (Fletchner 2002).

It can hinder a patient’s chance of remission or even cure, owing

to the effect it can have on the desire to continue with treatment

(Morrow 2001).

In spite of the prevalence and impact of CRF there is limited data

available with regards to the precise aetiology, pattern over time

and exacerbating and relieving factors (Fletchner 2002), thus com-

plicating the development of effective management interventions

(Dimeo 2002). The aetiology of CRF remains to be fully estab-

lished and a number of causes have been suggested, such as, the

effect of tumour and cancer treatment, comorbid medical condi-

tions including anaemia, hypothyroidism, cytokines, sleep prob-

lems, psychological factors such as anxiety and depression and loss

of functional status (Lucia 2003; Wagner 2004; Mustian 2007).

The cause of CRF may also differ between individuals as well as

according to the phase of the disease and the type of treatment

received (Ryan 2007).

The National Comprehensive Cancer Network (NCCN 2005)

has developed guidelines for the management of CRF. Initially

any treatable factors that may cause fatigue should be identified

and treated. The panel identified seven factors; pain, emotional

distress, sleep disturbance, anaemia, nutrition, activity level and

comorbidities. If the patient does not have any treatable contribut-

ing factors or CRF persists, then additional treatment is recom-

mended depending on the patient’s clinical status. This incorpo-

rates education and counseling, general strategies for the manage-

ment of fatigue, pharmacological and non-pharmacological inter-

ventions. In line with these guidelines the role of non-pharma-

cological interventions in the management of CRF is supported

by Mustian 2007 and colleagues who have identified psychosocial

therapies, physical exercise, and a range of other interventions as

potentially beneficial. Activity enhancement is also recommended

by the NCCN as one of the non-pharmacological interventions at

all stages of the disease process: during active treatment, disease-

free patients on long-term follow-up and at the end of life (NCCN

2005).

The physical dimension of CRF is likely to have an organic aeti-

ology (Dimeo 2001). The effect of treatment and a reduction in

physical activity can lead to a reduction in physical performance

(NCCN 2005). Thus, the patient requires an increased effort to
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accomplish normal everyday activities, which leads to the percep-

tion of fatigue. This is further exacerbated by impairment of skele-

tal muscle function intensified by a lack of activity (Lucia 2003).

Exercise has been demonstrated to be effective in reducing fa-

tigue and improving the exercise tolerance of healthy and chron-

ically diseased individuals (Mock 2005). It has been suggested

that changes brought about by physical activity may counteract

the negative effects the tumour and toxic therapy have on the

capacity for physical performance (Dimeo 2002). Activity could

reduce CRF by improving functional capacity, resulting in a re-

duced effort and improvement in the perception of CRF (NCCN

2005). Rest, the preferred recommendation for CRF in the past, is

likely to be counterproductive as inactivity leads to muscle wasting

and a loss of cardiorespiratory fitness, leading to increased fatigue

(Dimeo 2001). Winningham 1992 developed a theoretical frame-

work for CRF (Winningham’s Psychobiological-Entropy model)

which proposes that a balance between rest and activity can reduce

CRF, whereas an imbalance can lead to deterioration suggesting

that too little or too much exercise may exacerbate CRF.

The benefit of exercise may not be limited to the improvement

of the physical dimension of CRF. It could also relieve the emo-

tional and mental dimensions. Exercise has been demonstrated to

improve mood and reduce anxiety and fear in patients (Dimeo

2001).

To date, there is no definitive stand on exercise for CRF from the

American College of Sports Medicine, with minimal detail given

on exercise prescription in those that do recommend it (Lucia

2003; Mustian 2007). Furthermore there is limited information

on specific groups of cancer patients where caution may be re-

quired (Mustian 2007). Thus, a systematic review is a necessity to

determine the effect of exercise in the amelioration of CRF.

O B J E C T I V E S

To evaluate the effect of exercise on cancer-related fatigue both

during and after cancer treatment.

A secondary objective, subject to available data, was to explore the

effect of exercise in different types of cancer populations. Group-

ings were determined based on tumour type, type of cancer treat-

ment received and stage of cancer treatment, that is, either during

or after treatment.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered only randomised controlled trials (RCT) for inclu-

sion.

Types of participants

We included studies that evaluated the effect of exercise on CRF

in adults of any age, regardless of gender, tumour type, tumour

stage and type of cancer treatment. Participants may have been ac-

tively receiving treatment, be in long-term follow-up, or receiving

palliative care.

Types of interventions

Included studies needed to evaluate and report the effect of physi-

cal exercise on CRF. The studies should compare exercise with no

exercise, a usual care group (i.e. no specific exercise programme

prescribed) or an alternative treatment or exercise regime for fa-

tigue associated with cancer. The intervention could take place in

any setting and be delivered to a group or individual participant.

All types of physical exercise were considered for inclusion, includ-

ing, aerobic exercise, strength training and flexibility exercises.

Types of outcome measures

The outcomes of interest were:

1. patient-reported fatigue measured using reliable and valid as-

sessment tools;

2. exercise maintenance on follow-up;

3. attrition;

4. time spent exercising;

5. valid and reliable measures of aerobic capacity;

6. Quality of Life measures;

7. anxiety;

8. depression;

9. self-efficacy (the individuals belief in their own ability to be

physically active).

Search methods for identification of studies

Electronic searches Please see Appendix 1 for search

strategy.The following databases were used to obtain

relevant studies for this review:The Cochrane

Controlled Trials Register (Central/CCTR);MEDLINE

(1966 to July 2007);EMBASE (1980 to July

2007);CINAHL (1982 to July 2007);British Nursing

Index (January 1984 to July 2007);AMED (1985 to July

2007);SIGLE (1980 to July 2007);Dissertation

Abstracts International (1861 to July 2007).
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Electronic searches

Please see Appendix 1 for search strategy.

The following databases were used to obtain relevant studies for

this review:

• The Cochrane Controlled Trials Register (Central/CCTR);

• MEDLINE (1966 to July 2007);

• EMBASE (1980 to July 2007);

• CINAHL (1982 to July 2007);

• British Nursing Index (January 1984 to July 2007);

• AMED (1985 to July 2007);

• SIGLE (1980 to July 2007);

• Dissertation Abstracts International (1861 to July 2007).

Searching other resources

• Reference lists of all articles obtained were checked for

additional studies.

• The following journals were hand searched: Cancer, Journal

of Clinical Oncology, Psycho-Oncology, Cancer Practice,

Oncology Nursing Forum.

• Four experts in the field of CRF were contacted in order to

identify any research that may not have been published.

• Unpublished literature was also obtained through searches

of conference proceedings.

• We attempted to communicate with the study authors to

secure information not presented in the studies.

• There were no language restrictions.

Data collection and analysis

All studies in which the abstract made reference to an exercise trial

in a population of cancer participants was retrieved in full. Where

abstracts were not available and the study could not be excluded

based upon the title alone the full text was retrieved. For a study to

be included it must include fatigue as an outcome measure and at

least one treatment arm must be exercise. Two independent review

authors screened all the retrieved full text articles for inclusion

criteria. Although there was initially some discrepancy based upon

the appropriateness of the outcome measures, following discussion

there was 100% agreement.

Data from included studies was extracted by two independent

review authors. If there was disagreement it was proposed that

there would be a meeting with a third review author to reach a

consensus.

The methodological quality of each study was assessed using the

Oxford quality scale, which is concerned with the presence and

adequacy of randomisation, the presence and adequacy of blinding

and description of participant withdrawals (Jadad 1996).

In addition, for each trial we extracted:

• number of participants in each arm;

• type of control group;

• demographic characteristics including, age and gender;

• type of cancer;

• type of treatment and stage of treatment, for example

during or after treatment;

• the exercise undertaken in each intervention group;

• duration of intervention, intensity and total number of

exercise sessions;

• duration of follow-up;

• outcome measures employed, including means and

standard deviations;

• attrition rates.

Measures of treatment effect Fatigue outcomes were

likely to be reported in different ways in the identified

trials. It was therefore difficult to predict what data

would be available to be combined. If the data was

available, and it was appropriate to do so, it was

proposed that the studies would be combined in a

meta-analysis. We proposed to calculate the mean

difference in fatigue intensity between exercise and

control groups including usual care and alternative

treatment groups. Subgroup analysis would also be

conducted if the data were available. Separate

analysis would be implemented according to tumour

type, for example breast cancer participants;

treatment received, for example chemotherapy or

radiotherapy; and the stage of treatment the

participant was at when the exercise programme was

administered, that is either during or after cancer

treatment. If heterogeneity between studies was

suspected, the possibility of utilising a random-effects

model of meta-analysis would be considered. Further

to this and if the information was available, we

proposed to calculate the number of participants who

experienced at least a 50% reduction in fatigue. This

would be used to calculate the number-needed-to-

treat-to-benefit (NNT) for a 50% reduction in fatigue.

Measures of treatment effect

Fatigue outcomes were likely to be reported in different ways in

the identified trials. It was therefore difficult to predict what data

would be available to be combined. If the data was available, and it

was appropriate to do so, it was proposed that the studies would be

combined in a meta-analysis. We proposed to calculate the mean

difference in fatigue intensity between exercise and control groups

including usual care and alternative treatment groups. Subgroup

analysis would also be conducted if the data were available. Sepa-

rate analysis would be implemented according to tumour type, for

example breast cancer participants; treatment received, for exam-

ple chemotherapy or radiotherapy; and the stage of treatment the

participant was at when the exercise programme was administered,

4Exercise for the management of cancer-related fatigue in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



that is either during or after cancer treatment. If heterogeneity be-

tween studies was suspected, the possibility of utilising a random-

effects model of meta-analysis would be considered. Further to this

and if the information was available, we proposed to calculate the

number of participants who experienced at least a 50% reduction

in fatigue. This would be used to calculate the number-needed-

to-treat-to-benefit (NNT) for a 50% reduction in fatigue.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Through a comprehensive literature search including screening of

titles and abstracts (where available) 51 full text references were

retrieved for further evaluation. From these, 23 publications were

excluded and 28 identified as appropriate for inclusion in the cur-

rent review.

Excluded studies

The 23 publications retrieved and subsequently excluded did not

meet the review inclusion criteria for the following reasons: two

were reviews, 12 were not controlled clinical trials, six did not

report fatigue as an outcome measure, two did not include exercise

as an intervention and one study did not report the results based

upon the original group allocation. Details of the excluded studies

can be found in the ’Characteristics of excluded studies’ table.

Included studies

The final selection based on consensus resulted in 28 trials being

identified for inclusion in the review. For trial characteristics and

outcomes see the ’Characteristics of included studies’ table. Two

of the included studies incorporated two separate exercise groups

and are therefore entered twice for purposes of statistical analysis.

Participants

Participants had various cancer diagnoses although the major-

ity of studies investigated breast cancer only (Mock 1994; Mock

1997; Segal 2001a; Galantino 2003; Courneya 2003b; Mckenzie

2003; Pinto 2003; Headley 2004; Campbell 2005; Drouin 2005;

Mock 2005; Pinto 2005; Courneya 2007a; Daley 2007; Milne

2007; Mutrie 2007). Nineteen studies investigated participants

with a specific cancer diagnosis whereas nine studies investigated

participants with a range of diagnoses. The time since diagno-

sis varied widely between studies and in some cases within stud-

ies. Stage of treatment also varied between the included studies

with 13 of the studies investigating participants during cancer

treatment (Mock 1994; Mock 1997; Dimeo 1999; Segal 2001a;

Coleman 2003a; Segal 2003; Headley 2004; Windsor 2004;

Campbell 2005; Drouin 2005; Mock 2005; Courneya 2007a;

Mutrie 2007), 11 following treatment (Burnham 2002; Courneya

2003b; Galantino 2003; Mckenzie 2003; Pinto 2003; Dimeo

2004; Pinto 2005; Thorsen 2005; Culos-Reed 2006; Daley 2007;

Milne 2007) and the remaining four studies including partici-

pants both during and post cancer treatment (Courneya 2003a;

Courneya 2003c; Cohen 2004; Brown 2006).

The mean age of participants ranged from 39 to 69 years with the

majority of studies reporting a mean age that fell within the fifth

decade. Sixteen of the studies recruited females only, ten included

a mixed sample of males and females with the remaining two

studies recruiting males only. For detailed information on study

participants see the ’Characteristics of included studies’ table.

Interventions

Mode, intensity and timing of exercise differed across studies.

Thirteen studies investigated home based/unsupervised exercise

programmes (Mock 1994; Mock 1997; Segal 2001a; Coleman

2003a; Courneya 2003a; Courneya 2003c; Galantino 2003;

Headley 2004; Windsor 2004; Drouin 2005; Mock 2005; Pinto

2005; Thorsen 2005) whereas 16 studies investigated super-

vised, institutional based exercise programmes (Dimeo 1999; Segal

2001b; Burnham 2002; Courneya 2003b; Mckenzie 2003; Pinto

2003; Segal 2003; Cohen 2004; Dimeo 2004; Campbell 2005;

Brown 2006; Culos-Reed 2006; Courneya 2007a; Daley 2007;

Milne 2007; Mutrie 2007). However, some studies investigating

supervised exercise programmes encouraged participants to under-

take additional home-based exercise. The mode of aerobic exercise

varied between studies with seven studies prescribing a walking

programme (Mock 1994; Mock 1997; Segal 2001a; Galantino

2003; Windsor 2004; Drouin 2005; Mock 2005), four prescrib-

ing stationary cycling (leg: Courneya 2003b; Dimeo 2004; arm:

Dimeo 1999; Mckenzie 2003) and a further thirteen studies incor-

porating a range of modalities or allowing the participant to choose

their preferred mode of aerobic exercise. Three studies incorpo-

rated strength training as a component of the exercise programme

(Coleman 2003a; Mckenzie 2003; Milne 2007) and two studies

investigated resistance training in isolation (Segal 2003; Courneya

2007a). Two studies included flexibility training as a component

of the exercise programme (Courneya 2003a; Courneya 2003c) al-

though a number of studies incorporated routine stretching as part

of the warm-up or cool-down, or both. Yoga was investigated in

two trials (Cohen 2004; Culos-Reed 2006) and seated exercise in

one study (Headley 2004). The intensity of exercise varied greatly

across studies with comparison complicated by the method used

to monitor intensity in each study. This included methods such as

heart rate monitoring, predicted oxygen uptake, patient perceived

effort using the Borg scale and self-paced exercise intensity. The
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frequency and duration of the exercise sessions also varied greatly

between studies with participants encouraged to exercise between

two times per week and daily for 10 to 75 minutes per session.

In some studies the frequency or duration, or both, was increased

incrementally each week whereas in other studies the duration was

based upon individual tolerance. The overall time spent exercising

for each of the groups was rarely reported.

In the majority of studies (n = 16) the comparison arm was de-

scribed as a ’no intervention’ or ’usual care’ control group although

in two of the sixteen studies the participants received a weekly

phone call regarding their symptom experience (Windsor 2004;

Pinto 2005). In a further five cases the comparison arm was a ’wait

list’ control (that is, the control group participants remained on

a waiting list and were offered the intervention once the study

was complete). Alternative comparison groups included relaxation

training (Dimeo 2004), general stretching (Drouin 2005), Tai Chi

(Galantino 2003), and Group Psychotherapy (Courneya 2003c).

In two studies the participants in the control group received usual

care but were also encouraged to remain active (Segal 2001a;

Coleman 2003a). In addition to the ’usual care’ comparison group

Daley 2007 also included a placebo group in which participants

performed light intensity body conditioning exercises. No details

were provided relating to the comparison group in the study by

Burnham 2002.

The intervention period varied greatly between studies with a

range from three weeks (Dimeo 2004) to 32 weeks (Coleman

2003a) and a mode of 12 weeks (n = 7 studies). In some studies

duration of the intervention varied between subjects being based

upon the duration of cancer treatment. Stratification during ran-

domisation was carried out in the majority of studies in attempt

to account for this variation.

For detailed information on interventions see ’Characteristics of

included studies’ table.

Outcome Measures

Fatigue was assessed using a wide range of outcome measures in-

cluding the Functional Assessment of Cancer Therapy-Fatigue

scale (FACT-F) (Courneya 2003a; Courneya 2003b; Courneya

2003c; Segal 2003; Courneya 2007a; Mutrie 2007), a linear ana-

logue self assessment scale (Mock 1994; Mock 1997; Burnham

2002; Pinto 2005; Brown 2006), the fatigue subscale of the Profile

of Mood States (POMS) (Dimeo 1999; Coleman 2003a; Pinto

2003; Brown 2006; Culos-Reed 2006), the Piper Fatigue Scale

(Mock 1997; Campbell 2005; Drouin 2005; Mock 2005; Daley

2007), the Brief Fatigue Inventory (BFI) (Galantino 2003; Cohen

2004; Windsor 2004), the EORTC-QLQ-C30 fatigue subscale

(Dimeo 2004; Thorsen 2005; Culos-Reed 2006), the SF-35 vital-

ity scale (Segal 2001a; Mckenzie 2003), the Functional Assessment

of Chronic Illness Therapy-fatigue scale (Headley 2004) and the

Schwartz Cancer Fatigue Scale (Milne 2007). Three studies in-

corporated more than one fatigue outcome measure (Mock 1997;

Brown 2006; Culos-Reed 2006).

In addition to measuring fatigue the following outcomes were

recorded the most frequently: aerobic capacity/cardiovascular

function (n = 21), quality of life (n = 17), body composition (n =

12), physical activity levels (n = 10), general mood (n = 9), depres-

sion (n = 7) and anxiety (n = 7). Other outcomes assessed were

flexibility, sleep variables, distress, symptom stress, strength, well-

being, happiness, self-esteem, satisfaction with life, chemotherapy

completion rates, lymphoedema, self-perception, psychosocial ad-

justment, body image and motivational readiness for change.

For detailed information on outcomes measures see ’

Characteristics of included studies’ table.

Risk of bias in included studies

The included studies were initially assessed for quality using the

Oxford Quality Score (Jadad 1996). Following discussion there

was 100% agreement in scores between the two review authors.

The majority of studies scored two or three on the Oxford Quality

Score. All studies lost two points due to the inability to conceal

group allocation of study participants to the exercise intervention.

It was also noted that observer blinding was rarely reported in

the included studies. Studies that scored two lost a further point

due to an incomplete description of drop-outs or an inadequate

description of the method of randomisation. In general the Oxford

Quality Score was higher in studies that were published more

recently. However, it should also be noted that only five of the 28

studies were published prior to 2003. Oxford Quality Scores for

each study are presented in the ’Characteristics of included studies’

table.

A number of the included studies were limited by a small sample

size with ten studies recruiting less that 40 participants. Thirteen

of the 28 studies either did not carry out or did not report a sample

size calculation. The remaining 15 studies carried out a sample size

calculation although only nine of the fifteen recruited the required

number of participants. Sample size ranged from 11 to 242 with

a mean sample size of 75 participants and a median of 64.

Eight of the identified studies provided no information regarding

adherence to the prescribed intervention. The remaining 20 stud-

ies provided data on adherence to the exercise intervention with

some of the studies also reporting exercise levels for the compari-

son group. Methods for reporting adherence varied between stud-

ies, for example, some studies reported the percentage of super-

vised sessions attended whereas others were based upon subjective

reporting of exercise. Comparison between studies was compli-

cated by the different methods used for reporting, however, for

the studies that reported the percentage of supervised sessions at-

tended adherence varied between 61% (Milne 2007) and 98.4%

(Courneya 2003b). A few of the studies monitored activity in

the comparison group and acknowledged that the level of exercise

may have resulted in some participants in the control group car-

rying out similar levels of activity to individuals in the interven-
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tion group. Three studies compared time spent exercising between

the intervention and comparison group; all three reported that

the intervention group performed exercise for a statistically longer

period during the intervention period (Courneya 2003c; Pinto

2005; Mutrie 2007). For analysis purposes all studies considered

participants in the group to which they had been assigned, regard-

less of adherence, hence the estimated benefit of exercise did not

take into consideration whether or not the participants adhered

to the prescribed activity.

Only five of the 28 studies failed to provide adequate information

regarding participants who withdrew or dropped-out of the study.

In the majority of cases participants who dropped out or withdrew

were not included in the analysis although this was not entirely

clear in all studies. Definition of intention-to-treat analysis varied

between studies with some studies using this term to describe

the inclusion of non-adherent participants in the analysis whereas

others used the term to describe the inclusion of participants who

failed to complete the outcome measures or lost contact with the

investigators, or both.

Follow-up assessment of long-term outcomes was poor with 18 of

the 28 studies failing to assess outcomes beyond the end of the in-

tervention period. From the remaining ten studies that did include

a follow-up assessment, three did not present the follow-up data

in the original publication (Headley 2004; Pinto 2005; Courneya

2007a). The length of follow-up for the remaining studies varied

from four (Windsor 2004) to 23 weeks (Brown 2006) following

the end of the intervention period.

The primary outcome was not identified in all studies with the

majority of studies employing multiple outcome measures. Fatigue

reduction alone was the main purpose of the intervention in only

three studies (Dimeo 1999; Dimeo 2004; Mock 2005). In the re-

maining studies fatigue was either one of two or more main out-

comes, a secondary outcome or reported as a subscale of a quality

of life measure. In eight of the studies improvement in quality of

life was identified as the single main purpose of the intervention.

Eleven studies identified two primary outcomes and four of the

studies identified three or more outcomes without identifying the

primary outcome or the main aim of the intervention. The tools

used to assess each of the outcomes of interest varied greatly be-

tween studies making comparisons difficult. Some of the included

studies did not report the results in full and often only where sta-

tistically significant differences were identified.

Effects of interventions

Twenty-eight studies were identified for inclusion in the review (n

= 2083 participants).

For the purposes of meta-analysis, where data was not reported in

full, an attempt was made to contact the corresponding author (n

= 18). Eleven of the eighteen authors subsequently provided post-

test mean data +/- SD for the fatigue outcome employed. Seven of

the authors (n = 8 studies) did not respond, could not be located

or reported that the data was not available. Mean change scores

were only provided by four of the authors contacted.

Fatigue

All studies: exercise versus control. Post-test means

A meta-analysis was used to combine the post-test results of the

28 studies, with 30 comparisons possible due to the inclusion of

two intervention groups in two studies. However, Post-test means

+/- SD were not available for eight of the 30 comparisons. The

remaining 22 comparisons provided data for 920 participants who

received an exercise intervention and 742 participants in the con-

trol arm. At the end of the intervention period exercise was statis-

tically more effective than the control intervention (SMD -0.23,

95% CIs -0.33 to -0.13).

All studies: exercise versus control. Change data

A second meta-analysis was employed to combine the mean change

scores from pre- to post-test. Again there was a maximum of 30

possible comparisons, based upon 28 studies, however, data was

only available for 11 comparisons. Combined data provided 454

participants who received the exercise intervention and 399 who

received the control. At the end of the intervention period exercise

was statistically more effective than the control intervention (SMD

-0.23, 95% CIs -0.36 to -0.09).

Due to the similarity in results produced by the above two com-

parisons the remaining comparisons were carried out using the

more readily available post-test means.

Intervention timing

Thirteen studies were carried out during cancer treatment, 11 post

treatment and the remaining four studies recruited a mixed sample

of participants during and post treatment for cancer.

A meta-analysis was used to combine the post-test results of the 13

studies carried out during cancer treatment. Fifteen comparisons

were possible due to the inclusion of two intervention groups in

two studies. However, Post-test means +/- SD were not available

for five of the 15 comparisons. The remaining ten comparisons

provided data for 528 participants who received an exercise inter-

vention and 401 participants in the control arm. At the end of the

intervention period exercise was statistically more effective than

the control intervention (SMD -0.18, 95% CIs -0.32 to -0.05).

A meta-analysis was also used to combine the post-test results

of the 11 studies carried out following cancer treatment, with

11 comparisons possible. However, Post-test means +/- SD were

not available for two of the 11 comparisons. The remaining nine

comparisons provided data for 249 participants who received an

exercise intervention and 242 participants in the control arm. At

the end of the intervention period exercise was statistically more
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effective than the control intervention (SMD -0.37, 95% CIs -

0.55 to -0.18).

Disease specific comparisons

The majority of studies were carried out in breast cancer popula-

tions (n = 16 studies that only recruited breast cancer participants;

n = 1172 participants). A meta-analysis was used to combine the

post-test results of the 16 studies, with 18 comparisons possible

due to the inclusion of two intervention groups in two studies.

However, Post-test means +/- SD were not available for five of the

18 comparisons. The remaining 13 comparisons provided data for

545 participants who received an exercise intervention and 432

participants in the control arm. At the end of the intervention

period exercise was statistically more effective than the control in-

tervention (SMD -0.36, 95% CIs -0.49 to -0.23).

Two studies were carried out in prostate cancer populations (Segal

2003; Windsor 2004), although a meta-analysis was not possible

as the appropriate post-test data was not available. Windsor 2004

investigated the effect of a four-week home based walking pro-

gramme and found no statistically significant difference in fatigue

level compared to a control group. Segal 2003 investigated a 12-

week supervised resistance training programme and reported a sta-

tistically greater reduction in fatigue in the exercise group com-

pared to the control group.

One study was carried out on a colorectal cancer population

(Courneya 2003a). Participants in the intervention group were

prescribed a 16-week home-based cardiovascular and flexibility

programme. There was no statistically significant difference re-

ported for fatigue in the pre-post test change scores between the

intervention and control group.

One study (Cohen 2004) investigated the effect of a seven-week

yoga intervention in participants with lymphoma. Participants at-

tended a supervised yoga session once per week and were encour-

aged to practice unsupervised on a daily basis. No statistically sig-

nificant differences in fatigue levels were identified between the

intervention and the wait-list control group.

A further study investigated the effect of an individualised, home-

based, strength and aerobic training programme for people with

multiple myeloma (Coleman 2003a). Following the 32-week pro-

gramme there was no statistically significant differences in fatigue

identified between the intervention and usual care control group.

The remaining studies (n = 7) recruited participants from more

than one diagnostic group.

Aerobic Capacity

Twenty-two of the 28 studies measured aerobic capacity or phys-

ical fitness, or both. The measures used varied between stud-

ies with four studies employing VO2 max (an indicator of car-

dio-respiratory endurance and aerobic fitness) and the remain-

ing 18 studies employing alternative measures of physical fit-

ness or endurance. Eight of the 22 studies reported no differ-

ence between the intervention and control groups for post-test

aerobic capacity (Segal 2001a; Burnham 2002; Coleman 2003a;

Courneya 2003a; Courneya 2003c; Galantino 2003; Mock 2005;

Culos-Reed 2006). Eleven of the 22 studies demonstrated a sta-

tistically significant difference in aerobic capacity or physical fit-

ness between the intervention and control group in favour of the

intervention group (Mock 1994; Mock 1997; Courneya 2003b;

Windsor 2004; Campbell 2005; Pinto 2005; Thorsen 2005;

Courneya 2007a; Daley 2007; Milne 2007; Mutrie 2007). Results

from the remaining three studies varied, with Drouin 2005 report-

ing a statistically significant pre-post improvement in peak aero-

bic capacity in the exercise group with no corresponding increase

in the control group. Statistical analysis for between group differ-

ences was not reported. Pinto 2003 reported some statistically sig-

nificant improvements in physical fitness indicators in the exercise

intervention group from pre-post test, however, data for compari-

son purposes was not recorded in the control group. Dimeo 2004

reported a statistically significant improvement in maximal phys-

ical performance pre-post test in the exercise intervention group

with no corresponding increase in the control group. Statistical

analysis for between group differences was not reported.

Three studies reported no statistically significant correlation be-

tween change in physical performance and fatigue (Courneya

2003a; Dimeo 2004; Drouin 2005) whereas Mock 2005 and

Milne 2007 reported a statistically significant association between

improvements in aerobic fitness and subjective fatigue.

Quality of life

Twelve of the 28 studies did not measure quality of life (QoL) and a

further study did not report the quality of life outcome data within

the results (Galantino 2003). The remaining 15 studies most fre-

quently used the Functional Assessment of Cancer Therapy to as-

sess QoL, although the version used varied between studies, for

example, six studies used the FACT-Breast (FACT-B) and five

the FACT-general (FACT-G). Other measures used to assess QoL

included the Satisfaction with Life Scale (SWLS), the EORTC-

QLQ-C30, the QoL Index for Cancer and the Functional Assess-

ment of Chronic Illness Therapy-Fatigue. Four studies used two

measures to assess QoL and one study employed three different

QoL measures. The findings were not always consistent between

measures.

Four of the fifteen studies reported no statistically significant

difference in post-test QoL between the intervention and con-

trol groups (Segal 2001a; Dimeo 2004; Thorsen 2005; Courneya

2007a) whereas eight studies reported that exercise was statistically

more beneficial to QoL than the control intervention (Burnham

2002; Courneya 2003a; Courneya 2003b; Courneya 2003c; Segal

2003; Headley 2004; Culos-Reed 2006; Daley 2007; Milne 2007).

Campbell 2005 assessed QoL using the FACT-G, FACT-B and the

SWLS although the FACT-G was identified as the primary out-
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come of interest. The FACT-G as the primary outcome demon-

strated a statistically significant improvement in QoL pre-post test

in the exercise group compared to the control group. However, the

FACT-B and SWLS did not demonstrate statistically significant

differences between groups. Mutrie 2007 employed the FACT-G

as the primary measure of QoL in addition to the FACT-B. Re-

sults demonstrated no statistically significant differences between

groups in the FACT-G although the FACT-B showed a statis-

tically significant difference between groups post intervention in

favour of the exercise arm.

Anxiety

Fifteen of the 28 studies measured anxiety by means of the Stait

trait anxiety inventory (n = 4), the Profile of Mood State (POMS)

Tension-Anxiety subscale (n = 3), Visual analogue scale (VAS) (n

= 3) or the Hospital Anxiety and Depression Scale (HADS). In

addition, one study measured Social Physique Anxiety which as-

sesses an individual’s anxiety in regard to real or perceived eval-

uation of their physique by others (Milne 2007). One of the 15

studies only measured anxiety at baseline (Brown 2006). Nine

of the remaining 14 studies that measured anxiety reported no

statistically significant benefits of exercise compared to a con-

trol group (Coleman 2003a; Courneya 2003a; Courneya 2003c;

Cohen 2004; Mock 1994; Drouin 2005; Pinto 2005; Thorsen

2005; Courneya 2007a). Further to this Burnham 2002 reported

that anxiety improved over time in the exercise intervention group

but there was no statistically significant difference in anxiety com-

pared to the control group. Dimeo 1999 also reported a statisti-

cally significant improvement over time in the exercise group but

no comparison with the control group was reported. Mock 1997

and Culos-Reed 2006 reported a statistically beneficial effect of

exercise on anxiety compared to a control. In relation to social

physique anxiety Milne 2007 also reported exercise to be statisti-

cally more effective than a control.

Depression

Seventeen of the 28 studies incorporated an outcome measure

for depression including the POMS-depression subscale (n = 7),

Centre for Epidemiological Studies-Depression Scale (CES-D)

(n = 4), a VAS (n = 3), the Beck Depression Inventory (n =

2) and the HADS (n = 1). Twelve of the seventeen studies that

measured depression reported no statistically significant differ-

ence between the intervention and control group post-test (Mock

1997; Dimeo 1999; Burnham 2002; Coleman 2003a; Courneya

2003a; Courneya 2003c; Pinto 2003; Cohen 2004; Thorsen 2005;

Culos-Reed 2006; Courneya 2007a; Mutrie 2007). A further two

studies did not report the results from the depression outcome

measure (Pinto 2005; Brown 2006). Daley 2007 reported statis-

tically less depression following exercise compared to the control

group, however depression was also statistically less in the placebo

exercise group compared to the control group. Drouin 2005 re-

ported a statistically significant improvement in depression pre-

post test with no corresponding improvement in the control group,

however, statistical analysis for group by time interaction was not

reported. Finally, Mock 1994 reported statistically worse depres-

sion in the control group compared to the intervention group

mid-way through chemotherapy treatment. This difference was

not maintained one month following chemotherapy.

Self-efficacy

Only one of the included studies measured exercise self-efficacy

(Pinto 2005) with the results reported in a separate publication. No

statistically significant mediating relationship was demonstrated

between self-efficacy and minutes of moderate-intensity activity

undertaken.

Long term outcomes

The above results were based upon post-intervention data as only

six of the included studies recorded and presented follow-up data.

Two of these studies investigated the effects of an exercise pro-

gramme delivered during cancer therapy (Windsor 2004; Mutrie

2007). Windsor 2004 reported that the differences in fatigue lev-

els between intervention and control group remained statistically

non-significant one month following the intervention whereas

Mutrie 2007 reported that statistically significant improvements

in physical function in the intervention group compared to the

control group were maintained at six months. Two of the studies

that included a long-term follow-up investigated the effects of an

exercise programme delivered post cancer therapy (Daley 2007;

Milne 2007). Daley 2007 reported that depression remained sta-

tistically better in both the exercise and placebo groups at 24-weeks

compared with the control group. Differences between group with

regard to fatigue, aerobic capacity and QoL were not maintained

at 24 weeks. Milne 2007 did not report any statistically signifi-

cant differences between the exercise and control groups at the 24-

week follow-up. The remaining two studies that included a long-

term follow-up delivered the exercise intervention to a group that

included people during and post cancer therapy (Cohen 2004;

Brown 2006). Cohen 2004 stated that outcomes were recorded

at one and three months after baseline although there is no dif-

ferentiation between the two time points in the reported results.

Brown 2006 implemented a four-week intervention and partici-

pants were followed up post-intervention, at eight weeks and at 27

weeks. At eight-weeks statistically less participants in the control

group reported clinically significant fatigue compared to the inter-

vention group. No other statistically significant differences were

reported between groups at eight or 27 weeks.

D I S C U S S I O N
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This review provides evidence that exercise is beneficial in the man-

agement of CRF. Statistically significant improvements in fatigue

were identified following an exercise programme carried out ei-

ther during cancer therapy or following cancer therapy. Further to

this, statistically significant beneficial effects were identified spe-

cific to a population with breast cancer. It remains to be deter-

mined whether the type of cancer treatment alters the beneficial

effect of exercise on CRF.

Limitations of the review

This review has incorporated a diverse range of studies with small

numbers in several of them. There is a considerable degree of

clinical heterogeneity between studies in terms of adjuvant therapy,

mode and intensity of exercise, stage and type of cancer. In addition

moderate statistical heterogeneity was present for the total fatigue

(P = 0.009; I2 = 46.7%) and the breast cancer fatigue (P = 0.02; I
2 = 48.9%) meta-analyses. A high level of statistical heterogeneity

was present in the meta-analysis of studies investigating exercise

after cancer therapy (P < 0.0001; I2 = 75.1%). However, the meta-

analysis of studies carried out during cancer therapy provided no

evidence of statistical heterogeneity (P = 0.94; I2 = 0%). The lack

of statistical heterogeneity does not exclude heterogeneity given

the small numbers.

Despite a comprehensive search strategy all studies identified were

published in the English Language. This may reflect selective pub-

lication of English language studies with statistically significant

findings.

Data was not available for the purpose of meta-analysis for all stud-

ies retrieved and identified as suitable. The studies which have not

reported the data in full tended to be those that have not identified

a favourable outcome for exercise therefore the results of the meta-

analysis may have been biased in the direction of a positive out-

come making exercise appear more effective. Selective reporting

of statistically significant outcomes may also have occurred.

For the purpose of inclusion in the review all studies recorded

fatigue as an outcome, however, the primary purpose of the exercise

interventions varied between studies. The exercise may therefore

have been designed for an alternative purpose resulting in a lack

of beneficial effect for fatigue.

The results of the review should not be considered in isolation as

there are a range of non-pharmacological interventions that may

be considered beneficial in the management of CRF. Interventions

that may be delivered in conjunction with an exercise programme

include, but are not limited to, psychosocial therapies (Jacobsen

2007), stress management, nutrition therapy and sleep therapy

(Mustian 2007).

Limitations of the included studies

Quality of the included studies was variable with the more recent

studies generally being of better quality. It is acknowledged that

the Oxford Quality Scale (Jadad 1996) was not an appropriate

measure of quality as blinding participants to an exercise inter-

vention would not be a feasible option. Additional quality issues

were therefore considered in addition to the items on the Oxford

Quality Scale.

Few of the included studies provided information about people

who refused participation in the trial. It is possible that the in-

cluded participants differed statistically to those who refused par-

ticipation, particularly in relation to their attitudes towards an ex-

ercise programme. It is possible that those who declined to partic-

ipate would not have achieved the same benefits from an exercise

programme as those who chose to participate. Some studies did

indicate the main reasons for individuals refusing to participate

which included a lack of interest in the study, a refusal or inabil-

ity to travel, being too busy or having other commitments, a re-

fusal to be randomised and not wanting to be reminded of their

cancer (Mock 1997; Segal 2001a; Courneya 2003a; Courneya

2003b; Courneya 2003c; Pinto 2005; Thorsen 2005; Brown 2006;

Courneya 2007a; Milne 2007; Mutrie 2007).

Statistical power was limited by the small number of participants

in several studies. Furthermore, in several studies, fatigue was not

identified as the primary outcome, thus sample size calculations

(where reported) were based upon a different outcome measure.

The majority of studies were carried out with breast cancer popu-

lations. Further research in this area needs to include participants

with various cancer diagnoses or other specific cancer populations

at various stages of disease including those receiving palliative care.

In some studies the control groups received less attention from

health care or research staff, or both, in comparison to the inter-

vention groups. The additional attention may have resulted in a

systematic bias (Hawthorne effect) in favour of the intervention.

Few studies included long-term follow-up measures and these

were not always reported. Further to this a number of studies im-

plemented short-term interventions (approximately three weeks)

which may not have been long enough to produce any statistically

significant effects in relation to fatigue.

According to the most recent recommendations from the Amer-

ican College of Sports Medicine (ACSM) (Haskell 2007) adults

should undertake moderate intensity aerobic physical activity for

at least 30 minutes on five days per week or vigorous intensity aero-

bic physical activity for at least 20 minutes on three days each week.

The majority of exercise interventions reviewed did not reach these

recommendations as exercise was only undertaken two to three

times per week at moderate intensity. Nine of the studies included

an intervention that met these recommendations although the

participants may have been advised to start at a lower level and

progress to 30 minutes on five days per week (Mock 1994; Mock

1997; Segal 2001a; Courneya 2003a; Courneya 2003c; Dimeo

2004; Drouin 2005; Mock 2005; Pinto 2005). This step-wise

progression is in line with the recommendations from the ACSM
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(Haskell 2007). None of the included studies compared the effects

of different frequency or intensity of aerobic physical activity. It is

possible that the ACSM physical activity guidelines are not appro-

priate for people with cancer either during or after treatment and

that alternative recommendations should be followed. McNeely

and colleagues have recently published exercise guidelines for can-

cer rehabilitation suggesting that an individualised approach is

more appropriate (McNeely 2006), however, further research is

required to determine the most appropriate recommendations for

exercise. Further research is also required to determine the effects

of resistance training on fatigue levels when carried out in combi-

nation with aerobic exercise and in isolation.

Outcome measures

A wide range of unidimensional and multidimensional outcome

measures were used in the included studies which has prevented

direct comparisons between studies. Data regarding fatigue was

not always reported in full or adequately for the purposes of com-

bining outcomes in a meta-analysis. Attempts were made to con-

tact authors where data were not available. It is recommended that

multidimensional measures should be used to accurately assess fa-

tigue to ensure that the effects of the intervention are captured

in full. For example, an exercise intervention may have beneficial

effects on mental and emotional fatigue levels but not physical

fatigue levels. These effects would not be captured with a unidi-

mensional tool.

The fatigue measures that were used do not have validated cut

off scores for mild/moderate/severe fatigue. In addition only one

of the outcome measures used had validated minimal clinically

important differences (MCIDs) (FACT-F; Cella 2002), hence it

was not possible to determine the NNT from the data obtained.

Included studies did not provide estimates of effect size that could

be pooled.

Adherence and contamination

Several studies indicated that participants completed exercise di-

aries although the results of these were frequently not reported.

The accuracy of reporting in exercise diaries has also been ques-

tioned (Montoye 1996). Group contamination has previously

been reported in studies investigating exercise. This may occur

when the control participants undertake exercise or the exercise

group do not adhere to the programme. Further contamination

may occur when participants do not undertake the exercise at the

prescribed intensity or for the prescribed duration. Monitoring of

exercise is more difficult when the prescribed programme is home

based or unsupervised, or both. It is possible that implementa-

tion of an exercise programme should be accompanied by a be-

havioural change intervention to ensure that participants are sup-

ported. Only one study monitored participants self-efficacy which

may be an important predictor of adherence to the exercise inter-

vention (Pinto 2005). Adherence to an exercise programme may

be lower during cancer treatment as a result of associated adverse-

effects (Oldervoll 2004), hence patients may require additional

support to remain active at this time. Recent research has indicated

that providing cancer patients with supporting printed material

regarding the exercise or with physical activity monitoring devices

may increase levels of physical activity (Vallance 2007).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Exercise appears to have some benefit in the management of fa-

tigue both during and after cancer treatment. Therefore it should

be considered as one component of the management strategy for

fatigue that may include a range of other interventions and edu-

cation.

Implications for research

Further work is necessary to determine the most effective param-

eters of exercise for fatigue management including the types of

exercise (aerobic and resistance), mode of exercise, frequency and

length of sessions, and intensity of exercise carried out. Future stud-

ies should also incorporate a long-term follow-up. They should

also be carried out on a range of diagnoses, disease stages, includ-

ing palliative care and cancer therapy received.

Consensus is also needed on the most appropriate multi-dimen-

sional outcome measure to use. Further work is required to deter-

mine cut-off scores and MCIDs for each of the selected measures.

Future research also needs to consider issues of maximising adher-

ence and promoting self efficacy to exercise as well as identifying

the barriers and facilitators to exercise in people with a cancer di-

agnosis.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Brown 2006

Methods RCT; 2 groups, stratification by tumour type, age, gender and Eastern Co-operative Oncology Group Score

Participants 103 cancer patients diagnosed within past 12 months and due to receive radiotherapy

Interventions Structured multidisciplinary sessions incorporating self paced exercise. 8 sessions over 4 weeks with 20 mins of exercise

per session. Control: usual care

Outcomes Fatigue

mood

anxiety

Notes Methodological quality score: 1

Main purpose of exercise: to improve quality of life

Burnham 2002

Methods RCT; 3 groups, stratification by aerobic capacity and quality of life

Participants 21 breast or prostate cancer survivors minimum 2 months post treatment

Interventions Moderate intensity exercise: 40 to 50% HR reserve rising to 60% by week 10.

Low intensity exercise: 25-35% HR rising to 40% by week 10.

Both groups supervised exercise 3 times/week for 10 weeks. Sessions initially 14 minutes increasing to 32 by week

10. Treadmill, stationary bicycle and stair climbing.

Control: no exercise prescribed

Outcomes Aerobic capacity

body composition

flexibility

quality of life

fatigue

anxiety

confusion

depression

energy

anger

Notes Methodological quality score: 2

Main purpose of exercise: to improve physiological and psychological function
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Campbell 2005

Methods RCT; 2 groups, random numbers table, stratification by type of adjuvant cancer therapy

Participants 22 breast cancer patients post surgery, receiving therapy. Not exercising vigorously 3 times/week for 20 mins or more

Interventions Exercise: supervised, 2 times/week for 12 weeks. Warm up, 10 to 20 mins of various exercises, cool down. Approx.

60 to 75% age-adjusted HRmax.

Control: no intervention until week 12

Outcomes Quality of life

fatigue

physical activity levels

Notes Methodological quality score: 3

Main purpose of exercise: to improve quality of life

Cohen 2004

Methods CCT; 2 groups, group assignment sequentially using minimisation

Participants 39 lymphoma patients either during treatment or up to 12 months post treatment

Interventions Exercise: yoga class once per week for 7 weeks.

Control: wait list

Outcomes Distress

anxiety

depression

fatigue

sleep disturbance

Notes Methodological quality score: 0

Main purpose of exercise: to reduce stress

Coleman 2003a

Methods RCT; 2 groups, drawing lots

Participants 24 multiple myeloma patients receiving high dose chemotherapy and tandem peripheral blood stem cell transplan-

tation

Interventions Exercise: individualised home based programme of strength and aerobic training.

Control: no individual programme, advised to remain active and walk for 20 mins at least 3 times/week

Outcomes Fatigue

mood disturbance

sleep variables

body composition

strength
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Coleman 2003a (Continued)

aerobic capacity

Notes Methodological quality score: 2

Main purpose of exercise: to improve fatigue and sleep

Courneya 2003a

Methods RCT (wait list control); 2 groups, random numbers table

Participants 102 colorectal cancer survivors following surgery within past 3 months

Interventions Exercise: personalised home-based cardiovascular and flexibility programme lasting 16 weeks. Received a weekly

phone call.

Control - no intervention, requested not to commence a structured exercise programme

Outcomes Quality of life

fatigue

depression

anxiety

cardiovascular fitness

body composition

flexibility

Notes Methodological quality score: 3

Main purpose of exercise: to improve quality of life

Courneya 2003b

Methods RCT; 2 groups, random numbers table, stratification by type of adjuvant cancer therapy

Participants 53 breast cancer patients post anti-cancer treatment

Interventions Exercise: supervised cardiovascular programme using cycle ergometers. 3 sessions/week for 15 weeks. Intensity - 70-

75% max Oxygen consumption. Time increased from 15 mins to 35 mins with 5 mins warm up and cool down.

Control: no intervention

Outcomes Peak oxygen consumption and secondary cardiopulmonary outcomes

quality of life

happiness

self-esteem

fatigue

body composition

Notes Methodological quality score: 3

Main purpose of exercise: to improve cardiopulmonary function and quality of life
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Courneya 2003c

Methods RCT; 2 groups, random numbers table, groups stratified for content

Participants 108 cancer survivors with various diagnoses

Interventions Exercise: Group psychotherapy plus individualised home-based cardiovascular and flexibility exercises. 3 to 5 times/

week for 20 to 30 mins at 65 to 75% HRmax.

Control: Group psychotherapy only. Both groups 10 weeks

Outcomes quality of life

satisfaction with life

depression

anxiety

fatigue

cardiovascular fitness

body composition

flexibility

physical activity levels

Notes Methodological quality score: 3

Main purpose of exercise: to improve quality of life

Courneya 2007a

Methods RCT; 3 groups, computer generated randomisation, stratified by treatment centre and chemotherapy protocol

Participants 242 women with breast cancer initiating chemotherapy

Interventions Aerobic exercise: supervised 3 times/week during chemotherapy. Resistance exercise: supervised 3 times/week during

chemotherapy. Control: usual care

Outcomes Quality of life

fatigue

anxiety

depression

self-esteem

physical fitness

body composition

chemotherapy completion rate

lymphedema

Notes Methodological quality score: 2 Main purpose of exercise: to improve quality of life
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Courneya 2007b

Methods see Courneya 2007a

Participants see Courneya 2007a

Interventions see Courneya 2007a

Outcomes see Courneya 2007a

Notes see Courneya 2007a

Culos-Reed 2006

Methods RCT; 2 groups

Participants 38 cancer survivors, minimum of 3 months post treatment

Interventions Exercise: yoga; Control: wait list

Outcomes Fatigue

mood

symptom stress

quality of life

physical fitness

physical activity

Notes Methodological quality score: 1 Main purpose of exercise: to improve physical and psychological health

Daley 2007

Methods RCT; 3 groups, telephone randomisation service, stratification by chemotherapy and tamoxifen

Participants 108 women 12 to 36 months post treatment for breast cancer

Interventions Exercise: supervised aerobic exercise 3 times per week for 8 weeks. Placebo exercise: light intensity body conditioning/

stretching. Control: usual care

Outcomes Quality of life

fatigue

depression

self-perception

physical activity

aerobic fitness

body composition

Notes Methodological quality score: 3

Main purpose of exercise: to improve quality of life
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Dimeo 1999

Methods RCT; 2 groups, alternate weeks

Participants 62 cancer patients with various diagnoses due to receive high doese chemotherapy followed by autologous peripheral

blood stem cell transplantation

Interventions Exercise: supervised daily biking with a bed ergometer. 15 x 1-min at 50% cardiac reserve with 1-min rest between.

Control: no intervention

Outcomes Mood (including depression, fatigue, anger and vigour)

symptoms

Notes Methodological quality score: 1

Main purpose of exercise: to reduce fatigue

Dimeo 2004

Methods RCT; 2 groups, stratified for tumour location, random number list

Participants 72 various cancer diagnoses, post anti-cancer treatment

Interventions Exercise: supervised stationary bike, 30 mins/per session, 5 days/week. 80% HRmax or 13-14 on Borg scale.

Control: relaxation training 45 mins, 3 times/week.

Both groups lasted 3 weeks

Outcomes HRQOL (including fatigue)

physical performance

Notes Methodological quality score: 3

Main purpose of exercise: to reduce fatigue severity

Drouin 2005

Methods RCT; 2 groups, random number table

Participants 23 stage 0-III breast cancer patients prior to radiotherapy, sedentary

Interventions Exercise: home-based individualised walking programme. 20 to 45 mins of walking 3 to 5 times/week at 50 to 70%

max HR.

Control: stretching 3-5 times/week

Outcomes Aerobic capacity

fatigue

mood

Notes Methodological quality score: 3

Main purpose of exercise: to improve cardiorespiratory fitness, fatigue and psychological factors
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Galantino 2003

Methods RCT; 2 groups, random numbers table

Participants 11 stage II-IV breast cancer patients reporting CRF and having received adjuvant therapy within past year

Interventions Exercise: Tai Chi, initial instruction and supporting video, then home-based 3 times/week for 6 weeks. Weekly phone

calls.

Control: walking booklet, advised to walk 3 times/week for 6 weeks. Weekly phone call

Outcomes Fatigue

body composition

6-minute walk test

physical well being

emotional well being

social/family well being

Notes Methodological quality score: 2

Main purpose of exercise: to improve fatigue and body mass index

Headley 2004

Methods RCT; 2 groups, randomised by computer

Participants 38 stage IV breast cancer patients due to initiate chemotherapy

Interventions Exercise: 30 min seated exercises, 3 times/week with at least 1 day between each session. consisted of 5 min warm-

up, 20 min moderate intensity repetitive motion exercises, 5 min cool down.

Control: no intervention

Outcomes Quality of life

fatigue

Notes Methodological quality score: 2

Main purpose of exercise: to improve quality of life and reduce fatigue

Mckenzie 2003

Methods RCT; 2 groups

Participants 14 stage I-II breast cancer patient at least 6 months post treatment with unilateral lymphedema

Interventions Exercise: 3 times per week supervised resistance training, strengthening, aerobic arm ergometry. warm-up, 5 minutes

stretching, strength exercises then cool down. Strength exercise 2x10 reps week one the 3x10 reps. Week 3 arm

ergometry added

Outcomes Fatigue

arm volume

quality of life
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Mckenzie 2003 (Continued)

Notes Methodological quality score: 1

Main purpose of exercise: to reduce lymphedema.

Milne 2007

Methods RCT; 2 group cross-over design, randomisation by computer

Participants 58 breast cancer patients within 2 years of completing adjuvant therapy

Interventions Exercise: 2 times per week supervised group program including aerobic and resistance training for 12 weeks. Control:

usual care and phone call every 3 weeks

Outcomes Quality of life

fatigue

anxiety

aerobic capacity

Notes Methodological quality score: 3. Main purpose of exercise: to improve quality of life

Mock 1994

Methods RCT; 2 groups, cluster randomisation

Participants 18 stage I or II breast cancer post surgery, prior to adjuvant chemotherapy

Interventions Exercise: home-based walking and support group. Walking: brisk incremental walk 10-45 mins with 5 min cool

down, 4-5 times/week. Support group: 90 mins every two weeks. Continued throughout chemotherapy treatment.

Control: no intervention

Outcomes Physical function

psychosocial adjustment

self-concept

body image

symptom intensity (nausea, vomiting, fatigue, hair loss, difficulty sleeping, anxiety, depression, mouth sores, irritabil-

ity, diarrhea and pain)

Notes Methodological quality score: 1

Main purpose of exercise: to improve physical and psychological adaptation

Mock 1997

Methods CCT, 2 groups, random allocation of first subject then alternate allocation

Participants 46 stage I and II breast cancer patients, post surgery, receiving radiotherapy

23Exercise for the management of cancer-related fatigue in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mock 1997 (Continued)

Interventions Exercise: individualised brisk 20-30 min incremental walk followed by 5 min cool down 4 to 5 times/week in own

setting.

Control: no intervention

Outcomes Physical function (12-min walk test)

symptoms

fatigue

Notes Methodological quality score: 2 Main purpose of exercise: to increase physical function and reduce symptom intensity

Mock 2005

Methods RCT; 2 groups, computer-generated randomization, stratification by type of adjuvant cancer therapy

Participants 119 breast cancer patients post-surgery prior to any other adjuvant therapy. Exercising less than 45 mins per week

Interventions Exercise: home-based walking programme during treatment. 5 to 6 times/week at ~50 to 70% HR max. 15 mins per

session initially increasing to 30 mins. Booklet and video provided. Contacted fortnightly.

Control: no intervention

Outcomes Fatigue

physical function

12-min walk

activity levels

Notes Methodological quality score: 3

Main purpose of exercise: to reduce fatigue

Mutrie 2007

Methods RCT; 2 groups, stratification for hospital and treatment, randomised by telephone service

Participants 203 breast cancer patients during treatment

Interventions Exercise: supervised 12 week group exercise 2 times/week, 45 mins/session at moderate intensity. Participants en-

couraged to exercise once/week at home. Control: usual care

Outcomes Quality of life

fatigue

depression

mood

body composition

physical activity

12-minute walk

Notes Methodological quality score: 3. Main purpose of exercise: to improve quality of life
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Pinto 2003

Methods RCT; 2 groups

Participants 24 stage 0-II sedentary breast cancer patients post treatment

Interventions Exercise: 60 to 70% HRmax, supervised, 3 times/week for 12 weeks, increased up to 10 min warm-up, to 30 min

CV activity and 10 min cool down. various activities included.

Control: wait-list, no intervention

Outcomes Mood (including anger, tension, depression, vigor, fatigue and confusion)

positive and negative affect,

body esteem

Notes Methodological quality score: 2

Main purpose of exercise: to reduce distress and improve body image and fitness

Pinto 2005

Methods RCT; 2 group, stratification for age, cancer stage and adjuvant therapy received

Participants 86 stage 0-II sedentary breast cancer patients post treatment

Interventions Exercise: moderate intensity home based activities, 55-65% HRmax. 10 mins twice/week increasing to 30 mins at

least 5 days/week over 12 weeks. Weekly phone calls during exercise.

Control: weekly phone call to monitor symptoms

Outcomes Body composition

activity levels

1-mile walk

motivational readiness for exercise

mood

fatigue

body esteem

Notes Methodological quality score: 2

Main purpose of exercise: to increase physical activity, fitness; improve mood, physical symptoms and body esteem

Segal 2001a

Methods RCT; 3 group, stratified for adjuvant treatment, random numbers table

Participants 123 stage I-II breast cancer, within 2 weeks of commencing adjuvant therapy

Interventions Supervised exercise: 3 times per week progressive walking, further 2 times unsupervised. Unsupervised exercise: 5

times per week progressive walking at 50 to 60% maximal predicted oxygen uptake. Control: usual care
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Segal 2001a (Continued)

Outcomes HRQOL

fatigue

aerobic capacity

body composition

Notes Methodological quality score: 3 Main purpose of exercise: to improve physical function and HRQOL

Segal 2001b

Methods See Segal 2001a

Participants See Segal 2001a

Interventions See Segal 2001a

Outcomes See Segal 2001a

Notes See Segal 2001a

Segal 2003

Methods RCT; 2 groups, random numbers table, stratification for centre and intent of treatment

Participants 155 prostate cancer patients, due to receive androgen deprivation therapy

Interventions Exercise: individualised resistance training. 9 exercises at 60 to 70% 1 RM, 3 times/week for 12 weeks.

Control: wait list

Outcomes Fatigue

HRQOL

muscular fitness

body composition

Notes Methodological quality score: 2

Main purpose of exercise: to improve quality of life and reduce fatigue

Thorsen 2005

Methods RCT; 2 group, stratification for gender and diagnosis, randomised by computer

Participants 111 various cancer diagnoses, 1 month following chemotherapy at baseline

Interventions Exercise: personalized home-based training programme. Patient selected mode of exercise. 14 weeks, twice/week for

at least 30 minutes per session. Intensity - 13 to 15 on Borg scale or 60 to 70% HRmax based on patient choice.

Contacted fortnightly.
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Thorsen 2005 (Continued)

Control: no intervention

Outcomes Physical function

HRQOL (including physical and emotional function and fatigue)

anxiety

depression

activity level

Notes Methodological quality score: 2

Main purpose of exercise: to improve cardiorespiratory fitness, mental distress and HRQOL

Windsor 2004

Methods RCT; 2 groups, independent telephone randomisation service

Participants 66 men with localised prostate carcinoma on waiting list for radical conformed radiotherapy

Interventions Exercise: home-based walking 60 to 70%HRmax, 30 mins/session at least 3 times/week during radiotherapy.

Control: no intervention.

Both groups contacted weekly

Outcomes Fatigue

physical function

exercise adherence

Notes Methodological quality score: 3

Main purpose of exercise: to reduce fatigue and prevent deterioration of physical function

RCT - Randomised controlled trial

HR - heart rate

CRF - cancer-related fatigue

HRQOL - health related quality of life

RM - repetition maximum

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Aghili 2007 Not a randomised controlled trial.

Barsevick 2004 No exercise intervention.

Berglund 1994 Outcomes reported do not meet the study inclusion criteria.
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(Continued)

Cella 2004 No clinical trial. Review of studies.

Coleman 2003b Outcomes reported do not meet the study inclusion criteria.

Decker 1989 Not a randomised controlled trial.

Dimeo 1996 Not a randomised controlled trial.

Dimeo 1997a Not a randomised controlled trial.

Dimeo 1997b Outcomes reported do not meet the study inclusion criteria.

Hayes 2004 Outcomes reported do not meet the study inclusion criteria.

Kim 2005 Intervention did not meet study inclusion criteria.

MacVicar 1989 Outcomes reported do not meet the study inclusion criteria.

Mock 2001 Results not based upon original group allocation.

Oldervoll 2003 Not a randomised controlled trial.

Pickett 2002 Outcomes reported do not meet the study inclusion criteria.

Schwartz 1999 Not a randomised controlled trial.

Schwartz 2000a Not a randomised controlled trial.

Schwartz 2000b Not a randomised controlled trial.

Schwartz 2001 Not a randomised controlled trial.

Schwartz 2002 Not a randomised controlled trial.

Turner 2004 Not a randomised controlled trial.

Watson 2004 No clinical trial, literature review.

Wilson 2005 Not a randomised controlled trial.
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D A T A A N D A N A L Y S E S

Comparison 1. Fatigue: All data

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Exercise versus no exercise

control. Post test means.

30 1662 Std. Mean Difference (IV, Fixed, 95% CI) -0.23 [-0.33, -0.13]

2 Exercise versus no exercise

control. Change data.

11 853 Std. Mean Difference (IV, Fixed, 95% CI) -0.23 [-0.36, -0.09]

Comparison 2. Fatigue: Breast cancer

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Exercise versus No intervention

control. Post test means.

18 977 Std. Mean Difference (IV, Fixed, 95% CI) -0.36 [-0.49, -0.23]

Comparison 3. Fatigue: During anti-cancer therapy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Exercise versus no exercise

control. Post test means

15 929 Std. Mean Difference (IV, Fixed, 95% CI) -0.18 [-0.32, -0.05]

Comparison 4. Fatigue: Post anti-cancer therapy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Exercise versus no exercise

control

11 491 Std. Mean Difference (IV, Fixed, 95% CI) -0.37 [-0.55, -0.18]
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Analysis 1.1. Comparison 1 Fatigue: All data, Outcome 1 Exercise versus no exercise control. Post test

means..

Review: Exercise for the management of cancer-related fatigue in adults

Comparison: 1 Fatigue: All data

Outcome: 1 Exercise versus no exercise control. Post test means.

Study or subgroup Exercise Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Brown 2006 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Burnham 2002 12 15.3 (21.4) 6 32.2 (34.5) -0.61 [ -1.62, 0.39 ]

Campbell 2005 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Cohen 2004 20 3.1 (1.5) 19 3.1 (1.5) 0.0 [ -0.63, 0.63 ]

Coleman 2003a 23 14.4 (7.6) 14 15 (5.6) -0.08 [ -0.75, 0.58 ]

Courneya 2003a 62 -12.7 (10.9) 31 -12.1 (10.8) -0.05 [ -0.49, 0.38 ]

Courneya 2003b 25 8.3 (7.9) 26 8.8 (8.1) -0.06 [ -0.61, 0.49 ]

Courneya 2003c 60 19.67 (11.31) 48 22.37 (9.84) -0.25 [ -0.63, 0.13 ]

Courneya 2007a 78 -36.8 (10.4) 41 -34.9 (12.5) -0.17 [ -0.55, 0.21 ]

Courneya 2007b 82 -36.3 (9.4) 41 -34.9 (12.5) -0.13 [ -0.51, 0.24 ]

Culos-Reed 2006 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Daley 2007 33 2.14 (1.75) 33 3.44 (1.85) -0.71 [ -1.21, -0.21 ]

Dimeo 1999 27 11.7 (8.9) 32 11.5 (8.6) 0.02 [ -0.49, 0.53 ]

Dimeo 2004 34 34 (21) 35 39 (26) -0.21 [ -0.68, 0.26 ]

Drouin 2005 13 60.9 (36.95) 8 86 (55.55) -0.54 [ -1.44, 0.36 ]

Galantino 2003 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Headley 2004 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mckenzie 2003 7 -82.86 (9.51) 7 -55 (27.99) -1.25 [ -2.43, -0.07 ]

Milne 2007 29 11.9 (3.2) 29 17.4 (4.7) -1.35 [ -1.92, -0.78 ]

Mock 1994 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 1997 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 2005 54 3.5 (2.4) 54 3.7 (2.6) -0.08 [ -0.46, 0.30 ]

Mutrie 2007 82 -40.3 (10.4) 92 -36 (12.1) -0.38 [ -0.68, -0.08 ]

Pinto 2003 12 7.16 (6.4) 12 9 (6.4) -0.28 [ -1.08, 0.53 ]

-4 -2 0 2 4

Favours exercise Favours control

(Continued . . . )
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(. . . Continued)

Study or subgroup Exercise Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Pinto 2005 43 27.08 (21.41) 43 42.28 (26.2) -0.63 [ -1.06, -0.20 ]

Segal 2001a 40 58.8 (22.8) 20 62.6 (17.4) -0.18 [ -0.71, 0.36 ]

Segal 2001b 42 57 (23.9) 21 62.6 (17.4) -0.25 [ -0.78, 0.27 ]

Segal 2003 82 -41.6 (10.5) 73 -40.3 (9.4) -0.13 [ -0.45, 0.19 ]

Thorsen 2005 52 33.8 (21.2) 49 25.9 (20.7) 0.37 [ -0.02, 0.77 ]

Windsor 2004 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Total (95% CI) 920 742 -0.23 [ -0.33, -0.13 ]

Heterogeneity: Chi2 = 39.39, df = 21 (P = 0.01); I2 =47%

Test for overall effect: Z = 4.57 (P < 0.00001)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours exercise Favours control
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Analysis 1.2. Comparison 1 Fatigue: All data, Outcome 2 Exercise versus no exercise control. Change data..

Review: Exercise for the management of cancer-related fatigue in adults

Comparison: 1 Fatigue: All data

Outcome: 2 Exercise versus no exercise control. Change data.

Study or subgroup Exercise Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Campbell 2005 12 -2.11 (2.3) 10 -0.25 (2.5) 2.5 % -0.75 [ -1.62, 0.13 ]

Courneya 2003a 62 -0.4 (11) 31 0.2 (12.1) 10.1 % -0.05 [ -0.48, 0.38 ]

Courneya 2003b 25 -9.3 (10.2) 26 -2 (7.5) 5.7 % -0.81 [ -1.38, -0.23 ]

Courneya 2003c 60 -2.99 (11.67) 48 0.72 (8.84) 12.8 % -0.35 [ -0.73, 0.03 ]

Daley 2007 33 -1.11 (1.79) 33 -0.06 (1.44) 7.7 % -0.64 [ -1.13, -0.14 ]

Dimeo 1999 27 -2.07 (11.24) 32 -2.09 (12.2) 7.2 % 0.00 [ -0.51, 0.51 ]

Dimeo 2004 34 -6.57 (33.94) 35 -11.63 (29.26) 8.4 % 0.16 [ -0.31, 0.63 ]

Drouin 2005 13 -12.77 (35.89) 8 11.29 (26.89) 2.3 % -0.70 [ -1.61, 0.21 ]

Mock 2005 54 1 (2.9) 54 1.6 (2.5) 13.1 % -0.22 [ -0.60, 0.16 ]

Segal 2003 82 -0.8 (5.8) 73 2.2 (5.8) 18.3 % -0.51 [ -0.84, -0.19 ]

Thorsen 2005 52 -5.8 (20.9) 49 -17 (22.1) 11.9 % 0.52 [ 0.12, 0.91 ]

Total (95% CI) 454 399 100.0 % -0.23 [ -0.36, -0.09 ]

Heterogeneity: Chi2 = 29.93, df = 10 (P = 0.00088); I2 =67%

Test for overall effect: Z = 3.25 (P = 0.0011)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours exercise Favours control
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Analysis 2.1. Comparison 2 Fatigue: Breast cancer, Outcome 1 Exercise versus No intervention control.

Post test means..

Review: Exercise for the management of cancer-related fatigue in adults

Comparison: 2 Fatigue: Breast cancer

Outcome: 1 Exercise versus No intervention control. Post test means.

Study or subgroup Exercise Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Campbell 2005 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Courneya 2003b 25 8.3 (7.9) 26 8.8 (8.1) -0.06 [ -0.61, 0.49 ]

Courneya 2007a 78 -36.8 (10.4) 41 -34.9 (12.5) -0.17 [ -0.55, 0.21 ]

Courneya 2007b 82 -36.3 (9.4) 41 -34.9 (12.5) -0.13 [ -0.51, 0.24 ]

Daley 2007 33 2.14 (1.75) 33 3.44 (1.85) -0.71 [ -1.21, -0.21 ]

Drouin 2005 13 60.9 (36.95) 8 86 (55.55) -0.54 [ -1.44, 0.36 ]

Galantino 2003 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Headley 2004 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mckenzie 2003 7 -82.86 (9.51) 7 -55 (27.99) -1.25 [ -2.43, -0.07 ]

Milne 2007 29 11.9 (3.2) 29 17.4 (4.7) -1.35 [ -1.92, -0.78 ]

Mock 1994 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 1997 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 2005 54 3.5 (2.4) 54 3.7 (2.6) -0.08 [ -0.46, 0.30 ]

Mutrie 2007 82 -40.3 (10.4) 92 -36 (12.1) -0.38 [ -0.68, -0.08 ]

Pinto 2003 12 7.16 (6.4) 12 9 (6.4) -0.28 [ -1.08, 0.53 ]

Pinto 2005 43 27.08 (21.41) 43 42.28 (26.2) -0.63 [ -1.06, -0.20 ]

Segal 2001a 40 58.8 (22.8) 20 62.6 (17.4) -0.18 [ -0.71, 0.36 ]

Segal 2001b 42 57 (23.9) 21 62.6 (17.4) -0.25 [ -0.78, 0.27 ]

Total (95% CI) 545 432 -0.36 [ -0.49, -0.23 ]

Heterogeneity: Chi2 = 23.46, df = 12 (P = 0.02); I2 =49%

Test for overall effect: Z = 5.36 (P < 0.00001)

Test for subgroup differences: Not applicable

-4 -2 0 2 4
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Analysis 3.1. Comparison 3 Fatigue: During anti-cancer therapy, Outcome 1 Exercise versus no exercise

control. Post test means.

Review: Exercise for the management of cancer-related fatigue in adults

Comparison: 3 Fatigue: During anti-cancer therapy

Outcome: 1 Exercise versus no exercise control. Post test means

Study or subgroup Exercise Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Campbell 2005 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Coleman 2003a 23 14.4 (7.6) 14 15 (5.6) -0.08 [ -0.75, 0.58 ]

Courneya 2007a 78 -36.8 (10.4) 41 -34.9 (12.5) -0.17 [ -0.55, 0.21 ]

Courneya 2007b 82 -36.3 (9.4) 41 -34.9 (12.5) -0.13 [ -0.51, 0.24 ]

Dimeo 1999 27 11.7 (8.9) 32 11.5 (8.6) 0.02 [ -0.49, 0.53 ]

Drouin 2005 13 60.9 (36.95) 8 86 (55.55) -0.54 [ -1.44, 0.36 ]

Headley 2004 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 1994 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 1997 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mock 2005 54 3.5 (2.4) 54 3.7 (2.6) -0.08 [ -0.46, 0.30 ]

Mutrie 2007 82 -40.3 (10.4) 92 -36 (12.1) -0.38 [ -0.68, -0.08 ]

Segal 2001a 40 58.8 (22.8) 20 62.6 (17.4) -0.18 [ -0.71, 0.36 ]

Segal 2001b 42 57 (23.9) 21 62.6 (17.4) -0.25 [ -0.78, 0.27 ]

Segal 2003 82 -41.6 (10.5) 73 -40.3 (9.4) -0.13 [ -0.45, 0.19 ]

Windsor 2004 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Total (95% CI) 528 401 -0.18 [ -0.32, -0.05 ]

Heterogeneity: Chi2 = 3.46, df = 9 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 2.72 (P = 0.0064)

Test for subgroup differences: Not applicable

-1 -0.5 0 0.5 1

Favours exercise Favours control

34Exercise for the management of cancer-related fatigue in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 4.1. Comparison 4 Fatigue: Post anti-cancer therapy, Outcome 1 Exercise versus no exercise

control.

Review: Exercise for the management of cancer-related fatigue in adults

Comparison: 4 Fatigue: Post anti-cancer therapy

Outcome: 1 Exercise versus no exercise control

Study or subgroup Exercise Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Burnham 2002 12 15.3 (21.4) 6 32.2 (34.5) -0.61 [ -1.62, 0.39 ]

Courneya 2003b 25 8.3 (7.9) 26 8.8 (8.1) -0.06 [ -0.61, 0.49 ]

Culos-Reed 2006 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Daley 2007 33 2.14 (1.75) 33 3.44 (1.85) -0.71 [ -1.21, -0.21 ]

Dimeo 2004 34 34 (21) 35 39 (26) -0.21 [ -0.68, 0.26 ]

Galantino 2003 1 0 (0) 1 0 (0) 0.0 [ 0.0, 0.0 ]

Mckenzie 2003 7 -82.86 (9.51) 7 -55 (27.99) -1.25 [ -2.43, -0.07 ]

Milne 2007 29 11.9 (3.2) 29 17.4 (4.7) -1.35 [ -1.92, -0.78 ]

Pinto 2003 12 7.16 (6.4) 12 9 (6.4) -0.28 [ -1.08, 0.53 ]

Pinto 2005 43 27.08 (21.41) 43 42.28 (26.2) -0.63 [ -1.06, -0.20 ]

Thorsen 2005 52 33.8 (21.2) 49 25.9 (20.7) 0.37 [ -0.02, 0.77 ]

Total (95% CI) 249 242 -0.37 [ -0.55, -0.18 ]

Heterogeneity: Chi2 = 32.16, df = 8 (P = 0.00009); I2 =75%

Test for overall effect: Z = 3.93 (P = 0.000083)

Test for subgroup differences: Not applicable

-4 -2 0 2 4
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A P P E N D I C E S

Appendix 1. Search strategy

The following search strategy was utilised for this review, using text and keyword and MESH terms in each database, with an RCT

filter applied:

1. exp NEOPLASMS/

2. exp LEUKEMIA/

3. exp LYMPHOMA/

4. exp RADIOTHERAPY/

5. BONE MARROW TRANSPLANTATION/

6. neoplasm$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

7. cancer$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

8. (leukaemi$ or leukemi$).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

9. (tumour$ or tumor$).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

10. malignan$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

11. neutropeni$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

12. carcino$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

13. adenocarcinoma$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

14. lymphoma$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

15. (radioth$ or radiat$ or irradiat$ or radiochemo$ or chemotherapy$).mp. [mp=title, original title, abstract, name of substance word,

subject heading word]

16. (bone adj marrow adj5 transplant$).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

17. or/1-16

18. exp EXERCISE MOVEMENT TECHNIQUES/

19. ((exercise$ or resistance or strength or flexibility or endurance) adj6 (train$ or program$)).mp. [mp=title, original title, abstract,

name of substance word, subject heading word]

20. ((resistance or aerobic$ or endurance$) adj3 exercise$).mp. [mp=title, original title, abstract, name of substance word, subject

heading word]

21. (physical$ adj3 (activ$ or therap$ or exercise$)).mp. [mp=title, original title, abstract, name of substance word, subject heading

word]

22. (interval training or sport$ or movement therap$).mp. [mp=title, original title, abstract, name of substance word, subject heading

word]

23. stretching.mp.

24. (dance therap$ or exercis$ or “Tai Ji” or “Tai Chi” or “Tai-Ji” or “Tai-Chi” or walking or yoga).mp. [mp=title, original title, abstract,

name of substance word, subject heading word]

25. or/18-24

26. FATIGUE/

27. fatigue.mp.

28. (tired$ or weary or weariness or exhaustion or exhausted or lacklustre or ((astenia or asthenic) and syndrome) or ((lack or loss or

lost) adj3 (energy or vigour))).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

29. (apathy or apathetic or lassitude or weakness or lethargy or lethargic or (feeling adj3 (drained or sleepy or sluggish))).mp. [mp=

title, original title, abstract, name of substance word, subject heading word]

30. or/26-29

31. 17 and 25 and 30
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W H A T ’ S N E W

Last assessed as up-to-date: 9 February 2008.

Date Event Description

24 September 2010 Amended Contact details updated.

H I S T O R Y

Protocol first published: Issue 3, 2006

Review first published: Issue 2, 2008

Date Event Description

30 October 2008 Amended Converted to new review format.

C O N T R I B U T I O N S O F A U T H O R S

FC led the review from the initiation of the protocol, which was developed in conjunction with GP and JG. FC has been responsible

for the retrieval, screening and data extraction process as well as writing the review.

JD screened all the studies, carried out data extraction for comparison purposes and contributed to the writing of the review.

D E C L A R A T I O N S O F I N T E R E S T

None known

S O U R C E S O F S U P P O R T

Internal sources

• Faculty of Health and Social Care, University of the West of England, UK.
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External sources

• No sources of support supplied

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Exercise; Fatigue [∗therapy]; Neoplasms [∗complications; therapy]; Randomized Controlled Trials as Topic

MeSH check words

Adult; Humans
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