EUROPEAN JOURNAL OF CANCER 42 (2006) 846-863

available at www.sciencedirect.com

journal homepage: www.ejconline.com

Review

Cancer-related fatigue: A critical appraisal

G. Prue®, J. Rankin®, J. Allen®, J. Gracey™*, F. Cramp®

®Health and Rehabilitation Sciences Research Institute, University of Ulster, Room 14J17, Shore Road, Newtownabbey,

Co. Antrim, Northern Ireland BT37 0QB, United Kingdom

PNorthern Ireland Cancer Centre, Belfast City Hospital Trust, Belfast, Northern Ireland BT8 8JR, United Kingdom

€School of Allied Health Professions, Faculty of Health and Social Care, Glenside Campus, University of the West of England, Blackberry

Hill, Bristol BS16 1DD, United Kingdom

ARTICLE INFO

ABSTRACT

Article history:

Received 19 October 2005
Accepted 9 November 2005
Available online 7 February 2006

Keywords:
Fatigue
Neoplasm
Review

This aim of this systematic review was to determine the prevalence and pattern of cancer-
related fatigue (CRF), and identify factors associated with its development. Relevant litera-
ture was identified through an electronic database search using specified keywords.
Included studies investigated CRF in adult cancer patients using a multidimensional fati-
gue measure. The methodological quality was assessed using six published standards.
CRF is apparent both during and after anti-cancer therapy, however, the prevalence of
CRF varied between studies. The variables associated with the development and persis-
tence of CRF remain to be identified. Inconsistencies were evident in the pattern of CRF
and its associated factors. This is likely to have arisen from the inherent difficulties in
the measurement of a subjective sensation, further complicated by the myriad of outcome
measures used. More methodologically sound research; assessing CRF from the com-

mencement of therapy, considering all pertinent variables is needed.

© 2005 Elsevier Ltd. All rights reserved.

1. Introduction

Excessive tiredness is a common complaint of today’s society
with some level of fatigue found in nearly all of the popula-
tion.! For most individuals fatigue is a protective response
to physical and psychological stress® and is easily remedied
by rest. The majority of patients receiving anti-cancer therapy
experience fatigue that is dissimilar from that experienced by
the general population.? Cancer-related fatigue (CRF) has a
phenomenal impact on a sufferer’s life with devastating so-
cial and economical consequences, and can persist for
months or even years following completion of treatment.

A lack of consensus surrounds the optimal means of
assessing CRE* A number of CRF instruments exist that as-

* Corresponding author: Tel.: +44 28 9036 8284; fax: +44 28 9036 8914.

E-mail address: jh.gracey@ulster.ac.uk (J. Gracey).

sess fatigue as a uni-dimensional construct, however, CRF
can manifest itself in many domains, consequently although
these instruments may appear to demonstrate satisfactory
psychometric properties, they fall short in assessing the full
spectrum of CRF> As a multidimensional experience, the
most comprehensive approach would be to assess CRF using
a multidimensional measure.®

A previous review conducted by Servaes and colleagues,”
concluded that fatigue was a problem for cancer patients,
but the association between CRF and tumour and treat-
ment-related variables was difficult to establish.” It was pro-
posed that this could be attributed to the myriad of fatigue
measures used in the reviewed studies as both uni- and
multidimensional measurement tools were included. In an
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attempt to reduce the variability in the findings, this current
review only included studies that measured CRF using a
multidimensional instrument. Furthermore, the body of evi-
dence has grown substantially in recent years and an update
is warranted.

In an attempt to aid clinicians in their understanding of
the phenomenon as well as identifying those at most risk of
developing CRF, the aims of this review were to provide clari-
fication of the prevalence and pattern of CREF, identify factors
associated with its development, and make recommenda-
tions for future research.

2. Patients and methods

Relevant literature was identified through an electronic
search of Medline (1966 - September 2005), CINAHL (1982
- September 2005), AMED (1985 — September 2005), Psychl-
NFO (1872 - September 2005), BNI (1985 - September
2005), Cochrane Library and ProQuest, using the keywords
“Fatigue”[MeSH] OR “Muscle Fatigue’[MeSH] OR “Mental
Fatigue”’[MeSH] AND (neoplasm* OR tumor®* OR tumour®
OR cancer® OR Hodgkin’s OR haematolog* OR radiat* OR rad-
ioth* OR chemo® OR hormone therapy OR bone marrow
transplant®). The reference list of each relevant study was
searched for additional papers. The search strategy identi-
fied 174 papers. Non-interventional studies presented in
English that assessed fatigue in cancer patients during
and/or after treatment, measured with a multidimensional
tool were included. Studies investigating a sample of sub-
jects other than adult cancer patients; studies with the pri-
mary aim of evaluating the psychometric properties of a
fatigue questionnaire; studies evaluating fatigue using a
multidimensional tool but failing to report the findings,
studies using only a uni-dimensional fatigue scale or one
or a few items from a quality of life questionnaire and re-
views, editorials and comments were excluded. Following
application of the inclusion/exclusion criteria, 69 studies
were selected for review. Included studies were examined
under two headings; those investigating fatigue during
anti-cancer therapy and those examining fatigue after can-
cer therapy in survivors.

To provide an indication of the quality of the included
studies, six standards developed by the Department of Clini-
cal Epidemiology and Biostatistics® were used. These stan-
dards were devised to facilitate the critical appraisal of
research investigating the prevalence, pattern and clinical
characteristics of a disease, and have been applied previously
in a review of CRF literature.® The standards can be grouped
under two headings, sampling and measurement.

3. Results

3.1. CRF during anti-cancer therapy

Forty-four relevant publications were identified through the
search strategy and are summarised in Table 1. As can
be seen from Table 1, some consist of the same study
sample and methodology but report on a different
analysis.'*>"1*2426:3035 Consequently, 40 studies have resulted
in 44 separate publications.

From the 40 studies reviewed two types of research design
were employed. Eight studies were cross-sectional and 32 lon-
gitudinal. Twenty-nine studies considered fatigue in a
homogenous group of cancer patients, the most common
being breast cancer, investigated by 20 studies. The remaining
11 studies observed a heterogeneous sample. Twenty-three
studies evaluated fatigue in female cancer patients, five in
male cancer patients and 12 a mixed gender sample. The
sample size ranged from 13 to 607.

Concerning treatment, 19 studies noted fatigue during
chemotherapy treatment including one study that assessed
a group of patients following completion of chemotherapy be-
fore initiation of autologous bone marrow/peripheral blood
stem cell transplant (AT), and one study during autologous
stem cell transplantation (ASCR). Eleven charted fatigue in
patients receiving radiotherapy, two in patients receiving a
combination of radiotherapy and chemotherapy, two with pa-
tients during hormone therapy, two during interferon alpha
treatment, and two during a variety of treatments. A number
of studies included a post-treatment follow-up assess-
ment.11,13—15,20—22,24,26,27,41,43,47,48,51 Two Studies assessed fati‘
gue solely prior to treatment.

Five studies incorporated a comparison group of non-can-
cer individuals to provide an indication of the severity of the
cancer participants fatigue scores.

3.2.  Prevalence of fatigue during anti-cancer therapy

A number of studies reported over 90% of participants experi-
encing fatigue.’”-*¢*° In comparison, in a large cross-sectional
study of cancer subjects with various diagnoses, receiving
varying treatments, more than half reported experiencing fa-
tigue in the past month.? In a longitudinal survey assessing
fatigue during radiotherapy, 39% of patients endured signifi-
cant fatigue.*®

Prevalence reports of fatigue would be more meaningful if
comparison scores of the expected ‘norm’ were available for
evaluation purposes. In all five studies that included a com-
parison group of healthy individuals with no history of can-
cer, cancer participants experienced significantly more
fatigue than the general population,*®9:2%3”

3.3.  Course of fatigue over time

The temporal variability of CRF could not be determined from
all of the included studies as approximately one third was
cross-sectional in design. However, a number of longitudinal
surveys reported a significant increase in fatigue over time
during anti-cancer therapy,10‘14'18‘20'22‘24'26‘28’38‘42’46'47‘49'52‘53
although two of these studies reported this increase based
on a uni-dimensional fatigue assessment tool.’®?? This find-
ing was not supported by all investigations. In breast cancer
patients receiving chemotherapy, fatigue increased signifi-
cantly following the initiation of chemotherapy, but the re-
ported fatigue did not differ significantly between the first
and last measurement.’®*! In a separate study of breast can-
cer patients receiving radiotherapy, CRF did not increase stea-
dily over time, but a fluctuation in CRF severity was apparent.
CRF was higher at the time of infusion than the cycle mid-
point, thus leading to a repetitive pattern of high and low



Table 1 - Studies investigating CRF during anti-cancer therapy

Study Study design Sample Sampling Measurement Results
(data.l Inception Referral 80% Objective Blind Extraneous
collgctlon cohort pattern Follow up outcome assessment variables
points) criteria
Dean et al.’® L 5 (before, N =30 Malignant X v Two centres  Not reported PFS Self report X Pattern of fatigue
fortnightly melanoma, age range consistent over the 5
during 20-85, 67% male. During points.
treatment for treatment with
two months) interferon alpha.
Monga et al."* L 3 (preRT, 7-8 N = 13 Prostate cancer, v X X NMF TA PFS x Self report X During RT sig decline
wks RT, 5-6 wks age range 60-76. During in NME of TA.
post RT) RT.
Berger? L 6 (Days 14 N =72 Br cancer, mean v v Several v PFS Self report X Fatigue did not
and cycle age 50 (SD 9). During CT. centres increase over time, but
midpoints of fatigue scores sig
cycles 1, 2, 3) higher at time of
treatment than at
cycle midpoint.
Smets et al.”®> L 3 (pre RT, 2 N =250 Cancer patients v v One centre v (2 wk) x (9 MFI-20 Self report v Pre RT physical
wks and 9 mths (various diagnoses), mth) condition explained
post RT) mean age 64 (SD 13), 58% most of the fatigue.
male. During RT. Post RT physical
condition and
perception of burden
explained fatigue.
Smets et al.”* L2 (pre, 2 weeks N =250 Cancer patients v/ v One centre v MFI-20 Self report v Fatigue scores after RT
post treatment) (various diagnoses), sig higher than before
mean age 64 (SD 13), 58% RT. 46% reported
male. During RT. fatigue among three
symptoms that caused
them the most
distress.
Visser and L 3 (2 wks pre N =250 Cancer patients v v One centre v (2 wk) x (9 MFI-20 Self report v Predictive Fatigue and depression
Smets™® RT, 2 wks post  (various diagnoses), mth) power of do not follow the same
RT, 9 mth post) mean age 64 (SD 13), 58% depression on course over time. No
male. During RT. fatigue. strong evidence for
cause-effect
relationship.
Berger and L 6 (Days 14 N =72 Br cancer, mean v v Eight clinics v PFS Self report v Activity and  Individuals who were
Farr 1999'°  and cycle age 50 (SD 9). During CT. rest indicators.  less active and more
midpoints of nighttime awakenings
cycles 1, 2, 3) reported higher
fatigue.
Gaston- G N =127 Br cancer, mean x But uniform v One centre N/A PFS Self report x for fatigue vv 91% participants
Johansson age 45 (SD 7.6). Post CT, point. for health status reported fatigue.
et al."’ pre AT.
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Hann et al.’® L 3 (baseline,

mid, post

treatment)

Jacobsen
et al.’®

cycles)

Monga et al.?° L 4 (pre RT, mid,
end, 4-5 wk

post)

Berger and L 6 (pre cycle 3,
Higgin- days 1-4, 5-10,
botham?* 11-21, end last

cycle, 2 mths

post)
Stone et al.?2

later)

Stone* C

Ahsberg and

Furst®* week RT, 1 and 3
mth post)
Beach?® L 3 (pre RT, week
4 RT, end RT)
Furst and L 4 (Before, last
Ahsberg®  week of RT, 1
and 3 mth post)
Geinitz?’ L 7 (pre RT, end
wk 1-5, 2 mth
post RT)

L 3 (pre CT,
completion of
2nd and 3rd

L 2 (first day
therapy, 3 mth

L 4 (pre RT, last

N = 41 Br cancer patients
about to undergo ASCR.
Mean age 51 (SD 15.4).
N = 63 healthy
volunteers, mean age 51
(SD 7.9).

N =54 Br cancer, mean
age 51 (SD 10). During
CT. Control N = 54. Mean
age 54 (SD 11).

N = 36 Prostate cancer
patients, mean age 67
(range 55-79). During RT.

N = 14 Br cancer, mean
age 52 (range 32-69).
During CT.

N = 62 Prostate ca,
median age 69 (55-80).
During HT.

N =576 Various
diagnoses, receiving
different treatment.
Median age 59, 37%
male.

N =100 Various
diagnoses, age 30-70, 9%
male. During RT.

N =74 Lung ca, 53%
female. During RT.

N =100 Various
diagnoses mean age 56,
90% female. During RT.
N =41 Br cancer, median
age 54 (range 34-77).
During RT.

x But uniform
point.

v One centre

v/ One centre

v One centre

v/ One centre

v One centre

v 100%

Not reported

N/A

Not reported

FSI

FSI (POMS-F,
MSAS)

PFS

PFS

BES (FSS)

FACT-F

SOFI

R-PFS

MFI-20

FAQ

Self report

Self report

Self report

Self report

Self report

Self report

Nurse + self
report
Self report

Nurse + self
report

Self report

v MSAS

v FSS as
dependent
variable.

Cancer patients
reported sig more
fatigue than healthy
volunteers with no
history of cancer.

Br cancer patients
experienced sig worse
fatigue than non-
cancer controls both
before and after CT
initiated.

Fatigue scores sig
higher during and
immediately post RT
than pre RT. At 5 wk
follow up fatigue scores
not sig higher then pre
RT.

Patients experienced
the highest levels of
fatigue during first 4
days after cycle 3.

Prevalence of severe
fatigue at baseline

14%, median FSS

score increased sig after
3 mth.

Fatigue affected
patients’ sig more

than any other
symptom. 58%

affected by fatigue in
the past month.
Fatigue increased sig at
end of RT compared to
pre RT and decreased
post RT.

No sig change in fatigue
levels.

Fatigue peaked at end
of RT.

FAQ values did not
increase sig during
treatment. (VAS sig
increase wk 4,
remained elevated
wkS5).

(continued on next page)
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Table 1 - continued

Study Study design Sample Sampling Measurement Results
(dat:? Referral Objective Blind Extraneous
collgctlon pattern Follow up outcome assessment variables
points) criteria
Stone et al.?® L2 (pre RT, 1 wk N =69 Br (34) or prostate x v One centre v BFS (FSS) Self report v Sig increase in BFS-
post RT) (35) cancer, median age physical and BFS-total
63 (range 41-79). During after RT.
RT.
Holzner etal.?® L Before CTand N =68 Colorectal (25), v v MFI-20 Self report X Compared with
prior to first lung (26), ovarian (17). healthy individuals,
three cycles Mixed gender. Mean age cancer participants
61 (SD 9.5). During CT. experienced sig higher
Normative data (GenPop) fatigue. Hb values
N =120. Mean age 59 (SD alone do not fully
10.6), 55% male. account for observed
fatigue.
Hwang et al*® C N =180 Varying 4 N/A FACT-F (BFI) Self report Unclear Fatigue present in 74%
diagnoses, median age patients (BFI).
68 (30-89). Male. During Increased fatigue
varying combinations of associated with greater
anticancer treatment, symptom distress and
some not in active reduced quality of life.
treatment.
Kallich et al.?* L 4 (baseline, wk N =607 Varying v v FACT-F Self report x Patients with Hb
4,8 and 12 of CT) diagnoses, mean age 61 response of 2g/dL or
(SD 11), 53% female. more, more likely to
During CT. report improvements
in fatigue scores.
Payne®? L6 (Prior CT,2 N =17 Br or ovarian ca. v Two centres v PFS Self report X Increase in fatigue at 3
wk nadir, 3 mth, During CT. mths, returned to near
2 wk nadir, 6 pre treatment at 6
mth, 2 wk nadir) mths. Overall change
in fatigue not sig.
Roscoe et al.®®* L4 (following4 N =78 Br cancer, mean v Three centres x MAF (FSCL) Self report X Fatigue score
CT cycles) age 52 (range 34-79). correlated with
During CT. circadian rhythm.
Changes in fatigue
score correlated with
concurrent changes in
circadian rhythm.
Haghighat © N =112 Br cancer. Mean v One centre N/A CFs Self report v Mean total fatigue
et al.* age 46 (SD 11). During or score 18.7. Fatigue

after CT.

predicted by
depression, pain,
tamoxifen use and
anxiety.

0S8
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Hwang®

Respini et al.®

Tchen et al.*”

Ahlberg et al.*®

Ahlberg et al.*

Can et al.*°

1.41

De Jong et a

Donovan
et al.*?

L (pre RT, after
30Gy, end RT)

C Before RT

L 2 (pre cycle, 7—-
10 days post
cycle)

L 5 (start, 3rd
cycle, 5th cycle,
4 + 12 wks post)

L (Pre treatment
1st, 3rd, final CT
cycles; 1st, 15th,
final RT)

N = 180 male, varying
diagnoses, Median age
68 (30-89). Receiving
various modes and
combinations of
anticancer therapy.

N = 77 Metastatic cancer,
varying diagnoses. Mean
age 71, 58% female.
During CT.

N =110 Br cancer,
median age 48 (range 27—
60). Comparison group:
N = 107 Median age 47
(range 26-62).

N =15 (63% power)
Uterine ca, median age
63. During RT.

N =60 Uterine cancer.
Due to receive RT.

N =90 Br cancer, age
range 30-above 60.
During CT.

N =157 Br cancer, mean
age 47 (SD 9). During CT.

N =159 (13 became
ineligible) Br cancer,
scheduled for CT and RT
or RT only.

v One centre

v One centre

v Several

centres

v One centre

v One centre

v One centre

v Six centres

v Two centres

N/A

N/A

N/A

v (100%)

N/A

v

FACT-F (BFI)

FSI

FACT-F

MFI-20

MFI-20

PFS

MFI-20

FSI

Self report

Self report

Self report

Telephone
interview

Interview

Self report

Fatigue present in 62%.
Physical and
psychological
symptoms only
independent
predictors in multi-
dimensional model.

76 (99%) reported
fatigue in the past week.

Patients experienced
sig more fatigue than
controls.

Fatigue increased sig
during RT without sig
change in cytokine
level. Hb decreased sig
during RT.
Experienced a low
grade of fatigue and
distress. Sig
correlation found
between fatigue and
anxiety and fatigue
and depression.

All patients experienced
fatigue 7-10 days after
the CT cycle.
Prevalence of fatigue
increased sig after the
start of CT. Fatigue at
first and last measure-
ments do not differ sig.
Patients who received
CT reported greater
fatigue than patients
who received RT. Those
not pre-treated with CT
experienced increase in
fatigue during RT.

(continued on next page)
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Table 1 - continued

Study Study design Sample Sampling Measurement Results
(date.l Inception Referral 80% Objective Blind Extraneous
collgctlon cohort pattern Follow up outcome assessment variables
points) criteria
Geinitz et al.*® L 3 (before, 2 N =41 Br cancer during v X v 38/41 (93%) FAQ Self report v No sig difference
mth after, 2.5 RT Mean age 58. between fatigue scores
yrs after) 2.5 yrs after treatment
and pre-treatment
scores. Fatigue score
2.5 yrs post sig higher
than 2 mth post.
Jacobsen L 2 (pre N =90 Br cancer v v Two centres v FSI Self report v To identify the Greater
et al.** treatment, end  patients, mean age 55 ability of catastrophising related
of treatment) (SD 10). During CT or RT. catastrophising to to greater fatigue.
predict follow-up
levels of fatigue.
Jacobsen L 2 (Baseline, N = 102 Various v v One centre v FSI Self report v No sig change in
et al.* Before start of  diagnoses, mean age 60. fatigue. Greater decline
4th cycle) 77% female. During CT. in Hb sig related to
greater increases in
fatigue.
Kumar et al.*® L Baseline, each N =198 Br cancer v v v FSI Self report X Main focus weight
visit for CT patients, mean age 50 gain. 94% patients
(SD 10). During CT. reported an increased
frequency of fatigue at
end of CT, compared
with 42% at start.
Trask et al.¥ L (before, post N =21 Malignant Unclear v One centre X R-PFS Self report X Fatigue increased sig
high dose, 1, 2, melanoma. Mean age from baseline through
3, 6 mth post 43.7 (SD 12.7) 57% male. 6 mth post high dose
high dose) During high dose therapy.
treatment with
interferon alpha.
Wratten?® L (Before, N =54 Br cancer. Mean X v One centre v FACT-F Self report v 21 developed sig
weekly during  age 58 (SD 10). During RT. fatigue during RT.
RT, 2 and 6 Fatigue plateaued
weeks post). between week 4 of RT
and 2 weeks post RT.
Ahlbergetal*® L (pre RT, after N =60 Uterine cancer, v v One centre Unclear MFI-20 Self report v Fatigue increased
30 Gy, end RT) mean age 66 (SD 11, significantly during
range 37-84). During RT. therapy.
Bender et al.>° Pooled analysis. N =154 Br cancer. Mean x v Data from3  N/A FACT-F Self report X Fatigue symptoms

Baseline
assessment
data.

age ranged from 42.3 to
55.2 across the 3 studies.
Before, during or after
various combinations of
anticancer therapy.

separate studies

comprised the
symptom clusters
across all three
studies.

[4%:]
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An unequivocal

Unclear,

Self report

MFI-20

v

v Six centres

157 Br cancer. Mean Vv

N=

De Jong et al.>* L (start CT, 3rd,

pattern of mental

however, a
statistical

age 47.3 (SD 8.8, range
25-70). During CT.

Sth cycle, 4 and

fatigue during and

12 weeks post)

after CTwas not found.

process was

used to correct

for confounders

v

Fatigue sig increased

Self report

MFSI-SF

v Multi-centre

v

=29 Br cancer. Mean

L (startofcyclel N

and cycle 4)

Mills et al.>?

from cycle 1 to cycle 4.

age 49.5 (SD 11, range
34-79). During CT.

Fatigue changed sig

Self report

PFS

v

v One centre

X

47 Hepatocellular
carcinoma. Male, mean
age 67.3 (SD 10.3). During

TACE.

N

L (before and

Shun et al.>®

over time, peaking on
second day of TACE
and gradually

declining.

days 2, 4, 6 of
TACE)

N/A, not applicable; C, cross-sectional; L, longitudinal; sig, significant; SD, standard deviation; wk, week; mth, month.

CT, chemotherapy; RT, radiotherapy; ASCR, autologous stem cell rescue; HT, hormone therapy; AT, autologous bone marrow/peripheral blood stem cell transplant; TACE, transcatheter arterial
chemoembolisation; Hb, haemoglobin; Br, breast; Ca, cancer; GenPop, general population. BFI, Brief Fatigue Inventory; BFS, Bidimensional Fatigue Scale; BSI, Brief Symptom Inventory — Anxiety and

Depression Subscales; CFS, Chadler Fatigue Scale; FACT-F, Functional Assessment of Cancer Therapy-Fatigue; FAQ, Fatigue Assessment Questionnaire; FSCL, Fatigue Symptom Checklist; FSI, Fatigue
Symptom Inventory; FSS, Fatigue Severity Scale; MAF, Multidimensional Assessment of Fatigue; MFSI-SF, Multidimensional Fatigue Symptom Inventory-Short Form; MSAS, Memorial Symptom
Assessment Scale; MFI-20, Multidimensional Fatigue Inventory; PFS, Piper Fatigue Scale; POMS-F, Profile of Moods States-Fatigue Scale; R-PFS, Revised-Piper Fatigue Scale; SOFI, Swedish Occupational

Fatigue Inventory; VAS, Visual Analogue Scale; NME, neuromuscular efficiency; NMF, neuromuscular fatigue; TA, tibialis anterior.

fatigue.’ However, owing to a high attrition rate, only the first
three chemotherapy cycles were considered.

A number of studies reported no increase or pattern in fa-
tigue scores across measurement points. The studies involved
lung cancer® and breast cancer patients.?’*>*! The first study
of breast cancer patients was based on a small sample of 41
participants, with 3 possibly receiving chemotherapy prior
to radiotherapy, and the completion rate was not reported.

3.4. Tumour/disease-related variables

In a number of studies no association was found between tu-
mour stage and fatigue.'®19223442:4448 Ty studies reported
no association between tumour size and fatigue,'®>* with one
of these studies™ also reporting no link between time since
diagnosis or extent of nodal involvement and fatigue. In three
studies an association was found between tumour site and
fatigue, in two studies lung cancer patients reported the worst
fatigue'*?° and in one study, ovarian cancer sufferers experi-
enced worse fatigue than their breast cancer counterparts.>?
The small sample in the latter study limits the ability to gener-
alise findings. Tumour stage was found to have a relationship
with severity of fatigue in three studies.**%>? Two of these
studies have methodological limitations, one assessed only
one cycle of chemotherapy and included no pre-treatment fati-
gue scores,’ the other was a cross-sectional study, the partici-
pants received varying combinations of anti-cancer treatment,
with some possibly not even in the active treatment phase.*

3.5. Treatment-related variables

Eleven studies found no relationship between fatigue and
treatment-related variables such as receiving surgery,*® type
of surgery,'®*>** type of therapy (radiotherapy, chemotherapy
or hormone therapy),>**3* or treatment characteristics such
as dose or fractionation for radiotherapy***® or chemotherapy
dose and regime.'®1%374051 I contrast, Hann et al.'® demon-
strated that a longer hospitalisation period was linked with
more fatigue. Drug regime,*">* type of surgery, that is lump-
ectomy versus mastectomy,>**"*! time between surgery and
treatment,?, longer treatment*'!
use®* were all associated with fatigue. However, this latter
cross-sectional study also included data from patients after
treatment.

and current tamoxifen

3.6.  Demographic variables

The majority of studies reported no relationship between
age,®19:22:34,40,42-4448,53 gander,'* ethnicity,’®***® marital sta-
tus, 1834364044 eqycational level, 18343640 gccupation, 84 le-
vel of income'®%%* and fatigue. However, two studies
reported females experiencing more fatigue than males,?*>®
one demonstrated an association between increasing age
and lower fatigue,51 two between marital status and fati-
gue,**! and two between lower education and fatigue.**>?

3.7.  Psychological variables

Fourteen studies found an association between the pre-
sence of anxiety and/or depression and the existence of



854 EUROPEAN JOURNAL OF CANCER 42 (2006) 846-863

fatigue.14,18,22724,28,31,3}36,39,43,47,51,53 Furthermore, an improve-
ment in emotional well-being was associated with an
improvement in fatigue.*> The actual causal relationship,
however, remains to be fully established. Two studies found
a correlation between anxiety and depression and fatigue,
however, as fatigue increased there was no concurrent
increase in anxiety and depression.'>? Moreover, in two
studies of prostate cancer patients, an increase in the level
of fatigue did not relate to an increase in psychological
complaints.?*?

The concept of a relationship between catastrophism and
the level of fatigue experienced was investigated in a sample
of breast cancer patients receiving chemotherapy or radio-
therapy. An association between this process and fatigue
was demonstrated in radiotherapy but not chemotherapy
patients.**

3.8.  Physiological/Biological variables

Many authors have postulated anaemia as a cause of CRF
either related to the disease itself or due to anti-neoplastic
therapy.>**>’ Indeed, a number of studies found an associa-
tion between haemoglobin levels and fatigue 3135374548
Three small studies involving female cancer patients failed
to find an association between fatigue and haemoglobin
and/or cytokines.?’*>%® In the latter study, it was interesting
to note that although no correlation was found between
changes in fatigue and changes in haemoglobin levels, hae-
moglobin did decrease significantly over the course of the
therapy with a concurrent significant increase in the level of
fatigue, this did not, however, occur in all studies.®® A study
involving 54 breast cancer patients undergoing radiotherapy,
15 of which had received chemotherapy previously, found fa-
tigue to be correlated with certain cytokines such as interleu-
kin-6. Baseline and week five fatigue also correlated with
many other biological factors.*® In addition, chemotherapy in-
duced changes in inflammation that were linked to fatigue in
breast cancer patients.>?

3.9. Symptom experience, sleep quality and physical
activity

Seven of the studies reviewed found an association between
the presence of pain and fatigue.'*7:1928:29.3%4% An agsocia-
tion between fatigue and the presence of nausea and vomit-
ing,?®%°  dyspnoea,”®?*?° loss of appetite** and/or
diarrhoea?®?**° was also demonstrated. However, dyspnoea
was not found to be related to fatigue in a sample of breast
cancer patients assessed cross-sectionally either during or
after chemotherapy.®* Finally, a number of studies found an
association between the level of symptom distress experi-
enced by the participant and the severity of fatigue
reported.14'19‘21‘30‘40'53

As expected, several studies found an association between
sleep quality, and fatigue.’*'¢%22° However, three studies
reported no relationship.?%%"3*

All studies that investigated the association between phys-
ical activity or performance and fatigue concluded that poorer
performance status and physical inactivity lead to increased
levels of fatigue,'6:19:21:28:33

3.10. CRF following anti-cancer therapy

Twenty-five relevant studies were identified and are summa-
rised in Table 2.°%%2 Two publications reported on the same
study but focused on a different outcome,”®’* leaving 24 sep-
arate methodologies for review. Three of these examined fati-
gue in almost the same sample of patients.**¢”-7°

Twenty-two of the 24 studies assessed CRF on a one-off
basis, however, one of these was a follow-up of a longitudinal
study conducted during treatment.®? The two remaining stud-
ies assessed fatigue twice, an initial and follow-up
assessment.

Eight studies included a comparison group of healthy vol-
unteers;>®6062657374 gix ytilised reference scores from the
general population;®*66:67697076 w0 compared the scores of
participants with malignant and benign tumours®*’” and one
compared fatigued and non-fatigued cancer participants.’?

Twenty-one studies involved a homogenous sample, the
majority (n = 9) assessed breast cancer patients. Nine involved
a female population, two a male population and 13 a mixed
gender sample with the majority around 50% male.

The sample size ranged from 38 to 820 with a mean age
range of 37-65 years. The mean time since treatment at the
time of assessment varied greatly from 9 months to 12 years,
with a wide variation within studies for example; 17 days-2.4
years,®® 1 month-33 years,”” and 1-15 years.”’

3.11. Prevalence of fatigue following anti-cancer therapy

Six studies reported participants that experienced substantial
or severe fatigue, with the prevalence ranging from 19% to
38%.6467:69.70.73.75 1 comparison, in a study that reported lung
cancer patients with some degree of fatigue the prevalence
was 82%.”!

These prevalence reports become more meaningful when
compared to the fatigue of those without cancer. Eleven stud-
ies reported that the cancer group experienced significantly
worse fatigue than the comparison group.>8%0.64767.70.73.76,81
Andrykowski®>® demonstrated that CRF may persist over time;
breast cancer patients, a mean of 25 months post-treatment
consistently reported significantly more fatigue than benign
breast cancer patients at an initial and four month assess-
ment point. In contrast, three studies found no difference be-
tween the amounts of fatigue experienced by the two
groups.®™%277 Finally, one study reported the fatigue scores
of testicular cancer survivors to be higher then that of the
general population, but less than scores obtained from Hodg-
kin’s Disease Survivors.”®

3.12. Tumour/disease-related variables

An almost unanimous opinion was presented regarding the
association between variables related to the tumour itself
and fatigue in cancer survivors. No relationship was found
to exist between diagnosis,®>>%%7>7779 tumour size,”®** time
since diagnosis,>®60:6164667175 nodal involvement,”®®® tu-
mour stage,”®61:6466-68.71 6467 presence of met-
astatic disease,®! menopausal status and fatigue. One
study did, however, report an association between the time
since a diagnosis of haematological malignancy and fatigue,

relapse status,
58,60,72



Table 2 - Studies investigating CRF after anti-cancer treatment

Study Study design Sample Sampling Measurement Results
(data} Inception Referral 80% Follow up Objective Blind Extraneous
COH?CUOD cohort pattern outcome assessment variables
points) criteria
Hann etal®® C N = 43 Br cancer X v One centre N/A FSI (POMS-F) Self report v Relationship  Br cancer patients
patients, mean 20 mths of medical and  treated with BMT
post treatment with high psychosocial reported sig more
dose CT + BMT, mean variables to frequent and severe
age 44 (SD 6). Healthy fatigue. fatigue than the non-
volunteers N = 43, mean cancer comparison
age 47 (SD 6). group.
Andrykowski L 2 (initial and 4 N =88 Br cancer X v One centre v PFS CFS Self report X Br cancer patients
et al.>® mth follow up) patients, 25 mths post reported sig more
treatment with RT + CT. fatigue than the
Mean age 54 (SD 9). benign breast patients
Healthy volunteers: at both assessment
N = 88, benign Br points.
problems, mean age 53
(SD 9).
Broeckel C N =61 Br cancer patients X v One centre N/A FSI MFSI (POMS- Self report v Variability of ~ Br cancer patients
et al.®° mean 16 mths post F) fatigue severity reported sig more
CT + RT. Mean age 52(SD (POMS-F) severe fatigue than
11). Healthy volunteers: accounted for by healthy volunteers.
Mean age 51 (SD 11). the psychosocial
variables.
Hann et al.®® C N = 45 Br cancer patients X v One centre N/A FSI (POMS-F) Self report X Fatigue experienced by
(5-88 mth post RT, mean women after RT not sig
22 mths). Mean age 64 different to the fatigue
(SD 13). Comparison experienced by healthy
group: N =44. Mean age women.
60 (SD 9).
Smets et al.°? L (9 mth follow N =154 Cancer patients v v One centre X MFI-20 Self report v Fatigue scores of
up to Smets (various diagnoses) post patients did not differ
et al.®) RT. Mean age 65 (SD 12), sig from the fatigue
57% male. Comparison score of the
group: N =139 Mean age comparison group.
46 (SD 16), 44% male.
Woo et al.®® C Mailed survey N =332 Br cancer X v N/A PFS Self report x Controlled for Women who received

patients (17 days—28 yrs

post diagnosis, mean 2.4
yrs). Had received

RT + CT + HT, some may
have still been in active

treatment. Mean age 52

(SD 10).

age in the
ANCOVA.

combination therapy

had sig higher fatigue
score than those who
had received RT alone.

(continued on next page)
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Table 2 - continued

Study Study design Sample Sampling Measurement Results
(dat‘?‘ Inception Referral 80% Follow up Objective Blind Extraneous
colle}ctlon cohort pattern outcome assessment variables
points) criteria

Loge etal®®  C N =459 HDSs that had x v N/A FQ Self report v HDSs sig higher fatigue
received RT + CT, mean scores than the control
observation period 12 yrs population.

(SD 5.5). Mean age 44 (SD
12), 56% male. GenPop:

N = 2214, mean age 45 (SD
17).

Howell et al.®> C N =66 (2 groups) 100% X Not reported N/A MFI-20 Self report x Influence of Fatigue scores sig higher
male, diagnosed with HM. independent in men treated for
Group 1: mean age 42, parameters on  haematological
mean yrs since CT 8 (1-21). quality of life. malignancy than a
Group 2: mean age 38.5, comparison group of
mean yrs since CT =8 (1- healthy men.

17). Healthy controls:
N =44, mean age 40, 100%
male.

Knobel et al.®® C N =38 Lymphoma patients X v One centre N/A FQ Self report X Patients cured of
treated with high dose malignant lymphoma
CT + ABMT. Median age 39 sig more fatigued than
(18-59), 55% male, 4-10 yrs Norwegian reference
post high dose CT. population.

Loge et al.®’ C N =421 HDSs, received X v N/A FQ Self report v 26% had substantial
RT = CT, observation fatigue for more than 6
period 3-23 yrs. Age 19-74, mths. Fatigued HDSs
56% male. had higher levels of

A + D than non-fatigued
HDSs.
Okuyama @ N = 134 Br cancer patients, X v One centre N/A CFS Self report v Fatigue determined by
et al.®® 59-1894 days post surgery. current physical and
Treated with psychological distress
surgery + RT + CT. Mean rather than cancer and
age 55 (SD 10). cancer treatment.

Servaes et al.®® C N = 85 Cancer patients X v One centre N/A CIS Self report X 19% of disease free
with varying diagnoses. cancer patients were
Mean age 47.5 (SD 14), severely fatigued.
56% male, mean time Fatigue comparable to
since treatment 3 fatigue of CFS patients.
(0.5-12.5).

Knobel”° C N =92 HDSs, received X v N/A FQ Self report v There is an association

RT + CT, mean observation
time 9 yrs (SD 3). Mean age
37 (SD 7), 59% male.

between fatigue and
pulmonary dysfunction
in HDSs.

9s8
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Okuyama
etal.”?

Bower et a

1.72

C

Servaesetal.”® C

Servaes’*

Bartsch et a

Fossa et a

Servaes et a

1.75

1.76

1.77

C (incorporating
an actometer
worn for 12days)

L 2 (2 yrs apart)

N =157 Advanced lung
cancer patients, mean age
63 (SD 9), 71% male, 15-
3138 days after diagnosis
(median 386 days).

N =40 (20 fatigued, 20
non-fatigued) Br cancer
patients, treated with

RT + CT. Fatigued: 5.5 yrs
since diagnosis, mean age
57 (SD 9) Non-fatigued: 5
yrs since diagnosis, mean
age 58 (SD 10).

N = 150 Br cancer patients,
mean 29 mths post
treatment with RT + CT,
mean age 46 (SD 6).
Healthy volunteers:

N =78, mean age 48 (SD 6).

N = 150 Br cancer patients,
mean 29 mths post
treatment with RT + or CT,
mean age 46 (SD 6).
Healthy volunteers:

N =78, mean age 48 (SD 6).
N = 144 Varying diagnoses,
1 mth-33 disease
duration. Received
surgery/RT/CT/HT/BMT or
combination. Mean age 56,
70% female.

N =820 TCSs, median age
44 (range 23-75).

Median 12 since
orchiectomy. Ref groups:
HDS N = 249 men GenPop
N =1083 men.

N = 170 Bone or soft tissue
tumour. Malignant (N =71,
mean age 43 SD 15, 54%
male) and benign (N =99,
mean age 34 SD 13, 53%
male) tumours.
Completed treatment 1-15
yrs ago.

v Two centres

v Seven centres

v Seven centres

v Three centres

v/ One centre

v/ One centre

N/A

N/A

N/A

N/A

N/A

N/A

X

CFS (ENS)

FSI

CIS (fatigue
severity
subscale)

CIS (fatigue
severity
subscale)

MFI

FQ

CIS

Self report

Self report

Self report

Self report

Self report

Self report

Self report

Confounds that
were correlated
with any of the
physiological
markers were
controlled for
using ANCOVA.

v

81.5% experienced
some degree of fatigue
(FNS). Depression,
dyspnoea and appetite
loss sig factors.
Fatigued Br cancer
survivors had raised
serum markers
associated with
proinflammatory
cytokine activity.

38% breast cancer
patients severely
fatigued, this was sig
higher than the
percentage of healthy
volunteers severely
fatigued (11%).
Fatigue correlated with
neuropsychological
functioning (self-
report).

22% reported sig
symptoms of fatigue.

125 identified as
having chronic fatigue.
Chronic fatigue in
TCSs more prevalent
than in GenPop, but
less prevalent than in
HDSs.

28% were considered
severely fatigued long
after treatment
finished. Percentage
equal for malignant
and benign tumours.

(continued on next page)
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Table 2 - continued

Study Study design Sample Sampling Measurement Results
(dat? Referral 80% Follow up Objective Blind Extraneous
collgctlon pattern outcome assessment variables
points) criteria

So et al.”® C N = 157 Haematological v One centre N/A R-PFS Self report x Participants
malignancy, post BMT. experienced a
54% male. Mean age 40 moderate level of
(SD 10), mean 53 mths fatigue.
(SD 37, range 2-136) post
BMT.

Dimeo etal’”® C N =71 Patients with HM, v One centre N/A FACT-F Self report v Fatigue related to
3-132 mths post therapy depression and
(mean 28 mths). Mean performance status.
age 51 (SD 13), 41 male.

Gelinas and C N =103 Br cancer v One centre N/A MFI Telephone v Predictive Fatigue related to

Fillion® patients 3-24 mths post interview capacity of many stress-process
RT + CT + HT. Mean age stress variables  variables.
54. to explain
fatigue.

Brown et al.®* C N =38 Advanced or v Three centres N/A FACT-F Self report v Cancer patients
metastatic lung cancer. reported sig more
Mean age 64 (range 43— fatigue than the group
81). 61% male. Healthy of healthy volunteers.
volunteers N = 15. Mean
age 64 (range 46-74). 47%
male.

So and Tai®? C N =157 HM, mean age v One centre x Postal survey R-PFS Self report X Most participants

39.9 (SD 9.9, range 18-
69). 54% male. Post
HSCT.

RR 71%

perceived a moderate
level of fatigue
(descriptive statistics
employed).

N/A, not applicable; sig, significant; SD, standard deviation; RR, response rate; mth, month; yrs, years.
C, cross-sectional; L, longitudinal; CT, chemotherapy; RT, radiotherapy; HT, hormone therapy; (A)BMT, (autologous) bone marrow transplant; HSCT, hemopoietic stem cell transplantation;
Br, breast; HDSs, Hodgkin’s Disease Survivors; HM: Haematological Malignancy; TCSs, Testicular Cancer Survivors; GenPop, general population; A + D, anxiety and depression.

CFS, Chadler Fatigue Scale; CIS, Checklist Individual Strength; FACT-F, Functional Assessment of Cancer Therapy-Fatigue; FNS, Fatigue Numerical Scale; FSI, Fatigue Symptom Inventory; FQ,
Fatigue Questionnaire; MFI-20, Multidimensional Fatigue Inventory; MFSI, Multidimensional Fatigue Symptom Inventory; PFS, Piper Fatigue Scale; POMS-F, Profile of Moods States-Fatigue;

R-PFS, Revised-Piper Fatigue Scale.
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with those more recently diagnosed experiencing more fati-
gue.”® Further to this, an association between menopausal
status and fatigue was demonstrated in breast cancer.®°

3.13. Treatment-related variables

The majority of studies found no association between treat-
ment-related variables and fatigue. This included treatment
received;>®61:68:69.71-73.7576 treatment parameters, that is, che-
motherapy regime,”®%% dose®¢? and cycles;**%> radiother-
apy fractionation® and type of irradiation;** length of
treatment;%%6166:69.73 tamoxifen use;’®°%%® time since treat-
ment completion;®#>96>66:69707679 anq length of hospital
stay.>®

In contrast, Hann et al.>® found an association between fa-
tigue and the length of time since bone marrow transplanta-
tion in breast cancer survivors. Woo et al.®® also studied
breast cancer survivors and reported greater fatigue in pa-
tients receiving combination therapy, however, this survey
may have included some participants still in active treatment.
Also, in patients diagnosed with a bone or soft tissue tumour,
the shorter the time since treatment completion and the
more operations undergone, the more fatigue experienced.”’
These findings may not represent the original sample due to
a less than 80% response rate.

3.14. Demographic variables

Ten studies reported no association between fatigue and
demographics including gender,®”:6%7%7782 gge 5860-62.70.71.75.77
marital status,”®¢%%7! ethnic background,®® educational
level,>860-62897177 income,*® and employment status.®®¢%"?
In contrast a number of studies did find that fatigue was
associated with gender,*>° age,5*67:6876.7852 marital status,®?
education,”®®” employment status and income >7882
This finding is complicated by an inconsistency that exists
between the direction of the association of certain variables
and fatigue. For example, with testicular cancer patients’>
and participants with a haematological malignancy,”>®? the
older the subject the more fatigue reported, whereas with
breast cancer patients the younger participants reported
more fatigue.®®

78,82

3.15. Psychological variables

All studies that examined the association of psychological
variables such as anxiety and depression to fatigue concluded
that a relationship existed.>®%%6%6567-69.72.73,75,76.75-81 (Qpe
study involving patients with breast cancer did, however, pro-
duce an interesting finding. A correlation was reported be-
tween depression and fatigue with the breast cancer group
demonstrating significantly higher levels of fatigue than a
matched group of participants with a benign breast problem,
however, the two groups did not differ with respect to the
amount of depression reported.”

3.16. Physiological/biological variables

A limited number of studies examined the relationship be-
tween physiological variables and fatigue in cancer survivors.

No association was demonstrated between haemoglobin lev-
els and fatigue after anti-cancer therapy.”>’®#" Regarding
cytokines, one small study stated that fatigued breast cancer
survivors had significantly higher serum levels of immune
markers associated with proinflammatory cytokine activity
than their non-fatigued counterparts.”> However, only 55%
of the possible non-fatigued patients were included. Three
studies reported no association between the presence of pro-
inflammatory cytokines and fatigue.®®”%#° The first of these
studies that involved lymphoma patients also reported no
apparent relationship between endocrine status and fati-
gue.®® The small sample included for analysis does reduce
the ability to generalise the findings.

3.17.
activity

Symptom experience, sleep quality and physical

All studies reviewed reported an association between higher
fatigue and poorer sleep quality®® 062687173 anq greater fati-
gue and worse physical function.662697173.75.78,79,81

Following cancer management, the degree of symptom
distress and the presence of certain symptoms were found
to be related to fatigue. Greater symptom prevalence, severity
and distress were positively associated with fatigue.® Pain
was reported to be associated with fatigue;®>%%718% dyspnoea
and appetite loss were also linked to fatigue in breast cancer
patients,®® and lung cancer patients.”* The latter study also
demonstrated an association between increased sputum,
cough and fatigue.””

Long-term oncological complications were investigated in
two studies. A study of Hodgkin’s Disease Survivors found an
association between pulmonary dysfunction and fatigue but
no association between hypothyroidism or cardiac problems
and fatigue.7° Furthermore, a relationship could not be estab-
lished between oncological complications and fatigue in a
sample of patients diagnosed with a bone or soft tissue
tumour.”’

4, Discussion

The purpose of this review was to clarify the prevalence of
CRF as measured with a multidimensional fatigue self-report
questionnaire, and determine the factors associated with its
occurrence. It was also proposed that the findings of this re-
view would improve the understanding of the symptom,
and guide future research.

The methodological quality of the reviewed studies was
generally acceptable; however, the recruitment of an incep-
tion cohort was not well executed. Endeavouring to deter-
mine the factors associated with the development and
continuance of fatigue over time would be complicated with
a sample of patients at various stages of their disease and/
or treatment process. Following anti-cancer treatment, an at-
tempt should be made to recruit participants at a uniform
stage, that is, a standardised time from completion of treat-
ment. If this is not possible then an attempt to control for
the temporal differences among subjects in relation to such
variables as disease or treatment should be made before
interpreting the outcomes of fatigue.’ Undeniably many stud-
ies achieved this by considering the time since diagnosis or
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end of treatment as one of the predictors of fatigue in a multi-
ple regression analysis.

A number of studies undertook a regression analysis to ad-
just for confounding variables and determine predictors of
CRF. However, the variety of possible variables made this com-
plicated. Nevertheless, the strict inclusion and exclusion cri-
teria implemented by some investigators, with the sample
selected to rule out other causes of fatigue, reduced the num-
ber of possible confounders initially.

The method of recruitment used by a number of studies
led to a difficulty in the generalisation of findings. Many
investigations involved participants from one centre and
many were white, middle-aged, upper class working individ-
uals. This does not fully represent the entire target popula-
tion, thus the conclusions can only be assumed in the
examined sample.

CRF was evident in cancer patients during therapy, and
appears to be more severe than normal fatigue. This is illus-
trated by the unanimous finding in those studies that in-
cluded a comparison group. A conflict of opinion
surrounds the pattern of CRF during treatment and those
factors associated with its development. Generally it would
seem that CRF is not associated with treatment or demo-
graphic characteristics, although some investigations did
demonstrate a relationship and these findings should not
be totally discounted. An association would seem apparent
between tumour site and fatigue, however, tumour stage
seems unrelated to fatigue. Psychological variables such as
anxiety and depression are associated with CRF. A correla-
tion, however, is not the same as causation;?>*> which is re-
flected by the increase in fatigue without a subsequent
increase in anxiety and depression demonstrated by few
studies. Regarding biological variables, haemoglobin appears
to be related to fatigue, and a relationship between fatigue
and cytokines was suggested, although more research is
needed. It was anticipated that sleep quality would show
an association with fatigue and although five studies sup-
ported this theory, three did not. Finally, symptom distress
and level of physical activity appear to have a strong rela-
tionship to CRF owing to the unanimous opinion presented
within the literature reviewed.

This review suggests that CRF persists following comple-
tion of anti-cancer therapy owing to the reported prevalence
in the included studies, although these reports vary. The
majority of studies demonstrated that the fatigue endured
by cancer survivors was more severe than a comparison
group of individuals with no cancer history, this inclusion is
vital at this stage, as with no pre-treatment fatigue scores it
would be difficult to determine the significance of the fatigue
reported. Even where no difference was reported it could be
suggested that the characteristics of the fatigue are differ-
ent.®? Psychological factors, physical factors, sleep and symp-
tom burden appear to be related to CRF development;
whereas tumour and treatment factors do not. The literature
remains equivocal with regard to an association between
demographic variables and fatigue. Further to this, those
studies that did suggest an association did not concur on its
direction. To date, biological factors have received little atten-
tion although haemoglobin was reported not to be unrelated
to fatigue.

A number of factors could be contributing to the apparent
conflict surrounding the reported prevalence of CRF. Firstly,
this could be attributed to the difference in opinion in what
constitutes fatigue. A number of the studies reviewed re-
ported percentages of participants who were substantially
or severely fatigued, whereas others stated the percentage
of all participants experiencing fatigue, no matter how slight.
This is an important factor to be aware of when interpreting
the outcome. The fatigue assessment tool used could have
led to inconsistent results, as each multidimensional mea-
sure differs in format, content and dimensional structure.*
Participants are required to rate their fatigue over a certain
time period, for example the past week or past month. This
could lead to inconsistent findings as it requires some averag-
ing of the fatigue experience.” Fatigue assessment is further
complicated by the problem of subjectivity; self-report mea-
sures are subject to a recall bias and may result in either over
or under-reporting of the fatigue experience. Finally, a selec-
tion bias was evident in some studies as non-participants
reported higher fatigue,”>™®> which could have lead to an
underestimation of the problem. Unfortunately, data on
non-participants was not available in all studies.

An inconsistency was evident in the detection of the tem-
poral changes in CRF. It is possible that fatigue may not have
been assessed frequently enough to detect a change with
time. Where fatigue was only assessed pre and post-treat-
ment and no significant change in fatigue was noted, it is pos-
sible that certain fluctuations may have been missed. The
small sample size in many studies may have lead to an inabil-
ity to detect subtle changes in the level of fatigue.*? Further-
more, the phenomenon of ‘response shift’ could have a
large effect on the ability to determine patterns of fatigue;
that is, as patients became accustomed to the feelings of fati-
gue they no longer rated them as severe.*?

Inconsistent findings limited the ability to draw definite
conclusions regarding the variables associated with the initi-
ation and persistence of CRFE. The conflicting results regarding
the relationship of treatment-related variables to CRF could
be due to the crude assessment of the therapy received. Many
studies did not take account of the differences that exist
within a particular treatment modality, for example target
area, dose and fractionation for radiotherapy, and chemother-
apy dose and regime. A number of studies reported no associ-
ation between treatment with radiotherapy and fatigue,
however, De Jong and colleagues,** stated that those partici-
pants that received radiotherapy in addition to chemotherapy
had higher levels of fatigue than those who had chemother-
apy alone. This could indicate that receiving radiotherapy
leads to an increase in CRF, but it could also be the result of
receiving multimodal treatment. This second opinion is sup-
ported by Woo and colleagues® who reported that cancer sur-
vivors who had received multimodal therapy reported higher
levels of fatigue.

From the literature it would appear that anxiety and
depression are associated with CRF, nevertheless, the causal
relationship has yet to be established. The two phenomena
are closely related as they share many of the same symptoms,
which would lead to a high correlation.” An increase in fati-
gue without a concurrent increase in anxiety and depression
was presented in many of the studies and would indicate that
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another variable might be causing the increase in cancer-
related fatigue. Anxiety and depression are therefore not the
sole factors associated with CRF.

A definite relationship exists between other concurrent
symptoms experienced during anti-cancer therapy and CRFE.
However, it is unlikely that the various symptoms associated
with fatigue such as pain, nausea and vomiting, dyspnoea,
cough and appetite loss cause or lead to persistent fatigue
by the same mechanism.?* Nevertheless, although symptom
experience would be a unique experience to each person,
the individualised, effective management of each symptom
may help in the control of CRE.

This review is limited by the inclusion of only English lan-
guage studies; there is a possibility that a language bias is
present. Research has shown that a tendency exists for stud-
ies not showing positive results to be published in non-Eng-
lish language journals,®® thus some studies showing no
increase in fatigue may have been omitted. Regarding fatigue
assessment, although only research utilising a multidimen-
sional instrument was included, in many cases this was used
in conjunction with a uni-dimensional scale. On occasion, it
was unclear which scale the results were based on. Finally,
it was unclear whether the statistical processes employed
by the authors to adjust for extraneous variables; for example,
multiple logistic regressions was adequate or appropriate.

Although fatigue is a symptom experienced by all people,
the severity and impact of fatigue reported by people with
cancer is decidedly worse and deserving of clinical atten-
tion.®* Clinicians should be aware of the phenomenon and
undertake methods of amelioration. This is made compli-
cated by the confusion surrounding the pattern of CRF and
factors associated with its development. Despite the volume
of studies focused on answering these questions, inconsis-
tencies are still evident and a general conclusion cannot be
confidently made. In order to make CRF research more sound,
participants should be followed longitudinally during their
treatment, assessed frequently with a multidimensional CRF
measure and compared with a group of healthy volunteers
to aid interpretation.
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