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Summary
Cancer and cancer treatm ent can have substantial and long-lasting physical,
psychological and social repercussions that can significantly diminish quality o f life
(QOL). This thesis focussed on cancer-related fatigue (CRF), an im portant and often
overlooked aspect o f cancer survivorship.

Although CRF is the m ost com m on side-

effect o f cancer, its causes are not adequately understood. This thesis exam ined a range
o f psychological, biological, behavioural and cognitive contributing factors to CRF.
C hapter 1 described the problem o f CRF and outlined why further research on
this ambiguous and complex condition is necessary.

The em erging evidence for the

role o f cognitive contributing factors to CRF was considered and the suitability o f using
a cognitive-behavioural model for exam ining the causes o f CRF was discussed.
C hapter 2 exam ined the role o f cognitions in CRF by adapting the Illness Perception
Questionnaire (IPQ) for use in this population. The scale was validated in a sample o f
fatigued cancer patients and survivors (n = 155). Confirm atory factor analysis indicated
that the scale’s factor structure was in line with the Com m on Sense M odel (CSM ) on
which it is based, and the resulting subscales exhibited good internal consistency and
adequate test-retest reliability. Consequently, the scale was recom m ended for assessing
patients’ perceptions o f CRF and analysis o f change in cognitions over lime.
C hapter 3 outlined the cognitive-behavioural model o f CRF in greater detail;
existing evidence for the clinical and dem ographic, biological, psychological, sleeprelated, social, behavioural and cognitive contributing factors that are thought to play a
role in the aetiology o f CRF were evaluated. Chapter 4 assessed the contribution o f a
range o f pretreatm ent psychosocial predictors to fatigue both before and after treatment.
Nearly 40% o f the sam ple (n = 100) experienced fatigue at baseline, and psychological
distress and sleep disturbance played a key role in fatigue at this time. Patients who
experienced greater fatigue pretreatm ent were at increased risk o f heightened fatigue
after treatm ent; however, no other dem ographic, clinical, psychological or behavioural
factors at baseline predicted fatigue outcom es post-treatm ent.
Chapter 5 exam ined the role o f cognitive factors in post-cancer fatigue by
testing the causal pathw ays o f the CSM ; assessing the role o f beliefs w ithin a wider
cognitive-behavioural model o f CRF; and exploring w hether changes in cognitions and
coping w ere related to changes in fatigue.
consequence

beliefs

in

C ognitive representations o f CRF, and

particular, predicted

fatigue

severity;

furtherm ore,

this

relationship was partially m ediated by psychological distress and focussing on

sym ptom s.

Negative beliefs about CRF Vv'ere strongly associated w ith psychosocial

c o n elates o f fatigue and predicted fatigue directly and indircctly in m ultivariate models.
Support for a relationship betw een changes in cognitions and changes in fatigue was
lim ited; however, change scores in fatigue w ere strongly related to changes in
psychological factors. C hapter 6 detailed a longitudinal study that exam ined inter- and
intra-individual differences in the trajectory o f fatigue, from before chem otherapy to
approxim ately nine m onths after treatm ent, based on a range o f proposed psychological,
sleep-related and behavioural contributors.

Depression, activity levels, stress, and

sleep-disturbances predicted interindividual differences in fatigue. Changes in fatigue
over tim e were associated with

changcs

in

depression

and physical

activity.

Furtherm ore, the presence o f com orbidities and self-reported activity levels had a
significant impact on the rate o f change in fatigue over time.

Close links betw een

changes in fatigue and changes in QOL w ere also observed.
Chapter 7 exam ined w hether inflam m ation and kynurerine pathw ay (KP)
activation are im plicated in breast cancer patients’ (n = 61) experiences o f fatigue and
depression.

Levels o f the inflam m atory m arker C-reactive protein predicted fatigue

independently o f depression prior to chem otherapy.
increased KP activation played a role.

There was no evidence that

N evertheless, kynurenine levels and post

treatm ent concentrations o f the inflam m atory cytokine interleukin-6 w ere associated
with changes in depressive sym ptom s. C hapter 8 exam ined whether dysregulation o f
hypothalam ic-pituitary-adrenal axis functioning plays a role in CRF by investigating the
association between cortisol levels and fatigue severity.

There was no evidence that

lower levels o f m orning cortisol, a less pronounced aw akening cortisol response, and
flatter diurnal cortisol rhythm s were associated with fatigue post-treatm ent (n = 68).
C hapter 9 used the ‘additional com m ents’ left by participants (n = 73) at the end
o f a quantitative questionnaire to gain insight into patients’ lived experiences o f CRF.
Them atic analysis indicated that dom inant discourses o f cancer and illness can shape
these experiences, and that individual narratives are often lost when they deviate from
or oppose established conceptualisations o f survivorship and recovery. The dom inance
o f such discourses thus overshadow s and/or inhibits the em ergence o f a discourse o f
CRF that acknowledges the potentially lingering presence o f cancer in people’s lives.
Chapter 10 integrated the em pirical findings presented in this thesis and
discussed the implications for understanding the developm ent o f CRF. Lim itations o f
the research were considered and directions for further research were suggested.
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Chapter 1; G eneral Introduction
“I liken Cancer to a Tsumani. It liits you like a wave and then you're left with all this debris
afterwards. You have to pick up the pieces - like fatigue.” - Monica
1.1 C ancer Trends in Ireland
Advancem ents in cancer treatm ents, m ore efficient and effective screening
program m es, as well as an aging population have contributed to significant increases in
the incidence o f cancer and the life expectancy o f cancer patients (National C ancer
Registry, 2011). The average num ber o f new cancer cases per year recorded in Ireland
from 2007-2009 was 29,745, a 12% increase from the annual average in the previous
three year period (2004-2006), and approxim ately 50% higher than the figures collected
in 1994 w hen the National C ancer R egistry was first established.

M ortality figures

show the opposite trend with a 15% decline during the same tim e-fram e; the overall 5year survival rate for invasive cancers (excluding non m elanom a skin cancer) diagnosed
betw een 1994-1997 was 55% com pared to 40% for those diagnosed betw een 20032007 (National C ancer Registry, 2011). As a result, more people are living longer after
cancer treatm ent and this trend is likely to continue in the future. A lthough there are no
com plete prevalence figures available in Ireland, it is known that 90,750 people who
were diagnosed with invasive cancer betw een 1994 and 2008 were still alive at the end
o f 2008 (National Cancer Registry, 2011). Consequently, cancer survivorship issues,
such as the long-term side-effects o f cancer treatm ent and their impact on quality o f life
(QOL), are becom ing increasingly im portant in the Irish health care system and for our
research agenda.
1.2 Cancer-R elated Fatigue
Fatigue is reported to be the m ost distressing side-effect o f cancer treatm ent,
even m ore so than other sym ptom s more com m only associated with cancer treatm ent,
such as pain, nausea, and vom iting (B lohm er et al., 2005; V ogelzang et al., 1997).
Cancer-related fatigue (CRF) is m ultidim ensional; it is characterized by a persistent and
subjective sense o f exhaustion that can affect patients on physical, em otional, and
cognitive levels (M orrow, 2007; National Com prehensive C ancer N etwork, 2012a).
Furtherm ore, CRF can severely lim it patients’ social functioning and their ability to
carry out everyday tasks o f daily living (Hofm an, Ryan, Figueroa-M oseley, Jean-Pierre,
& M orrow, 2007).

Unlike fatigue experienced by other populations, CRF is

disproportionate to levels o f activity and is unresponsive to sleep or rest (Jean-Pierre et
a!., 2007). Thus, it presents a significant burden for both patients and their caregivers

that can have extrem ely devastating and long-term effects on quality o f life. Patients
with severe and persistent CRF m ay be forced to go on lengthy or perm anent sick leave
(Curt et a l , 2000; Gupta, Lis, & Gnatseh, 2007). Level o f fatigue has been found to be
predictive o f length o f sick leave (Spelten et al., 2003), while clinically m eaningful
reductions in fatigue have been associated with gains in productive tim e, decreases in
the am ount o f assistance needed from caregivers, and im provem ents in the ability to
perfoiTn usual activities and fam ily responsibilities (Berndt et al., 2005).
CRF is also one o f the m ost com m on side-effects o f cancer treatm ent; between
50-90% o f cancer patients experience fatigue (Cam pos, Hassan, Riechelm ann, & del
Giglio, 201 lb), and 19%-38% o f patients continue to report severe persistent CRF for
m onths or even years after com pleting treatm ent (Prue, Rankin, Allen, Gracey, &
Cram p, 2006). Flowever, despite its prevalence and impact, CRF continues to be under
reported,

under-diagnosed,

and

under-treated

(Cam pos

et al.,

2011b; National

Com prehensive C ancer N etw ork, 2012a). Although there is em erging evidence for a
variety o f different treatm ent approaches for this side-effect (Kangas, Bovbjerg, &
M ontgom ery, 2008; M inton, Richardson, Sharpe, Hotopf, & Stone, 2008; M ustian et
al., 2007), the precise m echanism s underlying the developm ent and m aintenance o f
persistent CRF are still not clear and, therefore, it is difficult to establish a scientific
basis for effective prevention and targeted treatm ent.
1.3 Theoretical Fram ew ork for the Thesis
The causes o f CRF are com plex and involve a num ber o f interrelated factors
rather than any single m echanism (W ang, 2008).

Research has linked num erous

biological, psychological, social, behavioural, and cognitive contributing factors with
CRF (Oh & Seo, 2011; Payne, 2004).

The factors that have received the greatest

attention in the literature include treatm ent-related variables, hypothalam ic-pituitaryadrenal (HPA )-axis and circadian rhythm disruption, alterations in the level and
functioning o f inflam m atory cytokines, sleep disturbances, reduced activity levels, and
psychological factors, such as depression and anxiety (Stone & M inton, 2008; W ang,
2008). In addition, the role o f cognitive factors, such as fatigue catastrophising and low
perceived control, are increasingly being acknow ledged (e.g., Andrykow ski, Donovan,
Laronga, & Jacobsen, 2010; Donovan, Small, Andrykow ski, M unster, & Jacobsen,
2007; Servaes, Gielissen, V erhagen, & Bleijenberg, 2007). These different contributing
factors m ay help to bring on fatigue during treatm ent or help to prolong fatigue after
treatm ent has been com pleted (Rotonda, Guillem in, Bonnetain, & Conroy, 2011), and
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different types o f contributing factors are likely to have different degrees o f influence
depending on a patient’s position in the treatm ent trajectory. For exam ple, clinical and
biological factors, such as cancer type and severity, treatm ent type and intensity, and
treatm ent-related side-effects, such as endocrine dysregulation and anaem ia, m ay
initially cause fatigue; how ever, other psychological and behavioural factors m ay help
to cxaccrbate and m aintain fatigue once cancer treatm ent has been com pleted and/or the
physiological im pact o f treatm ent has subsided.

Furthennore, as m any o f the

contributing factors identified are them selves interrelated (Ryan et al., 2007), this could
result in a circular process o f influence, w hereby different factors associated w ith CRF
help to perpetuate one other, and thereby fatigue over tim e. This is sim ilar to B eck’s
cognitive behavioural model o f em otional distress, which distinguishes between
predisposing and precipitating factors and a self-m aintaining cycle o f cognitive,
affective, behavioural and physiological perpetuating factors (Beck, 1976; Deary,
Chalder, & Sharpe, 2007). This cycle is autopoietic, w hereby the interactions between
the different perpetuating factors help to m aintain one another and the processes which
produced them.
The cognitive-behavioural model o f perpetuation has been successfully applied
to a variety o f conditions with complex and m ultifactorial aetiologies, such as chronic
fatigue syndrom e (CFS) and irritable bowel syndrom e (D eary et a!., 2007; Knoop,
Prins, M oss-M orris, & Bleijenberg, 2010).

Its suitability for CRF is supported by a

num ber o f lines o f evidence. Firsdy, the model accounts for the m ultitude o f different
factors that have been associated with the developm ent o f CRF, and the often
conflicting findings that have em erged from studies based around different treatm ent
tim epoints. For exam ple, while the prevalence and severity o f fatigue in cancer patients
is greater than in the general population (Fernandes, Stone, Andrews, M organ, &
Sharma, 2006; Jacobsen, Hann, et al., 1999), supporting the role o f cancer and cancertreatm ents in initiating CRF, relationships betw een post-treatm ent CRF and tim e since
diagnosis or treatm ent, disease stage, or type or extent o f treatm ent are not supported by
m ost studies (A ndrykow ski, Curran, & Lightner, 1998; O kuyam a et al., 2000; Sei'vaes,
Verhagen, & Bleijenberg, 2002c).

Flowever, findings do suggest that other factors,

such as poor sleep quality and sleep disturbances (e.g., A lexander, M inton, A ndrew s, &
Stone, 2009), depression (e.g.. Bow er et al., 2006), anxiety (e.g., Servaes, van der W erf,
Prins, Verhagen, & Bleijenberg, 2001), physical activity (e.g., Servaes, Verhagen, et al.,
2002c), and catastrophising in response to fatigue
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(e.g., Donovan et al., 2007), are

related to persistent CRF. In addition, som e longitudinal studies have started to em erge
that support the role o f biological/treatm ent-related factors in precipitating CRF and the
role o f cognitive and behavioural factors in perpetuating CRF (e.g., Andrykowski et al.,
2010; Donovan et al., 2007).
Secondly, the cognitive-behavioural model allows a unique perpetuating cycle
o f cognitive, behavioural, affective, and physiological factors for each individual
(D eary et al., 2007), which further helps to explain the conflicting evidence for the
involvem ent o f different factors in the aetiology o f CRF.

For exam ple, while

depression is one o f the strongest predictors o f CRF, not all patients with CRF also have
significant levels o f depression. Sugaw ara (2005) reported that a significant num ber o f
cancer survivors, who did not suffer from clinical depression, still experienced fatigue,
and findings from other studies suggest only about a third o f patients with severe CRF
also have depression

(Kim et a!., 2008; Servaes, Verhagen, et al., 2002c).

Thus,

depression m ay be a com m on, but by no m eans necessary, elem ent o f the CRF
perpetuating cycle.
Finally,

evidence

suggests

that

cognitive-behavioural

therapy

(CBT)

inten'entions that focus on disrupting the cycle o f influence betw een dysfunctional
cognitions, unhelpful coping strategies, and psychological distress are effective in
reducing CRF. For exam ple, G iellesen et al. (2007; 2006) reported that a personalised
CB T-based intervention directed at proposed perpetuating factors o f CRF was effective
in reducing fatigue in a sam ple o f disease-free cancer survivors relative to a w aiting-list
control sample.
A cognitive-behavioural m odel therefore appears to be a suitable fram ew ork for
the aetiology o f CRF; however, more longitudinal research is necessary to test whether
this m odel can account for changes in CRF severity over tim e. The m ajority o f studies
to date have been cross-sectional and have focused on a small num ber o f hypothesised
contributing factors in isolation.

Longitudinal studies that track the developm ent o f

CRF from before treatm ent and assess a broad spectrum o f psychosocial and
physiological predictors across the cancer trajectory are required to understand the
factors that precipitate CRF and the interplay o f factors that help to perpetuate CRF
post-treatm ent. Furtherm ore, although the effectiveness o f CBT interventions supports
the role o f patients’ illness beliefs in the aetiology o f CRF, and cognitive factors, such
as low perceived control and catastrophising, have been linked to CRF severity, the role
o f illness perceptions has not been adequately explored, and there is little evidence that
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changcs in such beliefs actually m ediate reductions in fatigue.

Finally, while some

cognitive factors, such as control perceptions, have been assessed in the context o f CRF
there is no standard m easure o f patients’ illness beliefs regarding CRF.
1.4 Aim s o f the Thesis
The aim o f this thesis was to elucidate the m echanism s underlying the
developm ent o f CRF and to test the appropriateness o f a cognitive-behavioural
fram ew ork for understanding the interplay o f different contributing factors to CRF over
tim e. The research is presented in three sections. The aim o f the first section, described
in C hapter 2, was to adapt the Illness Perception Q uestionnaire (M oss-M orris et al.,
2002; W einm an, Petrie, M oss-M orris, & Horne, 1996) for assessing the illness beliefs
o f people with CRF. The availability o f a scale for quantitatively assessing how people
with

CRF

conceptualise

representations

o f CRF

their

fatigue

is

change

over

tim e,

necessary
and

for

for

exam ining

exploring

whether

whether

such

representations can influence psychological and behavioural responses to symptom s
and symptom outcom es.

Furtherm ore, the im portance o f developing condition- and

culture-specific m easures o f illness representations has been noted (M oss-M orris et al.,
2002 ).
The second section o f this thesis investigated the contributing factors to CRF.
C hapter 3 reviews the existing literature on the aetiology o f CRF, and Chapters 4 to 8
analyse findings from a longitudinal study that explored the trajectory o f fatigue in a
m ixed sample o f cancer patients. The aim o f these chapters w as to exam ine the role o f
a variety o f proposed clinical-dem ographic, biological, behavioural, psychological, and
cognitive predictors in CRF, from before chem otherapy treatm ent to approxim ately
nine m onths post-treatm ent. Furtherm ore, in line with the cognitive-behavioural model,
interrelationships betw een various contributing factors at different points along this
trajectory were investigated.
Finally, the third section o f this thesis, presented in Chapter 9, consists o f a
qualitative study that explored the experiences o f patients with CRF based on the
‘additional com m ents’ they left at the end o f quantitative questionnaires. Although the
aetiology o f CRF is conceptualised within a biopsychosocial m odel o f illness, the
sociocultural influences that fom i part o f the social dim ension also need to be
considered.

The environm ent and cultural context in which people perceive and

respond to symptom s impose certain expectations regarding illness and recovery.
Exploring people’s own accounts o f a sym ptom can give insight into such sociocultural
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factors, and can provide a context for the observed bcUefs and the inteiplay between
cognitions and psychological and behavioural responses.

The final empirical chapter

thus exam ines the sociocultural context o f CRF, and considers how it can inform our
understanding and m anagem ent o f this symptom. In addition, to further contextualise
the findings in this thesis and to set the scene for each subsection, a quote from a
participant is presented at the start o f each chapter.
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Chapter 2: Assessing Patients’ Beliefs A bout Their Cancer-R elated Fatigue:
Validation o f an A dapted Version o f the Illness Perception Q uestionnaire.
“I think part of my fatigue is from side effects from tailing the chemo drug Taxotere. ... The
radiation damaged my bone marrow "factoi'y" so I have low red & white blood cells. There
isn't anything thing they can do. That is the most frustrating part.” - Niamh
2.1 Introduction
Cancer-related fatigue (CRF) is a com m on and distressing side-effect o f cancer
treatm ent that impacts negatively on patients’ quality o f life (Hofman et a!., 2007). Up
to a third o f cancer survivors continue to experience CRF long after com pleting
treatm ent (Prue et a!., 2006); however, the causes o f persistent fatigue are not clear.
W hile chem otherapy and radiation therapy are know n to cause the fatigue experienced
by alm ost all patients during active treatm ent, the developm ent o f persistent CRF in
some cancer survivors is likely to involve com plex interactions between biological,
psychological, social, and behavioural factors (Bow er, 2005; Ryan et al., 2007).
Patients’ own beliefs about their CRF may also help to m aintain this side-effect. For
exam ple, the belief that physical activity is harmful for fatigue (Y oung & W hite, 2006),
low perceived control over fatigue (e.g., Servaes et al., 2007), and som atic and
psychological causal attributions (e.g., Servaes, V erhagen, et al., 2002c) have all been
associated with severe CRF in cancer suw ivors. Furtherm ore, such beliefs m ay also
exacerbate some proposed contributing factors to C R F, such as anxiety, depression,
sleeping problem s, and activity avoidance.
Leventhal’s comm on sense model (CSM , Leventhal, Nerenz, & Steele, 1984)
outlines how patients create representations o f an illness to understand and respond
appropriately to their condition. These representations com prise different dim ensions
(W einman et al., 1996).

Identity refers to patients’ beliefs about the nature o f their

illness and the sym ptom s associated with it. Cause relates to beliefs about the factor(s)
that caused their illness.

Time-line is concerned with the patient’s perception o f how

long their illness will last. Consequences refer to the perceived severity o f the illness
and its likely impact. Finally, cure/controllability is concerned with the extent to which
the patient believes their illness can be controlled or cured through their own actions or
through treatm ent.
The illness dim ensions outlined in the CSM have been m easured using the
Illness Perception Questionnaire (IPQ; W einm an et al., 1996) or its revised version, the
IPQ-R (M oss-M orris et al., 2002).

Research suggests that the structure o f patients’
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illness beliefs are stable across a diverse range o f chronic and acute conditions (Hagger
& Orbell, 2003) including coronary heart disease (e.g., French, Lewin, W atson, &
Thom pson, 2005), chronic fatigue syndrom e (CFS; e.g.. G ray & Rutter, 2007) and
rheum atoid arthritis (e.g.. G raves, Scott, Lem pp, & W einm an, 2009).

The stm ctural

validity o f the IPQ dim ensions has been supported using both exploratory (EFA;
Hagger & Orbell, 2003) and confm natory factor analysis (CFA; e.g., H agger & Orbell,
2005).

Illness representations are powerfLil predictors o f health outcom es, such as

social and physical functioning, psychological well-being, and vitality (H agger &
Orbell, 2003), som etim es even m ore so than objective clinical m easures (e.g., Carlisle,
John, Fife-Schaw, & Lloyd, 2005).

Furtherm ore, changes in beliefs have been

associated with significant changes in illness outcom es; for example, significant
reductions in fatigue and disability in CFS patients were associated with changes in
perceived control and illness identity (M oss-M orris, Sharon, Tobin, & Baldi, 2005).
P atients’ illness representations are based on their own beliefs and experiences,
and thus m ay not be consistent with m edical facts (Diefenbach & Leventhal, 1996).
This m odel is therefore particularly suitable for understanding how patients m ake sense
o f and cope with CRF because doctors frequently fail to adequately discuss CRF with
patients and m ay give them little or no infom iation about how to m anage fatigue (Curt
et al., 2000; Donovan, Hartenbach, & M ethod, 2005; Donovan & W ard, 2005; Piredda
et al., 2007; Ream, Browne, Glaus, K nipping, & Frei, 2003). Thus, patients are often
left with their own representations o f CRF and their own strategies for m anaging it
(Barsevick, W hitm er, & W alker, 2001).

The appropriateness o f the m odel is also

supported by qualitative research, which found that patients’ statem ents during a focus
group on CRF could be directly m apped onto the representation, coping and appraisal
com ponents o f the CSM (Barsevick et al., 2001).
The aim o f the current study was to develop an adapted version the IPQ-R
suitable for assessing cancer patients’ own representations o f the nature and perceived
causes o f their fatigue.

Such a m easure could be used in clinical practise to identify

w hether patients have an inadequate or inaccurate conception o f CRF that m ay be
contributing to inappropriate coping strategies and/or increased sym ptom burden
(Barsevick et al., 2001).

An IPQ m easure for CRF m ay be useful for identifying

cognitive predictors o f persistent fatigue in cancer patients.

In addition, such a scale

w ould help to capture how beliefs regarding CRF change over time as patients move
from active treatm ent, to post-treatm ent, to post-cancer stages o f recovery, and whether

such cognitions influence fatigue severity across these stages.

Changes in fatigue-

related cognitions have been proposed as a likely m ediator for cognitive-behavioural
therapy (CBT) intervention effects (G oedendorp et al., 2010).

CBT attem pts to

im prove fatigue by challenging unhelpful thoughts and m aladaptive coping strategies
(e.g., Arm es, Chalder, A ddington-H all, Richardson, & Hotopf, 2007; Cohen & Fried,
2007; Gielissen et al., 2006; Goedendorp et al., 2010).

H ow ever, evaluation o f such

interventions has focused on outcom c m easures o f fatigue and psychological wellbeing;
no empirical evaluation has exam ined w hether p atients’ beliefs were actually changed
and if such changes could explain reductions in fatigue, either directly or through
coping. Consequently, a scale for assessing C R F-specific beliefs that captures m any o f
the existing targets o f C B T-interventions (e.g., perceived lack o f control over CRF and
unhelpful causal attributions; Gielissen et al., 2006) could be extrem ely useful.
The im portance o f beliefs in CRF has been recognised with some belief-based
m easures em erging that assess sym ptom burden from the patient’s perspective. Baro et
al. (2009) developed the ‘Perform Q uestionnaire’ to assess patient perceptions o f CRF
for use in clinical practice.

However, this m easure does not capture patients’ beliefs

about the nature o f fatigue; rather, it assesses the im pact and consequences o f fatigue
(Baro et al., 2009).

W hile the ‘Symptom R epresentation Q uestionnaire’ (SRQ;

Donovan, W ard, Sherwood, & Serlin, 2008) does focus on illness representations, it
was developed to assess patients’ beliefs about all cancer-related sym ptom s and not
fatigue specially; thus, it does not fully capture the com plexity o f CRF, especially
regarding the range o f possible causal attributions patients m ay have. Furtherm ore, the
dim ensional structure o f the SRQ is not theoretically consistent with the CSM . Thus, at
present a theoretically consistent and psychom etrically robust measure for assessing
patients’ representations o f CRF is lacking.
The aim s o f this study were to (1) adapt the IPQ -R for use with patients who
have CRF, (2) to assess the factorial validity o f the adapted scale using CFA, and (3) to
test the psychom etric properties o f the scale.

The approach described by Clark and

W atson (1995) was used to guide scale developm ent and psychom etric evaluation.
Clark and W atson highlight three com ponents o f construct validity; substantive (the
conceptualisation and developm ent o f an item pool), structural (item selection and
evaluation) and external validity (evaluation o f w hether the test or m easures are related
to external constructs in the theorized way).

A s the CSM provides a hypothesised

structure for the scale items, CFA was used to evaluate w hether the adapted IPQ for

CRF is stmcturally equivalent to the original version o f the scale (Fleming, Martin,
Miles, & Atkinson, 2009). CPA has been used previously to evaluate adaptations o f the
IPQ (e.g., Cabassa, Lagomasino, Dwight-Johnson, Hansen, & Xie, 2008; Chen, Tsai, &
Lee, 2008).
2.2 M ethod
2.2.1 Q uestionnaire developm ent.

2.2.7.7 The original IPQ-R scale. The IPQ-R (Moss-Morris et al., 2002) is
divided into three sections. Section A assesses illness identity and asks respondents to
report (a) whether they have experienced each o f a list o f 14 commonly experienced
core symptoms and (b) whether they believe each o f these symptoms is specifically
related to their illness using ayes/no response format. The sum o f the yes-responses to
part (b) is used as the identity subscale score. Section B contains 38 items that assess
the timeline acute/chronic, timeline cyclical, consequences, personal control, treatment
control, illness coherence, and emotional representation dimensions.

These items

consist o f statements (e.g., “My illness will last a long time”) that are rated on 5-point
Likert scales ranging from 1 (strongly disagree) to 5 {strongly agree). The mean o f the
subscale items measures that illness dimension. Section C is concerned with the causes
dimension.

Respondents indicate whether they believe each o f a list o f items (e.g.,

stress) caused their illness using the same 5-point Likert scale.
2.2.1.2 Scale modifications. Modifications were made to adapt the IPQ-R for
CRF. The instructions for completing the scale were modified by replacing the phrase
“your illness” with “your cancer-related fatigue” . In Section A, the list o f symptoms
included in the identity dimension was tailored to CRF by including 12 symptoms
(diminished energy or increased need to rest, diminished concentration or attention,
sleep difficulties or increased sleepiness, problems with short-term memory, a need to
struggle to overcome inactivity, difficulty completing daily tasks, unrefreshing or
nonrestorative sleep, decreased motivation or loss o f interest, significant distress or
impairment in social or occupational functioning, general weakness or limb heaviness,
marked emotional response [e.g., sadness, fmstration, or irritability], and fatigue after
physical activity that last several hours) specifically associated with this condition
(Moss-Morris et al., 2002; Weinman et al., 1996) based on the CRF diagnostic criteria
(Celia, Davis, Breitbart, & Curt, 2001; Cella, Peterman, Passik, Jacobsen, & Breitbart,
1998).

Six generic symptoms were also retained from the IPQ-R (pain, headaches,

dizziness, stiff joints, sore eyes, and upset stomach) so that the identity dimension
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w ould also include some symptom s not specifically related to CRF.

Patients with

chronic conditions often attribute comm on sym ptom s to their illness and the belief that
m any sym ptom s are due to an illness has been related to adherence, the use o f
avoidance coping and emotional expression coping strategies, psychological adaptation
and disability (Edwards, Suresh, Lynch, Clarkson, & Stanley, 2001; Kaptein et al.,
2008; M oss-M orris & Chalder, 2003). Patients with chronic fatigue syndrom e (CPS) in
particular often attribute a high num ber o f com m on sym ptom s to their illness and
engage in sym ptom focussed coping (M oss-M orris & Chalder, 2003).

As CRF has

sim ilar diagnostic criteria to CPS and m ay involve som e o f the sam e illness
m echanism s (Bennett, Goldstein, Friedlander, Hickie, & Lloyd, 2007) cognitive factors
related to sym ptom attributions and focussing m ay also be im portant for CRF.
The structure and response format o f Section B w ere retained; however, the
phrase '‘my illness” was replaced with “my fatigue” . The w ording o f two items was
also m odified slighdy; the item “M y treatm ent can control m y illness” was changed to
“Treatm ent can control my fatigue” because patients with CRF often do not receive any
treatm ents specifically for this condition (National C om prehensive Cancer Netw ork,
2010). Furthem iore, the item “The symptom s o f m y illness change a great deal from
day to day” was changed to “The severity o f my fatigue changes from day to day”
because fatigue itself m ay be seen as a sym ptom during cancer treatm ent and this may
have led to confusion. N o other changes were m ade to Section B before pilot testing.
Finally, in Section C, items were added to the causes dim ension to reflect the
contributing factors to CRF outlined by the N C CN (N ational Com prehensive Cancer
Network, 2010).

In addition, in the instructions for this section respondents were

instructed to think about the “causes and contributing factors to your fatigue” rather
than just “the cause o f your illness” . This change was m ade because although cancer
and/or cancer treatm ents are thought to initiate the onset o f CRF, other factors are
thought to contribute to the persistence o f fatigue after treatm ent. Previous research has
illustrated that recognising the role o f other possible contributing factors, such as
psychological attributions, is associated with fatigue severity (e.g., Servaes, Verhagen,
et al., 2002c).

For this reason, the instructions for Section C also refer to “ fatigue”

rather than “cancer-related fatigue”; so that respondents also think about possible noncancer-related contributing factors to their current level o f fatigue.
2.2.1.3 P iloting o f the adapted IPQ-R. The original item pool was m odified
based on a pilot study in line with Clark and W atson’s (1995) description o f the
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iterative process o f scale development. A small pilot study was carried out to the check
the clarity o f the items in the adapted IPQ-R and to help reducc the number o f the items
in the final scale. Twelve post-treatment cancer survivors who self-reported CRF to
their oncology care team and had no other medical conditions associated with fatigue
were asked to complete the entire adapted IPQ-R and then to provide feedback to the
researcher afterwards.

Feedback about item clarity and appropriateness was used to

guide item selection. For example, the item “My fatigue has had serious economic and
financial consequences” was eliminated because participants in the pilot study reported
that they did not consider this when asked about the consequences o f their CRF.

In

addition, the range and distribution o f correlations between the items intended to
measure a particular subscale were examined to address scale homogeneity (Clark &
Watson, 1995). Items that did not correlate with the other subscaie items or items that
performed contrary to theory were eliminated. For example, the item “My actions will
have no effect on the outcomes o f my fatigue” was eliminated because it did not
correlate with any o f the other items intended to measure the personal control subscale.
A clinical psychologist experienced in the treatment o f CRF was asked to check the
appropriateness o f the remaining items. After piloting the final scale, the IPQ-CRF,
consisted o f 18 identity items in Section A, 21 items in the Section B (with 3 items for
each subscale) and 19 causal items in Section C (see Appendix 1).
2.2.2 Additional measures. Demographic (age, gender, marital and
employment status) and medical information (cancer type, treatment, time o f diagnosis
and treatment, comorbid medical conditions) was obtained through a questionnaire.
2.2.2.1 Fatigue. The Functional Assessment o f Cancer Therapy Fatigue
(FACT-F) subscale (Yellen, Celia, Webster, Blendowski, & Kaplan, 1997) assessed
fatigue severity.

The 13-item FACT-F is a unidimensional scale with excellent

psychometric properties that has been widely used in a range o f cancer populations
(Alexander, Minton, & Stone, 2009; Minton & Stone, 2009). A lower score indicates
greater fatigue, whereby a score o f below 36 indicates significant fatigue.
2.2.3 Procedure. Following receipt o f ethical approval (see Appendix 2),
participants were recruited through cancer associations and support groups in Ireland
and the United Kingdom or through their oncology care team.
advertised on cancer association websites.

The study was also

Cancer patients and survivors who self-

reported fatigue were eligible to participate.

After giving infonned consent (see

Appendix 3), participants completed questionnaires on-line or in hard-copy and
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returned them using stam ped-addresscd envelopes. Participants were asked to com plete
the questionnaires twicc so that test-retest reliability could be assessed; those agreeing
to the follow -up were either posted questionnaires or e-m ailed a link to an on-line
version a week after their initial participation. The inclusion criteria were; 1) being at
least 18 years o f age, 2) previously undergoing or currently undergoing treatm ent for
cancer (excluding non-invasive skin cancer), 3) cunently experiencing “significant
cancer-related fatigue” (determ ined by self-report).

Individuals who reported fatigue

that was attributable to another medical condition were excluded from participation.
Table 2.1 D em ographic characteristics o f participants
Category
n (%)
Online
89 (57%)
Hard-copy
66 (43%)
Gender
Female
128 (83%)
Male
27(17%)
Marital status
Single
36 (24%)
Married/Long-temi partner
112(73%)
Widowed
4 (3%)
Employment status
Employed full-time
50 (33%)
14 (9%)
Employed part-time
Unemployed
13 (9%)
Student
5 (3%)
Hou.sewife
16(10%)
Retired
27 (18%)
Resigned/off work due to illness
27 (18%)
Cancer Type
Breast cancer
44 (28.5%)
Lymphoma
35 (23%)
Gynaecological cancer
35 (23%)
Leukaemia
20(13%)
Genitourinary cancer
7 (4.5%)
Gastrointestinal cancer
5 (3%)
Other (sarcoma, lung, thyroid, bone, brain tumour) 8 (5%)
Treatment received^
Surgeiy
100 (65%)
Chemotherapy
120(78%)
Radiation therapy
53 (35%)
6 (4%)
Stem cell transplant
Time since treatment
Active treatment
48 (31%)
46 (30%)
< 1 years post-treatment
I -2 years post-treatment
22(14%)
39 (25%)
>2 years post-treatment
Comorbid medical condition None
85 (59%)
1 comorbid condition
31 (22%)
2-3 comorbid conditions
24 (17%)
4-5 comorbid conditions
3 (2%)
^ For this category num bers and percentages represent the total num ber o f people who
Variable
Method of participation

received each treatm ent.
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2.2.4 Participants. O ne hundred and fifty-five patients with a variety o f cancer
diagnoses participated; 12 participants w ere recruited through an oncology care team,
54 v/ere recruited through cancer support groups, and 89 w ere recruited through cancer
association websites. Table 2.1 describes the sam ple dem ographic characteristics. The
first 22 participants w ere not asked to com plete follow -up assessm ents'.

O f the

rem aining 133, 97 returned the follow -up questionnaires, 9 had requested not to be rccontacted and 27 did not com plete the follow -up giving a response rate o f 78%. The
mean age was 50 years {SD = 12.34 years); the mean tim e since diagnosis was 2 years
and 11 m onths (SD = 43.34 m onths. Median = 19 months). Forty percent o f the sam ple
(// = 58) suffered from an additional m cdical condition.

The m ost comm on types o f

conditions reported were high blood pressure {n = 1 1 ) , asthm a (// = 10), hypothyroidism
(« = 8), and arthritis, cardiac problem s, cholesterol and diabetes (all with n = 5). All
other conditions were reported by less than five participants.
2.2.5 Analysis.
2.2.5.1 Structural validity o f the IPQ-CRF. The hypothesised factor structure
o f Section B o f the IPQ-CRF at both Tim e 1 and 2 was tested with CFA using AM OS 7
(SPSS Inc., Chicago, Illinois 60606, US). The hypothesised CFA model specified the
items purported to m easure tim eline acute/chronic and cyclical, consequences, personal
and treatm ent control, illness coherence and emotional representation as indicators o f
latent factors representing the theoretical illness dim ensions. As the chi-square index is
an inadequate stand alone fit index, because o f its sensitivity to small and large sample
sizes (Bentler & Bonett, 1980), different fit indices were used to evaluate the model.
The standardised root m ean square residual (SRM R), which quantifies the mean
absolute value o f the conelation residuals, is reported; lower values indicate better
m odel fit, with values below .05 indicating good fit. M odel fit was also exam ined using
the com parative fit index (CFI), which approaches 1 for a perfect model fit.

Values

exceeding .95 indicate a good fit o f the m odel to the data (Hu & Bentler, 1999);
however, values greater than .90 are acceptable (Bentler, 1990). Finally, the root m ean
square error o f approxim ation (RM SEA ), a parsim ony adjusted index that con'ects for
m odel com plexity, was exam ined. Values close to or lower than .05 indicate a close
approxim ate fit (Hu & B entler, 1999).

In addition, configual and m etric factorial

invariance over time was tested using the steps described by Horn and M cA rdle (1992).

' due to an adm inistrative error.
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Causal attributions can represent a num ber o f different sub-factors, w hich can
vary across different conditions (M oss-M orris et al., 2002).

Therefore, in line with

previous research (e.g., M oss-M orris et al., 2002), the factor stm cture underlying
Section B o f the IPQ-CRF, the causes item s, was explored separately using principal
com ponents analysis (PCA) with a Varim ax rotation.

The num ber o f factors was

determ ined by exam ining the Eigenvalues and the scree plot; item loadings greater than
0.5 were taken to represent a factor.
Section A o f the IPQ-CRF, the identity items, was not included in the CFA or
PCA because this scale is calculated in a different m anner to the other subscales.
Psychom etric testing o f this section is described below.
2.2.5.2 Psychom etric properties o f the IP Q -C R F identity subscale. The
validity and reliability o f the identity scale were tested using m ethods described by
M oss-M orris et al. (2002). A paired sam ples t test was used to com pare the num ber o f
experienced sym ptom s with the num ber o f sym ptom s associated with CRF in order to
support a conceptual distinction betw een sym ptom experience and illness identity. The
internal reliability o f the identity scale was evaluated using C ronbach’s alpha. Finally,
the frequency with which each sym ptom was included in participants’ illness identity
w as investigated as an indicator o f the content validity o f the symptom list.
2.2.5.3 Psychom etric properties o f the IP Q -C R F Section B an d C subscales.
The internal reliability o f the subscales was evaluated using C ronbach’s alpha for Time
1 and 2. Pearson correlations were used to exam ine the test re-test reliability o f the
mean subscale scores across the two tim epoints. C orrelation coefficients betw een .40
and .59 were considered fair, betw een .60 and .74 were considered good, and betw een
.75 and 1.00 were considered excellent (Cicchetti, 1994).

Pearson correlations

investigated the interrelations am ong the IPQ-CRF subscales and betw een the IPQ-CRF
subscales and fatigue severity at Tim e 1 to assess w hether these relationships were
theoretically consistent.

These analyses were used as an indicator o f concurrent

validity. Regression analysis assessed w hether the Tim e 1 and 2 IPQ-CRF dim ensions
predicted

fatigue severity in

line with

the

CSM , and w hether the cognitive

representations o f CRF could explain the variance in em otional representations (M ossM orris et al., 2002). Two items (dim inished energy and fatigue after physical activity)
were dropped from the identity subscale for these analyses to avoid confounding the
predictor and outcom e variables.
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Finally, to exam ine aspects o f external validity, discrim inative validity was
evaluated using the know n-groups m ethod; firstly, by com paring participants on active
treatm ent to cancer survivors w ho had com pleted treatm ent at least one year previously,
and secondly, by com paring participants with the m ost severe fatigue (score <10 on the
FA CT-F) to participants w ith nonclinical levels o f fatigue (score >35 on the FACT-F)
on the IPQ-CRF dim ensions at Tim e 1 using independent samples t tests. Based on the
CSM , participants with severe fatigue were expectcd to have more negative CRF
representations than those w ith nonclinical levels o f fatigue.

In line with previous

research (e.g., com parison o f acute and chronic pain patients; M oss-M orris et al., 2002),
canccr survivors with persistent fatigue were cxpectcd to have m ore negative CRF
representations than participants still on active treatm ent.

However, no differences

were expected between cancer survivors and patients on active treatm ent on the control
dim ensions or the treatm ent-related causal attributions.

As fatigue is a widely

recognised side-effect o f cancer treatm ent and patients generally expect to experience
this symptom during treatm ent (Hofman et al., 2007), it was hypothesised that
participants on active treatm ent w ould attribute their fatigue to treatm ent-related factors
and w ould therefore also report that they have little control over CRF.

In line with

previous studies, it was expected that fatigued cancer survivors in this study w ould also
endorse treatm ent-related causal attributions (Gielissen, Verhagen, et al., 2007) and
have low control perceptions (e.g, Servaes et al., 2007).
2.3 Results
2.3.1 Structural validity and internal reliability.

2.3.1.1 CFA o f the IP Q -C R F Section B snbscales. CFA o f the IPQ-CRF items
at both Tim e 1 and 2 show ed that a seven-factor solution fit the data adequately. For
Tim e 1, although the x (168) = 256.27, p < .001 was statistically significant, the
goodness o f fit indexes indicated satisfactory fit (CFI = 0.94; RM SEA = 0.059; 95% Cl:
044-.073) and the average o f the residuals was small (SRM R = .07).

Similarly, the

Tim e 2 % (168) = 239.53, /? < .001 was statistically significant; however, the goodness
o f fit indexes indicated satisfactory fit (CFI = 0.94 RM SEA = 0.061; 95% Cl: .046.076) and the average o f the residuals was small (SRM R = .09). The standardised factor
loadings at Tim e 1 and 2 are displayed in Table 2.2 w ith the internal reliability o f each
latent factor.
To test for factorial invariance across tim e, a m odel in w hich the loadings
(factor loadings, factor variances, factor covariances, and error variances) for
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co rresp o n d in g item s at T im e 1 and 2 w ere co n strain ed to be equal w as co m p ared w ith
an u n co n strain ed m odel, in w hich loadings w ere freely estim ated.
w ere n o t statistically different, y } d ifference

T he tw o m odels

= 4 1 .5 5 ,/? = ns, su p p o rtin g configual

and m etric factorial invariance (B yrne, 2009; H o rn & M cA rd le, 1992).

T ab le 2.2 S ta n d a rd ize d fa c to r lo a d in g s o f the IP Q -C R F item s a n d in tern a l reliabilities
o f th e su b sca les fo r Tim e 1 a n d T im e 2
IPQ-CRF items and subscales

Time 1

Time 2

P

P

My fatigue is likely to be permanent rather than temporary

.78

.85

My fatigue will last a long time

.76

.79

My fatigue will improve in time (r)

-.80

-.83

Time line (T1 Cronbach a= .83; T2 Cronbach a= 86')

Timeline Cvclical (T1 Cronbach a= .79; T2 Cronbach a= .77)
The severity o f my fatigue changes from day to day

.72

.96

My fatigue is unpredictable

.73

.72

I go through cycles in which my fatigue gets better and worse

.80

.66

My fatigue is a serious condition

.83

.75

My fatigue has had major consequences for my life

.78

.90

My fatigue causes difficulties for those who are close to me

.53

.59

Wliat I do can determine whetiicr my fatigue gets better or worse

.63

.65

The course o f my fatigue depends on me

.88

.96

I have the power to influence my fatigue

.86

.78

The negative effects o f my fatigue can be prevented by treatment

.90

.92

Treatment can control my fatigue

.94

.90

There is nothing which can help my fatigue (r)

-.56

-.58

My fatigue is a mystery to me (r)

.89

.88

My fatigue doesn't make any sense to me (r)

.92

.95

I have a clear picture or understanding o f my fatigue

-.70

-.65

I get depressed when I think about my fatigue

.86

.77

When I think about my fatigue 1 get upset

.93

.84

Having this fatigue makes me anxious

.70

.71

Consecniences (T 1 Cronbach a= .71; T2 Cronbach a= .82")

Personal Control (Tl Cronbach a= .78; T2 Cronbach a= .77")

Treatment Control (^Tl Cronbach a= .74; T2 Cronbach a= .74)

Coherence (Tl Cronbach a= .87; T2 Cronbach a= .84)

Emotional representation (Tl Cronbach a= .87; T2 Cronbach a= .81)

N ote. T1 = T im e 1, T2 = T im e 2, p = S tandardised factor loading, (r) = item reverse
scorcd.

17

2.3.1.2

EFA o f the IP Q -C R F causal attributions suhscales. As causal

attributions can com prise different sub-factors specific to a given illness, the factor
structure underlying the causes items was explored separately using PCA. Eight items
were excluded because o f low factor loadings or because they loaded highly on to more
than one factor.

The factor analysis o f the rem aining items produced 4 factors with

Eignevalues over I, which accounted for 67% o f the variance (see Tabic 2.3 for item
loadings).

The factors w ere labelled psychological, behavioural, cancer treatment-

related, and unchangeable attributions and they accounted for 23% , 18%, 14%, and
12% o f the total rotated variance respectively.

The internal reliability o f the causal

attribution subscales arc displayed in Table 2.3.
Table 2.3 PCA o f causal attributions with Varimax rotation and C ronbach’s alpha
values at Time 1 and Time 2 f o r the retained causes subscales
Component
1
2

3

4

.837
.811
.705
.656
.584

.029
.264
.195
.240
-.100

.032
-.059
.003
-.214
.116

-.059
-.064
.123
.160
.129

.026
.108
.296

.895
.883
.590

.122
.039
-.142

.024
.113
.060

.056
-.070

-.039
.079

.896
.891

.017
.038

.000
.167

.057
.095

-.033
.087

.843
.799

Psvcholosical attributions fT l a= .80; T2 a= .78)
Stress
Distress (e.g., anxiety or depression)
Mental attitude (e.g., thinking about life negatively)
Family problems or worries
Sleep disturbances
Behavioural attributions (T1 a= .76; T2 a= .67)
Decreased physical fitness
Decreased activity
My diet
Cancer treatment attributions TTl a= .70; T2 a= .68)
Side-effects from my cancer/my cancer treatment
Cancer Treatment
Unchanseable attributions (T1 a= .58; T2 a= .43)
Hereditary - it runs in my family
Poor medical care in the past

Note. T1 = Tim e 1, T2 = Tim e 2.
2.3.1.3 Content validity an d internal reliability o f the identity subscale.

A

significant difference was found, t{\2 5 ) = 5.40, p < .001, betw een the num ber o f
sym ptom s experienced (M = 11.44, 5'D = 4.11) and the num ber o f sym ptom s associated
with CRF (M = 10.29, SD = 4.23).

The frequency with which each sym ptom was

included in participants’ illness identity was investigated as an indicator o f the content
validity o f the sym ptom list.

‘D im inished energy/increased need to rest’ was most

frequently associated with CRF (93% ), followed by ‘fatigue after physical activity that
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lasts several h o u rs’ (74% ).

T he rem ain in g 16 sy m ptom s w ere en d o rsed by m ore than

50% o f participants. T he internal co n sisten cy o f the illness identity subscale w as .87.
2.3.2 In terco rrela tio n s am o n g th e IP Q -C R F su b sca les and cau sal
a ttrib u tio n s. M o d erately strong, significant coixelations w e re o b served am ong the
IP Q -C R F d im ensions and causal attrib u tio n (see T ab le 2.4).

S ignificant, positive

co n 'clatio n s w ere o b served am o n g the identity, tim e lin e -ac u te /c h ro n ic, consequences
and em o tio n al rep resen tatio n s dim ensions. Identity w as also p o sitiv ely co irclated w ith
p sy ch o lo g ical, treatm ent, and unch an g eab le causal attributions.

P articipants w ith

h ig h er tim elin e cyclical scores w ere m ore likely to p erceiv e severe conscquences and
h av e lo w er illness coherence. P articipants w ho had h ig h er illness coherence w ere less
lik ely to h ave negative em otional representations and m ore likely to have higher
personal control beliefs.

T reatm ent control w as sig n ifican tly correlated w ith personal

control and u n changeable causal attributions.

S ignificant, po sitiv e correlations w ere

o b serv ed am o n g psychological, b ehavioural and u n ch an g eab le casual attributions.
P articip an ts w ho held psychological casual attrib u tio n s w ere m ore likely to have higher
p erceiv ed personal control but a m ore negative em otional representation. B ehavioural
causal attrib utions w ere also sig n ifican tly associated w ith personal control. P articipants
w h o had treatm en t-related causal

attrib u tio n s w ere m o re likely to hold severe

co n seq u en ce beliefs.
2.3.3 T est-retest reliab ility. M ost o f the IP Q -C R F d im en sio n s show ed good
test-retest reliability (see T able 2.4) w ith correlations ran g in g from

.54 to .78.

T reatm en t control and unchangeable causal attrib u tio n s w ere the on ly dim ensions w ith
a test re-test correlation o f less than .6.
2.3.4 R elation sh ip s b etw een the IP Q -C R F su b sca les and fatigu e. Several
IP Q -C R F d im ensions had m oderate to strong co rrelatio n s w ith fatigue severity (see
T ab le 2.4).

T he strongest co rrelatio n s w ere betw een fatigue and illness identity,

co n seq u en ces and em otional rep resen tatio n s.

P articip an ts w ith m ore severe fatigue

w ere m o re likely to have a strong illness identity, ch ro n ic tim e -lin e perceptions, m ore
severe p erceived consequences, lo w er illness coherence, an d m ore negative em otional
rep resen tatio ns.

M ore severely fatigued particip an ts w ere also m ore likely to have

p sy ch o lo g ical, unch an g eab le and treatm en t-related causal attributions.
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T able 2.4 Correlations am ong the IP Q -C R F dimensions and causal attribution subscales at Time 1 and correlations between the IPQ -C RF

dim ensions and causal attribution subscales over the tw’o timepoints and with fatigue severity
1.
1. Illness identity

2.

3.

4.

5.

6.

7.

8.

11.

Test
re-test r

.17

-.09

-

4. Consequences

.50**

.46**

.17*

-

5. Personal control

-.05

-.09

.15

-.16

-

6. Treatment control

.01

-.06

.03

-.06

-

7. Illness coherence

-.16

.01

_

.02

-

8. Emotional representation

.48**

22**

.08

-.13
47**

.37**
og**
-.14

.03

_

9. Psychological causes

32**

.16

.03

.03

.18*

.10

-.09

32**

10. Behavioural causes

.08

-.07

.12

.00

.21*

.11

-.01

.07

11. Cancer treatment causes

.26**

.09

.06

.20*

-.11

.03

.08

.05

.01

32**

-.01

.12

.13

.25**

*p < .05, **p < .01.
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39**

-.06

.21*

.24**

32**

.83**

_

.61**
YQ**

-.07

.60**

.14

.58**

-.06

.76**

.30**

.66**
74**

-

.60**

-.08

62**

-.18*

.02

54**

-.23**

38**

.35**

Fatigue
severity
-63**

1

3. Timeline cyclical

o

-

00
p
1*

2. Timeline acute/chronic

22**

10

.78**

29*+

12. Unchangeable causes

9.

- 64**

-.53**
24**

The IPQ-CRF dim ensions at Tim e 1 accounted for 64% o f the variance in
fatigue severity (F(12, 88) = \ 5 .1 \ ,p <.001) and 54% o f the variance in fatigue severity
(F (I2 , 58) = 7.73, p <.001) at Tim e 2.

Identity and consequences were significant

predictors at both tim epoints, and psychological causal attribution was significant at
Tim e 2 (Tabic 2.5).

The IPQ-CRF cognitive dim ensions accounted for 37% o f the

variance in em otional representation (F(12, 88) = 5 .9 4 ,/) < .0 0 1), w hereby coherence
and psychological causal attributions m ade significant contributions to the m odel (see
Table 2.5).
Table 2.5 Illness representations as predictors o f fatigue severity at Time 1 and Time 2
a nd em otional representation at Time 1
Fatigue severity
Time 1
B
Illness identity
Timeline
acute/chronic
Timeline cyclical
Consequences
Personal control

Fatigue severity
Time 2

SE B Beta
33***
-0.75 0.18

B

SE B Beta

-0.86

0.15 0.67 .02
0.82

0.49
-5.1
1.00
-0.87

.04

0.95
0.89 .09
Treatment control
0.87 -.07
Illness coherence
0.52 0.74 .05
Psychological causes -1.39 0.70 -.15
Behavioural causes
0.75 0.61 .08
Cancer treatment
-0.40 0.78 -.03
causes
Unchangeable causes -0.22 0.63 -.02
Emotional
-0.85 0.68 -.10
representation
Fatigue severity
*p < .05, **/; < .01, * * * p < .001.

Emotional
representation
SE B

Beta

0.26 -.36***

B
0.04

0.03

.15

0.92

1.11 .09

-0.09

O.Il

-.09

1.93
-6.04

1.33 .16
1.47

0.71
-2.78
-0.38

1.29
1.36
1.05
0.98
0.91

0.13
0.17
0.14
0.14

-.06
.17

1.03
-2.24

-0.08
0.22
-0.04
-0.02
-0.42
0.23
-0.06

0.11
0.11
0.10

.20*
-.05

0.01

1.06 .00

-0.01

0.12

-.01

0.78

0.93 .08

0.08

0.10

.07

0.07

0.98 .01

-

-

-

-

-

-0.02

0.02

-.17

.09
-.16
.07
-.29*
-.04

-

-.03
-.01

2.3.5 Known group validity. C ancer survivors had significantly longer
tim eline perceptions, more severe perceived consequences, low er illness coherence, and
m ore negative em otional representations than participants still on active treatm ent (see
Table 2.6).

The most severely fatigued participants had a significantly higher illness

identity, a m ore chronic tim eline perception, m ore severe perceived consequences, and
more negative em otional representations than participants with nonclinical levels o f
fatigue (see Table 2.6).
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Table 2.6 Comparison between (1) participants on active treatm ent and cancer
survivors and (2) participants with severe fa tig u e and participants with nonclinical
levels o f fa tig u e on the IP Q -C R F suhscales
)
Active
Cancer
treatment
survivors
t
M (SD) «=48 M (SD) n=6\
9.38 (4.45)
Illness identity 8.24 (3.69)
-1.27
3.35 (0.98)
Timeline chronic 2.83 (0.98)
-2.72**
Timeline
3.80 (0.85)
3.88 (0.89)
-0.44
cyclical
Consequences
3.04 (0.98)
3.68 (0.87)
-3.56***

)
Severe
Nonclinical
fatigue
fatigue
M (SD )n= \6 M (SD )n= \6
11.71 (2.73) 3.25 (3.01)

Personal control 3.30(0.87)

1

2

t

3.85 (0.84)

2.29 (0.95)

6.75***
4 -7 9 ***

3.54 (0.90)

3.49 (0.74)

0.18

4.25 (0.86)

6.08***
-1.31

3.16(0.88)

0 . 8 6

2.83 (0.73)

2.33 (0.87)
3.26 (1.06)

3.05 (0.79)

0.91

3.27(0.82)

3.14(0.85)

0.42

3.15 (1.03)

2.28*

3.23 (1.02)

3.90 (0.86)

-1.95

Emotional
2.84(1.05)
representations

3.46(1.08)

-3.00**

3.98 (0.83)

2.19(1.04)

5.23***

Psychological
causes

3.29 (0.95)

-0.96

3.56 (0.87)

2.77 (1.02)

2.25*

0.94

2.96(1.19)

2.42 (0.93)

1.31

0.28

4.50 (0.76)

4.12(0.71)

1.38

0.23

2.89 (0.84)

2.15 (1.34)

1.73

T rcatment
3.18(0.77)
control
Illness coherence 3.62 (1.06)

3.11 (0.99)

Behavioural
3.02(1.13)
2.81 ( l . l l )
causes
Cancer treatment
4.47 (0.69)
4.42 (0.82)
causes
Unchangeable
2.57(1.06)
2.52 (0.93)
causes
*p < .05, **p < .01, ***p< .001.
2.4 Discussion

The present study developed and evaluated a version o f the IPQ suitable for use
with patients who suffer from CRF.

CFA dem onstrated acceptable fit with the data

supporting the proposed theoretical structure o f the scale. To date few studies have used
a CFA approach to test the factor structure o f the IPQ and none have adequately
adapted the IPQ for CRF; thus, the present findings m ake an im portant contribution to
the IPQ literature and present a useful and psychom etrically robust m easure for use in
CRF research.
2.4.1 IPQ -C R F dim ensions: CFA. The IPQ-CRF items loaded well onto the
specified CSM constructs in the CFA; only two items had loadings below .60.

It is

possible that the item “There is nothing which can help my fatigue” did not load as
highly onto the treatm ent control factor because it does not explicitly address the
influence treatm ent has on fatigue and thus respondents m ay have considered other non
treatm ent related strategies that could help CRF. Similarly, the item “M y fatigue causes

22

difficulties for those w ho are close to m e” m ay not be as appropriate for the
consequences subscale because it focuses on the im pact o f CRF on others and not on
o n e’s own life.

It is recom m ended that the suitability o f these items be investigated

further and that possible alternatives are considered. For exam ple, the items “Treatm ent
can reduce my fatigue” and “M y fatigue has not had m uch effect on m y life” m ay be
m ore consistent with the treatm ent control and consequences subscales, respectively.
N evertheless, the data support the reliability o f the IPQ-CRF; the scale’s dim ensions
dem onstrated excellent internal consistency and the test re-test reliability o f m ost o f the
subscales was satisfactory.
2.4.2 Identity and causal attribution subscales. The findings support the
suitability o f the am ended identity subscale; all o f the items fornied part o f the illness
identity o f some participants and a significant difference was found betw een the num ber
o f sym ptom s experienced and illness identity. Support was found for psychological and
behavioural causal dim ensions sim ilar to those reported previously (H agger & Orbell,
2005; M oss-M orris et al., 2002; W ittkow ski, Richards, W illiam s, & Main, 2008) and a
cancer treatm ent-related causal attribution dim ension emerged.

A lthough a fourth

factor ( ‘unchangeable causes’) em erged, the reliability coefficients for this construct
w ere low and therefore it should be treated with caution.
2.4.3 Psychom etric evaluation o f the IPQ -C R F subscales. C onelations
am ong the IPQ-CRF subscales revealed relationships in line with the CSM .

As in

previous studies (Hagger & Orbell, 2005; M oss-M om s et al., 2002; W ittkow ski et al.,
2008), emotional representation was strongly related to several cognitive dim ensions
(e.g., identity, tim eline acute/chronic, consequences, and illness coherence) supporting
the idea that there is some conceptual overlap betw een the cognitive and emotional
representations o f an illness. Nevertheless, the intercoiTelations am ong the IPQ-CRF
dim ensions support the empirical distinction between these constructs.

For example,

the distinctions between the personal and treatm ent control subscales and the tim eline
acute/chronic and cyclical subscales proposed by M oss-M orris et al. (2002) were
upheld.

The pattern o f correlations am ong the subscales is also largely in line with

previous findings (e.g., H agger & Orbell, 2005; M oss-M orris et al., 2002).

For

exam ple, significant positive intercorrelations were found betw een chronic tim eline
perceptions, negative perceived consequences and em otional representations, and
positive relationships were observed betw een the attribution subscales and identity.
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The vahdity o f the IPQ -CRF was further supported by com parisons between
different subgroups o f participants.

Participants with the m ost severe fatigue had

significantly m ore negative representations o f CRF than participants with nonclinical
levels o f fatigue suggesting that illness beliefs can discrim inate betw een these
subgroups. In line with expectations, cancer survivors had significantly m ore negative
beliefs regarding the tim eline, consequences,

illness coherence, and emotional

representation o f CRF than participants still on active treatm ent.

H ow ever, no

significant differences w ere obsew ed betw een these subgroups on the control or the
causal attribution dim ensions. Although cancer treatm ents are known to cause fatigue
during active treatm ent, there is little evidence that they continue to play a role in
causing persistent CRF post-treatm ent (Gielissen, Verhagen, et al., 2007) and greater
endorsem ent o f such som atic attributions by cancer survivors has been associated with
m ore severe fatigue (G ielissen, Verhagen, et al., 2007; Sei-vaes, Verhagen, et al.,
2002c). This association betw een treatm ent-related easual attributions and m ore severe
fatigue was also found in the current study. Thus, while treatm ent-related attributions
during canccr treatm ent are in line with scientific evidence, such attributions can be
m aladaptive after the com pletion o f treatm ent.

It is also interesting that no overall

difference was found in personal control between participants on active treatm ent, when
fatigue is known to be largely attributable to treatm ent, and those post-treatm ent, when
factors under patients’ own control can undoubtedly contribute to fatigue (e.g., sleeping
patterns, activity levels).
M any m oderately large significant relationships were observed between fatigue
severity and other IPQ dim ensions, supporting the idea that the way patients think about
their fatigue can impact illness outcom es.

Specifically, these findings suggest that

patients w ith stronger illness identities, longer tim eline perceptions, m ore serious
perceived consequences, lower illness coherence, and higher emotional representations
are m ore likely to have severe fatigue.

O verall, participants’ illness representations

explained a substantial proportion o f the variance in fatigue severity and emotional
distress regarding CRF.

As increasing num bers o f people are living with and

recovering from cancer, due to earlier detection and more effective treatm ents, more
em phasis needs to be placed on understanding, preventing and treating the long-term
consequences o f treatm ent like fatigue. A lthough fatigue m ay start as a side-effect o f
cancer and/or its treatm ent, it is clear that it can develop into a m ajor health issue in its
own right that can have an extrem ely negative and long-term im pact on cancer
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sul'vivors’ quality o f life (National C om prehensive C ancer Netw ork, 2010). The value
o f investigating belief-system s in order to understand the developm ent o f sim ilar
psychosom atic conditions, such as CFS, has been illustrated (Hagger & O rbell, 2003).
The current study suggests that adopting such a self-regulatory fram ew ork to
understand the developm ent o f CRF, or indeed other chronic conditions that are
initiated by m edical treatm ents, w ould be beneficial.

Future longitudinal research

should investigate w hether representations o f CRF before and after cancer treatm ent
can predict the m aintenance o f CRF post-treatm ent. If cognitive predictors o f persistent
CRF can be reliably identified then early targeted interventions can be developed to
challenge the form ation o f m aladaptive beliefs, and thereby help to prevent the
developm ent o f chronic CRF in cancer survivors.
2.4.4 Lim itations. The study sam ple size was small and less than 20% o f the
sam ple was m ale, which limits the generalisability o f the findings. As recruitm ent was
carried out on-line and tlirough cancer centres it is possible that there was a sam pling
bias; those with m ore problem s associated with fatigue m ay have been m ore likely to
com e across the study and participate.

Furthem iore, participants recruited through

cancer support groups m ay have had different representations o f CRF as a result o f their
involvem ent in such groups.
Alm ost a third o f the sample w as still on active treatm ent and therefore m ay not
yet have developed concrete representations o f their CRF. As beliefs regarding fatigue
are likely to play a greater role post-treatm ent, when the biological effects o f treatm ent
are no longer as influential, additional research with greater num bers o f cancer
survivors is necessary to replicate and expand on these findings. This m ay also explain
w hy some IPQ dim ensions had low test-retest reliability; when participants w ho were
less than a year post-treatm ent were excluded from the analyses the test-retest reliability
improved.

Thus, w hile the IPQ -CR F could still be useful for exploring the illness

representations o f fatigued cancer patients during and shortly after cancer treatm ent,
these representations m ay not be as stable as those o f persistent CR F sufferers.
Furtherm ore, as this was the first study to exam ine patients’ causal attributions o f CRF,
and as m any causal items did not fall into m eaningful categories, the stability o f the
causal dim ensions should also be investigated.
Additional psychom etric testing o f the IPQ-CRF is warranted. The piloting o f
the scale was lim ited as only 12 participants took part in the initial testing o f the scale
and only one expert was asked to check the appropriateness o f the items. Qualitative
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respondent feedback from a larger sample and think-aloud protocols would be
bcneficial to further assess content validity and response process validity. The content
validity o f the identity scale could also be explored by testing whether respondents
routinely report any other symptoms o f CRF not included in the current scale. The
current study used correlations among the IPR-CRF subscales and between the
subscales and fatigue as an indicator o f concurrent validity in the absencc o f another
scale that measures the same constructs. Predictive criterion validity could be assessed
in future research to test whether beliefs measured by the IPQ-CRF are predictive o f
fatigue outcomes. Finally, the test-retest intei'val in the cuirent study was very short.
Future research should explore whether the fatigue representations o f long-term cancer
survivors with fatigue are stable over longer follow-up periods.
All participants in the cunent study self-reported that they had “cancer-related”
fatigue. There are many different clinical or medical factors, such as anaemia, pain, and
the presence o f comorbidities, that could cause or contribute to the fatigue experienced
by cancer patients (National Comprehensive Cancer Network, 2010).

Although

participants in the current study were asked whether they had any other mcdical
conditions, and some o f these were indeed related to fatigue, it was not possible to
ascertain whetlier the fatigue they experienced was caused entirely or in part by such
factors.

Finally, a measure o f depression was not included in the current study to

minimise participant burden.

Flowever, given the strong association between

depression and fatigue, and the potential impact depression might have on cognitions
regarding fatigue (Clark, 2001), future CRF studies should explore the relationship
between the CSM dimensions and depression.
2.4.5 Conclusion. To effectively address and manage cancer-related fatigue in
clinical practise it is important to first o f all assess and treat any potential contributing
factors, such as anaemia, poor nutrition, pain, and emotional distress (National
Comprehensive Cancer Network, 2010). However, this paper argues that it is also of
value to ascertain and address patients' own beliefs regarding the nature and causes o f
their fatigue. The CRF-IPQ was developed for this purpose and the results o f the initial
psychometric testing o f this scale, described in the present study, are promising. As the
initial item pool was based on a robust pre-existing measure, the conceptual basis for
the subscales is clear. The structural validity o f the scale was supported by examining
the dimensionality and internal consistency o f the items.

Confirmatory approaches

supported the a priori hypothesised factor structure o f the scale at two assessment
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points.

In addition, formal assessm ent o f m easurem ent invariance over tim e was

supported.

Finally, the present study provided som e evidence o f discrim inative

validity; how ever, as Clark and W atson (1995) point out, establishing extem al validity
is an ongoing process and further psychom etric testing o f the CRF-IPQ is necessary.
The CR F-IPQ m ay be useful clinically to help identify w hether patients w ith
CRF have inaccurate or unhelpful representations o f their fatigue.

Identifying such

beliefs is im portant for understanding the factors that m ay contribute to inappropriate
coping behaviours and the persistence o f CRF post-treatm ent.

How ever, further

research is necessary to explore the relationship betw een patients’ representations o f
their CRF, their coping behaviours, and long-term fatigue outcom es.
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C hapter 3: The D evelopm ent and Persistence o f Fatigue in Patients Treated for
Cancer: A Review o f the Literature.
“The fatigue I am experiencing does not care about positive thini<ing!! :) I'm too tired to
cxercise much now bccausc I don't have the energy despite trying to keep going, hi short, the
fatigue is definitely not just in my mind!” - Laura
Cancer-related fatigue (CRF) is an extrem ely com m on and potentially long-term
sidc-effect o f cancer treatm ent, whose aetiology is still not adequately understood. The
purpose o f this chapter is to review the existing literature on the prevalence o f CRF and
the trajectory o f this side-effect over time, outline the potential causes o f CRF, and
consider the evidence for proposed contributing factors that m ay m aintain fatigue after
cancer treatm ent. Furtherm ore, the theoretical fram ew ork for the thesis is presented.
3.1 The Prevalence and Severity o f Cancer-R elated Fatigue over the Cancer
Trajectory
Fatigue is the m ost com m on side-effect o f cancer treatm ent, affecting virtually
all patients treated with m ultim odel therapies, intense or dose-dense treatm ent protocols
(National C om prehensive C ancer N etw ork, 2010).

Studies that assessed fatigue

severity during cancer treatm ent and included a com parison group o f healthy controls
have consistently reported that cancer patients have significantly higher levels o f
fatigue during active treatm ent than the general population (Flolzner et al., 2002;
Jacobsen, Hann, et al., 1999; Tchen et al., 2003).

In addition, research suggests that

m any patients experience heightened fatigue even before their surgical or adjuvant
treatm ent (Ancoli-Israel et al., 2006; Jacobsen, Hann, et al., 1999; Spichiger et al.,
2011).

For exam ple, N ieboes et al. (2005) reported that around 20% o f the breast

cancer patients in their study were fatigued before the start o f chemotherapy. Fatigue
prior to cancer treatm ent could be related to the disease itself, prior surgical treatm ent
or psychological distress related to the treatm ent and diagnosis (Jacobsen, Hann, et al.,
1999).
W hile m ost studies on fatigue and cancer have focussed on fatigue during
treatm ent, fatigue also rem ains an im portant problem for disease-free cancer survivors
(Servaes, V erhagen, & Bleijenberg, 2002a).

In a review o f the literature, Prue et al.

(2006) reported that CRF continues to affect betw een 19 and 38% o f patients after
treatm ent has been com pleted, and research highlights significantly greater levels o f
fatigue in cancer survivors com pared to the general population (Andrykowski et al.,
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1998; Fossa, Dahl, & Loge, 2003; M inton & Stone, 2008). Longitudinal studies also
support the continued im pact o f fatigue long after treatm ent. For example. B ow er et al.
(2006) found that the prevalence o f fatigue in breast cancer survivors rem ained stable at
around 33% betw een 1-5 years and 5-10 years after diagnosis, w hereby 21% o f the
sam ple dem onstrated a persistent fatigue profile. Some evidence suggests that fatigue
can actually worsen over tim e in cancer sui'vivors; G ocdendoip et al. (2011) reported
that the severity o f fatigue increased during a post-treatm ent follow-up o f betw een 4
and 42 m onths for patients treated with chem otherapy.
Although the research carried out to date illustrates that fatigue is an im portant
problem both during and after cancer treatm ent, the prevalence rates reported in these
studies varies widely.

For exam ple, according to Prue et al. (2006), fatigue affects

betw een 39% and >90% o f patients undergoing cancer treatm ent while Servaes et al.
(2002a) reported rates between 25%> and 15 % . Variation in such rates m ay be due to
the heterogeneity o f the study sam ples, which differ according to canccr and treatm ent
type, disease stage and assessm ent times.

However, even studies on sim ilar patient

groups after the com pletion o f treatm ent have reported w idely different prevalence
figures. For exam ple, studies on breast cancer surv'ivors at least one year post-treatm ent
have reported fatigue prevalence rates o f 20% (N icbocr et al., 2005), 31% (Lindley,
Vasa, Sawyer, & W iner, 1998) 34% (Bow er et al., 2006; Cavalli K luthcovsky et al.,
2011), 41%) (M eeske et al., 2007) and 56%> (O kuyam a et al., 2000). W hile these studies
differ to some extent on sam ple characteristics and follow -up tim epoints, variation in
the percentage o f fatigued patients reported are also likely to be due to factors such as
the assessm ent tools used to m easure fatigue and the cut-off values used to define
fatigue caseness. M ost studies have used self-report scales o f fatigue that vary in tem is
o f the dim ensions o f fatigue they assess and in tem is o f the quality o f their
psychom etric properties (M inton & Stone, 2009).

Diagnostic criteria for CRF have

been established (Celia et al., 2001); however, prevalence rates based on these also vary
widely due to the lack o f consistency in how they are applied (Donovan, M cG inty, &
Jacobsen, 2012). Differences in m easurem ent o f fatigue and sam pling betw een studies
thus m ake it difficult to com pare across cross-sectional studies to identify how fatigue
severity and prevalence varies across the cancer trajectory and betw een different
treatm ent protocols and patient groups.
A num ber o f longitudinal studies have docum ented the severity and/or
prevalence o f fatigue prospectively from before treatm ent to post-treatm ent follow-up.
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N ieboer (2005) found no differences in fatigue severity or prevalence (-2 0 % ) in
patients treated with chem otherapy for breast cancer betw een assessm ents before the
start o f chem otherapy and 1-, 2-, and 3- year follow-ups. Conversely, A ndrykowski et
al.

(2005)

reported that the prevalence

o f CRF

increased

from

10% before

chem otherapy to 26% after treatm ent, w hereby 5% o f the sam ple dem onstrated
persistent fatigue.

In this study a clinical intei'view was used to determ ine whether

patients m et the CRF diagnostic criteria rather than a self-report scale o f fatigue.
Goldstein (2012) reported fatigue prevalence rates o f 24% after surgeiy, 42% after
adjuvant treatm ent, 19% 6 m onths post-treatm ent, 15%> one year post-treatm ent and
21% five years post-treatm ent in patients treated for early stage breast cancer and
assessed using a self-report fatigue scale. CRF was a persistent problem for 11% o f
participants 6 m onths after treatm ent and continued for 6%> o f the sam ple 12 months
after treatm ent. Thus, although differences in CRF prevalence rates are still apparent
between longitudinal studies, this research design can give insight into changes in
fatigue severity and prevalence over the cancer trajectory and help to quantify the
problem o f persistent CRF in cancer survivors.
3.2 The C auses o f C ancer-Related Fatigue
The cause o f CRF is com plex and is likely to involve a num ber o f different
contributing factors rather than any single m echanism . Furtherm ore, there is a temporal
aspect to its developm ent and the factors that play a role m ay vary betw een individuals.
Research im plicates num erous biological, psychological, social, and behavioural factors
as well as sleep disturbances in the aetiology o f CRF, m any o f which m ay also help to
exacerbate or perpetuate existing fatigue. Elucidating the precise aetiology o f CRF is
difficult, not only because o f the wide range o f factors that m ay be involved, but also
because m any o f these factors are interrelated them selves and m ay reciprocally
influence one another.
3.2.1 Theoretical m odels for understanding CRF. A num ber o f different
m odels for understanding CRF have been proposed that identify diverse contributing
factors to CRF and act as a guide for variable selection for researchers seeking to
investigate the aetiology o f fatigue in cancer patients (e.g., see Payne, 2004). The two
m odels that are m ost frequently cited as theoretical fram ew orks for em pirical studies o f
CRF are P iper’s (1987) integrated fatigue m odel and W inningham et al.’s (1994)
psychobiological-entropy model.

The integrated fatigue model identifies many

different factors that are thought to contribute to CRF, such as innate host factors, and
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patterns relating to psychological factors, social factors, sym ptom s, treatm ent, disease,
sleep/w ake and activity/rest cycles (Piper et al., 1987). The m odel has been cited as the
conceptual fram ew ork for m any studies on CRF (e.g., B erger et al., 2008; B erger &
W alker, 2001; M eeske et al., 2007; Von Ah, Kang, & Carpenter, 2008).

H ow ever,

although it acknow ledges the m ultifactorial nature o f CRF and overlap am ong
contributing factors, the model does not infer tem poral relationships between concepts
and it is unclear how these various factors influence one another and fatigue. A lthough
descriptive m odels m ake an im portant contribution by identifying factors that are
pertinent to health outcom es, content specific process m odels that outline “how things
happen” are required to exam ine the m echanism s underlying such associations
(Leventhal, M usum eci, & Contrada, 2007, p. 381).
W inningham

et

a l.’s

(1994)

psychobiological-entropy

model

explicitly

acknow ledges tem poral relationships betw een contributing factors to CRF and provides
a fram ew ork for understanding how fatigue can develop over tim e in cancer patients. A
com bination o f pre-existing conditions, environm ental influences, cancer and cancer
treatm ents are thought to lead to reductions in physical activity, which results in
reduced energy capacity and, subsequently, decreased functional status and fatigue in a
self-perpetuating cycle that can ultim ately result in disability. Thus, the im portance o f
balancing activity and rest patterns is em phasised; however, crucially, the model
explicitly acknowledges that fatigue can be a secondary sym ptom o f cancer that
m anifests as a result o f an individual’s responses to cancer and its associated effects.
N evertheless, the m odel’s focus on a select num ber o f predictors and the relationships
between them m eans that it does not fully account for the com plex, m ultifactorial nature
o f CRF. For exam ple, it does not adequately consider the role o f cognitive processes in
post-cancer fatigue.
M ore recently, researchers (e.g., Andrykowski et al., 2010; Servaes et al., 2007)
have started to approach CRF from a cognitive-behavioural perspective. For exam ple,
Donovan et al. (2007) investigated w hether catastrophising as a cognitive factor and
physical activity as a behavioural factor could help to perpetuate fatigue following
breast cancer treatm ent. C ognitive-behavioural m odels have been developed to explain
a num ber o f health conditions and sym ptom s with a m ultifactorial aetiology, including
fatigue in m ultiple sclerosis (van Kessel & M oss-M orris, 2006) and chronic fatigue
syndrom e (Deary et al., 2007; Knoop et al., 2010; W essely, Hotopf, & Shaipe, 1998).
The cognitive-behavioural perspective offers a broad theoretical fram ew ork that
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captures a wide variety o f factors that m ight contribute to an illness or sym ptom s and,
furtherm ore, outlines how such contributing factors m ight interact with one another to
m aintain sym ptom s over time. W hile the im portance o f patients’ beliefs and the role
that cognitions play in perpetuating sym ptom s is central to this approach, cognitivebehavioural

m odels

also

subsum e

biological,

psychological

and

behavioural

contributing factors in an integrated way, helping to structure thinking about the causal
m echanism s underlying sym ptom s.

As the roles o f different contributing factors in

initiating and perpetuating sym ptom s are explicitly considered, cognitive-behavioural
m odels propose pathw ays o f influence that can be tested empirically.
3.2.1.1 A cognitive-behavioural m odel o f CRF. The cognitive-behavioural
model presented in Figure 3.1 outlines the theoretical fram ework that was used in the
current thesis.

The m odel distinguishes betw een the factors that m ay predispose

individuals to develop m ore severe fatigue in response to cancer and/or cancer
treatm ents and the factors that could precipitate and perpetuate fatigue in cancer
patients and survivors. This structure is in line with research evidence on the predictors
o f fatigue at various stages o f the cancer treatm ent trajectory (W ang, 2008) and findings
supporting different intervention approaches depending on a patient’s treatm ent status
(National Com prehensive C ancer Network, 2012a).

The model also incorporates a

w ide variety o f biological, psychological, behavioural and cognitive contributing
factors that have been linked to CRF and synthesizes the perspectives o f different
explanatory m odels that have been put fo m a rd to explain fatigue associated with
cancer.

Individual characteristics, such as a history o f a depressive disorder, the

presence o f com orbidities, trait anxiety, or high BM l, are thought to predispose patients
to experience m ore severe or persistent fatigue in response to cancer. Such factors are
sim ilar to the innate host factors identified in P iper’s (1987) fatigue m odel. Diseaserelated factors and/or acute treatm ent effects (e.g., inflam m ation, HPA -dysregulation,
anaem ia or pain) are proposed as the initiating factors that trigger the onset o f fatigue.
Finally, patients’ cognitive, behavioural, em otional and physiological responses to
sym ptom s, as well as interactions am ong these responses, are thought to m aintain
fatigue in a self-perpetuating cycle after the acute effects o f cancer and cancer
treatm ents have subsided.

As an exam ple o f this, a patient m ay becom e physically

deconditioned due to treatm ent-related fatigue and decreased activity levels during
treatm ent. The sensation o f fatigue or aches and pains m ay be distressing and lead to
worrying thoughts about disease worsening or the belief that m ore rest is needed.
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E x ce ssiv e rest and low activity levels m ay contribute fu rth er to physical d ec o n d itio n in g
and fatig u e and co n seq u en tly g re ater distress. E m o tio n al distress m ight also co n trib u te
to sleep d istu rb an ces and physiological changes th at could also ex acerb ate fatigue.
T h u s, after ca n cer treatm en t is com pleted and the im p act o f can cer/treatm en t-related
cau ses o f fatig u e is reduced, these cognitions, em o tio n s, b ehaviours and p h ysiological
resp o n ses rem ain and help to m aintain o n e another as w ell as the fatigue.

P r e d ispo sin g

P r e c ip it a t in g

P e r pet u a tin g

Behavioural & Sleep
Activity levels
Coping behaviours
Sleep disturbances
History of
Cancer
depression
Disease stage
Comorbidities d ) Treatment
BMI
Side-effects o f
Trait anxietv
treatment

Biological/Physiological
Proinflainmatory activity
Diurnal cortisol rhythm

Psychological
Depression
Anxiety
Stress

Cognitive
Symptom perceptions
Causal attributions
Cataslrophising
Fear of recurrence
Fear of physical activity

Figure 3.1. C o g nitive-behavioural m odel o f C R F w ith m ultid im en sio n al and
m u ltid irectio nal co n trib u tin g factors.

T his m odel o f C R F thus integrates the d iv ersity o f factors that arc id en tified in
P ip e r’s (1987) fatigue m odel.

F or exam ple, it ack n o w led g es how activ ity /rest cycles

and psy ch o logical response patterns can im pact on fatigue w hile also in co rp o ratin g
p o ten tial can cer and treatm en t-related causes.

H o w ev er, it explicitly co n sid ers h ow

such factors m ight influence one an o th er and fatigue over tim e by ap p ly in g a
psy ch o lo g ical stru ctu re th at can be used to guide fu rth e r research and intei-ventions for
C R F.

E qually, W in n in g h am ’s p ro p o se d system o f in fluences betw een the factors that

co uld lead to reductions in physical activity, deco n d itio n in g , and fatigue can be
su b su m ed u n d er the m odel. F or exam ple, the idea th at p re-ex istin g co n d itio n s and the
effects o f can cer and ca n cer treatm ents could act in com bination to low er activity levels
and d ecrease functional status is co n sisten t w ith this w ay o f thin k in g ab o u t C R F.
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However, the model also allows for alternative pathways through which fatigue might
develop and persist that arc independent o f activity levels. Thus, individual differences
in the mcchanisms underlying CRF arc permitted using this framework; by identifying
multiple potential pathways o f influence, the model accounts for the finding that not all
individuals with CRF experience cach o f the factors linked to CRF, such as symptoms
o f depression, sleeping problems and low levels o f activity.
The cognitive-behavioural model o f CRF accounts for the complexity o f the
symptom, the multitude o f different factors that have been associated with its
development and the often conflicting findings that have emerged from studies based
around different treatment timepoints and different samples. Although the framework
is very broad, it helps to structure the existing research evidence and theories o f CRF in
an integrated and coherent way and permits the role o f new factors to be added and
evaluated.

The model can thus be used to guide research on how different contributing

factors might play a role in CRF based on the proposed system o f intenclations.
The cuiTent thesis used this integrative cognitive-behavioural model as a
conceptual framework for the research and analyses presented. The aim o f the thesis
was not to test the model presented in Figure 3 .1 in its entirety; however, the studies
carried out examined different aspects o f the model, made predictions based on its
components, and investigated specific pathways within it. The research evidence on
which the model is based is reviewed in the remainder o f this chapter. For the sake of
clarity, findings are presented in different categories o f contributing factors; however,
as many o f the proposed causes may work in combination to influence fatigue, potential
interrelationships between contributing factors are identified throughout. It should also
be noted that this review does not cover all o f the factors that could be involved in the
fatigue experienced by cancer patients.

It is not feasible to comment on all o f the

possible contributing factors; however, the main factors that have been linked to CRF
that are relevant to the results presented in this thesis are considered.
3.2.2 C ontributing factors to CRF.

3.2.2.1 Clinical and demographic contributing factors to CRF. Studies that
have examined relationships between CRF and demographic and clinical factors have
produced very inconsistent results (Donovan et al., 2012). Demographic factors that
have been linked to CRF include age, gender, ethnicity, educational level attained,
household income, and number o f children (Andrykowski et al., 2010; e.g.. Bower et
al., 2006; e.g., Gerber et al., 2010; Huang, Zhang, Kang, Song, & Zhao, 2010;
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Reinertsen et al., 2010; Schultz et al., 2010; Storey et al., 2011); however, findings from
these are inconclusive. For exam ple, it is possible that tolerance for fatigue varies with
age and there is som e suggestion that younger cancer survivors experience m ore severe
fatigue (e.g., Banthia, M alcarne, Ko, Varni, & Sadler, 2009; Cavalli K luthcovsky et al.,
2011). Y ounger cancer patients m ay report greater fatigue because they have greater
social and environm ental dem ands and therefore fatigue necessitates bigger lifestyle
changes than for older patients who have experienced age-related fatigue (Banthia et al.,
2009). H ow ever, studies have also found m ore severe fatigue in older cancer patients
com pared to younger patients (Butt et al., 2010). A num ber o f studies have reported
significant associations between CRF and having/num ber o f children (e.g., D hruva et
al., 2010; G erber et al., 2010).

However, additional research is necessary in order to

establish w hether such dem ographic factors are predictive o f CRF.
Although the prevalence and severity o f fatigue in cancer patients are greater
than in the general population (Fernandes et al., 2006; Jacobsen, Hann, et al., 1999),
supporting the role o f cancer and cancer-treatm ents in initiating CRF, the relationships
betw een post-treatm ent CRF and cancer and cancer-treatm ent related factors arc not
supported by m ost studies (e.g., A ndrykowski et al., 1998; Hjerm stad et al., 2005;
M inton, A lexander, & Stone, 2012; Okuyam a et al., 2000; Pruc et al., 2006; Servaes,
Prins, Verhagen, & Bleijenberg, 2002; Servaes, V erhagen, et al., 2002c; Young &
W hite, 2006). Clinical factors that could potentially im pact CRF include disease type
and stage, tim e since diagnosis or treatm ent, type or extent o f treatm ent, physical
com orbidities, m enopausal status and BMI.

H ow ever, research on these (e.g.,

Andrykowski et al., 2010; Bower et al., 2006; H uang et al., 2010; Kim et al., 2008;
Reinertsen et al., 2010; Schultz et al., 2010) has also resulted in inconsistent findings
and the influence they have on CRF, if any, is not adequately understood.

The

relationship betw een CRF and BM I has received the m ost reliable support (e.g,
Andrykowski et al., 2010; G erber et al., 2010; H uang et al., 2010; Reinertsen et al.,
2010; W ratten et al., 2004). In addition, com orbid conditions, such as hypothyroidism ,
hypertension, and arthritis, as well as treatm ents for these, are likely to contribute to
fatigue (Berger, Gerber, & M ayer, 2012).

For exam ple, cardiovascular problem s

predicted long-term fatigue in breast cancer survivors up to 10 years after diagnosis
(Bow er et al., 2006).

A hhough it is difficult to isolate the effects o f com orbid

conditions from the m any contributing factors to CRF, the contribution o f such factors
needs to be carefully considered.

Further research is necessary to establish w hat
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clinical factors impact on persistent CRF; however, currently there is little empirical
support for the continued effects o f cancer and cancer treatment-related factors on
persistent CRF post-treatment.
3.2.2.2 Biological contributing factors to CRF. Cancer and cancer treatments,
cancer/trcatment-rclated side-effects and comorbidities, such as thyroid and cardiac
dysfunction, vomiting, nausea, diarrhoea, weight loss, pain and psychological distress,
can result in a variety o f biochemical and physiological changes that have been linked
to fatigue (Ryan ct al., 2007; Wang, 2008). There are thus many different mechanisms
through which CRF might develop.

Proposed mechanisms include alterations in the

level and functioning o f proinflanimatory cytokines, hypothalamic-pituitaiy-adrenal
(HPA) axis disruption, circadian rhythm deregulation, complications from anaemia,
vagal-afferent nerve activation, alterations in muscle and adenosine triphosphate (ATP)
metabolism and increased brain serotonin levels (Ryan et al., 2007; Wang, 2008).
Many o f these proposed biological contributing factors are intciTclated and may work in
combination to produce fatigue. Furthermore, it is possible that they share a common
denominator; for example, a number o f researchers have proposed that proinflanimatory
cytokine activation could be the underlying biological mechanism in the development
o f CRF (Jager, Sleijfer, & van der Rijt, 2008; Schubert, Hong, Natarajan, Mills, &
Dinisdale, 2007; Wang, 2008).
Proinflammatoty cytokines. The idea that activation o f the proinflanimatory
cytokine network is central to CRF has become increasingly popular and is supported
by several different research strands (Bower & Lanikin, 2012). Experimental animal
research and clinical trials o f cytokine therapies in patients have shown that the
administration o f proinflanimatory cytokines, namely Interleukin (IL)-l and tumour
necrosis factor-alpha (TNF)-a, can induce “sickness behaviour”, such as fatigue,
reduced motivation and interest in day-to-day activities, decreased activity levels,
weakness, and concentration problems (Kelley et al., 2003).

Elevated levels o f

proinflanimatory cytokines have also been linked to chronic fatigue syndrome (CFS;
Shor, 2003; Wyller, Eriksen, & Malterud, 2009). Studies on fatigue in cancer patients
specifically suggest that there is a positive association between CRF and circulating
levels o f pro-inflammatory markers such as IL -lra, IL-6 and neopterin (Schubert et al.,
2007).

Longitudinal studies on immunogenomic markers and CRF have reported

significant

relationships

between

elevated

fatigue

and

high

levels

of

neutrophil/monocyte, IL-lra, and IL-6 during radiation therapy, high levels o f IL -ip
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during chem otherapy, and high levels o f IL -ip and IL-6 with stress induction (Saligan
& Kim, 2012).

In addition, research has shown that both pre-chem otherapy and

chem othcrapy-induccd alterations in inflam m ation are associated with changcs in
fatigue in response to chem otherapy (M ills, Parker, Dim sdale, Sadler, & A ncoli-Isracl,
2005).
There arc m ultiple w ays through w hich proinflam m atory cytokines m ight be
increased in cancer patients. M olecular epidem iology research on CRF suggests that
cytokine gene variants that play a part in cancer m ay also affect the experience o f
cancer- and treatm ent-related sym ptom s such as fatigue (Reyes-G ibby et al., 2008).
Thus, genetic variations between individuals on cytokine genes m ay play a role in their
sym ptom expression in response to treatm ent. In addition, both the disease itself and
cancer treatm ents can contribute to elevated levels o f circulating cytokines and cytokine
receptors, such as TN F-a, IL -ip and IL-6 (Ryan et al., 2007). Cancer treatm ents such
as chem otherapy and radiation therapy have been linked to increased proinflam m atory
activity in animal research, in in vitro experim ents, and in studies on cancer patients
undergoing treatm ent (Jager et al., 2008; Schubert et al., 2007).

For exam ple, the

adm inistration o f the chem otherapy agent Paclitaxel has been associated w ith increases
in plasm a levels o f IL-6, IL-8 and IL-10 (Pusztai ct al., 2004). C ancer ceils can also
produce cytokines, which stim ulate tum our growth and progression and can cause the
im m une system to induce the production o f other cytokines in a type o f “snowball
e ffe c f’ (Kurzrock, 2001).

Finally, psychological and behavioural factors m ay

contribute to increased levels o f cytokines.

For example, research has reported that

physical inactivity and BM I, which have been linked to CRF, are correlated with
increased inflam m atory activity and could therefore impact on fatigue through such
pathw ays (Bow er & Lamkin, 2012).

Psychological stress and prior or cuirent

depression can also contribute to elevated inflam m atory processes and associated
symptom s o f fatigue (Bow er & Lam kin, 2012).

In addition, sleep disturbances are

comm on in cancer patients (Roscoe et al., 2007) and sleep deprivation has been
associated with increases in the production o f some cytokines (Irwin, W ang,
Cam pom ayor, Collado-H idalgo, & Cole, 2006).

The relationship m ay be also be

reciprocal (Irwin, 2002), as proinflam m atory cytokines are thought to influence the
processes underlying sleep regulation (G uess et al., 2009). A recent study reported that
the relationship between IL-6 and fatigue in ovarian cancer patients before surgery m ay
be m ediated by poor sleep (C levenger et al., 2012).
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Increased levels o f proinflam m atory cytokines could contribute to CRF in a
num ber o f different ways. H ow ever, current understanding o f the neural processes that
m ight m ediate the cffccts o f inflam m ation on fatigue are lim ited (Bow er & Lam kin,
2012).

As alterations in cytokine activity have been linked to various conditions

associated with fatigue, such as anaem ia, cachexia, infection and depression (Barsevick,
Frost, Zw indcrm an, Hall, & Halyard, 2010), such conditions m ay play a role,

in

addition, dopam inergic pathw ays have been proposed as underlying m echanism s for
inflam m ation-induced neurovegetativc sym ptom s like fatigue and ahedonic behaviour
(Bower & Lam kin, 2012). A chronic pro-inflam m atory state could also alter serotonin
m etabolism and dysregulate the HPA axis, which have been linked to fatigue (Jager et
al., 2008).
The HPA axis is the prim ary neuroendocrine stress axis in hum ans and regulates
the diurnal pattern o f cortisol production and the release o f cortisol in response to stress
(Barsevick et al., 2010; W ang, 2008).

Reduced HPA-axis function and low cortisol

levels have been associated w ith fatigue in a num ber o f conditions, such as CPS and
rheum atoid arthritis, as well as canccr (Ryan et al., 2007). Although proinflam m atory
cytokines can stim ulate the HPA axis in the short term and lead to increased cortisol
levels, a prolonged inflam m atory state can lead to reduccd HPA axis function and
thereby decreased cortisol production and a blunted diurnal cortisol rhythm (Jager et al.,
2008).

Flattened diurnal cortisol slopes, significantly low er levels o f m orning serum

cortisol, and a blunted cortisol stress response have been reported in breast cancer
survivors with prolonged fatigue up to 5 years post-treatm ent (Bower, Ganz, & Aziz,
2005; Bower, Ganz, Aziz, & Fahey, 2002; Bower, Ganz, Dickerson, et al., 2005).
Although much research on the biological factors underlying fatigue has
em erged in the last few years; CRF is m ultidim ensional and its underlying causes are
likely to depend at least in part on the individual characteristics o f the patient (Bower,
2007). Although cross-sectional studies have dem onstrated that CRF has significant,
positive, associations with system ic inflam m atory m arkers and signals for im m une
system response, these significant associations often fail to persist when covariates,
such as BM I, ethnicity, educational level or m enopausal status, are accounted for in the
analysis (Saligan & Kim , 2012).

Previous research has also been lim ited by

m ethodological problem s including cross-sectional designs, small sample sizes, failure
to obtain baseline biological m easures, lack o f a w orking case-definition for CRF, and
failure to use standard m easures o f CRF that can predict clinical significance and assess
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the m ultidim ensional nature o f CRF (Saligan & Kim , 2012; Schubert et al., 2007).
Furtherm ore, the direction o f effects and the inteirelationships betw een proposed
contributing factors are not clear.

For exam ple, although proinflam m atoiy cytokines

can stim ulate the HPA axis, the HPA axis can also influence the production o f
proinflam m atory cytokines (Ryan et al., 2007).

In addition, changes in both these

system s, and their subsequent influence on CRF could be due to com orbid conditions
such as sleep disturbances.
W hile cancer and cancer-treatm ents undoubtedly play an im portant role in the
initial developm ent o f CRF, the causes o f persistent fatigue post-treatm ent arc likely to
be even m ore complex.

Although several studies support proinflam m atoiy cytokine

involvem ent in persistent CRF (Collado-H idalgo, Bower, Ganz, Cole, & Irwin, 2006;
Schubert et al., 2007), findings are often inconsistent (e.g., Orre et al., 2011) and there
is insufficient evidence for the continued effect o f these proposed biological causes.
For exam ple, although Bower et al. (2002) repotted that fatigued breast cancer
sui'vivors had higher levels o f several m arkers associated with pro-inflam m atory
cytokine activity, including IL -lra, soluble tum or necrosis factor receptor type 11
(sTNF-RII), and neopterin, than non-fatigued survivors at least one year after diagnosis,
the levels o f these m arkers rem ained within the normal range. O ther research found no
association between anaem ia or inflam m atory m arkers and fatigue in cancer survivors
(Dim eo et al., 2004; Knobel et al., 2000; O rre et al., 2011).

Thus, while there is

m ounting evidence for the role o f a num ber o f biological factors in the aetiology o f
CRF, there are still substantial gaps o f know ledge that must be addressed (Bow er &
Lamkin, 2012; Payne, 2011; Saligan & Kim, 2012). Further research is necessary to
understand the interrelationships betw een potential biological m echanism s and how
these relate to other comorbid conditions associated with CRF, such as depression and
sleep disturbances.
3.2.2.3 Sleep disturbances a n d CRF. Sleep disturbances, such as poor sleep
efficiency, problem s falling or staying asleep, and prem ature w akening, are com m on in
cancer patients (Davidson, M acLean, Brundage, & Schulze, 2002; Roscoe et al., 2007)
and several studies have reported associations betw een CRF and self-reported sleep
disturbances at different stages o f the cancer trajectory (M iller, Ancoli-Israel, Bower,
Capuron, & Irwin, 2008; Roscoe et al., 2007).

Poorer sleep quality and more sleep

problem s have been associated with a greater likelihood o f being fatigued in newly
diagnosed breast cancer patients prior to treatm ent (Fagundes et al., 2012).
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sleeping difficulties, including prolonged sleep latency and frequent night-tim e
aw akenings, have also been reported in fatigued cancer patients undergoing treatm ent
relative to non-cancer controls (W u, Davis, Padiyar, & Yarandi, 2011) and sleeping
difficulties were found to be predictive o f fatigue severity in a large sam ple o f cancer
patients during treatm ent (Stcpanski et al., 2009).

Finally, research on disease-free

cancer survivors, also supports a relationship betw een CRF and global m easures o f
sleep disturbance and insom nia (A lexander, M inton, Andrews, et al., 2009; Banthia et
al., 2009; Cavalli Kiuthcovsky et al., 2011; M inton et al., 2012; Schultz ct al., 2010).
CRF and sleep disturbances are often reported as part o f a sym ptom cluster with
pain, depression and anxiety (Donovan & Jacobsen, 2007; Fiorentino, Rissling, Liu, &
Ancoli-Israel, 2011; Kw ekkeboom , Cherw in, Lee, & W anta, 2010), suggesting that
CRF and sleep disorders m ay share com m on underlying m echanism s (Roscoe et al.,
2007; W u, Davis, & Natavio, 2012). Cancer- and/or treatm ent- related physiological
factors that have been linked to CRF, such as alterations in the function o f the HPA-axis
and endocrine rhythm disruptions, have also been associated with disturbances in the
sleep/wake cycle (A ncoli-lsrael, M oore, & Jones, 2001).

Furthermore, psychological

distress such as w o ny, rum ination, and anxiety and sym ptom s such as pain can
contribute to both sleep difficulties and CRF (A ncoli-lsrael ct al., 2001; Hu &
Silberfarb, 1991).
Despite an overlap in contributing factors and potential m echanism s, CRF and
sleep disturbances are nevertheless distinct problem s. However, the strong relationship
between them suggests that they m ay reciprocally influence one another.

Research

suggests that insom nia is a risk factor for experiencing persistent fatigue after cancer
treatm ent (Savard & M orin, 2001).

Conversely, the experience o f fatigue can

contribute to behavioural changes in sleep practices, such as increased daytim e napping,
going to bed earlier and rising from bed later, which have in turn been associated with
night-tim e sleep disturbances (A ncoli-lsrael et al., 2006; Roscoe et al., 2007).
N evertheless, the extent and the m echanism s through which sleep disturbances m ay
play a causal role in precipitating and/or perpetuating CRF are still unclear and there are
lim ited data to support the use o f sleep m anagem ent interventions as a m eans to reduce
fatigue in patients with cancer (Zee & A ncoli-lsrael, 2009).
Several studies have used actigraphy to objectively assess sleep in cancer
patients and to investigate the relationship betw een objective m easures o f sleep and
CRF (A ncoli-lsrael et al., 2001). A ctigraphy is a non-invasive m ethod o f m easuring
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day- and night-tim e activity levels through m otion-sensitive accelerom eters worn on the
wrist.

A ctigraphy recordings enable the estim ation o f sleep/wake param eters (e.g.,

sleep onset latency, sleep duration, num ber and length o f tim es awake after sleep onset,
and sleep efficiency), activity/rest patterns (e.g., m ean daytime activity, duration o f
daytim e w ake and sleep periods, and percentage o f tim e spent awake and asleep during
the day) and circadian rhythm.

Circadian rhythm s are 24hr cycles o f biological

processes such as horm one secretion (e.g., cortisol) and sleep/wake patterns (AncoliIsrael et al., 2006). Research suggests that cancer treatm ents can disrupt such biological
rhythm s and thereby affect fatigue (Ancoli-Israel et al., 2001).
Several studies have reported significant associations betw een CRF and
different objective sleep/wake and circadian rhythm param eters (Roscoe et al., 2007).
For exam ple, higher self-reported fatigue has been associated with less daytim e activity,
m ore daytim e sleep, lower circadian consistency, and more night-tim e restlessness in
breast canccr patients undergoing chem otherapy treatm ent (Berger & Farr, 1999;
Roscoe et al., 2002). Similarly, Berger et al. (2009) reported a consistent relationship
betw een disrupted patterns o f circadian activity rhythm s and fatigue in breast canccr
patients before, during and after chem otherapy.

Such research suggests that patients

with CRF have less stable and robust circadian rhythm s with less differentiation
between day- and night-tim e levels o f activity.

However, findings on CRF and

objective rest/activity and sleep/wake patterns have been m ixed, with several studies
reporting no observed relationships betw een actigraphy sleep param eters and CRF;
thus, the relationship between sleep and C R F is not yet clear.
Alexander et al. (2009) reported that although fatigued disease-free breast
cancer survivors reported m ore insom nia than non-fatigued controls, these differences
w ere only supported to a lim ited extent by objective actigraphy data.

M oreover, the

observed sleep disturbances are relatively m ild and could not explain CRF sym ptom s.
M ixed results have also been reported in patients on active treatm ent. Liu et al. (2012)
observed significant associations betw een fatigue and both subjective sleep ratings and
objective actigraphy m easures o f daytim e

sleepiness in breast cancer patients

undergoing chem otherapy; how ever, no association was found betw een fatigue and
night-tim e sleep actigraphy measures. Conversely, Fernandes et al. (2006) found no
association betw een self-reported fatigue severity and any actigraphic variables on sleep
or circadian rhythm in a sample o f fem ale inpatients with cancer. In addition, although
it has been suggested that disrupted sleep prior to cancer treatm ent m ight be a risk
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factor for CRF, there is Hmited evidence that objectively-measured sleep disturbances
are associated with fatigue at this time. Ancoli-lsracl ct al. (2006) reported that,
although more phase-delayed circadian rhythms were associated with increased
functional impairment in women with breast cancer before the start o f chemotherapy,
no significant correlations were obscwed between objective day- or night-time sleep
variables or circadian rhythm parameters and fatigue. Similarly, Berger et al. (2007)
found that while poorer subjective sleep reports were associated with higher levels of
fatigue in breast cancer patients prior to adjuvant chemotherapy, there was no
correlation between subjective sleep measures and objective sleep reports, which were
largely within the normal limits established for healthy individuals.
The finding that self-reported sleep disturbances are more strongly associated
with fatigue severity than objective measures o f sleep is interesting and has been
reported in a number o f other studies (Alexander, Minton, Andrews, et al., 2009;
Ancoli-Israel et al., 2006). It is possible that patients’ own perceptions regarding their
sleep - their interpretation or beliefs regarding sleep disturbances and quality - play a
larger role in CRF than their actual sleep. This is supported by research on the link
between CRF and psychological and cognitive responses such as anxiety and
catastrophising.

Nevertheless, common method bias could also account for such

findings; when self-report measures are used to collect data on both outcomes and
hypothesised predictors, factors such as having a common rater, a common
measurement context, and a common item context can inflate the association between
measures o f different constnjcts (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).
Evidence suggests that common method variance can have a substantial impact on
observed relationships (Podsakoff et al., 2003); thus, strong correlations between selfreport measures should be interpreted with caution.

3.2.2.4 Psychological distress and CRF.
Depression. The relationship between depression and CRF is one o f the most
documented findings reported in the literature. Comparisons between fatigued and non
fatigued cancer patients consistently reveal significant differences in measures of
depression (Andrykowski et a l, 2005; Bower et al., 2002; Bower et al., 2006;
Fernandes et al., 2006; Fossa et al., 2003; Loge, Abrahamsen, Ekeberg, & Kaasa, 2000).
Such differences can continue long after cancer treatment has been completed.

For

example. Fossa, Dahl and Loge (2003) reported significantly higher levels of
depression among fatigued testicular cancer survivors whose median time since
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treatm ent was 12 years. D epressive sym ptom s have been associated with the presence
and/or severity o f fatigue in patients before (A hlberg, Ekm an, W allgren, & GastonJohansson, 2004; Ancoli-Israel et al., 2006), during (Dimeo et al., 1997; Fernandes et
al., 2006; Haghighat, Akbari, Holakouei, Rahim i, & M ontazcri, 2003) and after cancer
treatm ent (Dim eo et al., 2004; M inton et al., 2012; Sei'vaes et al., 2001), as well as in
long-term cancer survivors (Bow er et al., 2006; Rom ito, C onnio, Giotta, Colucci, &
M attioli, 2012).

Although fatigue and depression are highly coiTelated, they are

nevertheless distinct conditions. Sugawara (2005) reported that a significant num ber o f
canccr sui'vivors, w ho did not suffer from clinical depression, still experienced fatigue,
and findings from other studies suggest only about a third o f patients with severe CRF
also have depression (Kim et al., 2008; Servaes, V erhagen, et al., 2002c). N evertheless,
depression and fatigue m ay reciprocally influence one another, and treatm ents for one
m ay be effective for the other (Donovan & Jacobsen, 2007).
Two system atic reviews on the relationship between depression and CRF have
been carried out in recent years; both show ed that higher levels o f depression were
associated with higher levels o f fatigue (Brown & Kroenke, 2009; Oh & Seo, 2011).
Brown and Kroenke (2009) found an average correlation o f .56 (with a range o f .16 to
.84) between depression and CRF, w eighted by sam ple size across 51 studies. Fatigue
shared approxim ately 31% o f variance with depression. Oh and Seo (2011) found a
large, significant mean effect size o f depression on CRF based on 23 studies.
Depression had a stronger association w ith CRF than anxiety and sym ptom distress
such as pain and nausea/vom iting.

N evertheless, despite the plethora o f research

reporting a correlation between depression and CRF, the nature o f the relationship
between these conditions is still not clear.

M easurem ent issues relating to how CRF

and depression are assessed and the lim ited num ber o f longitudinal studies carried out
to date mean that interpretation o f existing findings is difficult and the direction o f
causality am ong these conditions rem ains uncertain. These issues are addressed in turn.
The relationship betw een fatigue and depression is especially difficult to
investigate because there is substantial overlap betw een their sym ptom s; therefore, both
conditions m ay be m istaken for one another in cancer patients and assessing one
independently o f the other is challenging. For exam ple, symptom s such as decreased
m otivation or interest to engage in usual activities, decreased energy and difficulty
concentrating are included in both the diagnostic criteria for CRF and m ajor depressive
disorder and are com m only included in self-report scales o f CRF and depression
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(Donovan & Jacobsen, 2007). For instance, the Beck Depression Inventory contains
questions which specifically address tiredness or fatigue and these are used to calculate
the total depression score (Beck, Steer, & Brown, 1996).

Thus measurement issues

must be carefully considered, as scales that assess the somatic symptoms o f depression
or the emotional and/or cognitive aspects o f CRF can impact on the strength o f the
obsei"ved association between these conditions.
Brown and Kroenke (2009) reported that o f the 59 studies included in their
review, which used 31 different measures o f fatigue and 12 different depression scales,
only a few investigators took steps to limit the potential measurement overlap between
depression and fatigue.

Some researchers chose measures that focussed on the

cognitive and affective symptoms o f depression from the Center for Epidemiological
Studies Depression Scale (CES-D; Radloff, 1977) or the Hospital Anxiety and
Depression Scale (HADS; Zigmond & Snaith, 1983), which do not include physical
symptoms o f such as lack o f energy or sleep disturbances (e.g.. Fossa et al., 2003;
Roscoe et al., 2002), while others excluded fatigue-related items from depression scales
(e.g., Stone, Flardy, Huddart, A'Flern, & Richards, 2000; Stone, Richards, A'Hcm, &
Hardy, 2000; Stone, Richards, A'Hern, & Hardy, 2001; Visser & Smets, 1998).
Nevertheless, strong significant relationships were still observed when such steps were
taken. In a review o f the evidence for a symptom cluster o f fatigue, depression and
insomnia, Donovan and Jacobsen (2007) also concluded that the relationship between
depression and CRF cannot be accounted for by measurement approaches alone.
Nevertheless, care should still be taken in the interpretation o f positive associations
between fatigue and depression.

In addition to potential measurement overlap, the

method o f assessment and the implications that can be drawn based on these must be
considered. As the majority o f studies in this area used scores on questionnaires to
indicate depression and did not make diagnoses o f clinical depression based on the
DSM IV criteria (Gielissen, 2007), findings support the association between depressive
mood and CRF rather than fatigue and clinical depression.
Although

strong positive correlations between

fatigue and non-somatic

symptoms of depression have been found, the nature o f the relationship between these
conditions is still uncertain.

For example, does depression play a causal role in the

development o f fatigue, is their relationship bidirectional, or are there common
mechanisms underlying both conditions? As the majority o f studies investigating the
relationship between fatigue and depression to date have been cross-sectional in design,
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it is difficult to determ ine w hether depression is a cause, consequence, or coirelate o f
fatigue. For exam ple, patients m ay experience fatigue or lack o f energy secondary to
depression; sim ilarly, patients w ho are fatigued m ay develop feelings o f depression in
response to the negative impact o f fatigue on functioning and quality o f life.
Longitudinal studies that have m easured both fatigue and depression have
reported m ixed results and the directional relationship between these conditions is not
clear from findings to date. Stone et al. (2001) and Tchekm edyian et al. (2003) reported
that changes in fatigue were significantly associated with changes in depression over
time. However, both o f these studies only assessed fatigue at two tim epoints (before
and after treatm ent).

The m ajority o f longitudinal studies that assessed fatigue and

depression over m ultiple tim epoints report am biguous findings or do not support a
causal relationship between the two conditions (Brown & Kroenke, 2009).

For

exam ple, V isser and Smets (1998) assessed a m ixed sample o f cancer patients before
and after treatm ent and at a nine m onth follow-up; their findings indicated that fatigue
and depression did not follow the sam e course over time.

Schum acher et al. (2002)

found that fatigue was not consistently correlated with depression in a sam ple o f 101
patients with acute m yeloid leukaem ia (AM L) over 12 treatm ent tim epoints spread over
a 3-year period.

Finally, Geinitz et al. (2001) reported that although depression was

significantly correlated with fatigue in their sam ple o f breast cancer patients before,
during, and after radiation therapy, levels o f depression and fatigue followed different
patterns across time.

More specifically, although self-reported levels o f fatigue

increased from radiation therapy treatm ent w eeks 1-4, depression did not increase
during this time.

In addition, despite the overlap in sym ptom s and significant

associations, findings from intervention studies illustrate that treatm ent for one is not
necessarily

effective

for

the

other.

For

exam ple,

although

treatm ent

with

antidepressants can im prove m ood in cancer patients there is little evidence for their
effectiveness in reducing fatigue (M o n o w et al., 2003).
Findings from longitudinal research illustrate that m erely looking at crosssectional correlations between proposed contributing factors and fatigue can be
m isleading.

However, the nature o f the relationship betw een depression and fatigue

m ay change over the course o f the cancer trajectory.

The m ajority o f longitudinal

studies have relatively short follow -up assessm ents that are focussed around cancer
treatm ent; it is possible that psychological factors play a m ore influential role in
perpetuating persistent CRF after treatm ent. This is in line with findings from studies
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on long-term cancer survivors; for exam ple, Bow er et al. (2006) found that level o f
depressive sym ptom s 1-5 years after diagnosis o f breast cancer predicted the presence
o f fatigue 5-10 years post-diagnosis. Noal et al. (2011) also reported that depression
during radiation therapy treatm ent for localised breast cancer predicted the presence o f
long-tem i fatigue at a one-year follow-up. Thus, rather than causing CRF during and
im m ediately after treatm ent, depression m ay help to m aintain existing CRF p o st
treatm ent either directly or through its relationship with other contributing factors. For
exam ple, depression is associated with behavioural changes such as decreased activity
and sleep disturbances, which in turn have also been linked to prolonged CRF.
W inningham ’s (1994) psychobiologic-entropy m odel also proposes that depression and
anxiety can m ediate the contribution o f activity levels to fatigue severity.
m ore

longitudinal

data

is

necessary

to

elucidate

such

potential

However,
m ediational

relationships.
It has also been hypothesised that there m ay be comm on m echanism s
underlying both depression and fatigue, and that these account for the strong association
between them.

For exam ple, proinflam m atory activity and dysrcgulation o f the HPA

axis, which have been associated with CRF, m ay also play a role in the developm ent o f
depression (Bow er et al., 2002; Flowren, Lam kin, & Suls, 2009; M acs, 2008; M aes et
al., 2009; Schiepers, W ichers, & M aes, 2005).

Thus, both conditions m ay develop

sim ultaneously because o f physiological changes following cancer and/or cancer
treatm ent. However, currently there is insufficient evidence to support this idea. For
exam ple. Bow er et al. (2011) exam ined the relationship between proinflam m atory
activity and both fatigue and depression in breast cancer patients shortly after treatm ent;
their findings indicated that although fatigue and depression were significantly
correlated, and fatigue was positivity associated the inflam m atory m arker soluble
tum our necrosis factor receptor type II (sTN F-RII), no association was found betw een
depressive sym ptom s and inflam m atory m arkers. Thus, they concluded that there was
no evidence for a com m on inflam m atory m echanism underlying both sym ptom s o f
fatigue and depression at this point in the cancer trajectory.

Bow er et al. (2002)

reported sim ilar findings in a sam ple o f breast cancer survivors who were an average o f
5 years post-treatm ent; although fatigued participants had significantly higher levels o f
several proinflam m atory m arkers, none o f the im m une param eters assessed w ere
correlated with scores on depression. Sim ilarly, Orre et al. (2011) reported that fatigue
in disease-free breast cancer survivors w as significantly and positively associated w ith
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the inflam m atoty m arker C-reactive protein (CRP) whereas depression was not, even
though depression accounted for 34% o f the variance in fatigue w hile CRP alone
explained only 7%. Such findings suggest that there are distinct biological processes
involved in fatigue and depression, and supports the independence o f these symptoms.
The frequent co-occurrcnce o f both conditions, and the strong correlation between
them, nevertheless supports a reciprocal relationship between CRF and depression.
Anxiety. C ancer and cancer treatm ents understandably rouse feelings o f anxiety
in m any patients. Although a ccrtain level o f anxiety is expected and can be adaptive in
response to cancer, persistent and disproportionate levels o f anxiety can disrupt
functioning and be m aladaptive in the long term (Stark & House, 2000). G reater levels
o f anxiety have been associated with the presence and/or severity o f fatigue in patients
before (A hlberg et al., 2004) and during cancer treatm ent (Dimeo et al., 1997;
Fernandes et al., 2006; Haghighat et al., 2003), as well as in disease-free cancer
survivors (e.g., Fem andes et al., 2006; Fossa et al., 2003; Loge et al., 2000; M inton et
al., 2012; Servaes et al., 2001).

Brown and Kroenke (2009) reported an average

conclation o f .46 (with a range o f .16 to .73) between anxiety and CRF, weighted by
sam ple size across 33 studies; fatigue shared approxim ately 23% o f variance with
anxiety.

In their m eta-analysis o f the correlates o f CRF, Oh and Seo (2011) found a

large mean effect size o f anxiety on CRF based on 11 studies, although the correlation
between anxiety and fatigue was low er overall than that reported between fatigue and
depression. Despite strong associations between anxiety and fatigue in the literature, as
with depression, the precise nature o f the relationship between these conditions is not
clear. The experience o f fatigue, especially persistent fatigue post-treatm ent, m ay lead
to anxiety and woixy.

Conversely, anxiety m ay influence the developm ent, the

m aintenance and/or the experience o f fatigue.

It is possible that a dispositional

tendency to react with increased anxiety when confronted with a threatening situation
m ay play a role in CRF; trait anxiety assessed before diagnosis was found to predict
fatigue six and tw elve m onths after diagnosis in a sam ple o f wom en with early stage
breast cancer (De Vries, Van der Steeg, & Roukem a, 2009a). Furtherm ore, trait anxiety
also predicted fatigue six m onths after diagnosis in wom en who were subsequently
diagnosed with benign breast problem s (De Vries, Van der Steeg, & Roukem a, 2009b).
Thus, individual differences in perceiving and reacting to threats such as cancer and/or
fatigue may be important. However, it is unclear how such differences could contribute
to variations in fatigue severity.

A tendency towards negative affect has been
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associated with greater sym ptom reporting (W atson & Pennebaker, 1989) and thus trait
anxiety could result in more subjective com plaints o f fatigue. H ow ever, greater anxiety
in response to cancer, canccr treatm ent, or fatigue could also im pact on fatigue directly
or indirectly through behavioural changes and m aladaptive coping or biological
m echanism s.

For exam ple, distress and worry about the consequences o f canccr

treatm ent, fears o f cancer recurrence and chronic uncertainty about the future, referred
to as ‘D am ocles Syndrom e’ in the literatiue (K oochcr & O ’M alley, 1981; Thewes,
Butow, Girgis, & Pendlebury, 2004), m ay lead to poor coping behaviour, decreased
activity levels and sleep disturbances, which in turn have also been linked to prolonged
CRF. Andersen et al. (2004) reported that a four-m onth psychological intei'vention for
reducing emotional distress in breast cancer patients significantly lowered fatigue post
intervention in the participants who had high levels o f cancer stress before starting
adjuvant therapy. This is in line with the idea that anxiety can have a causal influence
on CRF.
Psychological distress could also contribute to the aetiology o f fatigue through
stress-m ediated cytokine dysregulation. Psychological stresses can increase the levels
o f pro-inflam m atory cytokines such as lL-1, IL -lra, lL-10, TN F-a, IL-6 and IFNgam m a (M aes et al., 1998; Scruga, Zhang, Bernstein, & Tannock, 2008).

However,

few studies have investigated the relationship between prointlam m atory m arkers,
anxiety and CRF. O ire et al. (2009) reported that anxiety (and depression) did not alter
the observed significant relationship between chronic CRF and IL -lra and CRP in longtem i survivors o f testicular cancer, and thus they found no evidence to suggest that the
association between inflam m atory m arkers and fatigue was m ediated by psychological
factors.
Longitudinal studies that have exam ined changes in both CRF and anxiety
support strong relationships betw een both symptom s. For exam ple Tchekm edyian et al.
(2003) found a positive relationship betw een im provem ents in fatigue and reductions in
anxiety in a study o f lung cancer patients.

H ow ever, as with depression, there is

insufficient evidence that CRF and anxiety follow the same trajectories over time
(Geinitz et al., 2001; Stone, Hardy, et al., 2000), which suggests that different
underlying m echanism s are involved and causal influences, if existent, are not
straightforward. Anxiety m ay play a greater role in persistent post-treatm ent CRF; a
long-term follow-up o f the participants in G einitz et al.’s study found that both fatigue
and anxiety scores were higher 2.5 years post-treatm ent com pared to scores two m onths
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post-treatment (Geinitz et a l, 2004).

Findings from another study suggested that

pretreatmcnt distress may not affect the initial onset and severity o f cancer treatmentrelated fatigue but rather how well a patient recovers in the days following treatment
(Higgins, Montgomery, Raptis, & Bovbjerg, 2008).

This supports the idea that

psychological factors may play a greater role in fatigue maintenance post-treatment.
However, more longitudinal data are necessai'y to elucidate the links between
psychological distress and CRF and the factors that might mediate these over time.
S.2.2.5 Social contributing factors to CRF. Social support is conceptualised as
the perception that one is cared for and loved or esteemed and valued, or a sense of
belonging to a network o f communication or mutual obligation (Cobb, 1976).

Such

supportive interactions are thought to be protective against the negative effects and
harmful health consequences o f stress (Cohen & Wills, 1985). To date little research
has examined the impact o f social factors on CRF. Findings suggest that patients with
post-treatment CRF or more severe fatigue are less likely to be married or in a
committed relationship than those without CRF or non-severe fatigue and thus spousal
support may be important (e.g., Bower et al., 2002; Donovan et al., 2007). Berger and
Walker (2001) found that women who reported less frequent interpersonal relations
behaviours experienced higher fatigue at chemotherapy treatments and at cycle
midpoints between chemotherapy treatments for breast cancer. Thus, feeling close to
and accepted by another may help to reduce the psychological burden associated with
treatment and modify perceptions o f fatigue.

In line with this, Michael et al. (2002)

reported that social isolation in women prior to a confirmed diagnosis o f breast cancer
was significantly associated with post-illness physical functioning and vitality over a
four-year follow-up in participants who remained disease-free.

The relationships

remained significant even when baseline levels o f functioning were accounted for and a
significant trend was found, with decreasing levels o f social connection associated with
lower fimctioning.
Some studies have reported that CRF in breast cancer patients is significantly
and negatively associated with measures o f subjective social support (Jiang et al., 2011;
Li & Yuan, 2011) as well as objective support and utilization o f support (Jiang et al.,
2011). Kuhnt et al. (2009) found that fatigue was significantly associated with lower
social support in large sample o f cancer survivors. However, overall findings on social
support have been mixed, with a number of studies reporting significant associations
but failing to support a predictive relationship between social support and CRF. For
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example, De Vries et al. (2009a) reported that, although social support was associated
with fatigue before surgery and 12 months post-surgery in women who were diagnosed
and treated for cancer, the relationship was no longer significant in a multivariate model
when factors such as trait anxiety and extraversion were entered. Similarly, Okuyama
et al. (2000) found that satisfaction with confidants was significantly correlated witli
fatigue severity in disease-free breast cancer survivors but that this indicator o f social
support was no longer significant in a multivariate analysis that included factors such as
depression and insufficient sleep.

They thus suggested that social support may

indirectly contribute to improvements in fatigue.
Von ah, Kang and Caipenter (2008) also reported that although fatigue severity
was associated with some measures o f social support before adjuvant therapy for breast
cancer, social support did not significantly predict CRF before, during or after adjuvant
therapy in a multivariate model.

These authors suggest that nonsignificant findings

may have been due to the way social support was conceptualised, and that the match
between desired and received social support may be more important than the type and
extent o f actual social support available. In line with this idea, Servaes et al. (2002c)
found that breast cancer survivors with severe fatigue reported more negative social
interactions and a greater desire for more social support than non-severely fatigued
cancer survivors, although the amount o f social support received did not differ between
the groups. Furthermore, more severely fatigued breast cancer survivors reported less
social functioning and greater impaimient in social interactions than those with nonsevere fatigue. The authors suggest that this may be because the people close to them
do not expect cancer survivors to suffer from fatigue more than a year after treatment.
Thus, significant others’ perceptions and understanding o f CRF may have important
repercussions for patients’ recovery.
3.2.2.6 Behavioural contributing factors to CRF; Reduced physical activity
and increased rest. Maladaptive coping strategies, such as excessive rest or napping
and activity avoidance, can help to increase fatigue levels and may play a role in the
persistence o f CRF.

As previously discussed in relation to sleep disturbances, less

differentiation between day- and night-time levels o f activity (e.g., lower levels o f
daytime activity, more daytime sleep, and more night-time restlessness) has been
associated with more severe CRF (Berger & Farr, 1999; Roscoe et al., 2002). More
time spent napping during the day has been linked with fewer hours o f sleep at night,
more difficulty falling asleep, less satisfaction with sleep and more daytime dysfunction
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(Ancoli-Israel et al., 2006).

In addition, objective m easures o f time spent napping

during the day has been positively associated with fatigue in cancer patients (Liu et al.,
2012). This is in line with W inningham et al.’s (1994) m odel o f CRF, w hereby a cycle
o f increased daytim e rest, decreased daytime activity, increased night-tim e restlessness
and poor sleep quality, can contribute to progressive physical deconditioning and
greater fatigue, w hich in turn leads to even greater activity avoidance.
Reduced physical activity is recognised as an im portant contributing factor in
the aetiology o f CRF and the m aintenance o f CRF in cancer survivors (National
Com prehensive C ancer Network, 2012a; Stone & M inton, 2008; W inningham ct al.,
1994).

Physical activity describes all types o f m uscular activities that substantially

increase energy expenditure (Brown, Trost, Baum an, M umm ery, & Ow en, 2004).
Num erous studies have docum ented the relationship between physical activity and
fatigue.

Cross-sectional studies have found significant negative correlations between

self-reported levels o f physical activity and fatigue before (e.g., G oedendorp, Gielisscn,
Verhagen, Peters, & Bleijenberg, 2008), during (e.g., Huang et al., 2010) and after
cancer treatm ent (e.g., G erber ct al., 2010; Servaes, Verhagen, ct al., 2002c; Struik et
al., 2009).

However, research has not reported reliable associations between fatigue

severity and objective levels o f activity m easured through actigraphy (Alexander,
Minton, Andrews, et al., 2009; Berger et al., 2007; Fernandes et a!., 2006; Sei"vaes,
Veriiagen, & Bleijenberg, 2002b). N evertheless, studies suggest that cancer survivors
who m eet the recom m ended physical activity guidelines have significantly lower
fatigue than those who do not (e.g., Hung et al., 2011; Stevinson et al., 2009).

In

addition, longitudinal studies have reported that physical activity levels can predict
fatigue severity at follow-up assessm ents.

For exam ple, Luctkar-Flude et al. (2009)

found that physical activity following consultation for cancer treatm ent predicted
fatigue severity three and six m onths later in a sam ple o f older adults with cancer.
Donovan et al. (2007) exam ined the course o f fatigue prospectively in breast cancer
patients using growth m ixture m odelling; their findings indicated that wom en w ho were
less physically active at the end o f treatm ent were m ore likely to have higher fatigue
across the 6-m onth follow-up. H ow ever, physical activity was no longer a significant
predictor in a m ultivariate analysis in which BMI and catastrophising em erged as
significant contributors.
The strongest support for the contribution o f physical activity to CRF com es
from research on exercise interventions for cancer patients and survivors.
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A ctivity

enhancem ent is identified as a category 1 intervention (based on high-level evidence
such as random ised controlled trials and supported with uniform consensus) for patients
with CRF on active treatm ent, post-trcatm ent, and for patients at the end o f life in the
NCCN guidelines (2010). A Cochrane review on the effectiveness o f exercise in the
m anagem ent o f CRF concluded tliat such intei'ventions were statistically m ore effective
than control interventions in reducing fatigue both during and after cancer treatm ent
(Cram p & Daniel, 2008).

H ow ever, the m echanism s through w hich cxercise

interventions lead to im provem ents in fatigue arc not com pletely clear; greater levels o f
physical activity m ay have positive effects on CRF through a num ber o f different ways.
Physical exercise can increase m uscle mass and strength, effect haem oglobin
concentration, and stim ulate the production and release o f proinflam m atory cytokines,
all o f which can play a role in CRF (A l-M ajid & Gray, 2009). Exercise interventions
may also benefit by reducing BM l, which is a predictor o f fatigue in cancer patients
(Donovan et al., 2007). As prolonged periods o f inactivity during cancer treatm ent can
lead to physical deconditioning, the association between physical activity and CRF
could also be m ediated by functional m echanism s; increasing activity levels can
im prove physical functioning and functional capacity in cancer patients (A l-M ajid &
Gray, 2009; M ock ct al., 2001).

However, studies that found no association between

fatigue severity and objective m easures o f activity do not support this idea (Berger et
al., 2007; Fernandes et al., 2006).

For exam ple, Alexander et al. (2009) found no

evidence that disease-free breast cancer sui'vivors with CRF were less active than those
w ithout CRF, which suggests that physical conditioning does not account for fatigue in
this population. Instead the authors suggest that the beneficial effects o f exercise m ay
be m ore indirect through m ood, im m une functioning or sleep.
Both sleep-related and psychological m echanism s have been linked to CRF and
could m ediate the relationship betw een fatigue and activity.

Research supports the

beneficial effects o f exercise interventions on sleeping difficulties and suggests that
physical activity can help regulate circadian rhythm patterns (A ncoli-Israel et al., 2001;
M ock et al., 1997).

In addition, physical activity-related im provem ents in m ood and

psychological distress have been well docum ented (Byrne & Byrne, 1993; Fox, 1999;
M ock et al., 1997; M ock et al., 2001).

For exam ple, Banasik, W illiam s, H aberm an,

Blank, and Bendel (2011) reported that an eight week yoga intervention for breast
cancer survivors was associated with reduced m orning and 5pm salivary cortisol and
im proved em otional w ell-being and fatigue in the intervention group relative to the
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control group.

M cA uley et al.(2010) reported that the association betw een physical

activity and CRF in breast cancer surv'ivors was m ediated by self-cfficacy, which had a
direct cffcct on fatigue and an indirect effect through depressive symptom s.
These findings dem onstrate the com plex interrelationships betw een biological,
behavioural, and psychological contributors to fatigue, and highlight the im portance o f
investigating these interactions in order to elucidate the causes o f CRF. In addition, the
role o f cognitions regarding physical activity m ay also be im portant in m ediating such
contributing factors and/or in directly influencing levels o f fatigue. For exam ple, one
study reported that although self-reported levels o f activity were not related to the
severity o f fatigue in disease-free breast cancer suw ivors, having a negative perception
o f physical activity and how it relates to fatigue was (Y oung & W hite, 2006). Thus,
patients with severe fatigue w ere significantly m ore likely to believe that engaging in
physical activity w ould be detrim ental to their fatigue. These findings and the role o f
such beliefs and other cognitive factors in the aetiology o f CRF arc discussed further in
the follow ing section. However, some im plications o f these findings for understanding
CRF and for assessing physical activity are first briefly considered here.
Findings from Young and W hite (2006) suggest that fatigued breast cancer
survivors perceived activity to be more harm ful, yet their self-reported level o f physical
activity did not actually differ from those w ithout severe fatigue.

In line with this,

findings from Servaes et al. (2002b) suggest that severely fatigued breast cancer
survivors perceived them selves to be m ore lim ited with regard to physical activity than
non-severely fatigued survivors and a control group o f healthy wom en although there
was no actual difference betv.'een these three groups on level o f functioning and
objective activity assessed through daily self-obsei-vation and actigraphy. Servaes et al.
(2002b) did not assess K inesiophobia (fear o f m ovem ent) as in the study by Y oung and
W hite (2006); how ever, their m easures o f general self-reported activity, the physical
activity subscale from the Checklist hidividual Strength (CIS; Vercoulen et al., 1994)
and the m obility and am bulation items from the Sickness Im pact Profile (SIP; Bergner,
Bobbitt, Carter, & G ilson, 1981) assessed respondents’ perception o f their ow n physical
abilities and activity rather than their actual levels o f activity.

For exam ple, items

included ‘I d o n ’t do m uch during the d ay ’ and ‘I have low output’ from the CIS and ‘I
walk shorter distances or stop to rest often’ and ‘I stay away from hom e only for b rie f
periods o f tim e’ from the SIP. Thus, in this study, fatigue was associated with a low
perception o f physical functioning rather than actual physical activity. These findings
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are therefore also in line with the idea that people’s beliefs or cognitions regarding
physical activity m ay play an im portant role in CRF.
Servaes et a! (2002b) offer a num ber o f explanations for their findings. First, it
is possible that because physical activity is m ore effortful for patients who perceive
severe fatigue, they m ay believe them selves to be less physically active than they
previously were before their cancer.

Second, fatigued sui"vivors m ay be unsatisfied

with their level o f activity and thus perceive them selves to be inactive.

Finally, low

self-reported physical activity could also reflect emotional distress rather than
inactivity.

This is supported by the finding that emotional distress was significantly

correlated with perceived activity levels and not objective activity levels.
These findings highlight the problem s inherent to using self-report m easures o f
physical activity. Simple num eric rating scales that ask participants to rate their level o f
activity are unlikely to reflect actual physical activity levels. Physical activity m easures
that ask respondents to report the am ount o f tim e spent doing various vigorous,
m oderate and m ild types o f activities and include activity exam ples as well as leisure
activities and chores m ay decrease the subjectivity o f physical activity self-reports. For
example, m easures such as the Scottish Physical A ctivity Q uestionnaire (SPAQ;
Lowther, M utrie, Loughlan, & M cFarlane, 1999), the International Physical Activity
Questionnaire (IPAQ, 2005), or the Physical A ctivity Survey (Paffenbarger, Blair, Lee,
& Hyde, 1993) record the tim e respondents spend doing different activities, which can
then be converted into m etabolic equivalents (M ETs).

However, such m easures still

suffer from the inherent problem that respondents fmd it difficult to accurately recall
their behaviour (Scheeres, Knoop, M eer, & Bleijenberg, 2009).
D iscrepancies between subjective and objective m easures o f physical activity
underscore the need to include various different ways o f assessm ent w here possible
(Servaes, Verhagen, et al., 2002b). However, such discrepancies and the finding that
fatigue has different relationships with objective and subjective m easures are also
interesting in and o f them selves, and m ay be an indication o f cognitive m echanism s
underlying CRF.

The pattern o f results from both research on physical activity and

sleep suggests that associations betw een CRF are stronger when subjective, general
m easures o f activity and sleep disturbances are used rather than objective m easures
(Alexander, M inton, Andrews, et al., 2009; Ancoli-Israel et al., 2006; Y oung & W hite,
2006).

Insight into the potential significance o f such findings can be gleaned from

studies on patients with CFS, w here discrepancies between subjective perceptions o f

54

impairment and actual impairment have also been reported. Such discrepancies are in
line with models o f perpetuating factors in CFS, which have long since acknowledged
the key role o f cognitive processes (Knoop et al., 2010). Patients with CFS often have a
tendency to overestimate their level of impairment while underestimating their actual
performance, supporting the idea that negative beliefs are central to CFS.

Indeed,

research has found that effective CBT intei"ventions for CFS changed patients’
subjective perceptions o f impaimient rather than their actual performance on
neuropsychological tests (Knoop, Prins, Stulemeijer, van der Meer, & Bleijenberg,
2007). Such findings suggest that distorted perceptions o f cognitive functioning play a
more important role than actual cognitive performance. Similar processes may be at
work in patients with CRF, whereby individuals’ beliefs and interpretations o f their
functioning contribute to the maintenance o f symptoms.

If maladaptive thinking

patterns are driving persistent CRF then this would explain the poor relationship that is
obsei'vcd between objective measures o f functioning and fatigue severity.

Potential

cognitive contributing factors to CRF and the mechanisms through which they might
influence fatigue severity are discussed in the next section.
3.2.2.7 Cognitive contributing factors and beliefs about CRF. Patients’
beliefs regarding a chronic illness can have important repercussions for their health,
adjustment and quality o f life because such cognitions can influence coping, moderate
behaviour and contribute to mood disturbances such as depression (Hagger & Orbell,
2003). Although very little research has investigated the influence o f cognitive factors
on CRF, the role o f illness cognitions and beliefs on health outcomes has received much
attention in other illness populations. Such work supports the common sense model
(CSM) o f health behaviour, othei'wise refened to as the ‘common-sense model’
(Leventhal et al., 1984). The CSM suggests that people make sense o f an illness by
forming mental representations based around five components that influence behaviour
and coping: signs and symptoms associated with the illness {identity)-, the perceived
reasons for getting the illness (causes); the physical, social, economic, and emotional
repercussions o f the illness {consequences)] beliefs concerning whether it can be
treated, controlled or cured {cure/control)', and the perceived duration and course o f the
illness {time-line). Furthermore, two additional dimensions, illness coherence (patients’
evaluation o f how well they understand or comprehend their illnesses) and emotional
representation (the emotional responses generated by the illness) have also been added
(Moss-Morris et al., 2002). Emotional representations are an integral part o f the model
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because people are thought to generate both cognitive and emotional responses to an
illness, w hich can actively influence one another.

Representations o f an illness arc

based on patients’ own experience o f som atic sym ptom s, their personal history, and the
sociocultural context in which they occur. Such beliefs arc increasingly recognized as a
critical factor in adjustm ent to and recovery from CFS (e.g., M oss-M orris & Chaldcr,
2003) which, like CRF, has a com plex aetiology that involves physiological,
psychological, social and environm ental factors (Ax, Gregg, & Jones, 2001).
The role o f patients’ illness or sym ptom perceptions in perpetuating CRF thus
also warrants investigation.

A s factors that arc at least partially under a patient’s

control can contribute to CRF (e.g., activity levels, bedtim e habits and sleep patterns),
perceived controllability and causal representations regarding fatigue m ay be especially
important. Although few studies to date have explored the role o f symptom perceptions
or cognitions in CRF, cognitive-behavioural therapy (CBT) has received m uch support
for the treatm ent o f fatigue in cancer populations (National Com prehensive Cancer
N etwork, 2012a). CBT interventions directly acknow ledge how an individual’s beliefs
or cognitions, such as their thoughts about a sym ptom s’ m eaning, controllability, and
consequences, influence how that syinptom is experienced (Kwekkeboom et al., 2010).
Thus, research on CBT interventions is in line with the idea that changing the way
patients think about their CRF can lead to better sym ptom -related outcom es and
im provem ents in functional im pairm ent. For exam ple, Giellesen Verhagen, W itjes, and
Bleijenberg (2006) reported that a personalized CB T-based interv'ention was effective
in reducing fatigue in a sam ple o f disease-free cancer survivors relative to a w aiting-list
control sample.
Giellesen et al.’s (2006) CBT intervention was directed at several proposed
perpetuating factors o f CRF, such as sleep and activity dysregulation, insufficient
coping with the experience o f cancer, m aladaptive beliefs and catastrophising in
response to the fatigue, and sought to teach m ore helpful ways o f view ing and coping
with the symptom .

A central com ponent o f the intervention involved challenging

dysfunctional cognitions, m any o f which relate direcdy to aspects o f L eventhal’s illness
dim ensions; for exam ple, patients’ perceived lack o f control over their fatigue and
external m edical causal attributions (i.e., believing that the cancer treatm ent is causing
their fatigue). Findings from the study indicated that the patients in the intervention
condition reported significantly greater decreases in fatigue severity, functional
im pairm ent, and psychological distress follow ing the intervention com pared to the
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w aiting list control group. In addition, a follow -up study o f these patients indicated that
these positive effects were m aintained over time (G ielissen, Verhagen, et al., 2007).
Giclissen et a l.’s (2006) findings directly acknow ledge the potential role o f
cognitions in bringing about im provem ents in CRF. H ow ever, the actual m echanism s
underlying these im provem ents are not clear.

For exam ple, although the CBT

intci'vcntion targeted factors such as patients’ self-efficacy beliefs regarding sym ptom
control and catastrophising thoughts relating to fatigue, it is not clear w hether changes
in these factors or changes in other factors actually m ediated the im provem ents in
fatigue. Reanalysis o f the data provided no evidence that intei'vention-induced changes
in fatigue were m ediated by increases in objectively m easured physical activity
(G ielissen, W iborg, Verhagen, Knoop, & Bleijenberg, 2011).

A nother study, which

explored the effectiveness o f a CBT intervention for patients on active cancer treatm ent,
also supported the effectiveness o f CBT for reducing fatigue and also found that
im provem ents were not m ediated by changes in physical activity (Goedendorp et al.,
2010). Sim ilar findings have been reported by studies on fatigue in m ultiple sclerosis
and CPS patients, w here changes in cognitions regarding fatigue and changes in
sym ptom focussing, but not changes in physical activity, m ediated the positive effects
o f CBT and exercise interventions (Knoop, van Kessel, & M oss-M orris, 2012; M ossM orris et a!., 2005; W iborg, Knoop, Stulem eijer, Prins, & Bleijenberg, 2010). Thus, it
is possible that changes in cognitive factors w ere also key to the im provem ents in
fatigue observed after CBT interventions for CRF; how ever, changes in cognitions
regarding CRF were not m onitored over tim e in Gielissen et a l.’s and Goedendorp et
a l.’s studies.

N evertheless, a num ber o f coirelational studies have exam ined the

relationship between CRF and various cognitive factors. These are discussed below.
Catastrophising. C atastrophising in response to fatigue has been associated
with m ore severe fatigue in patients during (Jacobsen, Hann, et al., 1999) and after
adjuvant cancer treatm ent (Broeckel, Jacobsen, Horton, B alducci, & Lym an, 1998).
Longitudinal studies have also reported that greater catastrophising before treatm ent is a
predictor o f fatigue severity and disruptiveness after treatm ent (Andrykowski et al.,
2005; Jacobsen, A ndrykowski, & Thors, 2004). For exam ple, each one-point increase
in catastrophising before beginning adjuvant treatm ent was associated with an
approxim ately 20% greater likelihood o f m eeting the criteria for CRF post-treatm ent
(Andrykowski et al., 2005). Jacobsen et al. (2004) found that although catastrophising
prior to treatm ent was associated w ith post-treatm ent fatigue in patients treated with
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radiation

therapy, this relationship was not observed

chem otherapy.

in patients treated with

The authors suggest that, as radiation therapy m ay be less fatigue-

inducing than chem otherapy, psychological factors m ay play a greater role in the
patients' experience o f CRF. Thus, the role o f catastrophising m ay vary depending on
the type o f treatm ent and its potential to cause fatigue.
C atastrophising in response to fatigue at the end o f treatm ent m ay also play a
role in m aintaining fatigue post-treatm ent. Donovan ct al. (2007) identified two fatigue
trajectories, a low- and a high- fatigue group, using growth m ixture m odelling in a
prospective study o f wom en treated for early stage breast cancer.

Results from a

m ultivariate analysis indicated that catastrophising at the end o f treatm ent was a
significant predictor o f being in the high-fatigue group across the 6-month follow-up,
w hereby BMl was the only other significant predictor.
As all o f the studies on catastrophising and CRF were carried out on breast
cancer patients, the generalisability o f these findings is som ew hat limited.

However,

the findings reported to date support the idea that catastrophising in response to CRF
can have detrim ental effects on fatigue at least in som e patient groups
cognitions can play a role in persistent CRF after cancer treatment.

and

that such

Furthermore,

research on illness beliefs and cognitions that could lead cancer patients to catastrophise
also supports these findings.

For exam ple, Paddison et al. (2009) explored the

association betw een patients’ pre-surgical expectations for recovery and fatigue levels
after m ajor colorectal surgery.

They reported that patients with more realistic

expectations regarding the tim e-line (i.e., those who expected fatigue resolution to take
longer) and the controllability (i.e., those who expected to have less control) o f the
anticipated post-surgical fatigue at base-line (before surgery) had less persistent fatigue
after the surgery.

These predictors rem ained significant even after depression was

included in the model. The findings thus suggest that cognitions or beliefs regarding
fatigue played a role in subsequent adjustm ent after treatm ent.
patients with
treatm ent

and

It is possible that

unrealistic expectations o f recovery overexerted them selves after
thereby

rem ained

m ore

fatigued

at

the

follow-up

assessment.

N evertheless, it is also possible that patients, w hose initial expectations were not m et
after surgery, becam e m ore distressed and m ore likely to catastrophise in response to
fatigue, and that such responses contributed to ongoing fatigue.
research is necessary to test such potential explanations.
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However, further

Donovan and W ard (2005) explored the fatigue representations o f wom en
undergoing chem otherapy treatm ent for gynecological cancer using the ‘Sym ptom
Representation Q uestionnaire’ (SRQ). Their findings indicated that fatigue is seen as a
severe condition, which is uncontrollable, and lasts a long time. Furtherm ore, having
negative beliefs about the consequences o f fatigue and higher level o f fatigue-related
distress w as significantly related to self-reported symptom interference w ith life
activities (Donovan & W ard, 2005; Donovan et al., 2008). These findings are also in
line with the idea that m aladaptive cognitions regarding fatigue and greater distress in
response to sym ptom s can have a negative im pact on CRF. However, the m echanism s
through which such beliefs and responses can actually exert an infiuence on CRF are
not clear. For exam ple, are there direct links between patients’ cognitions and fatigue
or is this relationship m ediated by coping behaviours or psychological distress? It was
not possible to test for such m ediational relationships in Donovan et a l.’s study. Further
research is necessary in order to elucidate the association between such cognitivebehavioural factors and CRF.
Fears regarding cancer recurrence and activity in relation to fatigue. Fear o f
physical m ovem ent and activity, because o f a perceived vulnerability to fatigue, has
been associated with activity avoidance and m ore severe fatigue in patients with CFS
(Silver et al., 2002). In addition, activity-related fatigue m ay be m isinterpreted as a sign
o f disease relapse or recurrence if patients believe that physical disease, such as a viral
infection, is responsible for fatigue. Thus, activity m ay be viewed as harm ful not only
for the symptom experience but also for the perceived underlying cause o f the fatigue,
leading to increased activity avoidance and subsequently increased fatigue.

Sim ilar

processes m ay occur in CRF. Findings from qualitative research suggest that patients
are unsure about what sym ptom s are ‘no m ial’ and are fearful that sym ptom s like
fatigue are an indication that their cancer has returned (Thewes et al., 2004).

Thus,

fears o f cancer recurrence and fears o f exacerbating the fatigue througii activity m ay
result in reduced activity, increased physical deconditioning and psychological distress,
and more severe fatigue.
Young and W hite (2006) investigated the relationship betw een activity levels,
beliefs regarding physical activity, fear o f cancer recurrence, and fatigue in a sam ple o f
breast cancer survivors.

Fear o f recurrence and negative beliefs about activity were

associated with and predicted fatigue severity. However, the contribution o f negative
beliefs regarding activity was not m ediated by actual self-reported activity levels, which
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w ere not significantly associated with fatigue.

Although it is possible that the

subjective activity levels reported by the participants did not accurately reflect their
actual activity, as previously discussed in scction 3.2.2.6 , nonsignificant associations
betw een both subjective and objective activity and CRF are not uncom m on in the
literature (e.g., A lexander, M inton, Andrew s, et al., 2009; Ancoli-Israel et al., 2006;
Fernandes et al., 2006; Sei"vaes, V erhagen, et al., 2002b; Young & W hite, 2006). Thus,
Young and W hite’s findings suggest that beliefs about activity can have a direct
influence on fatigue severity or that this relationship is m ediated by other cognitive or
psychological factors.
Support for such m ediational relationships was found in Young and W hite’s
(2006) study in relation to fear o f recurrence, which had an indirect relationship with
fatigue severity via beliefs about activity and psychological distress. Thus, the findings
support the idea that patients m ay associate activity-induced fatigue with possible
disease recurrence and therefore that increased fear o f cancer recurrence could
contribute to fatigue by increasing fear o f activity. In addition, the findings suggest that
chronic fear o f symptom w orsening or disease recurrence can lead to the developm ent
or worsening o f m ood disorders, which can also im pact on CRF. A nother potential link
between fear o f recunencc and CRF could be through alterations in diurnal cortisol
rhythm ; Bower, Ganz, Dickerson et al. (2005) suggested that persistent fear o f
recurrence could influence cortisol slope in cancer survivors, as a flattened cortisol
rhythm and elevated evening cortisol levels have been found in individuals under
chronic stress. Thus, as flattened diurnal cortisol slopes and a blunted cortisol stress
response have been reported in breast cancer survivors with prolonged fatigue (Bower,
Ganz, & Aziz, 2005; Bower et al., 2002), fear o f recurrence could be a contributing
factor.
Two large cross-sectional studies support the relationship betw een fear o f
recurrence and persistent fatigue. Bow er et al. (2006) found that fear o f recunence was
significantly higher in breast cancer survivors who were fatigued 5-10 years after
diagnosis com pared to those who were not, w hile Skaali et al. (2009) reported a
significant correlation betw een fear o f recurrence and fatigue in long-term testicular
cancer survivors who were on average 11.4 years after diagnosis.

H ow ever, fear o f

recurrence was not a significant predictor in a m ultivariate analysis in either o f these
studies.
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A lthough m ore research is required to replicate and expand on the findings
regarding fear or recurrence and fears regarding activity, the findings to date suggest
that

flawed

reasoning

strategies,

that

involve

not

only

m aladaptive

illness

representations but also beliefs about the im pact o f recom m ended m anagem ent
strategies (e.g., increased activity) and anxieties about the disease itself, could
contribute to increased disability. As beliefs and cognitions are am enable to change,
such influences on fatigue w ould be particularly suitable targets for CBT.

However,

further longitudinal research is necessary to establish whether such beliefs are
predictive o f CRF over time and to understand w hat factors m ight m ediate such
relationships.
Perceived control. Self-efficacy beliefs and perceived control have been
identified as pow erful cognitive predictors o f health outcom es and disability in patients
with chronic disease (H agger & Orbell, 2003). Servaes et al. (2002c) m easured diseasefree breast cancer patients’ sense o f control over their fatigue and reported that those
with severe fatigue had lower control perceptions than those with non-severe fatigue.
Interestingly, the groups did not differ with respect to their internal locus o f control o f
health in general, suggesting that their specific beliefs regarding their fatigue, and not
their general self-efficacy beliefs, im pact on their fatigue outcom es. O ver a tw o-year
follow-up assessm ent o f these patients, less perceived control with regard to fatigue at
baseline continued to correlate significantly with higher persistent CRF after two years
(Servaes et al., 2007). Baseline self-efficacy also significantly predicted persistent CRF
severity and rem ained the only additional significant predictor when baseline fatigue
severity was taken into account. These findings thus suggest that control perceptions
play an im portant role in peipetuating fatigue in cancer survivors.
The role o f control beliefs is also supported by the effectiveness o f m ind-body
intei"ventions for CRF, such as m ediation, m indfulness interventions and CBT
(Kwekkeboom et al., 2010).

Such interventions help patients to becom e aware o f

unhelpful autom atic responses to their fatigue such as m aladaptive thoughts, feelings
and behaviours, and equip patients with the skills to cope with these and achieve
personal control over their sym ptom s (K w ekkeboom et al., 2010; van der Lee &
Garssen, 2012).

Thus, although lim ited research has directly explored the role o f

perceived control in relation to CRF, findings to date support the role o f such cognitive
factors.

N evertheless, further research on the role o f control beliefs and the

m echanism s through which they m ight impact on CRF is required.
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Causal beliefs. Illness cognitions such as causal attributions are thought to be
important for patients’ adjustment to chronic illnesses like CFS (Moss-Mon'is &
Chalder, 2003). In CFS the tendency to attribute fatigue to somatic causcs rather than
psychological or behavioural ones is common and such somatic causal attributions are
believed to increase helplessness and discourage active coping (Butler, Chalder, Ron, &
Wessely, 1991; Moss-Moiris & Chalder, 2003). Existing findings on CRF patients also
support the role o f unhelpful causal attributions in the development and maintenance of
fatigue. For example, breast cancer survivors with severe fatigue were found to have a
higher inclination to attribute their fatigue to factors relating to their breast cancer, such
as their surgery or adjuvant treatment, in comparison to those who had non-severe
fatigue (Servaes, Verhagen, et al., 2002c). As research on the aetiology o f CRF does
not support a relationship between persistent post-treatment fatigue in cancer sui"vivors
and cancer and/or treatment related factors (Hjermstad et al., 2005; Prue et al., 2006;
Servaes, Prins, et al., 2002; Young & White, 2006), such somatic attributions are
maladaptive and may decrease patients chances o f recovery (Gielissen, Verhagen, et al.,
2007).
Dysfunctional cognitions, including the belief that cancer and cancer treatment
are continuing to cause post-treatment fatigue, were targeted in Gielissen et al.’s (2007)
CBT intervention for disease-free cancer survivors.

Pretreatment somatic causal

attributions continued to predict fatigue severity at the post-intei'vention follow-up
around two years later. Thus, the authors suggest that such unrealistic attributions in
patients with somatically unexplained post-treatment CRF may not have received
sufficient attention in the intervention, and highlight the need to change such
dysfunctional cognitions in order to improve intervention outcomes.
In contrast to CFS where causal attributions focus primarily on physical factors,
research suggests that fatigued breast cancer survivors also report more psychological
attributions regarding their fatigue, such as ruminating about their symptoms or
sleeping difficulties, than those without CRF (Servaes, Verhagen, et al., 2002c).
Furthermore, over a two-year follow-up o f patients in this study, stronger psychological
attributions at baseline continued to coirelate significantly with persistent CRF severity;
however, having such attributions was no longer a significant predictor o f fatigue in a
multivariate model (Servaes et al., 2007).
The mechanism through which causal attributions might impact on fatigue has
received little attention.

It is possible that patients who attribute their fatigue to
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psychological factors believe that they lack control over such causes, thereby increasing
their psychological distress and subsequently their fatigue.

This is in line with the

findings on CFS w here psychological causal attributions for CFS have been associated
with higher levels o f anxiety and depression, and greater m ood disturbances have been
associated with ‘catastrophic’ illness perceptions (Edw ards, Surcsh, et al., 2001).

In

addition, patients’ beliefs about the causes o f their fatigue m ay im pact on their
adherence to treatm ent guidelines (Luthy et al., 2010).

In a suw ey o f 160 cancer

patients hospitalized in a supportive care setting, Luthy et al. found that tw o-thirds o f
patients attributed their fatigue to cancer-relatcd m orbidities, while only 13% believed
that their level o f physical activity contributed to fatigue and only 25% believed that
progressive physical activity could be beneficial for treating fatigue. Given that activity
enhancem ent is one o f the recom m ended interventions in the NCCN (2012a) guidelines
for CRF, these findings suggest that there is incongruence between best practice
treatm ents and patients’ own view s about fatigue. Such discrepancies are important, as
they m ay influence patients’ adherence to recom m ended m anagem ent strategies and
hence, their fatigue. However, further research is necessary to explore the relationship
between patients’ beliefs and adherence to treatm ent and to investigate other potential
m echanism s through which causal attributions m ight im pact on fatigue in CRF patient
populations.
3.3 Conclusion
Cancer-related fatigue (CRF) is an extrem ely comm on, debilitating, and
potentially long-tem i side-effect o f cancer treatm ent, w hose aetiology is still not
adequately understood. In addition to the m ultiple potential biological, psychological,
and behavioural contributing factors to CRF docum ented in the literature, there is
growing evidence that patients’ cognitions regarding their fatigue play a key role in
exacerbating and m aintaining this condition over time.

The cognitive-behavioural

model o f CRF captures much o f w hat has been reported on the aetiology o f CRF and
provides a psychological fram ew ork that helps to structure thinking about this complex
m ultifactorial symptom. The m odel details how biological and em otional factors might
interact and how dysfunctional cognitions and beliefs can impact on psychological and
behavioural responses that have been linked to CRF.

H ow ever, while m any o f the

proposed m odel pathways have em pirical support or m ake theoretical sense, further
research is necessary to exam ine the robustness o f the model and to test the
hypothesised m echanism s underlying CRF.
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M ost o f the studies on CRF to date have focused on a select num ber o f
psychological, biological or behavioural predictors and their relationship with fatigue.
W hile such approaches are infonnative, they neglect the com plex nature o f CRF, which
is likely to be attributable to a num ber o f different factors sim ultaneously.

The

relationships am ong contributing factors w arrant careful consideration; firstly, because
failing to take account o f strong (and possibly causal) relationships betw een predictors
can lead to m isleading assum ptions about their relationships with CRF, and secondly,
because interactions between predictors could result in a circular proccss o f influence
that could help to pcipetuate fatigue over time. Research that exam ines how potential
contributing factors to CRF relate to one another and evaluates the sim ultaneous effects
o f a variety o f proposed contributing factors is needed.

Furtherm ore, although

cognitive factors such as low perceived control over fatigue and catastrophising have
been linked to CRF severity, the role o f patients’ illness beliefs in the aetiology o f CRF,
and how

such

beliefs relate to other proposed psychosocial

contributing factors, has not been adequately explored.

and

behavioural

The m ediational pathw ays

proposed by the cognitive-behavioural m odel offer a useful fram ew ork for testing such
relationships.
O ur understanding o f CRF has also been limited by a lack o f longitudinal
research. N um erous cross-sectional studies have looked at the prevalence o f CRF at
various different treatm ent and post-treatm ent tim epoints and am ong different patient
groups; however, few studies have exam ined the course o f CRF across the cancer
trajectory. Such inform ation is im portant for the clinical m anagem ent o f this side-effect
so that screening and interventions can take place at opportune times. In addition, few
studies have explored the predictors o f CRF over time. Identifying risk factors for the
developm ent or persistence o f CRF nonetheless has clear im plications for clinical
practice, w here such know ledge could help to prevent or efficiently treat this side-effect
before it becom es a chronic condition. Furtherm ore, the nature o f interactions between
predictors and how these m ight contribute to the persistence o f CRF post-treatm ent
cannot be explored unless they are assessed at m ultiple tim epoints.

Longitudinal

studies that track the developm ent o f CRF from before treatm ent and assess a broad
spectrum o f psychosocial and physiological predictors across the cancer trajectory are
therefore necessary to understand the factors that precipitate CRF and the interplay o f
factors that help to perpetuate CRF after treatm ent. The cognitive-behavioural m odel o f
CRF explicitly acknow ledges the role o f diverse contributing factors and captures how
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the impact o f these factors might change over time; therefore, it offers a useful
conceptual framework for guiding such research.
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Chapter 4: Predictors o f Fatigue in Cancer Patients Before and After
Chemotherapy
“My fatigue is just there - its [sic] part and parcel of all I'm going through with stress and
worry. I know it will probably increase during chemo but hopefully once chemo is finished it
will start to improve” - Mary

4.1 Introduction
Fatigue is a com m on and debilitating side-effect o f cancer treatm ent; however,
significant fatigue can also be present before the initiation o f treatm ent (Ancoli-Israei et
al., 2006; Berger et a!., 2007).

Previous research suggests that severe fatigue affects

between 14 and 28% o f cancer patients pretrcatm ent (Goedendorp et al., 2008;
G oldstein et al., 2012), and com parison with healthy control groups supports higher
prcvalcncc and severity o f fatigue am ong cancer patients before the start o f adjuvant
therapy (Goedendorp et al., 2011; Jacobsen, Hann, et al., 1999; Prue, Allen, Gracey,
Rankin, & Cramp, 2009). Fatigue before adjuvant treatm ent is significantly associated
w ith m ore fatigue-related sym ptom s during treatm ent (Jacobsen, Hann, et al., 1999),
fatigue severity after treatm ent (W iclgus, Berger, & Hertzog, 2009), and persistent
cancer-rclatcd fatigue (CRF) post-treatm ent (Goldstein et al., 2012).

As CRF is

associated with negative outcom es for cancer patients, it is im portant to elucidate the
factors that contribute to fatigue pretrcatm ent so that patients can receive appropriate
support.
Pretreatm ent fatigue m ay be due to a num ber o f factors including the cancer
itself, physiological factors (e.g., pain, anaem ia, or alterations in im m une responses), or
factors associated w ith the experience o f receiving a cancer diagnosis (e.g., anxiety,
stress, depression, sleeping problem s, or decreased physical activity).

H ow ever, few

studies have exam ined die predictors o f fatigue at this point in the cancer trajectory.
Those that have been carried out to date have largely been cross-sectional, have
focussed on a lim ited num ber o f possible contributing factors, and have produced
conflicting findings.

Pnje et al. (2009) reported that distress, physical symptom

distress, and overall valuation o f life predicted fatigue prior to adjuvant therapy in
gynaecological cancer patients, w hile activity levels m ade no significant contribution.
In contrast, G oedendoip et al (2008) reported that physical activity, but not anxiety,
predicted severe fatigue before treatm ent in a large sam ple o f cancer patients with
various m alignancies; although significant differences in anxiety betw een fatigued and
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non-fatigued participants w ere noted. D epressive m ood, im paired sleep and rest, and
retrospective reports o f fatigue one year before diagnosis w ere also found to contribute
to severe fatigue in this study.
It is possible that sleep disturbances prior to treatm ent are secondaiy to
psychological distress experienced by patients.

Previous research on breast cancer

patients prior to adjuvant treatm ent reported significant associations betw een fatigue
and self-reported sleep disturbances, but failed to find evidence o f a relationship
betw een fatigue and objective m easures o f sleep assessed through actigraphy (AncoliIsrael et al., 2006; B erger et al., 2007).

Such findings support the im portance o f

psychological factors in fatigue pretreatm ent and suggest that patients’ beliefs or
perceptions o f their sleep, rather than actual sleep, play a key role. O f note, anxiety was
not assessed in either o f these studies. Thus, the role o f sleep disturbances in fatigue
pretreatm ent, and w hether they are secondary to psychological distress, is not yet clear.
In addition, the long-term im pact o f pretreatm ent sleep disruption on fatigue outcom es
was not explored.
Von Ah, Kang and Carpenter (2008) assessed fatigue before, during and after
adjuvant treatm ent in breast cancer patients and exam ined the contribution o f a range o f
possible pretreatm ent predictors, including psychosocial predictors, such as stress,
m ood disturbance and social support, and physiological factors, such as m orning
cortisol, cytokine and natural killer cell activity. G reater fatigue prior to treatm ent was
significantly associated with m ore m ood disturbance and higher interleukin-1 beta (IL1(3), while fatigue after adjuvant treatm ent was significantly associated with higher
pretreatm ent m ood disturbance and m orning cortisol. H ow ever, the small sample size
on which these findings are based and the relatively large num ber o f predictors limits
the conclusions that can be drawn; additional research w ith larger sam ples and longer
follow-up periods are necessary to replicate and expand on these findings.
Few other studies have prospectively exam ined w hether pretreatm ent predictors
o f fatigue are correlated with fatigue severity post-treatm ent.

A lthough Prue et al.’s

(2009) study was longitudinal and m easured fatigue before, during and after adjuvant
treatm ent, baseline predictors o f fatigue after treatm ent, other than baseline fatigue,
were not explored. W ielgus et al. (2009) reported that less total sleep tim e and higher
fatigue prior to adjuvant treatm ent predicted fatigue 30 days after com pleting
chem otherapy in a sam ple o f breast cancer patients.

H ow ever, psychological factors

such as anxiety and depression were not considered in this study.
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The CLinent study assessed a comprehensive set o f potential psychological and
behavioural predictors o f fatigue before the initiation o f chemotherapy treatment and
examined their contribution to fatigue both before and after treatment completion, in
addition, given the concerns over the reliability of self-report scales to assess sleeping
patterns and physical activity (Shephard & Vuillemin, 2003), and the often conflicting
findings regarding objective and subjective measures in this area, actigraphy and sleep
diary data were collected from a subsample o f participants in order to perform a
measurement check on the self-report measures used.
4.1.1 Aims. The aims o f this study were to:
1.

Explore the extent to which fatigue affects patients before chemotherapy and after
treatment.

2.

Examine the relationships between fatigue, mood disturbance, stress, physical
activity and sleep before the initiation o f chemotherapy treatment.

3.

Assess whether fatigue before chemotherapy is predictive o f fatigue after treatment
and whether psychological, behavioural and sleep-related factors before treatment
can predict fatigue severity after treatment.

4.2 Method
4.2.1 Design. A prospective longitudinal study was conducted with participants
recruited from May 2010 until September 2012 through two outpatient oncology review
clinics in a large urban teaching hospital in Dublin. Fatigue, quality o f life, and a range
o f hypothesised psychological, behavioural and sleep-related predictors o f CRF were
assessed before chemotherapy treatment (baseline/Tl); fatigue and quality o f life were
assessed again after cancer treatment (T2) and at a follow-up assessment at least five
months after treatment was completed (T3).
4.2.2 Participant recruitment.
4.2.2.1 Ethics. Ethical approval for the study was obtained from the
institutional research ethics committees in both the hospital and the university in which
the research was carried out (see Appendix 2).

All participants provided written

informed consent prior to study inclusion (see Appendix 4), and all procedures followed
were in accordance with the Helsinki Declaration.
4.1.2.2 Participant eligibility. The medical charts o f consecutive new patients
in two oncology outpatients’ clinics were prescreened by the researcher in order to
assess eligibility.
adjuvant

or

Patients were attending the clinic in order to discuss potential

neoadjuvant

treatment

options
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for

recently

diagnosed

breast.

gastrointestinal, genitourinary or gynaecological cancer.

Potentially eligible patients

diagnosed w ith lym phom a who were scheduled to begin chem otherapy were also
referred to the researcher by clinical nurse specialists in the oncology w ard, and their
m cdical charts were review ed prior to their next scheduled visit to confirm eligibility.
The inclusion criteria were: (a) a first-tim e diagnosis o f cancer, (b) referral for adjuvant
or neoadjuvant chem otherapy with curative intent based on the clinical assessm ent o f
the patient’s consultant, (c) ability to understand written and spoken English, and (d)
being at least 18 years o f age. Exclusion criteria were: (a) evidence o f advanced cancer
w here treatm ent was not likely to be curative, (b) previous diagnosis and treatm ent for
cancer with the exception o f non-invasive skin cancer, (c) any other known severe
health problem s or psychiatric com orbidities (e.g., schizophrenia, dem entia, or
A lzheim er’s disease) that w ould lim it participation, and (d) clinical levels o f distress
based on the clinical recom m endations o f the patient’s consultant and care team.

As

recruitm ent had to be carried out at a difficult tim e for patients (i.e., betw een referral for
chem otherapy and treatm ent begin) and patient w elfare was param ount, patients who
presented with clinical levels o f distress were not approached regarding participation;
doing so m ay have contributed further to their level o f distress and severe distress may
have im peded their ability to give inform ed conscnt.
4.2.2.3 Recruitm ent procedure. C onsecutive convenience sam pling was used;
hence every patient w ho m et the inclusion criteria was approached.

Research notes

were left in the charts o f eligible patients to inform their oncologist about their potential
eligibility.

If a patient was referred for chem otherapy and the oncologist confirm ed

their suitability for tlie study, the patient was given a copy o f the study information
sheet during or after their consultation and infom ied that a researcher w ould discuss the
study with them. Patients were then approached by the researcher to discuss the study.
Patients referred by clinical nurse specialists w ere approached by the researcher during
scheduled hospital visits before the start o f their chem otherapy.

4.2.3 Procedure.
4.2.3.1 A ssessm ent procedures. A t the first tim epoint, participants m et with
the researcher in the hospital during one o f their scheduled hospital appointm ents. They
were given the first set o f questionnaires to com plete before their first session o f
chem otherapy. The questionnaires could be com pleted at hom e and stam ped addressed
envelopes were provided for returning them . A subsam ple o f participants (25% o f the
sample) was also given an actigraph to w ear and a sleep diary to com plete along with
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the first questionnaire. As a limited number o f actigraphs were available, allocation of
aciigraphs was determined on a convenience basis; a participant was given an actigraph
if one was available at their first assessment point. AH participants who were asked to
wear an actigraph agreed to do so.
For subsequent timepoints participants were contacted by telephone at the
aporopriatc follow-up time and, if they were willing to continue with the study,
quistionnaires were then posted to them at home.

Participants were contacted by

telephone if they did not return a questionnaire after two weeks. A final reminder call
w£s made if participants still did not return the questionnaire after a further two weeks
had passed.
4.2.S.2 Timing o f assessments. Participants followed different treatment
pa:hways; although all participants were treated with chemotherapy, some also had
surgery either before or after chemotherapy and/or also received radiation therapy. The
baseline assessment was completed after diagnosis and prior to chemotherapy.

The

post-treatment assessment was completed within six weeks o f completing all cancer
treatments (surgery, chemotherapy and radiation therapy), with the exception of
homional treatment and treatment with the monoclonal antibody Herceptin for some
breast cancer patients.

Participants had finished all cancer treatments at least five

months previous to completing the final follow-up questionnaire. In line with previous
research on the predictors o f fatigue in breast cancer survivors (e.g., Alexander, Minton,
Ardrews, et al., 2009; Bower, 2007; Cavalli Kluthcovsky et al., 2011), ongoing use o f
hormonal therapy at post-treatment follow-up assessments was peirnitted.

Previous

studies found no relationship between ongoing use o f hormonal therapy and fatigue
(e.g., Donovan et al., 2007; Goedendoip et al., 2011).
4.2.4 M t 2i%urt%.Demographic and medical information. An authorconstructed

questionnaire

was

used

at

baseline

to

collect

the

following

sociodemographic information: age, gender, menopausal status, marital status, number
o f children and children living at home, employment status, and educational level. In
addition, one item was included as a brief measure o f pain: “How would you rate your
lex el o f pain on a scale o f 0 to 10 over the past 7 days?” (0 - ‘Wo pain ”, 10 - ''Worst
pa n you can imagine ”). Medical data, including type o f cancer, disease stage, type o f
treatment (e.g., surgery, radiation therapy, chemotherapy, hormone treatment) and
treatment regimen, time since diagnosis and time o f treatments, comorbid medical
conditions, and height and weight, were collected from hospital medical charts.
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In

addition, demographic and medical information provided by patients, such as
menopausal status, was verified by cross-referencing with medical records.

4.2.4.I Outcome measures.
Fatigue. Fatigue severity was assessed using the Functional Assessment of
Cancer Therapy - Fatigue scale (FACT-F; Yellen et al., 1997). The FACT-F is a brief
(13-item) unidimensional scale that measures the physical impact o f fatigue (e.g., “I
feel weak all over”). Each item has a 5-point response scale (0 - ‘Wo/ at all” to 4 ""Very much") and the sum o f the responses, with a possible range from 0 - 52, is used
as the overall scorc, whereby lower scores indicate more severe fatigue. A cut-off of
below 36 has been proposed to identify patients at higher risk o f clinically significant
fatigue (Alexander, Minton, & Stone, 2009). The FACT-F is easy to administer, has
good psychometric properties and has been widely used in a range o f different cancer
patient groups (Agasi-ldenburg, Velthuis, & Wittink, 2010; Minton & Stone, 2009). In
a systematic review o f CRF scales, Minton and Stone (2009) recommend this scale for
research, especially for intervention or longitudinal studies, because it has a validated
clinically significant score change (minimum clinical important difference = 3 points).
In the present sample, Cronbach’s alpha was .94 at baseline, .95 post-treatment and .93
at follow-up.
Quality' o f life. Quality o f life (QOL) was assessed using the five single item
Linear Analogue Self Assessments (LASAs) outlined by Locke et al. (2007). These
items each target a specific aspect o f QOL (physical, emotional, spiritual, and
intellectual well-being) as well as an item for overall QOL. Each item has an 11-point
response scale (0 - ""As had as can he" to 10 - ""As good as can be”), and the average of
these items can be used as a composite QOL measure. A higher mean score indicates
better perceived QOL. The psychometric properties o f these items were investigated in
an oncology patient sample (Locke et al., 2007). Although the items are designed to
measure different, but related, aspects o f QOL, high internal consistency was found
between the items (a = .83, .88, and .88 at three different timepoints).

In addition,

scores on the LASA scales had moderate to strong significant correlations with similar,
more detailed and well-validated measures o f QOL that have been used in cancer (e.g.,
the FACT overall QOL, physical- and emotional- well-being scales), thus supporting
the concurrent and construct validity o f the LASA. In the present sample, Cronbach’s
alpha was .86 at baseline, .92 post-treatment and .89 at follow-up.
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4.2.4.3 Predictor variables. Self-report questionnaires were used to assess all
predictor variables.

In cases where individual items from standardised scales were

missing, the average o f the completed items was used to calculate the total score for a
scale, provided that more than half o f the items were completed. In instances where
half or more o f the scale items were missing, no total score was calculated for that
scale.
Anxiety and Depression. Anxiety and depression were assessed using the
Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983). The scale
contains 7 items for anxiety (e.g., “Worrying thoughts go through my mind”) and for
depression (e.g., “I look foiivard with enjoyment to things”), scored on 4-point (0-3)
response scales with a maximum score o f 21 for each scale.

Higher scores indicate

more severe anxiety and depression; scores o f between 0 and 7 are considered normal,
8-10 are considered suggestive o f a mood disorder, and scores o f 11 or higher indicate
probable ‘caseness’ o f a mood disorder (Snaith, 2003). Analyses in this study primarily
used the HADS scores as continuous variables; however, prevalence figures o f anxiety
and depression cases are presented using the cut-off scores o f 8 or above and 11 or
above. The HADS was chosen as a measure o f depression because it excludes somatic
symptoms o f depression, such as fatigue, and therefore avoids potential confounding.
However, some concern has been expressed over item 8 “ I feel as if 1 am slowed down”
because o f its similarity with fatigue. Therefore, in line with previous research (e.g..
Stone, Hardy, et al., 2000; Stone, Richards, et al., 2000; Stone et al., 2001), this item
was excluded from any analysis that investigated the association between depression
and fatigue.
Investigations o f the factor structure, discriminant validity, and internal
consistency o f the HADS have shown that the psychometric properties o f the HADS are
excellent (Bjelland, Dahl, Haug, & Neckelmann, 2002; Mykletun, Stordal, & Dahl,
2001).

The HADS has also been used extensively in research with cancer patients,

supporting the validity o f this measure (Berger et al., 2009; Fossa et al., 2003;
Haghighat et al., 2003). In the present sample, Cronbach’s alpha was .84 for anxiety
and .85 for depression at baseline.
Stress. Psychological stress was assessed using the Perceived Stress Scale
(PSS) - short version (Cohen, Kamarck, & Mermelstein, 1983).

The scale contains

four items (e.g., “In the last week, how often have you felt that you were unable to
control the important things in your life?”) measured on 5-point response scales (0 72

‘‘’N ever' to 4 - "‘Very often') and a mean o f the item responses is used as an overall
scorc. The 4-item PSS has good internal reliability and adequate test-rctest reliability,
and is suggested for use in cases where very short scales are required (Cohen et al.,
1983). In the present sample, Cronbach’s alpha was .75 at baseline.
Physical activity. Self-reported activity levels were measured using the Short
International Physical Activity Questionnaire (IPAQ; Craig et al., 2003).

The IPAQ

and the Short IPAQ have been validated in 12 countries (Craig et al., 2003). The short
form provides a brief and straightforward self-report measure o f physical activity that
has measurement properties equivalent to the long foiTn. Based on 6-items, the total
time spent walking and doing moderate and vigorous physical activity in the last seven
days can be estimated. A total weekly physical activity estimate can be calculated by
weighting the reported total time per week spent on each activity category by a
metabolic equivalent (MET) energy expenditure value, according to the published
protocol (e.g., walking = 3.3, moderate intensity = 4.0, and vigorous intensity = 8.0;
IPAQ, 2005); the total weekly physical activity estimate (MET-mins/week) is
calculated by multiplying the activity category MET value by the number o f minutes of
activity/day by the number o f days per week and summing these across activity
categories. In addition, the final item o f the short IPAQ assesses the average number o f
hours/day spent sitting on a weekday.
Sleep. Sleep disturbance was measured using the three items employed by
Anderson et al. (Anderson et a!., 2003), which concern waking up during the night,
waking up too early in the morning, and difficulty falling asleep (e.g., “During the past
week have you had difficulty falling asleep?”). Each item is measured on a 7-point
scale (1 - ‘Wo/ at all true o f me" to 7 - “Extremely true o f me"). A composite mean
score can be calculated, whereby higher scores indicate greater self-reported sleep
disturbance.

These items exhibited adequate internal reliability (a = .71) and good

construct validity based on factor loadings (between 0.75 and 0.83) in previous research
(Anderson et al., 2003). In the present sample, Cronbach’s alpha was .84 at baseline.
In addition, participants were asked to report their typical bedtime, the typical
getting-up time, the typical length o f time spent sleeping during the night (in hours), as
well as the typical length o f time (in minutes) it took them to get to sleep at night during
the past week.

Total sleep period (the number o f hours spent in bed at night) was

calculated from typical bed- and getting-up times.
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Sleep-efficacy (the percentage o f

time in bed at night spent sleeping) was calculated using the total sleep period and the
reported tim e spent sleeping at night.

4.2.4.4 Actigraphy and diary measures o f physical activity and sleep.
Objective data on sleep and activity w ere obtained using actigraphy (Actiwatch 2,
Philips Resprionics Inc., Bend, OR) from a subsam ple o f participants. Actigraphy is a
non-invasive m ethod o f m easuring day- and night-tim e activity levels through motionsensitive accelerom eters worn on the wrist. Inform ation on body m ovem ents and white
light was recorded in 15 second epochs. The data were scored using A ctiw are software
version 5.59.0015 (Philips Resprionics, 2009).

The Actiw atch and the associated

algorithm s have been validated against polysom nography (M eltzer, W alsh, Traylor, &
W estin, 2012; Tonetti, Pasquini, Fabbri, Belluzzi, & Natale, 2008).
Participants

were

asked

to

w ear

the

actiwatch

continuously

on

their

nondom inant w rist for four days (96 hours) beginning at 1pm on the first day o f
recording. The Actigraph 2 has an event m arker, which is a small button on the side of
the device that places a m arker on the actogram data and can thereby help with scoring;
participants were instructed to push the event m arker to indicate ‘intent to go to sleep’
tim e and ‘wake u p ’ time. As the Actiwatch 2 is w aterproof, participants were informed
that they should continue to w ear the device for w ashing and showering. As the tim e
frame between participant recruitm ent and the start o f chem otherapy treatm ent was
typically short, it was not feasible to keep the days o f the week on which the actiwatch
was worn consistent between participants or to restrict m easurem ent to weekdays or
weekends.
Participants were asked to com plete a sleep diary each m orning upon wakening
for the duration o f actigraph recording. The diary recorded bed tim e, lights out time,
lights on (wake tim e), time taken to get to sleep, total duration o f sleep, num ber and
duration o f aw akenings during the night, a rating o f sleep quality, and nap tim es during
the day. Participants w ere given instructions on how to com plete the sleep diary and a
sample entry was included on the diary to illustrate how responses should be given (see
Appendix 5).
V alidated algorithm s em bedded within the software program m e were used to
estimate sleep and wake states. Actiw are uses a threshold-based m ethod algorithm to
score activity counts, w hereby the level o f activity is com pared to a value generated by
the Actiw are sleep algorithm for each epoch.

The m edium sensitivity threshold (40

counts per epoch), which is the default criterion for the A ctiw are program m e, was used
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in the present study. Tim e limits were set for the 96-hour period, and autom atic sleep
scoring was perform ed. The file was review ed and intervals were adjusted individually
for each day and night period using the event m arkers, sleep diary data, cascading
m ovem ent count, and light sensor data as decision aides to help determ ine sleep and
w ake times. All actigraphy data was scored by the same author to prom ote consistency
in scoring.

Aggregated m ean actigraphy variables were obtained for five sleep

param eters and one activity param eter. The definitions for each o f these param eters are
listed in Table 4.1. Subjective data on corresponding sleep param eters from the sleep
diaiy was also com puted and definitions are included in the table.
Table 4.1 Sleep/wake and activity param eters assessed using actigraphy and the sleep
d ia ty
Variable
Actigraphy;
Total sleep period (TSP-A)
Total sleep time (TST-A)
Sleep efficiency (SE-A)
Sleep onset latency (SOL-A)
Time awake after sleep onset
(WASO-A)
Mean daytime activity count
Diary:
Total sleep period (TSP-D)
Total sleep time (TST-D)
Sleep efficiency (SE-D)
Sleep onset latency (SOL-D)
Time awake after sleep onset
(WASO-D)
Sleep quality

Definition
Total number of hours spent resting at night between start
of rest period and final wake time.
Total number of hours of sleep at night.
Percentage of night-time rest period spent sleeping (TSTA divided by TSP-A, multiplied by 100).
Total number of minutes required for the onset of sleep
after first attempting to get to sleep.
Percentage of time awake after sleep onset.
Average activity count per minute between day and night
time rest periods
Time in hours between “Lights o ff’ and “Lights on (wake
time)”.
Total number of hours o f sleep while in bed at night.
Percentage of time in bed spent sleeping (TST-D divided
by TSP-D, multiplied by 100).
The number of minutes required for the onset of sleep
after first attempting to get to sleep.
Total time (in minutes) awake after sleep onset at night.
Rating of sleep quality on a scale of 0 - “very had' to 10
—“excellent".

4.2.5 Analysis. Dcscriptivc statistics were used to describe the dem ographic
and medical characteristics o f participants.

Differences in fatigue severity betw een

participants with different dem ographic and medical characteristics were assessed using
t tests and analysis o f variance (ANOVA).
To address the first aim o f the study, descriptive statistics were used to describe
the presence o f fatigue at baseline, post-treatm cnt and follow-up. The extent to which
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fatigue affects patients before the start o f chem otherapy and after treatm ent was
evaluated by exam ining the relationship betw een fatigue and quality o f life using
Pearson product m om ent correlations. Regression analysis was conducted to evaluate
w hether fatigue predicted quality o f life at baseline and w hether changes in fatigue
could prcdict changes in quality o f life over time.
To perform a m easurem ent check on the self-report m easures o f sleep and
physical activity, Pearson correlations were calculated between coiresponding selfreport, diary and actigraphy m easures for cach o f the sleep and activity param eters.
Self-report m easures that had a coiTelation o f above .3 with both diary and actigraphy
m easures for that param eter and were significantly correlated with at least one o f these
m easures were considered valid and retained for subsequent analyses.

Self-repoit

m easures that did not m eet these criteria were not included in any further analysis.
To address the second and third aim s o f the study, descriptive statistics were
used to describe participants’ sleep and physical activity patterns, depression, anxiety,
stress, and sleep disturbances, and Pearson product m om ent correlations were used to
exam ine the relationships between these hypothesised predictors and fatigue severity at
baseline, post-treatm ent and follow-up.

Hierarchical m ultiple regression was used to

investigate w hether psychological, behavioural and sleep-related factors could prcdict
fatigue before and after treatm ent and at follow-up.

For each analysis, dem ographic

and m edical factors that were significantly associated with fatigue at that tim epoint
were entered into the model first, followed by hypothesised predictors in step 2.
Fatigue at baseline was also included as a predictor in step 1 for the regression analyses
o f fatigue post-treatm ent and at follow-up.
4.3 Results
4.3.1 Study response rate. Figure 4 .1 provides an overview o f participant
accrual and retention.

In total, 136 patients were approached and 120 (88.23% )

consented to participate in the study.

O f the 16 patients who did not consent to

participate, four were excluded because they could not be contacted again before their
treatm ent was scheduled to begin and 12 patients declined to participate. Reasons given
for not participating w ere feeling overw helm ed with the diagnosis and the required
treatm ent (n = 5), having too m uch to think about already (n = 4), participating in a
clinical trial already and therefore not wanting to do another research study (n = 2), and
having no interest in research (n = 1).

76

Two participants failed to return baseline questionnaires and eight patients
changed their m inds about participation before com pleting the baseline questionnaire.
Reasons given for not continuing with the study were feeling too anxious about the
treatm ents ahead (n = 4) and having too m uch to think about at the tim e (n = 4).
Participants who participated in the study did not significantly differ from those who
w ithdrew on age, education, stage o f disease, or type o f treatm ent (p >.05). A further
10 participants were excluded retrospectively because it em erged that their disease was
m ore advanced than originally diagnosed, and/or they showed signs o f disease
progression after chem otherapy and their subsequent treatm ent was no longer
considered curative. These 20 patients were excluded from the study sam ple and were
not included in the description o f participant characteristics described in the next
section. Therefore, there were 100 participants in the sample.
Drop-out from the study after baseline was com parable to previous longitudinal
studies on sim ilar patient groups (Prue et al., 2009).

Two participants declined to

continue with the study before the first follow-up assessm ent and a further four declined
to continue before the second follow -up assessm ent. Reasons for not continuing were
tim e pressure, feeling overw helm ed or not w anting to fill in any more questionnaires.
Three participants could not be contacted to arrange follow-up assessm ents and six
failed to return either a T2 or a T3 questionnaire. Participants who did not com plete a
follow-up questionnaire (n = I I ) were com pared with those who com pleted at least one
follow-up (n = 89) in order to ensure that those who chose to rem ain in the study w ere
not biased.

No significant differences were found betw een these groups in fatigue

severity at baseline (/; > .05); however, those who did not com plete follow -up
assessm ents had significantly higher BM I (M = 30.63, SD = 6.57) and anxiety {M =
10.36, SD = 4.65) at baseline than those w ho com pleted follow -up(s) (BM I; M = 26.71,
SD = 5.02; Anxiety; M = 7.53, SD = 4.02; p < .05).

No further differences on any

medical or dem ographic characteristics, or on the rem aining study predictors, were
detected.
Tw elve participants returned questionnaires for the post-treatm ent assessm ent
after the 6-week cut-off and were therefore excluded for this tim epoint.

Sixteen

participants were excluded from the follow-up assessm ent because they were still
receiving or had only recently (< five m onths) stopped receiving treatm ent with
Herceptin for breast cancer.

Participants with breast cancer who w ere treated with

Herceptin after the com pletion o f all other cancer treatm ents (n = 10) were significantly
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m ore fatigued {M = 28.50, SD = 11.98) than those who had not received Herceptin (n =
41; M = 37.88, SD = 10.79), /(48) = 2 A \, p < .05, two-tailed. Therefore, the acute
effects o f this cancer treatm ent on fatigue could not be ruled out in these participants.
and they could not be considered at least five m onths post-trcatm cnt.
Patients approached
(n = 136)

Consented to take part (n = 120)

Excluded before consent (n = 16)

- Recontact could not be made (n = 4)
- Declined to participate (n = 12)
yr

T l: Baseline (n=100)

Excluded T l (n = 20)

- Completed Tl questionnaire (n = 100)

- Declined further participation (n = 8)
- Did not return Tl questionnaire (n=2)
- Excluded retrospectively at T2 due to
disease progression (n = 10)

T2: Post-treatment (n = 89)

Excluded T2 (n = l l )

- Completed T2 questionnaire (n = 69)
- Returned questionnaire too late (n =12)
- Did not return T2 questionnaire (n = 8)

- Declined further participation (n = 2)
- Could not be recontacted (n = 3)
- Did not return T2 or T3 (n = 6)

T3: Follow-up (n = 79)

Excluded T3 (n = 10)

- Completed T3 questionnaire (n = 63)
- Excluded because still on Herceptin (n

- Declined further participation (n = 4)
- Could not be recontacted (n = 2)
- Did not return questionnaire (n = 4)

Figure 4.1. Ovei'view o f participant accrual and retention.
4.3.2 P articip an t ch aracteristics.

4.3.2.1 Treatm ent information. The participants’ treatm ent pathw ays are
illustrated in Figure 4.2.

Seventy-one participants had surgery prior to the baseline

assessm ent (mean num ber o f days since surgery = 41.83, SD = 19.00).

Tim e since

surgery w as not associated with fatigue severity at baseline (r = .03, n = 69), and no
significant differences in baseline fatigue levels were found betw'een those who had had
surgery before T l (n = 69; M = 36.29, SD = 11.92) and those who had not (n = 2S>\ M =
38.11, SD = 12.62), /(95) = -.61, p > .05, two-tailed; therefore, data are reported for all
participants as one group.
O f those who had adjuvant chem otherapy, 52 (74% ) also had radiation therapy
before the T2 assessment.

Nineteen participants had surgery after the baseline

assessm ent, as well as radiation and chemotherapy. O f those who did not have surgery,
78

seven received radiation therapy concurrently with chemotherapy, one received
radiation after chemotherapy, and two received only chemotherapy. The average time
sincc treatment was 22.12 days (SD = 10.40) at T2 and 231.21 days (SD = 47.58) at T3.
There were no significant differences in fatigue severity post-treatment or at follow-up
between any o f the treatment groups (p > .05); therefore, data for all treatment groups
were combined for all further analyses.
Surgery
(n=71)

Chemo (n= 21)

Tl:
n=100

T2:
n=69
(31 LTF)

Chemo & RT
(n= 60)

T3:
n=63
(37 LTF)

Chemo, Surgery
&RT (n= 19)
Figure 4.2. Timeline o f the three assessment points in relation to participants’
treatments.
Note. LTF = Lost to follow-up or excluded from follow-up.
43.2.2 Participant characteristics. The demographic and medical
characteristics of the participants are displayed in Table 4.2.

Participants’ ages at

diagnosis ranged from 19 to 77 with a mean age o f 49.76 years {SD = 10.81). The vast
majority o f participants were female and either man'ied or living with a long-term
partner.

All but three participants were white.

The majority o f participants had

children; o f these, 81% had children living at home. Most participants were employed
full- (n = 51) or part-time (n = 2) and had at least an upper second level o f education
(>12 years). More than half o f the sample was overweight according to the WHO BMI
classification; the mean BMI was 27.14 {SD = 5.32). Less than half o f the sample had
another health problem at the time o f diagnosis; the mean number o f comorbidities was
0.86

{SD

=

1.10).

The

most

common

comorbidities

cholesterolemia, thyroid problems, asthma and osteoarthritis.

were

hypertension,

All other comobidities

were experienced by five participants or less (see Appendix 6).

The vast majority o f

participants had breast cancer and most participants had lymph nodes positive for
cancer at the time o f diagnosis {M = 3.31, 5D = 4.86). The majority o f patients were
treated with radiation and surgery as well as chemotherapy.

Appendix 6 contains a

more detailed breakdown o f the surgical treatments and chemotherapy regimens
received by participants.
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Table 4.2 P a rticip a n ts' dem ographic and clinical characteristics (n = 100)
Demographic characteristics

n

Gender
Male

Clinical characteristics

n

Cancer type
7

Breast Cancer

77

Female
Menopausal status

93

Gynaecological Cancer

12

Colorectal Cancer

8

Premenopausal

47

Peri menopausal

17

Postmenopausal
Children

26

Has children

73

Has children living at home
Marital status

59

Lymphoma
Disease stage

3

1

19

11

44

III
Positive lymph nodes present

37
66

Type of treatment

Married/Partnered

68

Chemotherapy

100

Single

18

Surgery

90

Separated/Divorced

7

Radiation Therapy

79

7

Hormonal treatment

69

Widowed
Employment status

Herceptin
Comorbities

16

Employed

53

Housewife

22

No comorbidities

51

Retired

11

1 comorbidity

24

Resigned for health

6

2 comorbidity

17

Unemployed

5

>3 comorbidities
BMI (kg/m“) class'’

Student
Highest educational level

2

Primary (< 8 years)

8

Underweight (< 18.5)

1

11

Normal (18.5 - 24.9)

38

9- 11 years

19

Overweight (25 - 29.9)

38

12- 14 years

36

Obese (>30)

23

Third level education

23

Postgraduate

10

“Based on W orld Health O rganisation BMI classification.

4.3.3 Fatigue and quality of life before chemotherapy and after treatment.
Using a cut-off score o f <36 on the FACT-F, 39 participants w ere significantly fatigued
at baseline, 33 (48.5% ) were significantly fatigued post-treatm ent, and 19 (30% ) were
significantly fatigued at follow-up.

Higher fatigue w as significantly associated with

low er QOL at baseline (r = .69, p < .01), post-treatm ent (r = .12>,p < .01), and at follow
up (r = .60, p < .01). Increases in QOL over tim e w ere significantly associated with
decreases in fatigue severity from baseline to post-treatm ent (r = .71,/> < .01) and from
post-treatm ent to follow -up (r = .51, p < .001). Changes in fatigue severity (P = .7 1 ,/; <
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.001) explained 50% o f the variance in changes in QO L from baseline to posttreatm ent, F ( l, 60) = 60.95, p < .001. Changes in fatigue severity ((3 = .57, p < .001)
from post-treatm ent to follow-up explained 31% o f the variance in changes in QOL,
F ( l, 45) = 21.69,/? < .0 0 1 .
4.3.4 Subanalysis o f objectively and subjectively assessed m easures of sleep
and activity. The puipose o f the subanalysis was to perfonn a m easurem ent check on
the self-report m easures o f activity and sleep by investigating w hether scores on the
self-report m easures correlated with actigraphy data on activity and sleep and diary data
on sleep. Correlations between the three assessm ent m easures are displayed in Table
4.3.
Table 4.3 Correlations between actigraphy and d ia iy data and self-report measures
S lecp /A ctivity
Parameter
Total sleep
period (TSP)
Total sleep tim e
(T ST )
S leep efficacy
(SE )
S leep onset
latency (SO L )
Sleep
disturbance

A ctivity

Type o f M easure

Actigraph

D iary

Self-report questionnaire

.36

.58**

D iary

.78**

-

Self-report questionnaire

.24

.37

Diary

.51*

-

Self-report questionnaire

.17

-.03

Diary

.46*

-

Self-report questionnaire

.20

.56**

Diary

,41

-

Self-report questionnaire

.38'

.38 /- .6 5 * *

Diary: (1) T im e aw ake after sleep onset
(W A S O ) (2) sleep quality
Self-report questionnaire: (1) M E T -m in/w eek

.51*'
-.31

-

.31

-

(2) T im e spent sitting per day

-.57**

-

Ir,

‘Percentage time awake after sleep onset (W A SO -A ) was used as the actigraphy
indicator o f sleep disturbance. */; <.05, **/><.01, ***/;<.001.
The

self-report

m easures

for total

sleep

period

and

sleep

disturbance

dem onstrated the strongest associations w ith actigraphy and diary m easures and m et the
criteria for inclusion in further analyses. Total sleep tim e and sleep-efficacy were not
significantly conelated with either the diary or the actigraphy data and the observed
correlations with these m easures w ere weak.

Sleep onset latency was significantly

correlated with the corresponding diary m easure; however, the correlation with
actigraph sleep latency was weak. A lthough there is evidence that sleep latency is less
reliable than other sleep param eters using actigraphy (B erger et al., 2007), this variable
was not retained for further analysis.
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No diary m easures o f activity were assessed in the study; however, mean
activity count per m inute m easured by actigraphy had a m oderately strong correlation
with self-reported total weekly physical activity (M ET-m ins/w eek) and a strong
significant correlation with self-reported m ean time spent sitting per day.

These

measures o f activity were therefore also retained for further analyses. In addition to the
empirical grounds for retaining the chosen four m easures o f sleep and activity, there
was also a conceptual rationale for their inclusion; there is m inimal conceptual overlap
between the m easures as they capture diverse aspects o f sleep (time spent resting at
night and sleep disturbance) and activity (extent o f physical activity and tim e spent
inactive during the day).
4.3.5 Dem ographic and m edical factors and fatigue. Greater fatigue before
chem otherapy was significantly associated with having a greater num ber o f medical
com orbidities (r = -.27, n = 100, /; < .01) and higher pain severity (r = -.39, n = 99, p <
.001).

N o other significant associations were found between any dem ographic or

clinical factors and fatigue severity at baseline (age, marital status, having children,
children living at hom e, em ploym ent status, educational level, BM l, m enopausal status,
the presence o f com orbidities linked with fatigue, disease stage, and lymph node
involvem ent).

Differences in fatigue severity and prevalence across different cancer

types and gender could not be exam ined due to the small num ber o f patients with
cancers other than breast cancer and the small num ber o f m ale participants.

No

significant associations were found between any dem ographic, clinical or treatm entrelated factors (tim e since treatm ent, treatm ent types, num ber o f treatm ent cycles,
length o f treatm ents) and fatigue severity post-treatm ent or at follow-up.
4.3.6 Fatigue severity and correlates o f fatigue before and after treatm ent.
Descriptive statistics for fatigue severity at each tim epoint and for each o f the predictor
variables are detailed in Table 4.4. A repeated m easures AN OV A detem iined that there
was no significant difference in m ean fatigue severity betw een tim epoints, F(2, 96) =
2.53 , p > .05.

Forty-eight participants had a HADS anxiety score o f 8 or above at

baseline, indicating a possible m ood disorder, w hereby 25 o f these had a score o f 11 or
above, suggesting caseness o f a m ood disorder.

Rates o f possible depression were

lower; 21 participants had a HADS depression score o f 8 or above, w hereby eight had a
score o f 11 or above.
Pearson correlation coefficients betw een fatigue and the hypothesised predictors
are displayed in Table 4.4. Significant, m oderately strong, correlations w ere observed
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between fatigue before chemotherapy and fatigue post-treatment, anxiety, depression,
stress, and sleep disturbance.

Greater fatigue after treatment was significantly

associated with greater fatigue at follow-up and higher baseline anxiety and sleep
disturbance.

Significant associations were also obsci"ved between higher fatigue at

follow-up and higher levels o f depression and stress. Anxiety, depression and stress
shared strong positive coirelations. Furthennore, the association between anxiety and
sleep disturbance was moderately strong and significant.
4.3.7 Predictors of fatigue before chemotherapy. A hierarchical multiple
regression was conducted with fatigue before chemotherapy as the dependent variable.
Number o f comorbidities and pain were entered as independent predictors in step 1 o f
the analysis, and anxiety, depression, stress, sleep disturbance, total sleep period, and
physical activity were entered in step 2.
As the distribution o f physical activity was extremely skewed (see mean and
median in Table 4.4), the MET-min/week scores were transformed using a logio
transformation.

Kolmogorov-Smirnov test o f nonnality on the resulting distribution

was not significant {p > .05) and skewness and kurtosis values were between ±1. Time
spent sitting during the day was not included in the analysis because the large number
o f missing values for this variable (14%; see Table 4.4) would reduce the total sample
size to below the minimum recommended size for regression using listwise deletion
(<10 participants per predictor; Meyers, Gamst, & Guarino, 2006).

Multivariate

outliers were screened by computing Mahalanobis distance for each case on the eight
predictor variables. Two extreme cases were detected (p <.001) and excluded from the
analysis. Two further cases with standardised residuals greater than 3 were eliminated
using the SPSS casewise diagnostics routine. Multicollinnearity was not detected and
assumptions regarding independent and normally distributed residuals were met.
The final regression model (see Table 4.5) was significant; F{?>, 79) = 14.03, p <
.001. Number o f comorbidities and pain accounted for 15% o f the variation in fatigue
before chemotherapy; however, only pain was a statistically significant predictor (p = .38, p <.001).

The addition o f the psychological, behavioural and sleep-related

predictors in step 2 accounted for 55% o f the variance in fatigue. Four o f the eight
predictors contributed significantly to the prediction o f fatigue before chemotherapy (p
<.05).
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Table 4.4 D escriptive statistics and correlation coefficients betVi^een fa tig u e at baseline, post-treatm ent and at follow -up and predictor variables at
baseline
n

Mean (SD)

Median

Min - Max

1. Fatigue baseline (T 1)

100

36.91 (12.00)

40

3-52

Possible
range
0-52

2. Fatigue post-treatment (T2)

68

34.19(12.45)

36

5-52

0-52

3. Fatigue follow-up (T3)

63

38.95 (9.71)

41

13- 52

0-52

4. Anxiety

100

7.84 (4.17)

7

0-19

5. Depression

100

4.45 (3.92)

3

6. Stress

99

1.38 (0.87)

7. Sleep disturbance

96

8. Total sleep period (hrs)
9. Physical activity (METinin/wk)
10. Time spent sitting (hrs)

1

2

3

4

5

6

7

_

-.62**

.

.33*

-.33** -.20

-0.21

-

-

-0.21

.44** 0.24

8

9

10

45** -0.08

0.07

0.08

34

-0.12

0.14

-0.20

-0.21

-0.09

O.IO

0.16

-0.17

.23*

-0.01

-0.20

.31** 0.14

.21*

-0.07

0.01

-0.18

0.09

-

0.03

-0.05

-

- 28**

* *

-.35** -.27*

-0.16

0- 21

54** .62**

40** -0.05

0-19

0- 21

-

1.5

0 -3 .7 5

0 -4

4.02 (1.98)

4.17

1 -7

1 -7

96

9.00(1.68)

9

3 .5 -1 5 .5

-

94

4267.74
(4607.38)
5.29 (2.39)

2613

0 - 17850

-

4.25

1-11

-

86

.66** .23*
-

-

-

Note. The significance associated with the strength o f a correlation coefficient varies due to different T l, T2, and T3 sample sizes for the m easure o f
fatigue.

<.05, **/?<.01, ***/7<.001.
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Table 4.5 Regression analysis sum m ary f o r predictors o f fatigue before chem otherapy
Predictor variables
Step 1
Comorbidities
Pain
Step 2
Comorbidities
Pain
Anxiety
Depression
Stress
Sleep disturbance
Total sleep period
Physical activity

B

SEB

P

-1.48
-1.8

1.05
0.46

-.14
38***

-0.75
-0.84
-0.13
-1.19
-3.80
-1.10
0.04
1.37

-

0.79
0.37
0.29
0.42
1.42
0.46
0.58
1.54

Adjusted
R-

.17

.15

.59

.55

Change
in R^

-.07
-.18*
-.05
-31**
-.20*
.00
.07

Note. Physical activity = Logio M ET-m in/w eck. */; <.05,

<.01,

.41
<.001.

4.3.8 Predictors o f fatigue after treatm ent. Fatigue before chem otherapy was
entered as a predictor in step 1 o f the analysis, and anxiety, depression, stress, sleep
disturbance, total sleep period, and physical activity w ere entered in step 2.

No

m ultivariate

and

outliers

were

detected

and

assum ptions

regarding

residuals

m ulticollinnearity w ere met.
Table 4.6 Regression analysis sum m ary f o r predictors o ffa tig u e after chem otherapy
Predictor variables
Step 1
Fatigue at T1
Step 2
Fatigue at T1
Anxiety
Depression
Stress
Sleep disturbance
Total sleep period
Physical activity

B

SEB

P

R^

Adjusted
R-

0.46

0.12

Q44***

.19

.18

0.48
-0.83
1.06
2.26
-0.79
-1.05
1.12

0.18
0.57
0.80
2.60
0.95
0.89
3.52

.46**
-.27
.25
.17
-.12
-.16
.04

.27

.18

Change
in R-

.08

Note. Physical activity = Log 10 M ET-m in/w eek. * p <.05, ** p <.01, *** p <.001.
Fatigue before chem otherapy accounted for 18% o f the variation in fatigue after
treatment; / ’(I, 60) = 14.15, /? < .001. The addition o f the psychological, behavioural
and sleep-related predictors in step 2 did not help to explain any additional variance in
the model (see Table 4.6); F(7, 54) = 2.86, p < .05.
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A lthough fatigue before

chemotherapy was still a significant predictor in the final model ((3 = .46, p <.05), none
o f the additional prcdictors made a significant contribution.
4.3.9 Predictors of fatigue at follow-up. Fatigue before chemotherapy were
entered as an independent predictor in step 1 o f the analysis, and anxiety, depression,
stress, sleep disturbance, total sleep period, and physical activity were entered in step 2.
Two multivariate outliers were detected {p <.001) and excluded.
regarding residuals and multicollinnearity were met.

Assumptions

The regression model was not

significant at either step o f the analysis, with none o f the predictors making a significant
contribution to the model {p >.05). However, there was a trend towards significance for
step 1 o f the analysis, with fatigue before chemotherapy (P = 2A, p =.06) explaining 4%
o f the variance in fatigue at follow-up, F( 1, 6 1) = 3.61, /> = .06.
4.4 Discussion
This was the first study to assess the role o f a comprehensive set o f predictors of
CRF before the initiation o f chemotherapy treatment and explore their contribution to
fatigue before and after treatment, as well as at follow-up. The findings indicate that
psychological distress and sleep disturbance play a key role in fatigue before the
initiation o f treatment.

Furthennore, the study provides preliminary evidence that

patients who experience fatigue before chemotherapy arc at increased risk of
experiencing fatigue after cancer treatment has been completed. Based on the cuirent
findings there is no evidence that other demographic, clinical, psychological or
behavioural indicators at baseline can help to predict fatigue outcomes after treatment.
4.4.1 Severity and impact o f fatigue. A substantial number o f patients were
already fatigued before the initiation o f chemotherapy, and the findings suggest that
such fatigue adversely affects quality o f life; across the three assessments fatigue
explained approximately one-third to one-half o f the variance in QOL.

To our

knowledge, this was the first study that examined how changes in QOL related to
changes in CRF over the treatment trajectory. The consistent relationship between CRF
and QOL, and significant relationships between changes in both variables, highlights
the importance o f offering support to cancer patients who experience fatigue at all
stages o f the cancer trajectory.
The presence o f fatigue before treatment is in line with previous research
(Ancoli-Israel et al., 2006; Berger et al., 2007); however, the percentage o f patients with
severe fatigue before chemotherapy was higher in the current study than has previously
been reported. For example, in contrast to the 39% who scored above the cut-off for
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significant CRF in the current study, Goldstein et al. (2012) reported a post-surgery
ease rate o f 24% in breast cancer patients prior to adjuvant treatm ent, while
G ocdendoip ct al. (2008) also found that 24% o f a sam ple o f m ixed cancer patients
w ere fatigued before the initiation o f treatm ent.

It is possible that differences in the

study samples accounted for differences in the prevalence rate.

For example, no

participants in Goedendorp et al.’s study had undergone surgery at baseline and
Goldstein et al.’s study included breast cancer patients only; however, the prevalence o f
fatigue in the current study was still higher w hen the analysis was lim ited to such
subgroups. Both Goedendorp ct al. and Goldstein et a l.’s studies excluded patients with
medical co-m orbidities that could cause fatigue (e.g., thyroid conditions or arthritis).
However, excluding such participants (n = 29) from the current study resulted in only a
slight decrease in the prevalence o f severe fatigue (37% ) and therefore cannot account
for these differences. O f note, the generalisability o f the prevalence rates reported by
G oldstein et al has recently been questioned on account o f the num ber o f patients that
were excluded from the study (Giacalone, Beiretta, Spina, & Tirelli, 2012).
The small sam ple size, the absence o f a com parison group from the general
population, and the use o f convenience sam pling and a self-report m easure to assess
fatigue in the current study m eans that the observed prevalence rates o f significant
fatigue m ay not accurately reflect the true prevalence o f fatigue in cancer patients prior
to chemotherapy.

The usefulness o f the FA CT-F in establishing caseness o f CRF in

clinical practice in lieu o f a full diagnostic interview has been questioned due to the low
specificity o f this m easure (Alexander, M inton, & Stone, 2009). However, few studies
to date have investigated the prevalence o f fatigue before treatm ent, and those that
have, have relied on even briefer and less well established self-report m easures o f
fatigue, such as the six-item SOM A subscale o f the Som atic and psychological health
report scale (Goldstein et al., 2012) or the eight-item fatigue subscale from the
Checklist individual strength (G oedendorp et al., 2008), which have not been included
in most com prehensive reviews o f scales for assessing CRF (e.g., A gasi-Idenburg et al.,
2010; Jean-Pierre et al., 2007; M inton & Stone, 2009). Some authors have suggested a
more stringent cut-off o f <34 on the FA CT-F for the diagnosis o f fatigue (Van Belle et
al., 2005); the use o f these criteria w ould have som ew hat reduced the prevalence o f
fatigue in the current study (31% at baseline, 44% post-treatm ent and 24% at followup).

Additional research with larger and m ore diverse patient groups, more
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com prehensive assessm ent o f CRF, and com parison groups from the general population
is required to more accurately quantify the problem o f fatigue before treatm ent.
The num ber o f participants who scored above the threshold for indicating
probable casencss o f fatigue increased after treatm ent and decreased again at the final
follow-up.

However, no significant differences in fatigue severity w ere detected

between the three study tim epoints. It is likely that this was due to the small sample
size for this analysis, as questionnaires were only available for 50 participants at all o f
three tim epoints.

Changes in fatigue betw een the post-treatm ent and follow-up

assessm ent points exceeded the m inim um clinically significant difference score on the
FA CT-F (M inton & Stone, 2009), indicating a m eaningful decrease in fatigue over the
post-treatm ent follow-up period. Increases in fatigue from pre- to post-treatm ent, and
subsequent decreases a num ber o f m onths after treatm ent have been reported in
previous studies (Pm e et al., 2009).
4.4.2 Predictors of fatigue before chem otherapy. Sim ilar to previous studies
(e.g., Prue et al., 2009; Von Ah et al., 2008), dem ographic and cancer-related factors,
with the exception o f pain and com orbidities, were not associated with fatigue before
the initiation o f chemotherapy.

Although some participants had undergone prior

surgical treatm ent before the baseline assessm ent, no significant differences in fatigue
w ere found between these participants and those who had not received any prior
surgery. It is som ew hat surprising that BMI was not related to fatigue severity in the
cuirent study, given the num ber o f studies that have reported an association between
BM I and fatigue in cancer patients undergoing treatm ent (Huang et al., 2010; W ratten
et al., 2004) and in cancer survivors (Andrykowski et al., 2010; G erber et al., 2010). It
is possible that BMI plays a greater role in fatigue as patients adjust to the short and
long-tem i side-effects o f cancer-treatm ent.

There was no relationship between BMI

and post-treatm ent fatigue in the cuirent study; however, changes in BM I over the
course o f the study were not m onitored.
The finding that increased pain and the num ber o f com orbidities were related to
fatigue before treatm ent indicates the im pact that other sym ptom s and conditions can
have on the fatigue experienced by cancer patients, and is in line w ith the N CCN
recom m endation

that

patients

with

CRF

are

com prehensively

assessed

for

com orbidities that could contribute to patients’ fatigue (N ational Com prehensive
Cancer Netw ork, 2012a).

Only two previous studies tested w hether medical

com orbidities before cancer treatm ent were associated with fatigue pretreatm ent

(Fagundes et al., 2012; Goedendorp et al., 2008); in contrast to the current findings,
neither study found differences in com orbidities betw een severely fatigued and non
fatigued participants.

Goedendorp and colleagues (2008) also found no relationship

between pain and fatigue before treatm ent.

Pain m ay not have played a role in that

study becausc participants had not received any form o f treatm ent prior to assessment;
however, in the currcnt study, prior surgical treatm ent was not associated with fatigue
or pain at baseline (results not shown).
Findings from the current study suggest that psychological factors play a key
role in fatigue before treatm ent; anxiety, depression and stress were all strongly
correlated with fatigue prior to chem otherapy.

This supports previous findings

(Fagundes et al., 2012; Goedendorp et al., 2008; Prue et al., 2009; Von Ah et al., 2008).
It is possible that patients’ psychological reaction to their cancer diagnosis and
apprehension about im pending treatm ents contributed to higher perceived psychological
distress and thereby fatigue.

The num ber o f participants who scored above the

thresholds for indicating possible and probable depression was in line with previous
studies o f cancer patients (Hinz et al., 2010; Stone et al., 2001) while the mean HADS
anxiety score and the num ber o f participants with scores above the cu t-o ff for probable
caseness o f anxiety (25% with a score o f 11 or higher) was even higher in the current
study than has previously been reported in both sam ples o f cancer patients (16 - 20%;
Haghighat et al., 2003; Hinz et al., 2010; Stone et al., 2001) and the general population
(6%; Hinz et al., 2010). However, only depression and stress em erged as significant
predicators o f fatigue in a m ultivariate analysis with pain and sleep disturbance. The
finding that anxiety was not predictive o f fatigue prior to chem otherapy is consistent
with the findings o f Goedendorp et al (2008).
Sleep disturbance, but not the duration o f rest period at night, em erged as a
significant independent predictor o f fatigue in the current study.

This is in line with

previous research, which has reported strong relationships between perceived sleep
quality and/or im pairm ent and fatigue (Ancoli-Israel et al., 2006; Berger et al., 2007;
Fagundes et al., 2012; Goedendorp et al., 2008), but not betw een direct m easures o f
sleep such as self-reported sleep duration or objectively assessed sleep param eters
(Ancoli-Israel et al., 2006; Berger et al., 2007).

The results o f the current study are

strengthened because the validity o f self-report m easures for sleep and physical activity
were investigated by exam ining the strength o f their relationship with actigraph and
diary measures; only self-report m easures that had a reasonably robust relationship with
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corresponding objective and diary parameters were used. This is an important strength
o f the research design, as previous research has shown a lack o f correspondence
between subjective and objective measures o f sleep and physical activity (Berger et al.,
2007; Sei'vaes, Verhagen, et al., 2002b; Shephard & Vuillemin, 2003). As in previous
studies, the obsei'vcd relationships between subjective and objective measures o f sleep
were not very strong (with significant r values ranging between .2 and .4), and the most
consistent relationship has emerged between self-reported sleep disturbance and
objective measures o f sleep disruption (e.g., wake after sleep onset; Ancoli-Israel et al.,
2006; Berger et al., 2007). The poor relationship between objective actigraphy data and
subjective reports o f total sleep time, sleep efficacy, and sleep latency supports the
difficulty people have with estimating their actual sleep times.
Although a moderately strong, but not significant, correlation was found
between self-reported MET-min/week and the objective mean daytime activity count
measured through actigraphy, it is likely that the self-report measure o f physical activity
was not accurate in the current study. The physical activity data was heavily skewed;
the data suggests that many participants substantially overestimated their activity levels
while a small number o f others may have underestimated their physical activity (i.e.,
reporting that they did not engage in any activity whatsoever, including walking). A
considerable number o f participants reported activity levels far in excess of
recommended guidelines o f physical activity (Haskell et al., 2007) and the mean METmin/week in the current study was substantially higher than in previous studies on
similar patient groups (e.g., Rogers, Markwell, Coumeya, McAuley, & Verhulst, 2010),
which suggests that the accuracy o f responses on this questionnaire was poor. Thus, the
absence o f a relationship between physical activity and fatigue in the cun'ent study
should be interpreted with caution.
Few previous studies have explored the association between physical activity
and fatigue in newly diagnosed cancer patients, and findings to date are weak.
Goedendorp et al. (2008) were the first to report a significant relationship between
physical activity and fatigue before treatment; however, physical activity in this study
was assessed using a single numeric rating scale, which is not likely to accurately
capture actual activity levels as respondents’ interpretations o f “very physically active”
may vary.

Prue et al. (2009) also did not find an association between activity and

fatigue before treatment; however, their measure o f activity (the activity subscale o f the
Rotterdam symptom checklist) more accurately reflected functional status (e.g., whether
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participants were able to perform a o f range everyday activities) rather than actual
activity levels.

Although the physical activity scale used in the cuirent study (the

IPAQ) is w ell-established and brief, breaks activity down into different categories o f
intensity, and uses exam ples to help respondents record w hat types o f activity they
engage in, the findings suggests that participants still had difficulty with this measure
and/or accurately recalling their true activity levels. This is also supported by the large
num ber o f participants (14% ) who did not com plete the last item o f this questionnaire
on time spent sitting. This variable was not entered into the regression model because
doing so w ould have rcduccd the sam ple size substantially. However, it is unlikely that
time spent sitting would have played a role as it was not significantly correlated with
fatigue or any other predictors associated with fatigue.

In line with this, previous

research on breast cancer survivors also found no relationship betw een fatigue and time
spent being inactive during the day (George et al., 2012).
4.4.3 Predictors o f fatigue post-treatm ent. The current study provided
prelim inary data on potential pre-chem otherapy predictors o f fatigue after treatment.
Few studies to date have explored pretrcatm ent predictors o f post-treatm ent fatigue. In
the current study, fatigue prior to chem otherapy explained a considerable percentage o f
the variance (18% ) in fatigue post-treatm ent. This is in line with previous research that
found a significant association between fatigue before treatm ent and fatigue post
treatm ent (Prue et a!., 2009; Von Ah et a!., 2008; W ielgus et al., 2009) and suggests that
patients who present for treatm ent with existing fatigue are at an increased risk o f
experiencing fatigue after cancer treatm ent. Although fatigue is a com m on side-effect
o f cancer treatm ent, research suggests that com m unication about this side-effect in
clinical practice is poor (Donovan et al., 2005), and that patients are not always
adequately warned about the possibility and extent o f treatm ent-related fatigue (Piredda
et al., 2007; Ream et al., 2003).

Findings from the cuirent study highlight the

im portance o f screening patients for fatigue even before the initiation o f cancer
treatm ent and fully inform ing patients with existing fatigue about the likelihood o f
treatm ent-related fatigue.

A lthough fatigue at follow-up was not significantly

associated with pre-chem otherapy fatigue, the trends in the data were in line with
previously reported associations betw een persistent post-treatm ent fatigue and fatigue
prior to adjuvant treatm ent (G oldstein et al., 2012). It is likely that the current study
was lim ited by the low num bers o f participants at follow-up.
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No treatm ent-related factors were associated with fatigue post-treatm ent or at
follow-up. It is possible that the large variation in time since treatm ent obscured the
im m ediate effects o f treatm ent on fatigue; however, no con'elation between time since
treatm ent and fatigue severity w as observed and previous studies also failed to find an
association betw een tum our- and treatm ent- related factors and fatigue post-treatm ent
(P aie et al., 2009; Von Ah et al., 2008).

The absence o f clinical and demographic

prcdictors o f fatigue suggests that psychological factors m ay play a key role in posttreatm ent fatigue. Research supports the role o f distress in predicting fatigue over the
course o f the cancer trajectory (Pruc et al., 2009; Von Ah et al., 2008), and previous
studies suggest that factors such as prctreatm ent total sleep time (W ielgus et al., 2009),
m ood disturbance and m orning cortisol levels (Von Ah et al., 2008) are associated with
fatigue post-treatm ent. There is som e indication from the current findings that distress
and sleep disturbances even before cancer treatm ent are associated with fatigue after
treatm ent.

However, no baseline factors, other than fatigue, significantly predicted

post-treatm ent fatigue in the c u n en t study.

As participants who dropped out o f the

study had significantly higher anxiety at baseline than those who com pleted the followup assessm ents, and anxiety at baseline was significandy coixelated with fatigue post
treatm ent, it is possible that the sam ple was biased and this m ay have impeded
significant relationships from em erging. N evertheless, it is clear from the current study
and previous research (Von Ah et al., 2008; W ielgus et al., 2009) that pretreatm ent
factors only account for a lim ited proportion o f the variance in fatigue post-treatm ent;
other factors such as psychological, cognitive and behavioural reactions during or after
treatm ent are likely to be o f central im portance in deteim ining fatigue post-treatm ent.
4.4.4 Lim itations. The sam ple size was small given the num ber o f predictors
exam ined.

Furtherm ore, the sam ple was predom inantly fem ale and included m ainly

breast-cancer patients; therefore, it does not reflect the incidence and types o f cancer in
the Irish population. This bias occuned because participants were prim arily recruited
through oncology clinics for breast, genitourinary and gynaecological cancer, and only
those scheduled to receive chem otherapy with curative intent were approached.

As

chem otherapy is generally only recom m ended for prostate cancer patients with
advanced disease (National C om prehensive Cancer Netw ork, 2012b), no patients with
this type o f cancer m et the inclusion criteria for this study. The relatively small num ber
o f colorectal and gynaecological cancer patients recruited m ay be because these cancers
are m ore likely to present in m ore advanced stages o f disease and to necessitate urgent
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treatm ent, and thus these patients were m ore difficult to approach regarding the study
betw een the tim e o f their diagnosis and the start o f their treatm ent. The small num ber
o f lym phom a patients included m ay be because new lym phom a patients w ere not
routinely seen in outpatients’ clinics and therefore there was no structured system in
place for recruiting these patients, as was the case for breast, gynaecological and
genitourinary cancer patients.

As identification o f potentially eligible lym phom a

patients was dependent on nursing staff, and the tim e-fram e betw een diagnosis and
treatm ent was often very brief, recruitm ent o f this patient group was difficult.
Participants with m edical com orbidities associated with fatigue, such as thyroid
conditions, depression, or arthritis, w ere not excluded from the current study.

This

decision was taken in order to reflect the dem ographic o f patients treated for cancer as
accurately as possible; however, as a result o f this, the fatigue experienced by
participants cannot be labelled ‘cancer-related fatigue’ with any degree o f certainty as
the exclusion o f other medical causes is a criterion for a case definition o f CRF (Celia et
al., 2001). Chronic fatigue states attributable to other medical conditions and/or their
treatm ent could have contributed to the fatigue participants reported.
com orbidities were considered in the analysis.

However, such

Although a greater num ber o f

com orbidities was significantly associated with fatigue prior to treatm ent, no significant
association between com orbidities and fatigue was observed post-treatm ent or at
follow-up. In addition, when com orbidities in which fatigue is a prom inent sym ptom
(e.g., thyroid conditions, arthritis, fibrom yalgia, and depression) were exam ined, no
significant differences in fatigue severity were observed at any study tim epoint betw een
those who had one or m ore o f these conditions and those who did not.
Although the inclusion o f actigraph and diary data on sleep and activity was a
strength o f the study, actigraph data could only be collected from a small subsam ple. In
addition, failure to keep recording tim es consistent between participants was a
lim itation, as activity levels and sleeping patterns are likely to vary over w eekdays and
weekends. N evertheless, as the data from the self-report questionnaires, actigraphs and
sleep diaries were collected at the same tim e, a high concordance betw een m easures
was still expected. Finally, as regression was used to analyse the predictors o f fatigue
at baseline, and these predictors w ere assessed at the same tim e as fatigue, the
possibility that causation occurred in the opposite cannot be ruled out.

For exam ple,

depressive sym ptom s at this tim e m ay liave been attributable to fatigue, rather than the
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other way around. Further longitudinal research is necessary to understand the nature
o f the relationships betw een such factors in patients before treatm ent.
4.4.5 Im plications for practice. Findings from the current study highlight the
im portance o f providing cancer patients with psychological care in tandem with
medical care. Although a degree o f psychological distress is usual after diagnosis with
cancer, the current findings suggest that heightened distress can adversely affcct levels
o f fatigue before treatm ent.

Fatigue both before and during treatm ent is im portant

bccause it can im pact on the tim ing and com pletion o f cancer treatm ent; if patients
experience severe fatigue, the dose o f treatm ents such as chem otherapy m ay be
decreased or patients’ ow n w illingness to adhere to treatm ents m ay be reduced (Hofman
et a l , 2007).

Thus, fatigue can adversely affect patient outcom es.

M anaging

psychological distress before treatm ent m ay help reduce subjective experiences o f
fatigue, and thereby help to increase patients’ tolerance for their upcom ing treatments.
The high proportion o f participants in the cuiTcnt study w ho reported elevated
levels o f fatigue before chem otherapy, and the finding that pre-chem otherapy fatigue
predicted fatigue post-treatm ent, highlight the im portance o f screening for fatigue as
part o f routine clinical care even before the initiation o f treatm ent. It is im portant that
patients are fully inform ed about the likelihood o f experiencing fatigue during and after
treatm ent and the extent to which this can impact on their lives. W hen patients are well
informed about side-effects, they are better prepared and less distressed when they
occur (Ream et al., 2003).

For exam ple, a study on a nursing-led intervention that

provided patients receiving chem otherapy with inform ation and self-care strategies for
m anaging CRF as well as psychological support, reported that the intervention group
had significandy less fatigue, lower associated distress, less anxiety and depression, and
dem onstrated m ore adaptive coping than a usual care control group (Ream, Richardson,
& Alexander-D ann, 2002, 2006). A Cochrane review also found evidence that specific
interventions for fatigue, which are based on educating patients about fatigue and
teaching self-care coping techniques and activity m anagem ent (balancing activities and
rest effectively), are effective in reducing fatigue during cancer treatm ent (Goedendorp,
Gielissen, Verhagen, & Bleijenberg, 2009).

Such findings support the im portance o f

ensuring that patients are aware o f potential side-effects and inform ing them about ways
to m anage such effects should they occur. If patients with fatigue before treatm ent are
at an increased risk o f post-treatm ent fatigue, then identifying such patients early on
w ould enable the delivery o f targeted interventions to patients m ost in need.
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Chapter 5: C ancer-Related Fatigue and the Com m on Sense M odel: Exploring the
Role o f Cognitions
“M y fatigue is all-encom p assin g and 1 have no life outside o f it.” - Kate

5.1 Introduction
The role o f cognitive factors in the aetiology o f cancer-related fatigue (CRF) is
increasingly supported in the literature (see Chapter 3).

For exam ple, higher post

treatm ent CRF has been associated with greater catastrophising (Donovan et al., 2007),
cancer-related causal attributions (Servaes, V erhagen, et al., 2002c), low perceived
control over fatigue (Servaes et al., 2007), higher fear o f cancer recurrence and negative
cognitions regarding activity in relation to fatigue (Y oung & W hite, 2006). However, it
is not clear how such thinking patterns and beliefs actually impact on fatigue in cancer
survivors.
The cognitive-behavioural m odel o f CRF suggests that cognitive factors play a
role in symptom perpetuation by influencing a variety o f psychological, physiological
and behavioural contributing factors to fatigue.

For exam ple, dysfunctional beliefs

about fatigue could contribute to greater em otional distress and m aladaptive coping
strategies (see Chapter 3). C ognitive-behavioural therapy (CBT) interventions based on
this explanatory model provide a m eans o f evaluating this fram ework for understanding
CRF.

However, while the effectiveness o f CBT for post-cancer fatigue is supported

(Gielissen, Verhagen, et a!., 2007; G ielissen et al., 2006), the m ediators o f interventioninduced changes in CRF have not been adequately examined. Findings to date suggest
that the benefits o f CBT are not brought about by increases in physical activity
(Gielissen et al., 2011; Goedendorp et al., 2010). This is in line with research on the
mediators o f CBT interventions for chronic fatigue syndrom e (CFS; W iborg et al.,
2010), w here the key role o f cognitive processes, rather than behavioural responses, is
increasingly supported (Knoop et al., 2010). Changes in cognitions and w hether these
lead to changes in fatigue have not been investigated in the context o f CRF. However,
as CFS and CRF share m any o f the sam e proposed contributing factors, insight into the
potential m ediating role o f cognitive processes can be gleaned from studies on CFS.
Research on CFS indicates a num ber o f direct and indirect ways through which
cognitive processes m ight contribute to the perpetuation o f symptom s (Knoop et al.,
2010).

Individuals m ay be guided by a general negative representation o f fatigue, in

which they view fatigue as beyond their control, difficult to understand, likely to be
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ongoing and to have serious consequences, and thereby difficuU to influence.

The

tendency to attend to fatigue and focus on symptoms could also contribute to the
experience o f fatigue. In addition, beliefs about activity and fatigue could lead people
to underestimate their own performance and abilities and lead to reductions in physical
activity. However, changing dysfunctional beliefs about activity could help to decrease
fatigue even in the absence o f permanent changes to physical activity. Knoop et al.
(2010) hypothesise that temporary increases in physical activity during intei'vention
programmes could help to reduce negative perceptions o f physical activity and fatigue,
decrease focus on fatigue and increase self-efficacy.
While some studies on CRF have included cognitive predictors o f fatigue, and a
limited number o f studies have explored potential mediators o f the cognition-fatigue
association (e.g.. Young & White, 2006), the pathways through which cognitive
processes and beliefs are linked to symptom severity are not yet clear. Research that
more closely examines the role o f specific beliefs or cognitive processes is necessary to
understand mechanisms o f change in CRF and to improve explanatory models. The
aim of the currcnt study was to investigate the illness cognitions o f fatigued cancer
survivors and explore how different cognitions might impact on symptom severity
using the common sense model (CSM; Leventhal et al., 1984) as a theoretical
framework.
5.1.1 The common sense model. Like cognitive-behavioural models o f illness,
the CSM emphasises interactions between cognitive and behavioural responses to a
health threat; however, the CSM oudines the specifics o f interactions between illness
perceptions and coping procedures in greater detail.

The model operationalises how

individuals conceptualise specific health threats and management strategies and
emphasises the process o f responding to a health threat; the idea that illness perceptions
can evolve over time, for example shifting from an acute to a chronic perspective, and
that such shifts prompt associated changes in coping strategies, appraisals, and outcome
expectancies (Leventhal, Leventhal, & Contrada, 1998). Thus, the CSM provides more
detailed infonnation on how an individual responds to a health threat and how different
types o f cognitions might impact on outcomes.

The importance o f using content-

specific process models, rather than descriptive models, as a guide for examining the
mechanisms through which potential contributing factors are connected to health
outcomes has been previously noted (Leventhal et al., 2007).
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According to the CSM people form cognitive and em otional representations o f
their condition based on their experience o f sym ptom s, their personal history, and the
sociocultural context in which they occur. R epresentations include beliefs regarding the
causes o f their illness, its tim eline and consequences, and its controllability (M ossM orris et al., 2002).

Each o f these cognitions represents a different aspect o f the

patients’ conceptualisation o f their illness (see C hapter 2); however, som e authors have
com bined these dim ensions under one general negative representation construct (e.g.,
Knoop et al., 2012).

Indeed, some researchers have suggested that because o f the

strong intercorrelations between the dim ensions o f the m odel, the representations
should be conceptualised as groups o f beliefs rather than single cognitions (Heijm ans,
1998).
Cognitive
representations
of iiealth threat

Coping

Appraisal

Representation
of emotion
(e.g., distress)

Coping

Appraisal

hitemal and
Environmental
Stimuli

Figure 5.1. The com m on sense model o f health and illness.
Source: Leventhal et al. (1997).
A key tenet o f the CSM is that illness representations im pact on patients’ health
and help to perpetuate sym ptom s by influencing coping (H agger & Orbell, 2003). The
CSM is thus a m ediational model in which there are explicit causal links between
cognitions and coping behaviours (see Figure 5.}). Although research supports the idea
that the relationships between cognitions and outcom es are m ediated by coping, not all
studies have found evidence o f such pathw ays (H agger & Orbell, 2003).

Some

researchers have reported that cognitive representations are better predictors o f
outcom es than coping (Carlisle et al., 2005; Heijm ans, 1998; M oss-M orris, Petrie, &
W einm an, 1996; Scharloo et al., 1998; Singh & Dixit, 2009) and a m eta-analytic review
found stronger relationships between illness representations and outcom es than illness
representations and coping (H agger & Orbell, 2003).

Such findings suggest that

cognitions can impact on outcom es independently o f coping behaviours. This is in line
with findings from CBT interventions that im provem ents in fatigue arc not m ediated by
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changes in activity but changes in cognitive processes (Knoop et al., 2010). It is also
possible that cognitions impact on outcom es by influencing psychological factors such
as mood disturbances; for exam ple, m aladaptive cognitions could lead to higher levels
o f distress, pain and disability (Carlisle et al., 2005), which have also been associated
w ith CRF in cancer survivors (e.g., Cavalli Kluthcovsky et al., 2011; Reinertsen et al.,
2 0 1 0 ).

5.1.2 The CSM and CRF. Only one study to date has directly applied the
CSM to CRF.

Donovan and W ard (2005) explored the fatigue representations o f

gynaecological

cancer

patients

undergoing

chem otherapy

using

the

‘Sym ptom

Representation Q uestionnaire’ (SRQ; Donovan & W ard, 2005; Donovan et al., 2008)
based around Leventhal’s model.

Although this questionnaire is a useful tool for

understanding patients’ perceptions about the different cancer-related sym ptom s they
are experiencing, the dim ensional structure o f the SRQ was not in line with the CSM
and the scale does not fully capture the com plexity o f CRF. For exam ple, it does not
allow exploration o f the range o f possible causal factors that can play a role in CRF or
changes in causal attributions over time.

Furthermore, although Donovan and W ard

(2005) explored coixelations between fatigue representations, coping behaviours, and
sym ptom interference, their findings fail to give m uch insight into the nature o f this
relationship due to m ethodological lim itations in how coping was assessed. Three types
o f fatigue m anagem ent strategies were included: com m unicating with a healthcare
professional, adherence to recom m endations for m anaging fatigue, and self-directed
coping. This m ethod o f assessing coping proved problem atic for two reasons. First o f
all, less than h alf o f the sam ple had actually been given sym ptom -m anagem ent
recom m endations and therefore, adherence was not a good m easure o f coping.
Secondly, the authors were unable to clearly categorize the self-directed coping
strategies into active and passive coping based on the participants’ open-ended
responses.

W hile the m ajority o f participants reported that they used sleep or rest,

m any did not elaborate on how exactly this coping strategy was used.

This was

problem atic, because although rest is often recom m ended to patients, there is a
qualitative difference betw een getting sufficient sleep or rest, w hich could be
categorized as active coping, and resting through activity avoidance w hich can lead to
physical deconditioning and thereby contribute further to fatigue.

Thus, the link

betw een patients’ representations o f their fatigue and subsequent sym ptom outcom es is
not yet clear. In order to adequately address this question, m ore in-depth m easures o f
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coping that assess specific self-m anagem ent behaviours are required.

Furtherm ore,

other possible m ediators o f the cognition-outcom e link, such as psychological distress
and m ood disturbance, should be explored.
5.1.3 Aim s of the study. No research to date has com prehensively tested a
theoretical model o f how cognitions m ight im pact on CRF. The current study exam ined
the role o f cognitions in CRF in three phases. Phase 1 tested the utility o f the CSM for
CRF by exploring the relationships betw een cognitive representations o f CRF and
fatigue severity, and exam ining w hether there was any evidence that these relationships
w ere m ediated by coping strategics specific to fatigue.

Em otional representation o f

CRF as a m ediator betw een cognitions and fatigue was also assessed.

Phase 2

exam ined the role o f cognitive representations within a w ider m ultivariate model o f
CRF, which

included

established

psychological, behavioural,

and

sleep-related

predictors o f CRF as well as cognitive processes that have been previously linked to
fatigue in cancer survivors (i.e., catastrophising in response to fatigue, fear o f cancer
recurrence, and negative cognitions regarding activity in relation to fatigue).

Finally,

phase 3 explored w hether there is any evidence that changes in cognitions and/or
changes in coping are associated with changes in CRF over time.
5.2 Phase 1: The Com m on Sense M odel and Cancer-R elated Fatigue
5.2.1 Rationale. According to the CSM , people’s cognitive representations o f
an illness can impact on illness outcom es by influencing coping behaviours.

No

previous research has com prehensively tested the CSM in the context o f post-treatm ent
CRF. The aims o f the current study were to describe cancer survivors’ cognitive and
em otional representations o f fatigue and to exam ine the relationships betw een cognitive
representations, coping and fatigue. The follow ing hypotheses were form ed based on
the CSM;
1. Cognitive representations o f fatigue w ould be strongly associated with fatigue
severity.
2. The relationship betw een cognitions and fatigue would be m ediated by coping
strategies.
3. The relationship betw een cognitions and fatigue would be m ediated by emotional
representation o f CRF.
5.2.2 M ethod.
5.2.2.1 Participants an d procedure. Secondary data analysis was carried out
on data collected from three different studies.
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The first study consisted o f a

questionnaire study on CRF (described in Chapter 2); participants were recruited
tiirough cancer associations and support groups in heland and the United Kingdom or
through their oncology carc team.

C ancer patients and survivors who self-reported

fatigue were eligible to participate; however, only those participants (n = 82) who were
at least three m onths post-treatm ent w ere included in the current analysis as the focus
was on post-treatm ent fatigue.

Potential participants w ere inform ed that their

participation was entirely voluntary.

A fter giving inform ed consent, participants

com pleted questionnaires on-line or in hard-copy and returned them using stam pedaddressed envelopes.
The second study consisted o f a larger longitudinal study (described in C hapter
4), in which a m ixed sam ple o f cancer participants was recruited through their oncology
care team in a large Dublin hospital and assessed before and after chem otherapy and
after a follow -up period post-treatm ent. O nly data from participants (n = 46) who selfreported fatigue at a follow -up assessm ent that was at least three m onths post-trcatm ent
w ere included in the cun'ent analysis. All participants gave written inform ed consent,
com pleted questionnaires in hard-copy and returned them using stam ped-addressed
envelopes.
The third study involved an intervention trial for CRF in which patients with
persistent fatigue after cancer treatm ent were recruited for a m anualised CBT
intervention (Collier & O'Dwyer, 2011). Ethical approval for the study was obtained
from the institutional research ethics com m ittees in both the hospital and the university
in w hich the research was carried out (see Appendix 2).

All participants provided

w ritten inform ed consent prior to study inclusion (see Appendix 7) and all procedures
follow ed were in accordance with the Helsinki Declaration. Participants in this study
consisted o f disease-free cancer survivors who were at least six m onths post-treatm ent
and m et the diagnostic criteria for CRF developed by the fatigue coalition (Celia et al.,
2001; C elia et al., 1998). Participants for this study w ere recm ited from the outpatient
clinics for m edical oncology, urology, surgery, haem atology, and gynaecology in a
large D ublin hospital. Hospital m edical staff were inform ed o f the study and the target
participant group by the research team through presentations at grand rounds, team
m eetings, hospital intranet and e-m ails. Potentially eligible patients were identified and
inform ed about the study by their doctor or clinical nurse specialists. Patients who were
interested in taking part in the study were then either given an inform ation leaflet about
the study or asked for their perm ission to provide their contact details to the researchers.
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Leaflets and posters with information about the study and contact details for the
research team were also on display in the waiting areas o f the outpatients’ clinic and
sent to cancer groups and associations for distribution among their members. Patients
who expressed an interest in the study were contacted by telephone by a member o f the
research team in order to provide further information about the study and to screen
patients for eligibility (see Appendix 8 for the eligibility criteria and screening
protocol). The baseline assessments o f the 36 patients who met the eligibility criteria
and provided written informed consent to take part in this study were used in the current
analysis. Thus, in total, 164 cancer survivors with a variety o f cancer diagnoses were
included in the current analyses.
S.2.2.2 Measures. Demographic (age, gender, marital and employment status)
and medical information (cancer type and treatment, time o f diagnosis and treatment,
comorbid medical conditions) was obtained through a questionnaire.
Fatigue. The Functional Assessment o f Cancer Therapy Fatigue (FACT-F)
subscale (Yellen et al., 1997) assessed fatigue severity.

This scale was previously

described in Chapter 4. In the present sample, Cronbach’s alpha was .90.
Cognitive representations ofC RF. The Illness Perception Questionnaire (IPQ)
for CRF (Peitl, Hevey, Donohoe, & Collier, 2012) was used to assess the CSM
cognitive representations and to assess emotional distress using the emotional
representation construct o f the scale as a proxy measure. This scale was validated in a
sample o f cancer patients and sui'vivors and exhibited good psychometric properties
(Pertl et al., 2012). In the cuirent study the internal consistency o f each subscale was
.80 or above, with the exception o f treatment control which had a Cronbach’s alpha
value o f .64.

In line with previous studies (e.g., Knoop et al., 2012), a composite

negative representation o f fatigue score was also calculated from the 18 cognitive
representation items (reflecting timeline, control, consequences, and coherence), with a
higher score indicating a more negative perception o f CRF (i.e., the belief that fatigue is
likely to be ongoing and cyclical, out o f one’s personal control and not likely to be
managed by treatment, will have serious consequences, and is difficult to understand; a
= .82). Finally, as the causal attributions items o f the IPQ can represent a number o f
different sub-factors that can vary across different conditions (Moss-Morris et al.,
2002), factor analysis was used to determine the underlying attributional dimensions,
which were then combined into different subscales (see results section 5.2.3.2 ).
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Coping. The specific coping strategies used by participants to manage their
fatigue were assessed using a scale based on the Illness Management Questionnaire
(IMQ, Ray, Weir, Stewart, Miller, & Hyde, 1993), which was originally developed to
assess cognitive and behavioural coping in CFS. Items were selected from the IMQ and
rephrased (e.g., replacing “my illness” with “my fatigue”) in order to make them
suitable for patients with CRF.

Additional items were added to the scale based on

clinical obsewations, the coping strategies reported by patients with CRF in previous
research, and the interventions and general management strategics recommended in the
NCCN Clinical Practice Guidelines in Oncolog\> for CRF (National Comprehensive
Cancer Network, 2010).
The coping with CRF scale consisted o f 18 items (see Appendix 9) that refer to
different strategies for managing fatigue (e.g., “ I avoid doing anything that may tire
me”); respondents were asked to rate how often (1 = never, 6 = always) they engage in
each strategy.

Exploratory factor analysis was conducted to examine the underlying

factor structure o f the scale. The results are included in the Appendix 9. Six subscales
emerged: maintaining activity (attempting to ignore symptoms and cairying on with
activities; a = .74), activity avoidance (excessive use o f rest and avoidance o f physical
activity; a = .65), accommodating to fatigue (organising one’s life to avoid overexertion
and control stress; a = .84), focussing on symptoms (a preoccupation with symptoms; a
= .83), infomiation seeking (seeking infomiation about the illness and readiness to try
remedies; a = .87), and seeking emotional support (talking to others about anxieties and
concerns; a = .87). Mean scores were calculated for each subscale with higher scores
reflecting greater use o f that strategy.
5.2.2.3 Analysis. Descriptive statistics were used to describe the characteristics
o f respondents, their cognitive and emotional representations o f CRF and the coping
strategies they used. The factor structure underlying the IPQ-CRF causal attributions
was explored using principal components analysis (PCA) with a Varimax rotation. The
number o f factors was determined by examining the Eigenvalues and the scree plot;
item loadings greater than 0.5 were taken to represent a factor.

Interrelationships

between cognitive representations, emotional representation, coping strategies, and
fatigue were explored using Pearson product moment correlations. A more stringent alevel o f .01 was used to reduce the risk o f Type I errors because o f the large number o f
con'elations undertaken. Multiple regression analysis was used to explore whether the
CSM cognitive representations were predictive o f fatigue severity and coping strategies
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and w hether coping strategies were predictive o f fatigue severity. Only variables that
correlated with a p-value o f .01 or less were entered into the m ultiple regression
models. No problem s w ith m ulticollinearity were detected in the data.
in order to exam ine w hether coping strategies and/or emotional representation
o f CRF m ediated the relationship betw een cognitive representations o f fatigue and
fatigue severity, the com posite cognitive representation subscale w as used to capture
the m axim um variation in cognitions and thereby tease out any m ediational effects.
H ayes’ (2012) PROCESS m acro for SPSS was used to test the m ediational m odels. In
the first model, the negative representation o f fatigue construct was the predictor,
fatigue severity was the outcom e and coping strategies that were significantly
associated with fatigue were entered as the m ediators.

In the second model the

em otional representation com ponent o f the IPQ-CRF was entered as the m ediator. The
analyses w ere exam ined to determ ine (1) the direct effect o f negative representations on
fatigue

severity,

(2) w hether negative

strategies/em otional

representation,

(3)

representations
w hether

were

coping

related

to

coping

strategies/em otional

representation were related to fatigue severity and (4) the indirect effect o f negative
representations on fatigue severity through coping strategies/em otional representation.
The significance o f the indirect effects was tested using bias-coirectcd bootstrap
confidence intervals (CIs; Hayes, 2012); the dataset was random ly resam pled 5,000
tim es with replacem ent.
param eter.

The mean m ediation effect was used as the population

W hen the 95% bootstrap confidence intei"vals around this param eter

contained zero, the m ediation hypothesis was rejected. CIs that did not contain zero
provided evidence o f a significant indirect effect.

The index o f m ediation (the

com pletely standardized indirect effect) was used as a m easure o f effect size (Preacher
& Kelley, 2011). In addition, for the second model in which there was only a single
m ediator, the Kappa-squared m ethod (K^) m ethod o f assessing effect size was also
used. Preacher and Kelly (2011) suggest that K can be interpreted in the same light as
squared correlation coefficients follow ing C ohen’s (1988) guidelines, w hereby .01 is
seen as a small effect, .09 as a m edium effect and .25 as a large effect.
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Table 5.1 Characteristics o f the overall sample and participants split by study sample
Study 1
(n = 82)
n

%

Study 2
(n = 46)
n
%

11
71

13.4%
86.6%

3
43

6.5%
93.5%

8
28

22.2%
77.8%

22
142

13.4%
86.6%

Prem enopausal
Perim enopausal
Postm enopausal
C hildren
Has children
C hildren living at hom e
M arital status

7
23
36

8.5%
28.0%
43.9%

24
4
13

52.2%
8.7%
28.3%

8
8
11

22.2%
22.2%
30.6%

39
35
60

29%
26%
45%

34
34

41.5%
41.5%

37
32

80.4%
69.6%

23
20

63.9%
55.6%

94
86

67%
55%

M arried/Partnered
Single
S eparated/D ivorced
W idow ed
E m ploym ent status
Em ployed
H ousew ife
R etired
Resigned for health
U nem ployed
Student
C ancer type
B reast canccr
G ynaecological cancer
L ym phom a
Leukaem ia
G astrointestinal cancers
Prostate
H ead and neck
Lung
Sarcom a
T reatm ent type
C hem otherapy
Surgery
R adiation T herapy
H orm onal treatm ent
Bone m arrow transplant
B M l (kg/m ) class‘d
U nderw eight (< 18.5)
N orm al ( 1 8 . 5 - 24.9)
O verw eight (25 - 29.9)
O bese (>30)
C om orbities
N o com orbidities
1 com orbidity
2 com orbidity
>3 com orbidities

62
16

75.6%
19.5%

-

-

3

3.7%

29
9
5
3

63.0%
19.6%
10.9%
6.5%

19
7
4
6

52.8%
19.4%
11.1%
16.7%

110
32
9
12

67.5%
19.5%
5.5%
7.5%

38
6
13
16
6
2

46.4%
7.3%
15.9%
19.8%
7.4%
2.4%

24
12
4
2
3

52.2%
26.1%
8.7%
4.3%
6.5%

-

-

18
2
6
7
1
1

50%
5.6%
16.7%
19.6%
2.8%
2.8%

80
20
23
25
10
3

49.5%
12.5%
14.5%
15.5%
6%
2%

28
19
20
5
4
3
1
2

34.1%
23.2%
24.4%
6.1%
4.8%
3.7%
1.2%
2.4%

37
4
1

80.4%
8.7%
2.2%

-

44.4%
8.3%
13.9%
11.1%

-

-

-

50%
16%
16%
5.6%
5%
2.5%
3.1%
1.2%
0.6%

76
58
37
20

G ender
M ale
Fem ale
M enopausal status

Study 3
(n - 36)

O verall sample
(n = 164)

n

%

n

%

-

16
3
5
4

4

8.7%

-

-

-

-

1
4

2.8%
11.2%

-

-

-

-

-

1

2.8%

81
26
26
9
8
4
5
2
1

92.7%
70.7%
45.1%
24.4%

46
41
37
33

100%
89.1%
80.4%
71.7%

-

-

-

-

28
25
28
13
2

77.8%
69.4%
77.8%
36.1%
5.6%

150
124
102
66
2

92%
76%
63%
43%
1.2%

2
32
19
25

2.4%
39.0%
23.2%
30.5%

47
12
8
10

57.3%
14.6%
9.8%
12.1%

-

-

21
15
10

45.7%
32.6%
21.7%

1
14
12
6

2.8%
38.9%
33.3%
16.7%

3
67
46
41

2%
43%
29%
26%

23
11
9
3

50%
23.9%
19.6%
6.5%

15
13
4
3

41.7%
36.1%
11.1%
8.3%

85
36
21
16

53.8%
22.8%
13.3%
10.1%
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5 .2 .3 R e su lts.

5.2.3.1 Participant characteristics. Table 5.1 com pares the dem ographic
characteristics

of

the

three

study

groups

and

describes

the

overall

sam ple

characteristics.

The overall mean age was 50 years {SD = 11.54 years), which was

sim ilar across the three groups (study 1 M = 49.96, SD = 10.87; study 2 M = 49.57, SD
= 10.94; study 3 M = 50.71, SD = 13.93). The overall mean time since treatm ent was 2
years and 1 m onth {SD = 39 m onths; M edian = 10.43 m onths); participants from study
2 had finished their treatm ent m ore recently (M = 0.49 years, SD = 2.04 m onths) than
those from study 1 (M = 2.53 years, SD = 32 m onths) and study 3 (M = 2.64 years, SD
= 48 months).

Forty-seven percent o f the overall sam ple (n = 74) suffered from an

additional m edical condition.

The m ost com m on types o f conditions reported were

arthritis (n = 17), high blood pressure (n = 14), thyroid problem s (n = 11), asthm a (n =
10), depression (n = 9), cholesterol (n = 7), back pain (n = 7) and diabetes (n = 5). All
other conditions were reported by less than five participants.
Table 5.2 P C A o f attribution items with Varimax rotation and C ronbach’s alpha values
f o r causal attribution subscales
Component
1
2
3

4

5

6

P sychological attributions (a= .84)

Family problems or worries
Mental attitude (e.g., thinking about life negatively)
Distress (e.g., anxiety or depression)
Stress
Overwork

.08
.06
.36
.30
.36

.08
.34
.22
.30
.03

-.04
.10
.10
-.12
-.29

-.08
.16
-.06
-.01
.17

.03
.06
.00
.12
.33

.06
.23
.30
.18
.19

.75
.72

.09
.25
.19
.35
-.01

-.21
.12
.04
.06
.18

.20
-.38
.05
.21
.16

.16
-.15
-.18
-.03
.19

.20
.26
.24
.31
.04

.09
.18
.18
.22
.49

.87

.06
-.04
-.11
-.20
-.18

-.17
-.10
.39
.25
.26

.13
.13
.02
-.35
.25

Side-effects from my cancer and/or my treatment
.04
My cancer treatment (e.g., chemotherapy, surgery etc.) -.06
T he cancer
-.01
Sleep disturbances
.16

.10
-.02
.23
.05

.90
.87

.07
.06

.16
-.02

.82

-.01
-.02
.00

.01

.88

.87
.79
.76
.76
.54

M edical/som atic attributions (a = .76)

Hereditaiy - it runs in my family
Problems with my immune system
Other non-cancer related illnesses/conditions
Poor medical care in the past
Pain

.71
.70
.68

B ehavioural attributions (a= .82)

Decreased activity
Decreased physical fitness
My diet / Nutrition
My personality
My own behaviour

.85
.69
.59
.58

C ancer treatm ent-related attributions (a= .69)

.01
-.13
.05
.18

Note. Factor loadings in bold font indicate the item s that loaded on to each component.
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5.2.3.2 Factor analysis o f IPQ-CRF causa! attributions. The factor analysis
o f 19 items produced 6 factors with Eignevalues over 1, which accounted for 75% of
tlie variance (see Table 5.2 for item loadings). Six causal attribution subscales emerged;
these were labelled psychological, medical/somatic, behavioural, cancer treatmentrelated, cancer-related and sleep-related attributions and they accounted for 17.5%,
17%, 17%, 10%, 7% and 6.5% o f the total rotated variance respectively. The final two
factors consisted o f single items.

The internal reliability o f the causal attribution

subscales arc displayed in Table 5.2. The average o f the items in each subscale was
calculated for use in further analysis.
5.2.5.3 Fatigue and cognitive representations o f fatigue. Participants’ ratings
o f fatigue representations are presented in Table 5.3. In total, 86.6% o f the sample (n =
142) scored within the cut-off for significant fatigue (FACT-F score o f < 36); the mean
severity score was 23.06 {SD = 10.07). On average, participants related 10 symptoms
included in the illness identity scale to their CRF. The mean number o f fatigue-related
symptoms experienced by participants was 9.12 {SD = 2.93).

All 12 symptoms

specifically related to CRF were experienced by at least 70% o f participants, with the
exception o f significant distress or impairment in social or occupational functioning
which was experienced by 57%.

The three most frequently experienced symptoms

were diminished energy or increased need to rest (95%), insomnia (86%), and
diminished concentration (82%). The six generic symptoms were experienced by less
than half the sample (35 - 42%), with the exception o f pain (58%) and stiff joints
(74%).
The most commonly reported causal attributions (agree or strongly agree with
the statement) were cancer-treatment (93%), side-effects o f cancer treatment (91%),
cancer (62%), sleep disturbances (62%i), stress (60%) and decreased physical fitness
(53%).

All other causes were endorsed by less than half o f participants; the least

common causal attributions were heredity (5%) and poor medical care in the past (7%).
This pattern was reflected in the mean scores for the composite causal attribution
subscales presented in Table 5.3.

Mean scores on the consequences and emotional

representation constructs indicated that the majority o f participants felt that their fatigue
had a negative effect on their lives and caused them distress. However, mean scores on
both treatment- and personal-controllability were above the mid-point, indicating
moderately high perceived control. Furthermore, the majority o f participants reported
moderately high coherence scores. Participants did not believe that their fatigue would
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last a long time; however, the m ajority reported that the tim eline o f their fatigue was
cyclical.
Participants’ ratings o f the coping strategies they used are presented in Table
5.3. The strategies m ost often used by participants w ere accom m odating to the fatigue
and m aintaining activity levels.

M ean scores on the seeking em otional support and

inform ation seeking coping scales w ere also above the m id-point. A ctivity avoidance
coping or sym ptom focussing w ere not used by the m ajority o f participants.
S.2.3.4 Correlations am ong C SM cognitive a n d em otional representations
an d fatigue. A num ber o f m oderately strong significant inter-relationships were
observed am ong the CSM representations (see Table 5.3). Participants who identified
m ore symptom s as part o f their CRF (i.e., had a higher identity score) had m ore chronic
tim eline perceptions and repotted m ore severe consequences, a m ore negative
emotional

representation, m ore negative

representations

treatm ent-related and psychological causal attributions.

o f CRF,

and

stronger

Significant correlations were

observed am ong longer tim eline perceptions, severe consequence perceptions, and
lower perceived personal control.

Having longer tim eline perceptions was also

associated with a m ore negative em otional representation and m edical/som atic causal
attributions. Higher perceived personal control was conelated with higher behavioural
and psychological causal attributions and higher treatm ent control and coherence
perceptions.

Participants who perceived m ore severe consequences had lower

coherence perceptions.

Finally, a m ore negative emotional representation was

associated with higher perceived consequences, lower coherence, and stronger m edical
and psychological causal attributions.
Fatigue had a m oderately strong significant correlation w ith nearly all o f the
CSM

representations;

only

treatm ent-control

significantly associated with fatigue.

and

tim eline-cyclical

w ere

not

M ore severe fatigue was associated with a

stronger illness identity, believing that fatigue w ould last a long tim e, m ore severe
perceived consequences, less personal control, low er coherence, and m ore negative
em otional representations.

The strongest coixelations em erged betw een fatigue and

identity, consequences, em otional representation and the com posite negative cognitive
representation score.

O f the causal attributions, only stronger m edical/som atic

attributions were significantly associated with more severe fatigue.
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Tabic 5.3 D escriptive statistics and correlations between fa tig u e and CSM cognitive and em otional representations

1. Fatigue severity

Mean (SD)
23.06 (10.07)

Min -Max
2 -5 0

2. Identity

10.14(4.29)

0 -1 8

. 32 * *

.16*

3. Timeline chronic

2.74(1.05)

1 -5

-

.10

4. Timeline cyclic

3.66 (0.91)

1 -5

5. Consequences

3.33 (1.00)

1 -5

6. Control personal'

3.23 (0.85)

1 -5

3.

4.
7.
5.
6.
-.18* - . 65 * * . 3 0 * * -.05

-

8.

9.

. 37 * *

- . 56 * *

10.
11.
-.60** -.13

12.

13.
-.03

14.

- .26* *

15.
-.18* .01

16.
.07

. 25 * *

-.06

.04

-.12 .10
_ 2^** -.12

-.1 i

. 50 * *

2^ * *

o*

2.

- . 62 * * - . 4 8 * *

.04

-.12

. 40 * *

.66** .13

22 * *

.12

.20*

.09

-.02

. 22 * *

-.07

-.06

- . 24 * *

.15

.50** -.05

.06

.17*

. 23 * *

-.11

.17*

-

- . 24 * *

.02

- . 21 * *

.68** .10

.14

.09

.16*

-.03

-.12

-

.31* *

. 27 * *

-.14

-.58**-.10

-.05

. 27 * *

. 24 * *

-.04

.14

-

.06

.13

-.38**-.14

.09

.09

.19*

.07

-.03

-

- . 26 * *

-.57**-.02

-.18* -.01

-.02

-.07

-.03

-

.44** .15

.33 * *

.17*

.31* *

.09

-.04

. 47 * *

24 * *

7. Control treatment’ 3.09 (0.72)

1.33-5

8. Coherence'

3.31 (0.98)

1 -5

9. Emotional rep.

3.18(1.13)

1 -5

10. Negative rep.

3.02 (0.53)

1.17-4.17

.12

.18*

.03

.08

.01

-.02

11. Treatment

4.51 (0.66)

2 -5

-

.13

-.08

-.06

.20*

-.05

12. Medical

2.34 (0.85)

1 -4 .7 5

-

.36* *

.38 * *

. 26 * *

.16

13. Behavioural

2.64 (0.96)

1 -4 .8 0

-

. 59 * *

.15

. 22 * *

14. Psychological

2.92 (1.03)

1 -5

-

.12

15. Cancer

3.57 (1.32)

1 -5

16. Sleep

3.78 (3.44)

1 -5

Causal attributions:

-

.03
-

Note, higher scores indicate higher perceived control and coherence, rep = representation. *p <.05, ** p < .01, *** p <.001.
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5.2.3.5 Correlations between coping a n d cognitions an d fatigue. Symptom
focussing had the strongest relationship with fatigue severity (see Table 5.4).

M ore

severe fatigue was significantly associated w ith greater use o f sym ptom focussing,
activity avoidance, inform ation seeking and seeking em otional support.

The coping

strategies that had the strongest correlations w ith cognitions were sym ptom focussing and
inform ation seeking, which con'clated significantly with identity beliefs, tim elinechronic,

consequences,

emotional

representations,

and

the

com posite

cognitive

representation construct. Greater use o f sym ptom focussing as a coping strategy was also
significantly associated with lower perceived personal control and lower perceived
coherence. G reater use o f activity avoidance coping was associated with stronger identity
beliefs.

Finally, the use o f emotional support as a coping strategy was significantly

related to stronger identity beliefs, m ore severe perceived consequences and a m ore
negative em otional representation.
5.2.3.6 Test o f the CSM. Cognitive representations as predictors o f fatigue.
Cognitive representations that were significantly correlated with fatigue severity
(tim clinc-chronic, consequences, personal control, coherence and m edical attributions)
were entered into a m ultiple regression analysis o f fatigue severity.

As the identity

construct o f the IPQ-CRF (which assessed the num ber o f sym ptom s identified as part o f
CRF) was conceptually related to the outcom e variable fatigue, this representation was
not included as a predictor.

A ssum ptions o f norm ally distributed and independent

residuals were met; however, four cases with large standardised residuals were rem oved
after diagnostic checks indicated that they could have an undue influence on the
regression model.

The cognitive representations accounted for 58% o f the variance in

fatigue severity, F(5, 145) = 42.21, p < .001.

Consequences explained m ost o f the

variance in fatigue with more severe consequence perceptions ((3 = -.5 4 ,/; < .001), lower
coherence ((3 = .22, p < .001) and stronger m edical/som atic attributions ((3 = -.1 3 ,/; < .05)
significantly predicting greater fatigue.
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T able 5.4 D escriptive statistics f o r coping strategies and correlations between coping and fa tig u e and C SM illness representations
Activity
avoidance

Maintaining
activity

Accommodating
toC R F

Symptom
focussing

Information
seeking

Emotional
support

1. Fatigue severity

- . 25 * *

.02

.04

- . 58 * *

- . 40 * *

- . 25 * *

2. Identity

. 28 * *

-.02

-.01

. 58 * *

. 41 * *

. 24 * *

3. Timeline chronic

.14

-.11

-.02

. 38 * *

. 24 * *

.06

4. Timeline cyclic

-.06

-.03

.07

.15

.12

.06

5. Consequences

.17*

-.09

-.05

. 56 * *

. 37 * *

. 21 * *

6. Control personal

-.17*

.09

.02

- . 30 * *

-.07

-.07

7. Control treatment

-.08

.07

.03

.06

.15

.19*

8. Coherence
9. Emotional representation

-.03

.01
-.07

.08

- . 22 * *

.15

.01

. 57 * *

-.06
. 39 * *

-.05
29**

lO.Negative representation
11. Treatment attribution

.16
.09

-.12
-.18*

-.03
-.10

. 47 * *

. 23 * *

.20*

-.07

.09
-.01

12. Medical attribution

.05

.01

-.03

.10

.02

.02

13. Behavioural attribution
14. Psychological attribution

-.07

-.02

-.07

.04

.01

-.08

-.06

.01

-.15

.12

.03

-.07

-.09

-.01

-.18*

.10

-.03
.08

.08
-.05

-.01
-.06

.07
-.05

Mean (SD)

2.72(1.09)

3.88 (1.28)

4.15 (1.35)

2.54(1.34)

3.09(1.58)

3.39(1.60)

Min-Max

1 -6

1 -6

1 -6

1 -6

1 -6

1 -6

15. Cancer attribution
16. Sleep attribution

** p < .01, *** p < .0 0 1 .

Cognitive representations as predictors o f coping. M ultiple regression analyses
o f coping strategies were carried out with the cognitive representations that were
significantly coiTclated with coping as predictors in the model. All o f the m odels were
significant at the p < .0\ level and explained between 4 and 34% o f the variance (see
Table 5.5).

M ore severe perceived consequences was the only significant predictor in

each o f the m odels, predicting significantly greater use o f sym ptom
inform ation seeking and seeking em otional support.

focussing,

M ultiple regression analyses o f

activity avoidance, m aintaining activity and accom m odating to CRF coping were not
carried out as none o f the cognitive representations were significantly correlated with
these coping strategies.
Table 5.5 M ultiple regression analyses o f symptom focussing, inform ation seeking and
em otional support seeking with cognitive representations as m odel predictors
Symptom focussing
SEB P
B
Timeline chronic 0.11
0.10 .09
Consequences
0.61
0.10
Personal control
-0.21
0.11 -.13
Coherence
-.10
0.10 -.07
R-= .34
Adj. R--= .32
F(4, 150)= 19.28,
/;<.00i
*p <.05, * * / j< .0 1 ,* * * /j <.001.

Information seeking
B
SEB P
0.06
0.42 .04
0.54
0.13 35***
Not entered
Not entered

Emotional support
B
SEB P
Not entered
0.34 0.13
.21**
Not entered
Not entered

R -= .\4
A dj./?-=.I3
F(2, 152)= 12.12,
p<00]

R-= .05
Ad].R-= .04
F(2, 152) = 7.14,
p<01

Coping strategies as predictors o f fatigue. Coping strategies that were
significantly coiTclated with fatigue severity (activity avoidance, focussing on sym ptom s,
inform ation seeking and seeking em otional support) were entered into a m ultiple
regression analysis o f fatigue severity.

Coping strategies accounted for 37% o f the

variance in fatigue severity, F(4, 149) = 23.2, p < .001.

Focussing on sym ptom s

explained m ost o f the variance in fatigue with greater use o f focussing on sym ptom s (P =
-.48, jO < .001) and inform ation seeking (p = -.18,/? < .05) significantly predicting greater
fatigue.
Does coping mediate the relationship between cognitive representations and
fa tig u e? Using the PROCESS procedure for SPSS, the model depicted in Figure 5.2 was
estim ated to derive the total (path c), direct (path c ’) and indirect (paths aibj and
effects o f negative representation on fatigue severity through the coping strategies o f
sym ptom focussing and seeking information.

Ill

Symptom
focussing

h, = - 2. 46***, SE = .52

a, = 1.18*** SE = . I8

= -7.79***, SE = 1.25

Negative
Representation

Fatigue severity

c = -11.49***. SE = 1.24

>2=-1.16*** SE = .41

a2=0.6S** S E = .2 3

Seeking
infom iation

Figure 5.2. Path coefficien ts for sim ple m ultiple mediation analysis o f negative
representation o f fatigue on fatigue severity through sym ptom focussing and information
seeking.
Note. Dashed line denotes the effect o f negative representation on fatigue when coping
strategies are not included as mediators, cij, a 2, bi, bj, c, and c ’ are unstandardised
regression coefficients. /?y,x^ (proportion o f variance in Y [fatigue] explained by X
[negative representation]) = .36; F ( l , 153) = 85.96***. i?Mi,x" (proportion o f variance in
M | [symptom focussing] explained by X ) = .22; F { \ , 153) = 43.63***. ^mi,x^
(proportion o f variance in M 2 [seeking infom iation] explained by X ) = .05; F ( l , 153) =
38.99**. ^y.mi, M2 ,x^ (proportion o f variance in Y explained by X, M; and M 2 ) =.50; F(3,
151) = 51.06***.

< .01, * * * p < .001.

The results o f the m ediational analysis supported each o f the hypothesised
pathways. The total effect was significantly different from zero; negative representations
o f fatigue explained 36% o f the variance in fatigue severity, w hereby participants who
had a more negative representation o f fatigue had more severe fatigue. Both the direct
effect (path c ’) and the indirect effects (aibi and

0 2

^2 ) o f cognitive representations were

signitlcantly different from zero after coping strategies were entered into the m odel as
mediators. There was a significant negative indirect effect o f cognitive representation on
fatigue through focussing on sym ptom s (point estim ate = -2.91, SE = 0.69; 95% biascorrected C l -4.42 to -2.12).

Participants w ho had negative representations were more

likely to use focussing on sym ptom s as a coping strategy and those w ho used this coping
strategy w ere more fatigued. The index o f m ediation ( a i b i a ) for the effect o f cognitive
representation on fatigue through focussing on sym ptom s w as -. 15 with 95% CIs o f -.23
to -.09.
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A significant negative indirect effect o f cognitive representation on fatigue
through seeking information w as also observed (point estim ate = -0.79, SE = 0.38), with
95% CIs o f -1.80 to -0.22.

Participants w ho had negative representations w ere more

likely to use information seeking as a coping strategy and those w ho used this coping
strategy w ere more fatigued. The com pletely standardised indirect effect (^/2^2 cs; index o f
m ediation) for the effect o f cognitive representation on fatigue through seeking
information was -.04 with 95% CIs o f -.09 to -.01. The results are thus consistent with
the idea that more negative representations o f fatigue influences fatigue severity directly
and indirectly through coping behaviours.

The total indirect effect o f the m odel w as -

3.70, with CIs o f -5.41 to -2.45. The index o f mediation for the effect o f cognitive
representation on fatigue through coping strategies w as -.19 with 95% CIs o f -.28 to -.13.
D o es em otional representation m ediate the relationsh ip betw een cogn itive
represen tation s a n d fatigu e? U sin g the PROCESS procedure for SPSS, the model
depicted in F igure 5.2 w as estim ated to derive the total (path c), direct (path c ’) and
indirect (path ah) effect o f negative representation on fatigue severity through em otional
representation.

The results

o f the

m ediational

analysis

supported

each

o f the

hypothesised pathways. The total effect was significantly different from zero; negative
representations o f fatigue explained 36% o f the variance in fatigue severity, w hereby
participants w ho had a more negative representation o f fatigue had more severe fatigue.
The direct relationship between negative representations and fatigue remained significant
even after em otional representation was entered into the model as a mediator (path c ’).
A nalysis revealed a significant negative indirect effect o f cognitive representation on
fatigue through em otional representation (point estim ate = -3.48, SE = 0.81; 95% C l o f 5.34 to -2.12). Thus, participants w h o had more negative cognitive representations w ere
more likely to have more negative em otional representations, and those with more
negative em otional representations w ere more fatigued; for each unit increase in negative
representations, fatigue worsened by 3.48 units on average as a result o f the effect o f
negative cognitive representations on em otional representation, w hich in turn im pacted
on fatigue. The com pletely standardised indirect effect (abcs) o f cognitive representation
on fatigue through em otional representation w as -.18 with 95% CIs o f -.27 to -.11.

A

m edium to large effect size was observed using Preacher and K elly’s (2011) K method;
K was .20 with a 95% Cl o f . 13 to .29. Thus the evidence is consistent with the idea that
more negative cognitive representations o f fatigue influences fatigue both directly and
indirectly through em otional representation.

Emotional
Representation
a = 0.95*** S E =. ] 5

Negative
Representation

b = -3.68***, SE = .57

= -7.93***, SE = 1.21

Fatigue Severity

c = -11.40***, SB = 1.21

Figure 5.3. Path coefficients for sim ple m ediation analysis o f negative cognitive
representation o f fatigue on fatigue severity through em otional representation.
Note. Dashed line denotes the effect o f negative representation on fatigue when emotional
representation is not included as a mediator, a, h, c, and c ’ are unstandardised regression
coefficients.

(proportion o f variance in Y [fatigue] explained by X [negative

representation] = .36; F ( l, 159) = 88.42***. R u,x i proportion o f variance in M
[emotional representation] explained by X) = .20; F ( l, 159) = 38.99***. 7?y,mx^
(proportion o f variance in Y explained by X and M) = .49; F ( l , 159) = 76.77***. ***p <
.0 0 1 .

5.2.4 Discussion. The findings show that cancer survivors form identifiable
cognitive representations o f their fatigue and that these representations can predict both
the coping strategics they use to manage fatigue and fatigue severity. Furtherm ore, the
findings suggest that em otional representation and coping strategies, in line with
Leventhal’s CSM , can act as partial m ediators between cognitive representations and
fatigue outcomes.

5.2.4.1 Cancer survivors ’ cognitive and emotional representations o f fatigue.
Participants attributed a wide range o f sym ptom s to their CRF.

A lthough the vast

m ajority o f participants scorcd w ithin the cut-off for significant fatigue and experienced a
high num ber o f the sym ptom s associated with CRF, only ju st over h alf o f the sample
reported they experienced the key symptom (significant distress or im pairm ent in social
or occupational functioning) required for a diagnosis o f CRF using diagnostic criteria
(Celia et al., 2001). In line with previous research (e.g., Servaes, Verhagen, et al., 2002c)
participants held strong cancer treatm ent-related causal attributions but m any participants
also acknow ledged the role o f stress and sleep disturbances in contributing to their
fatigue. Participants indicated that they had a clear understanding o f CRF; they perceived
their fatigue to be cyclical but not chronic, to have a serious and negative impact on their
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lives and to cause them em otional distress. Both treatm ent- and personal-controllability
beliefs were m oderately high indicating that participants felt they had som e control over
their fatigue.
Bivariate analysis dem onstrated that cognitive representations were related to one
another in theoretically consistent ways; reporting serious consequences from CRF was
related to the belief that fatigue would last a long tim e and w ould have a cyclical
tim eline, the belief that one has low personal control over the condition, low perceived
understanding

o f the

condition,

and

stronger psychological

causal

attributions.

Participants who perceived the tim eline o f their fatigue to be chronic w ere more likely to
report low personal control and more negative em otional representations in response to
the fatigue as well as medical and psychological causal attributions.
S.2.4.2 Can cognitive representations p red ict coping and fatigue in cancer
survivors? Cognitions regarding fatigue were related to coping strategies in logical ways.
For example, participants w ho engaged in m ore symptom focussing and information
seeking had a stronger illness identity, more chronic tim eline perceptions, more serious
perceived consequences, and a m ore negative em otional representation.

Lower control

and coherence perceptions w ere also associated with greater sym ptom focussing.
Cognitive representations o f fatigue predicted sym ptom focussing, seeking inform ation
and emotional support, with consequence perceptions playing a central role.
N early all cognitive representations were significantly associated with fatigue and
together cognitive representations explained a substantial proportion o f the variance in
fatigue severity. O f the causal attributions, only m edical attributions were significantly
associated with fatigue severity.

Treatm ent-related control perceptions and cancer

treatm ent-related causal attributions were not significantly associated with fatigue;
however, the relatively low reliabilities o f these constructs m ay have im pacted on their
ability to show significant relationships. Thus, it is not possible to definitively state that
they do not play a role in CRF based on these findings.

As treatm ents for cancer are

known to cause fatigue and as there is no clearly defined ‘treatm ent’ specifically for such
fatigue, the treatm ent-control item s may have led to participant confusion about w hat was
m eant by the idea o f treatm ent control.

Thus, refinem ent o f the treatm ent-control

construct in the context o f CRF m ay be necessary.

Furthennore, cancer- and sleep-

related causal attributions w ere both only m easured with a single item, which m ay have
lim ited the variability o f the data on these subscales.

Additional developm ent o f the

m easures used to assess these constructs m ay reveal a role for such causal attributions.
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5.2.4.3 D o coping strategies m ediate the relationship between cognitions and
fa tig u e? The results provide evidenee o f direct links between cognitive representations
and fatigue outcom es; however, consistent with L cventhal’s m odel, there was also
evidence that this relationship was partly m ediated by coping strategies, specifically
through focussing on sym ptom s and infonnation seeking. As the cuiTcnt study is based
on cross-sectional data, causal relationships betw een cognitions, coping and fatigue could
not be established.

However, the findings are in line with the idea that having more

negative representations o f fatigue can lead to greater use o f such coping strategies, and
thereby to greater fatigue.

The finding that focussing on sym ptom s was a m ediator

supports previous research that suggests that this coping strategy is m aladaptive in
chronic conditions (e.g., Knoop et al., 2010; Ray, Jefferies, & W eir, 1997). Focussing on
sym ptom s was associated with more negative em otional representations o f fatigue, more
chronic tim eline perceptions and low er perceived personal control, which is in line with
the idea that this coping strategy could lead to increased emotional distress and
disengagem ent from daily activities (G ray & Rutter, 2007). Use o f inform ation seeking
as a coping strategy also predicted higher fatigue.

Although inform ation seeking is

thought to be a positive strategy, it m ay have been negatively associated with fatigue in
the current study through sim ilar processes as focussing on sym ptom s.

Greater

preoccupation with sym ptom s m ay have led participants to search for more information
on CRF, and this m ay have contributed further to their sym ptom focussing.

Similar

results have been reported in the context o f CFS (G ray & Rutter, 2007), w hereby
individual w ho engaged in greater inform ation seeking were m ore likely to have more
severe fatigue .

Furthem iore, as having longer tim eline perceptions, m ore severe

consequence beliefs, and a more negative em otional representation o f fatigue were
associated with greater use o f infonnation seeking in the current study, such individuals
m ay have been m ore m otivated to inform them selves about their condition. In addition, it
is possible that having m ore severe fatigue led to greater use o f inform ation seeking.
There was no evidence in the current study that active coping strategies played a
role in fatigue; both m aintaining activity and accom m odating to fatigue were not
associated w ith fatigue severity.

A lthough patients with CRF are encouraged to stay

active and to exercise, overdoing activities and pushing through fatigue are thought to be
harm ful (C ollier & O 'D wyer, 2011; Gielissen, Bleijenberg, et al., 2007).

Thus, it is

surprising that greater use o f ‘m aintaining activity’ was not linked to greater fatigue.
Sim ilarly, accom m odating to the fatigue by using strategies such as pacing activities and
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scheduling activities at peak tim es o f energy was not associated with lower fatigue,
although the NCCN guidelines for CRF (2012a) recom m end the use o f this approach.
These findings cannot be explained by low internal reliability o f the subscales or low
variability in the data.

It is possible that the participants had low activity levels even

before their illness and therefore m aintaining their usual pacc o f activity after treatm ent
did not im pact on fatigue. Prospective longitudinal research and m ore rigorous w ays o f
assessing

activity

levels

are

necessary

to

explore

these

relationships

further.

N evertheless, there is some lim ited evidence in the cuixent study that activity levels do
play a role; greater avoidance o f activity was significantly associated with greater fatigue.
However, this relationship was no longer significant in a m ultivariate m odel when
sym ptom focussing, inform ation seeking and seeking emotional support were included as
predictors.

Although seeking inform ation and em otional support are active coping

strategies, the findings suggest that CRF is predicted m ore strongly by engaging in
passive or lim iting coping; focussing on sym ptom s, unhelpful cognitions, negative
em otional representations o f CRF and activity avoidance were associated with greater
fatigue, while active behavioural strategies, such as pushing through fatigue or
accom m odating to it, did not seem to play a role. Such patterns are not specific to CRF;
sim ilar findings have been noted in patients with chronic illnesses including CFS, where
lim iting

coping

strategies

such

as

cognitive-avoidant

coping

and

behavioural

disengagem ent coping have been consistently linked to disability w hile associations
between active coping and adaptive physical functioning are often weak (Ax et al., 2001;
Heijm ans, 1998). Furtherm ore, intervention studies on CFS suggest that cognitive
processes rather than behavioural responses are central to the petpetuation o f sym ptom s
(Knoop et a!., 2010).
S.2.4.4 Is the relationship between cognitions an d fa tig u e m ediated by
em otional representations? Findings from the cuirent study are consistent with the idea
that the influence o f cognitions on fatigue is partially m ediated by negative em otional
representations; a m edium to large indirect effect o f cognitive representation on fatigue
through em otional representations was observed.

This supports the em erging literature

on the role o f psychological distress in chronic illnesses (G ray & Rutter, 2007).
H ow ever,

emotional

distress

was

m easured

using

the

em otional

representation

com ponent o f the IPQ-CRF, which assesses distress in response to fatigue rather than
distress in general. Thus, the outcom e m easure (fatigue) is im plicated in producing the
em otional distress that was assessed. The CSM supports a dynam ic system o f influences
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w here patients’ cognitive and emotional representations can influence illness outcom es
through coping but outcom es and coping strategies can also lead patients to redefine their
cognitions and em otional representations (Leventhal et al., 1998).

Thus, em otional

distress in response to an illness can impact on outcom es and outcom es can in turn impact
on emotional distress in an ongoing cycle. Consequently, using a m easure o f distress in
response to fatigue (i.e., the IPQ emotional representation subscale) is in line with the
CSM .

However, the approach used to assess m ediational relationships in the cuirent

study is not ideal given that the data was cross-sectional and the m odel under
investigation is dynam ic with reciprocal relationships betw een predictors, m ediators and
outcom es. M ediational analysis assumes a d e a r one directional processes o f causation,
whereby the predictor and m ediators impact on the outcom e and not vice versa. Clearly,
a m ore rigorous w ay o f testing the dynamic relationships between cognitions, distress and
fatigue is needed, preferably with longitudinal data.

However, the aim o f the current

study was to see if there is any evidence for such m ediational relationships when this
process is artificially dissected at one point in time.

The findings provide tentative

evidence for such relationships, supporting the idea that more negative cognitive
representations o f fatigue can lead to greater em otional distress and thereby im pact on
fatigue outcom es.
S.2.4.5 Lim itations General lim itations relevant to the three phases o f this study
are discussed at the end o f the chapter; however, som e lim itations specific to this phase o f
the analyses are considered here. The data used for this analysis came partly from cancer
groups, which m ay provide m em bers with emotional support and infom iation about how
to m anage cancer-related side-effects such as fatigue.
prom ote acceptance o f side-effects.

Furtherm ore, such groups m ay

Such factors m ay have influenced participants’

cognitions, psychological distress in response to fatigue, and their coping strategies as
well as the relationships between such factors.

In addition, some participants were

recruited for an intervention study for CRF and m ay thus have been m ore likely to engage
in problem focussed coping strategies for their fatigue.

Furtherm ore, as they were

m otivated to take part in an intervention trial, they m ay have suffered from m ore severe
fatigue or their fatigue m ay have caused them greater distress or impairment. In order to
ensure that there were sim ilar relationships betw een study variables in the three
subgroups, the pattern o f correlations betw een beliefs, coping and fatigue w ithin each
group was exam ined (see A ppendix 10). The same patterns em erged regardless o f study
group, with two exceptions.

The first was the relationship betw een fatigue and

inform ation seeking coping; this was negative and statistically significant in the
questionnaire and intci-vention study subsam ples, w hile no relationship w as evident in the
longitudinal study sample. This m ay have restricted the predictive pow er o f this coping
strategy in the com posite sam ple and could indicate that the obsei"ved relationship with
fatigue severity is not applicable to all patients.
The second exception was the relationships betw een some o f the attributional
beliefs and fatigue, which varied in m agnitude and som etim es direction between the
subgroups. As attributional beliefs were not included in the m ediational analyses these
differences would not have im pacted on the results. However, it m ay explain the lack o f
relationships found between causal attributions and other variables, such as fatigue and
coping, and suggests that the reported relationships with attributional beliefs should be
interpreted with caution. Different patterns o f correlations regarding attributional beliefs
m ay be due to differences in the study recruitm ent procedures. Participants recm ited for
the intervention study underw ent m ore vigorous screening to ensure that they suffered
from CRF and not fatigue related to other medical conditions; thus, different factors m ay
have contributed to the fatigue experienced by the other two subsam ples, and it is
possible that the nature o f the relationship between beliefs, coping and fatigue varies due
to the perceived origin o f the fatigue. Future studies should be mindful o f this lim itation
and consider how different com orbidities m ight impact on patients’ perceptions o f
fatigue.

Nevertheless, it should be noted that ail participants included in this analysis

indicated that they suffered from fatigue that was due to their cancer and/or cancer
treatm ents.
Another lim itation concerned the use o f regression analysis to predict outcom es o f
interest (e.g., fatigue and coping) from variables (i.e., beliefs) m easured at the same
tim epoints as these outcom es.

The possibility that causation occurred in the opposite

direction cannot be ruled out. The hypotheses and the analyses presented w ere based on
strong theoretical m odels and predictions; nevertheless, longitudinal research is necessary
to establish whether beliefs at one tim epoint can predict coping and fatigue severity at a
future time. Furtherm ore, intervention studies that actually test whether changing beliefs
im pacts on such proposed outcom es could shed light on the nature o f causation betw een
these factors.
S.2.4.6 Practical implications. A num ber o f im portant findings that can inform
clinical practice em erged from the current study.

No adaptive coping strategies for

fatigue were identified based on the results; how ever, the findings suggest that engaging
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in passive coping in response to fatigue is iiamiful. Specifically, focussing on symptom s
w as associated with poorer outcom es; such a relationship is in line with CBT approaches
to treating CRF, which try to m ove patients’ focus aw ay from sym ptom s and reduce
em otional responses to the condition, w hile encouraging patients to take on a m ore active
role in their recovery (C ollier & O'Dwyer, 2011; Giclissen, Blcijenberg, et al., 2007).
Although

there was evidence

that coping

strategies partly m ediated

the

relationship betw een cognitions and fatigue, the direct association betw een cognitive
representations and fatigue severity was stronger than the indirect pathw ays through
coping or em otional representation.

This finding is im portant and supports emerging

evidence from the CFS literature that cognitions rather than behaviours play a central role
in the m aintenance o f fatigue. The study thus highlights the im portance o f understanding
patients’ own conceptualisations o f their conditions in order to provide adequate care and
treatm ent. Intervention studies that exam ine the role o f cognitions in reducing fatigue are
necessary to explore these relationships further.
5.2.4.7 R ecom m endations f o r fu rth e r study. This was the first study to
system atically test the CSM in the context o f fatigue in cancer survivors.

Prospective

longitudinal studies are needed to determ ine the direction o f causality and to properly test
the dynam ic structure o f the CSM . The idea that patients’ cognitive representations o f
CRF can im pact on coping, em otional representation and fatigue in an ongoing reciprocal
cycle that m aintains CRF over tim e is conceptually sound and in line with correlational
research carried out to date. However, m ore rigorous tests o f such processes are needed.

5.3 Phase 2: M ultifactorial Predictors o f Fatigue in Cancer Survivors
5.3.1 Rationale. M any different biological, psychological, behavioural and
cognitive variables have been proposed as contributing factors to ongoing fatigue in
cancer survivors (Oh & Seo, 2011; Payne, 2004).

However, previous studies on CRF

have focussed on select subsets o f such predictors; few studies have tested m ultifactorial
or m ediational models. The current study explored the contribution o f a wide range o f
predictors to fatigue in cancer survivors using a cognitive-behavioural m odel o f
perpetuation (see C hapter 3) as a theoretical fram ework.
Sim ilar to W inningham ’s Psychotropic Entropy M odel (1994), the cognitivebehavioural approach m aintains that fatigue can develop as a secondary sym ptom from
patients’ psychological and behavioural responses to cancer and other experienced
sym ptom s including psychological factors and som atic side-effects or sensations. Thus,
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according to both models, a com bination o f psychological, physiological and behavioural
factors can help to m aintain fatigue after cancer treatm ent has been com pleted. However,
the cognitive-behavioural model also questions the factors that help to sustain the
contributing factors to persistent CRF by focussing on patients’ beliefs and thinking
patterns and proposing dynam ic relationships between predictors and outcom es.
Therefore, the relationships between potential predictors are as im portant as their
relationships with fatigue.
Although cognitive processes, such as catastrophising and beliefs such as
kinesiophobia and fear o f recuirence (FOR), have been included as predictors in some
previous studies (e.g., Donovan et al., 2007; Servaes et al., 2007; Servaes, Verhagen, et
al., 2002c; Young & W hite, 2006), the role o f cognitions in the context o f other
established

psychological

and

behavioural

contributing

factors

has

not

been

com prehensively tested and few studies have explored m ediational m odels o f fatigue.
Thus, the m echanism s through which cognitions miglit impact on fatigue arc not clear.
For exam ple, w hile fear o f activity w ould intuitively be expected to impact on fatigue
through activity avoidance and low er physical activity levels, only one study has
investigated m ediational pathw ays betw een negative beliefs about activity and CRF and
no evidence o f an indirect pathw ay through activity level was found (Y oung & W hite,
2006).

It is also possible that m aladaptive beliefs m ay influence fatigue through other

behavioural factors, such as the coping strategies used, as proposed in the CSM model
(Leventhal et al., 1984). Alternatively, negative thinking patterns could be a symptom of,
or indeed a contributing factor, to depressed m ood or distress and thereby contribute to
persistent fatigue.

In line with this idea. Young and W hite’s (2006) findings indicated

that the relationship between FO R and post-treatm ent CRF was indirectly m ediated by
psychological distress and beliefs about activity.

Thus, unhelpful cognitions m ay

contribute to fatigue by im pacting on psychological factors and/or cognitive responses
such as catastrophising, which in turn could also feed into other contributing factors like
sleep disturbances.

There are therefore m any potential m echanism s through which

cognitive processes and beliefs could play a role in post-treatm ent fatigue.

However,

although m ediational pathw ays have been integrated into some theories o f CRF (e.g.,
W inningham ’s Psychotropic Entropy M odel, 1994), they have received little attention in
the empirical literature.
The aims o f the current study were to test the contribution o f psychological
(anxiety, depression, and stress), social (social support), behavioural (activity levels and
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coping strategies), sleep-related (sleep disturbances), and cognitive (catastrophising,
negative representations o f fatigue, causal attributions, negative beliefs about activity and
fear of cancer recurrence) factors in a multivariate model o f fatigue severity in cancer
sui"vivors and to examine the interrelationships between these proposed predictors.

In

addition, in keeping with the cognitive-behavioural framework, specific mediational
pathways between cognitive factors and fatigue were also explored. As cognitions may
be linked to fatigue through many possible mechanisms, three specific mediational
pathways were selected a priori based on the cognitive-behavioural model and previous
findings. The following predictions were made:
1. Psychological, behavioural, social, sleep-related, and cognitive factors would all
significantly predict fatigue in a multivariate model.
2. There would be strong inteirelationships between the predictors o f fatigue
severity.
3. The relationship between negative beliefs about activity and fatigue would be
mediated by psychological distress, activity avoidance coping and lower physical
activity levels.
4. The relationship between negative representations o f fatigue and fatigue would
be mediated by psychological distress, catastrophising and symptom focussing.
5. The relationship between fear o f cancer recurrence and fatigue would be
mediated by psychological distress, catastrophising, symptom focussing and
lower activity levels.
5.3.2 Method.
5.3.2.1 Participants and procedure. The data used in this section came from the
same dataset described in phase 1; however, only data from the second and third studies
were included as participants in the first study did not complete questionnaires on all of
the factors incorporated in the current secondary analysis.

Thus, there were 82

participants in total, all o f whom were at least three months post-treatment and selfidentified as having CRF.
5.3.2.2 Measures. The questionnaires used to assess demographic (age, gender,
marital, educational level and employment status) and medical information (cancer type
and treatment, time o f diagnosis and treatment, and comorbid medical conditions),
fatigue (FACT-F; Yellen et al., 1997), anxiety and depression (HADS; Zigmond &
Snaith, 1983), stress (PSS short form; Cohen et a!., 1983), sleep disturbance (items
developed by Anderson et al., 2003), and physical activity (IPAQ; Craig et al., 2003)
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have been previously described in C hapter 4.

N egative cognitive representations o f

fatigue and coping strategies were assessed using the IPQ-CRF (Pert! et al., 2012) and the
CRF coping strategies questionnaire described in phase 1 o f this chapter (see section
5.2.2.2 ).

Given the num ber o f predictors included in the current study, the IPQ

com posite negative representation subscale w as used. W ith the exception o f the activity
avoidance coping subscale (which had an alpha value o f .59 that could not be im proved
by rem oving items), the internal reliability o f the scales used to m easure fatigue and cach
o f the prcdictors was good (C ronbach’s alpha > .75); m ean scores were therefore
calculated for each m easure.
Q uestionnaires were also included to assess social support and other cognitive
factors that have been related to CRF (catastrophising, fear o f cancer recuirence and
negative beliefs about activity in relation to fatigue). These are described below.
Social support. A b rief author-constructed scale was included in order to assess
patients’ perceived social support regarding their fatigue. Patients were asked w hether
they believed those closest to them gave them adequate support, understood their fatigue
experience, and understood how their fatigue affccts them.

These three items were

scored on a 7-point response scale, which ranged from "no, definitely not' to "yes,
d efin itely'. The internal reliability o f the social support scale was .94.

A com posite

social support score was calculated such that higher scores indicated higher perceived
social support.
Catastrophising. The Fatigue Catastrophising Scale (FCS) developed by
Jacobsen and colleagues (Jacobsen, A zzarello, & Flann, 1999) was used. This scale was
based on the catastrophising subscale o f the C ognitive Coping Strategies Inventory
(Butler, Dam arin, Beaulieu, Schwebel, & Thom , 1989) and contains 10 items (e.g., “ 1
find m yself expecting the w orst when I’m fatigued”) rated on 5-point Likert scales
ranging from I - ‘never tr u e ’ to 5 - ‘all o f the tim e tr u e ’. A total score can be calculated
by obtaining the mean o f the 10 ratings, w hereby higher scores indicate greater
catastrophising. The FCS was found to have good internal reliability in previous research
(Jacobsen et al., 2004); in the current study the internal reliability was .91.
Fear o f recurrence (FOR) o f cancer. The Fear o f Recun'ence Scale developed by
Kornblith (Greenberg et al., 1997) was used to assess FOR. The scale consists o f 5-item s
assessing concerns regarding cancer relapse (e.g., “Because cancer is unpredictable, I feel
I cannot plan for the future”). Each item is rated on a five-point scale which m easures the
degree to which a participant agrees with each statem ent. A higher total score indicates
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lower FOR. The scale was found to have satisfactoiy reliability (a = .69 and .75) in two
studies o f adult leukaemia survivors (Greenberg et al., 1997; Hill ct al., 1998) and it has
also been used in a previous study examining the moderators o f CRF in a sample o f adult
breast cancer survivors (Young & White, 2006).

In the current study the internal

reliability o f the FOR scale was .84.
Beliefs about activity in relation to fatigue. The Tampa Scale o f KinesiophobiaFatigue (TSK-F) beliefs about activity subscalc (Silver et al., 2002) was used to assess
this construct. The subscale consists o f six items (e.g., “1 am afraid that 1 might make my
symptoms worse if I cxcrcise.”) with four-point Likert response scales ranging from 1 ‘strongly disagree’ to 4 - ‘strongly a g ree’. The scale was found to have satisfactory
levels o f internal consistency in previous research (Silver et al., 2002). A total score can
be calculated, whereby a higher score indicates a stronger belief that physical movement
and activity is harmful for fatigue. In the current study, Cronbach’s alpha for this scale
was low (a = .56); therefore, three items (items 2, 5 and 6) were excluded in order to
improve the internal reliability o f the measure to .69.
5.3.2.3 Analysis. Descriptive statistics were used to describe the demographic
and medical characteristics o f participants. Pearson product moment coirelations and t
tests were used to explore whether any demographic and medical characteristics were
significantly associated with fatigue severity. Inteirelationships between psychological,
behavioural, social, sleep-related, and cognitive factors and fatigue were explored using
Pearson correlations. A more stringent a-level o f .01 was used to reduce the risk o f Type
I errors because o f the large number o f con'elations undertaken. Hierarchical multiple
regression analysis was used to investigate the predictors o f fatigue severity.

Only

variables that correlated with fatigue at a /?-value o f .01 or less were entered into the
multiple regression model.

Demographic and medical variables were entered into the

model first to control for their potential confounding effects. The psychosocial predictors
were then entered into the model in a predetennined order to test the study hypothesis.
No problems with multicollinearity were detected in the data.

To test the specific

mediational pathways hypothesised, H ayes’ (2012) PROCESS macro for SPSS
(previously described in section 5.2.2.3 o f phase 1 in this chapter) was used.

The

significance o f the indirect effects were tested using 95% bias-corrected bootstrap
confidence intervals (CIs) from 5,000 samples (Hayes, 2012). CIs that did not contain
zero provided evidence o f a significant indirect effect.
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Table 5.6 D em ographic characteristics o f participants (n = 82)
Demographic characteristics
Gender
Male
Female
Menopausal status
Premenopausal
Perimenopausal
Postmenopausal
Children
Has children
Has children living at home
Marital status
Mairied/Partnered
Single
Separatcd/Divorced
Widowed
Employment status
Employed
Housewife
Retired
Resigned for health
Unemployed
Student
Highest educational level
Primaiy (< 8 years)
9- 1 1 years
12- 14 years
Third level education
Postgraduate

n

%

II
71

13.4%
86.6%

32
12
24

47.1%
17.6%
35.3%

60
52

75.9%
65.8%

48
16
9
9

58.5%
19.5%
11%
11%

42
14
10
9
4
1

52.4%
17.5%
12.5%
1 1.3%
5%
1.3%

7
10
25
23
16

8.6%
12.3%
30.9%
28.4%
19.8%

Clinical characteristics
Cancer type
Breast Cancer
Gynaecological Cancer
Lymphoma
Colorectal Cancer
Leukaemia
Head and neck
Prostate
Sarcoma
Type of treatment
Chemotherapy
Surgery
Radiation Therapy
Hormonal treatment
Combination of treatments
Surgery, chemo & RT
Surgery & chemo
Chemo & RT
Surgery & RT
Surgery, chemo or RT
Comorbities
No comorbidities
1 comorbidity
2 comorbidity
>3 comorbidities
BMI (kg/m^) class“
Underweight (< 18.5)
Normal (18.5-24.9)
Overweight (25 -29.9)
Obese (>30)

n

%

53
7
6
4
4
4
1
1

66.3%
8.8%
7.5%
5%
5%
5%
1.3%
1.3%

74
66
65
46

91.4%
81.5%
80.2%
56.1%

50
10
10
4
7

61.8%
12.3%
12.3%
5%
8.6%

38
24
13
6

47%
29.6%
16%
7.4%

1
35
27
16

1.3%
44.3%
34.2%
20.3%

5.3.3 Results.
5.3.3. J Participant characteristics. Table 5.6 describes the participants’
dem ographic

and

medical

characteristics

(see

Table

5.1

for

a

breakdow n

of

characteristics for each study group). The mean age was 50 years {SD = 12.25 years); the
mean tim e since treatm ent was one year and 5.16 m onths {SD = 24.71 m onths; M edian =
7.4 months). The vast m ajority o f participants w ere fem ale and either m an ied or living
with a long-tem i partner.

The m ajority o f participants had children (m ean num ber o f

children = 2.00, SD = 1.68), m ostly still living at home.

M ost participants were

em ployed full- (n = 41) or part-tim e (n = 1) and had at least an upper second level o f
education (>12 years).

More than h a lf o f the sam ple w as overw eight according to the

125

WHO BMI classification; the mean BMI was 26.72 (SD = 5.29). Just over half o f the
sample (n = 43) suffered from an additional mcdical condition; the mean number of
comorbidities was 0.86 (SD = 1.03). The most common types o f conditions reported
were arthritis (n = 11), high blood pressure (n = 9), thyroid problems (n = 7), asthma (n =
7), depression (n = 5), high cholesterol (n = 5), and back pain (n = 5).

All other

conditions were reported by less than five participants. The majority o f participants had
breast cancer and nearly all participants were treated with chemotherapy. Nearly twothirds of the sample had received a combination o f surgery, chemotherapy and radiation
therapy.
5.3.3.2 Relationships between demographic and medical factors and fatigue.
Greater fatigue was significantly associated with longer time since treatment (/• = -.42, p
< .001).

No other significant associations were found between any demographic or

clinical factors and fatigue severity (gender, having children, children living at home,
relationship status, employment status, educational level, BMI, or menopausal status).
Differences in fatigue severity across different cancer types could not be examined due to
the small number o f patients with cancers other than breast cancer.

No significant

differences were found between participants who had and those who had not received
surgery, chemotherapy, radiation therapy or hormonal treatments.

Furthermore, no

differences in fatigue were found between those who received the treatment combination
o f surgery, chemotherapy and radiation therapy and those who did not.
5.3.3.3 Relationships and interrelationships between fatigue and the
hypothesised psychological, behavioural, social, sleep-related and cognitive predictors.
Significant correlations were observed between fatigue and ten o f hypothesised predictors
at the /> < .01 level (significant correlations displayed in Table 5.7).

Greater fatigue

severity was associated with higher levels o f anxiety, depression and stress, lower levels
o f physical activity, lower perceived social support, greater catastrophising, a more
negative cognitive representation o f fatigue and greater use o f symptom focussing,
information seeking and emotional support seeking coping strategies. Fatigue was not
significantly (p > .05) associated with sleep disturbance (r = -.21), time spent sitting (r = .03), FOR (/• = .16), fear o f activity (/• = -.18), any causal attributions (/• = -.01 to -.24), or
the coping strategies activity avoidance (r = -.19), maintaining activity (r = -.05) and
accommodating to fatigue (r = .09).

126

Table 5.7 Significant correlations between the predictors and fa tig u e severity and
intercorrelations am ong the significant predictors
11
2
3
4
5
6
7
8
9
10
. 44**. g ] ** _
4Q** 33** _ 55** _ g2** - 70** -.38** -.33**
1. Fatigue'
2. Anxiety
.63** .49** -.09 -.25* .69** 39** 44** .06 .28*
3. Depression^
.03
.61** -.17 -.25* .57** 39** 47** .16
41
**
43**
4. Stress
.04
-.18 -.32** .45**
.10
5. Physical activity
.07 -.20 - 33**- 34** -.17 -.14
6. Social Support
- -.36** -.37** -.23* -.14 -.05
7. Catastrophising
49** 68** .24* .10
8. Neg. cognitive
.53** 29* .17
representation
_
40** 29*
9. Symptom focussing
49**
10. Information seeking
11. Emotional support
, 1. • 1
,> ,•
Note, higher fatigue scores indicate greater fatigue. 'H A D S depression excluding item 8
1

;

;

1 •

n

------------------------------------------------------------------------------------------------------------------------------■’ t t A
1

■

(“ I feel as if I am slowed dow n”). Neg. cognitive representation = negative cognitive
representation. *p < .05, **p < .01, ***p < .001.

Interrelationships betw een the hypothesised predictors o f fatigue are also
displayed in Table 5.7. All o f the factors that were significantly related to fatigue were
also significantly related to one another, with the exception o f physical activity, and the
inform ation seeking and em otional support coping strategies.

N evertheless, physical

activity was significantly associated with negative cognitive representations and symptom
focussing; inform ation seeking was significantly associated with a negative cognitive
representation and catastrophising, as well as sym ptom focussing and information
seeking; and a significant relationship was observed betw een inform ation seeking and
depression. Thus, each o f the predictors o f fatigue was significantly interrelated with at
least some o f the other factors linked to fatigue. The cognitive dim ensions and anxiety
had the largest num ber of, as well as the strongest, interrelationships with other
predictors. For exam ple, having a m ore negative cognitive representation o f fatigue was
significantly associated with eight o f the nine other factors related to fatigue; a more
negative representation was associated with greater anxiety, depression and stress, lower
physical activity, lower social support, and greater use o f sym ptom focussing and
infonnation seeking.
5.3.3.4 M ultiple regression analyses o f fatigu e severity. The param eters o f the
regression model arc presented in Table 5.8. A ssum ptions o f norm ally distributed and
independent residuals were met; however, four cases with large standardised residuals
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and/or M ahalanobis distance values w ere rem oved after diagnostic checks indicated that
they could have an undue influence on the regression model,

hi addition, as the

distribution o f physical activity was heavily skewed, the M ET-m in/w eek scores were
transform ed using a logio transform ation; a Kolm ogorov-Sm irnov test o f norm ality on the
resulting distribution was not significant (p > .05).

The final regression model was

significant; F(1 1, 43) = 2 0.58,/) < .001. Tim e since treatm ent was entered into the m odel
in step 1 and accounted for 21 % o f the variation. Social support and negative cognitive
representations o f fatigue were entered in step 2 in order to first asses their independent
contribution to the model; this produced a significant change in R ' and increased the
proportion o f variance explained to 43% .

Finally, the addition o f anxiety, depression,

stress, physical activity level, catastrophising and the coping strategies focussing on
sym ptom s, infonnation seeking and seeking emotional support in step 3 produced a
further significant change in R ', increasing the proportion o f variance explained to 80%.
Both social support and negative cognitive representations o f fatigue continued to be
significant predictors. In total, seven o f the 10 hypothesised predictors that were entered
into the m odel as well as tim e since treatm ent m ade significant contributions to the final
model.
Table 5.8 Sunim aiy o f hierarchical m ultiple regression analyses on fa tig u e severity
Predictor variables

B

SEB

P

R-

Adjuste
d R-

Change
in R-

Step 1
Time since treatment
-0.01
.21
0.01
.22
Step 2
Time since treatment
-0.01
-.31**
0.01
Social support
1.23
0.59
.23*
Negative cognitive representation
-8.23
2.54
.43
.24
.46
Step 3
Time since treatment
0.01
0.01
-.16*
Social support
0.75
.14*
0.37
_ 23**
Negative cognitive representation -4.91
1.79
0.92
Anxiety
0.26
Depression
-0.93
0.30
-.31**
Stress
-4.60
1.21
Catastrophising
1.24
1.42
.09
Physical activity'
2.40
1.68
.09
- 43***
Focussing on symptoms
-3.26
0.75
Information seeking
0.88
0.50
.15
- 35***
Seeking emotional support
-2.07
.84
0.50
.80
.38
'T he logio transform ation o f M ET m in/w eek was used as a m easure o f physical activity.
-

*p <.05, ** /? < .01, *** p <.001.
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5.3.3.5 Mediation analyses.
Is the relationship between beliefs about activity and fatigue mediated by
psychological distress, activity avoidance coping or lower physical activity levels?
Although negative beliefs about activity were not significantly associated with fatigue in
this study, it was still possible that they were related indirectly through behavioural or
psychological factors. However, no significant associations were found between negative
beliefs about activity and the hypothesised psychological mediators or physical activity.
Although negative beliefs about activity were related to the hypothesised coping mediator
(activity avoidancc), this coping strategy was not related to fatigue severity. Therefore,
there was no evidence for these mediational pathways in the data and this model was not
tested.
Anxiety

b, (n.s.)

Depression
Stress
Negative
Representation

c'= -6.11***, SE = 1.76

Fatigue
severity

= -11.98*** SE ^ 2.15
Catastropliising

b4 (n.s.)

Symptom focussing
Figure 5.4 Path coefficients for the multiple mediation analysis o f negative representation
on fatigue severity through psychological distress, catastrophising and symptom
focussing.
Note. Dashed line denotes the total effect o f negative representation on fatigue when the
mediators are not included, c and c ’ are unstandardised regression coefficients.
Regression coefficients o f indirect pathway arc detailed in Tabic 5.9. (n.s.) = pathway
not significant, *p <.05, ** /? < .01, *** p <.001.
Is the relationship between negative representations o f fatigue and fatigue
mediated by psychological distress, catastrophising or symptom focussing? Negative
representation o f fatigue was significantly associated with both fatigue and each o f the
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hypothesised mediators. U sin g the PRO CESS procedure for SPSS, the model depicted in
F igure 5.4 w as estimated. Tim e sincc treatment w as entered as a covariate in the m odel.
The total effect w as significantly different from zero; negative representations o f
fatigue and the covariatc tim e since treatment explained 41% o f the variance in fatigue
severity, w hereby participants w ho had a more negative representation o f fatigue (path c,
see F igure 5 .4) had more severe fatigue, F{2, 75) = 26.07, p < .001. The covariate time
since treatment did not make a significant contribution to the m odel (P = -0.01, SE = .01,
p>. OS) .
Table 5.9 R egression coefficients an d in direct effects o f n egative representation o f fatigu e
on fa tig u e sev erity d e riv e d from H a yes's m ediation m acro

_________ { a I - a s ) :

Direct effect o f
Direct effect o f
Indirect effect
negative rep. on
proposed m ediators___________(a |b | - a 5 b 5 )__________
proposed mediators:
on fatigue:
Point
95% bias-corrected
(3 (SE )____________________ (b| - bs): (3 (SE )
estim ate
bootstrap Cl

1. A nxiety

3.39** (1.00)

2. D epression
3. Stress
4. Catastrophising

0 .33 (0 .2 7 )

1.13 (1 .0 3 )

-0 .4 4 to 3 .80

2.4 3 * * (0.87)

-0 .70* (0 .3 2 )

-1 .7 0 (0 .9 3 )

-4 .3 5 to -0 .3 7

0.54* (0 .2 0 )

-3 .19* (1 .3 6 )

-1 .7 2 ( l . l 1)

-4 .8 0 to -0 .1 4

0 .8 1 * * * (0.17)

0 .97 (1.55)

0 .7 9 (1 .4 9 )

- 1 .5 7 t o 4 .1 6

-3 .4 2 * * * (0 .8 0 )

-4 .3 6 (1 .3 5 )

-7 .5 4 to -2.22

5. Sym ptom
1.28*** (0.31)
focu ssin gs s --------------------------------------- ^
-------------

Note, a r s and

---------------------------------------------------------------------------------------

are unstandardised regression coefficients.

/ ? m i ,c , x

--------------------------(proportion o f

variance in Mi [anxiety] explained by X [negative representation] and C [the covariate
tim e since treatment])= .19; F (2, 61) = 7.25**. /?m2 ,c,x“ (proportion o f variance in Mt
[depression] explained by X and C) = .16; F{2, 61) = 5.92*. /?m3 ,c,x‘ (proportion o f
variance in M 3 [stress] explained by X and C) = . 14; F{2, 61) = 4.95*. /?m4 ,c,x^
(proportion o f variance in M 4 [catastrophising] explained by X and C) = .29; F{2, 61) =
1 2 .3 7

***.

/ ? m 5.c , x

(proportion o f variance in M 5 [focussing on sym ptom s] explained by

X and C) = .27; F (2, 61) = 11.22***. /?y,c,mi-5,x^ (proportion o f variance in Y [fatigue]
explained by X , M i-san d C) =.76; F (7, 56) = 25.49***. *p < .05, * * p < .01, * * * ^ <.001.
The results o f the mediational analysis supported a significant direct pathway
between negative representation o f fatigue and fatigue severity (path c ’) and significant
indirect pathways mediated by depression (^7 2 6 2 ), stress {a^bi) and sym ptom focussing
{asb^, see Table 5.9). The results did not support significant indirect pathways betw een
negative cognitive representations and fatigue through anxiety or catastrophising.

The

total indirect effect o f the m odel was -5.87 with 95% CIs o f -9.55 to -2.67. The covariate
tim e since treatment did not make a significant contribution to the indirect m odel ((3 = 0.01, S E = .0 1 ,/ j > .05).
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Is the relationship between fe a r o f cancer recurrence and fa tig u e m ediated by
psychological distress, catastrophising, symptom fo cu ssin g or low er activity levels? FOR
was not significantly correlated with fatigue in this study; however, FOR could have an
indirect effect on fatigue through behavioural or psychological m ediators. No significant
associations were found between FOR and the hypothesised behavioural predictors
physical activity and sym ptom focussing; therefore, these m ediators were not included in
the model.

However, FO R was related to the hypothesised m ediators psychological

distress and catastrophising.

Using the PROCESS procedure for SPSS, the model

depicted in F igure 5.5 was estimated. Tim e since treatm ent was entered as a covariate in
the model.
Anxiety

Depression

Fear of recurrence

'=-1.05, SE = 1.17

Fatigue severity

c = 2.57* SE = 0.28
Stress

Catastrophising

Figure 5.5 Path coefficients for sim ple m ultiple m ediation analysis o f FOR on fatigue
severity through psychological distress and catastrophising.
Note. Dashed line denotes the total effect o f FOR on fatigue when the m ediators are not
included, c and c ’ are unstandardised regression coefficients. Regression coefficients o f
indirect pathw ay are detailed in Table 5.10. (n.s.) = pathw ay not significant, *p <.05, ** p
< .01, * * * p < 0 0 \ .
The total effect was significandy different from zero; FOR and tim e since
treatm ent explained 21% o f the variance in fatigue severity, w hereby participants who
had greater FOR (path c, p < .05) and were longer post-treatm ent (P = -0.01, SE = .01, p
< .001) had higher levels o f fatigue, F(2, 64) = 8.38, p < .001.

The results o f the

m ediational analysis did not support a significant direct pathw ay betw een FOR and
fatigue severity (path c ’) or a significant indirect pathw ay betw een FOR and fatigue
through anxiety. Flowever, significant indirect pathw ays m ediated by depression {a]b\).
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stress (^ 2 /^2 ), and catastrophising (a'4 ^ 4 ) were supported (see Table 5.10).

The total

indirect cffect o f the model was 3.62 with a 95% Cl o f 1.31 to -6.53. The covariate time
since treatment also made a significant contribution to the indirect model (P = -0.01, SE =
.01,/7 < .05).
Table 5.10 Regression coefficients and indirect effects o f FOR on fatigue severity derived
from H ayes’s mediation macro
Direct effect of FOR Direct effect of proposed
mediators on fatigue;
on proposed mediators
(a ;-a ,A p (S E )
{ h ,-h ,Y (3(SE)
Anxiety
Depression
Stress
Catastrophising

-2.49*** (0.48)
-1.92*** (0.41)
-0.29** (0.10)
-0.40** (0.09)

0.40 (0.33)
-0.74** (0.41)
-4.88** (1.63)
-4.45** (1.53)

Indirect effect
-asb^)
Point
95% bias-corrected
estimate
bootstrap Cl
-0.99 (0.79)
-2.68 to 0.51
1.42 (0.74)
0.31 to 3.38
1.41 (0.84)
0.28 to 3.83
1.78 (0.86)
0.58 to 4.18

variance in M] [anxiety] explained by X [FOR] and C [the covariate time since
treatment])= .32; F{2, 64) = 14.84***. /?m2 .c,x^ (proportion o f variance in Mt
[depression] explained by X and C) = .30; F{2, 64) = 13.55***. ^m 3 ,c,x‘ (proportion o f
variance in M 3 [stress] explained by X and C) = . 15; F{2, 64) = 5.62*. ^m 4 ,c,x^
(proportion o f variance in M 4 [catastrophising] explained by X and C) = .25; F{2, 64) =
10.56***. /?Y,c,M I - 4 , x (proportion o f variance in Y [fatigue] explained by X, M i- 4 and C)
= 60; F ( 6 , 6 0 )= 15.08***. *p <.05, * * /;< .01, *** p < .001.

5.3.4 Discussion. The results support a cognitive-behavioural model o f fatigue,
in which patients’ beliefs, psychological well-being and behavioural responses to cancer
and fatigue, as well as inteirelationships between these, impact on post-treatment fatigue
in cancer sui’vivors.

Fatigue was related to a wide-range o f different psychosocial

predictors, which were also strongly intenelated with one another.
model

o f fatigue,

numerous

psychological,

cognitive,

and

In a multivariate

behavioural

factors

independently predicted fatigue severity, explaining a large proportion o f the variance.
Furthermore, the findings supported indirect associations between negative beliefs about
fatigue and FOR and fatigue severity through cognitive responses and psychological
mediators.
5.3.4.1 Correlates among fatigue and psychological, behavioural and cognitive
factors. The strongest associations with fatigue severity were observed with anxiety and
depression, catastrophising, negative cognitive representations, and focussing on
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symptom s.

Negative cognitive representations regarding fatigue was significantly

correlated with nearly all o f the other psychosocial variables linked to fatigue, w ith the
coping strategy seeking emotional support as the only exception. This finding is in line
w ith a cognitive-behavioural m odel o f CRF that stresses the central im portance o f
patients’ beliefs in m aintaining both sym ptom s and contributing factors to fatigue over
time.

In the c u n en t study, for exam ple, participants who had m ore negative cognitive

representations o f fatigue engaged in m ore sym ptom focussing and had low er levels o f
activity; such findings support the idea that interrelationships between cognitions and
behaviours can help to sustain contributing factors to CRF.

The peipctuating role o f

psychological factors, such as anxiety, stress and depression, through their relationship
with other social, cognitive and behavioural factors was also supported.
Surprisingly, fatigue was not significantly correlated with sleep disturbances or
FOR in the cuirent study. This contrasts with previous research w here sleep disturbances
especially have em erged as strong predictors o f fatigue (Banthia ct al., 2009; Cavalli
Kluthcovsky et al., 2011; Schultz et al., 2010; Skaali et al., 2009; Young & W hite, 2006).
However, nonsignificant trends in the expected directions were observed.

It is possible

that significant relationships did not em erge because o f the relatively small sam ple size;
nevertheless, the strong correlations observed betw een fatigue and other hypothesised
predictors suggest that this was not prohibitive. Furtherm ore, the size o f the correlation
coefficient between fatigue and sleep disturbance in this study was sm aller than has been
previously reported (e.g., Banthia et al., 2009).
Greater self-reported physical activity levels w ere significantly related to fatigue
severity, indicating that participants w ho did less physical activity were m ore likely to be
fatigued.

However, physical activity was not associated with negative beliefs about

activity or activity avoidance coping; suggesting that fear o f aggravating fatigue by
engaging in exercise did not account for lower levels o f activity.

K inesiophobia and

activity avoidance were also not significantly related to fatigue severity. Thus, the role o f
m aladaptive coping strategies and beliefs relating specifically to exercise were not
supported by the findings.

These results were thus m ore in line with W inningham ’s

Psychotropic entropy m odel o f fatigue (1994), which proposes that reduced physical
activity levels after cancer treatm ent can lead to physical deconditioning and thereby
contribute to fatigue, than the cognitive-behavioural m odel, which em phasises the
interplay between cognitions, psychological factors and behaviours in contributing to
outcom es. It is possible that significant relationships did not em erge in the current study
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because o f the low internal reliability o f both o f the activity avoidance and fear o f activity
subscales.
activity.

H ow ever, psychological factors w ere also not associated with physical
These findings suggest that the association betw een activity and fatigue is

relatively independent o f other factors and m ay be due m ore to patient’s physical abilities
after treatm ent or their activity levels in general rather than their psychological responses
to cancer and fatigue or their beliefs. N evertheless, activity level was not a significant
predictor o f fatigue in the m ultivariate m odel, although this variable was significantly
correlated w ith fatigue.

Furthennore, significant associations were observ'cd between

physical activity and other significant predictors (e.g., negative cognitive representations
o f fatigue and focussing on sym ptom s); thus, there was some tentative support for
interrelationships betw een such factors. Additional research with m ore robust m easures
o f beliefs relating to activity and objective m easures o f activity levels is needed in order
to explore these relationships further.
In contrast to Young and W hite’s (2006) findings, FOR was not significantly
associated w ith fatigue in the current study, although the trends in the data were in the
expected direction.

N either was there any support for the hypothesis that participants

who had greater FOR were m ore likely to avoid activity or have lower activity levels in
general. It is possible that participants did not pcrceive activity to be a contributing factor
to their fatigue. In line with this, FOR was not associated with focussing on symptom s o f
fatigue w hile those who had higher FOR were m ore likely to have stronger cancer-related
causal attributions and have a stronger tendency to catastrophise in response to fatigue.
Thus, rather than contributing to fatigue through behavioural m echanism s, the findings
indicate that FO R could play a role in fatigue through its association with psychological
factors and cognitive response patterns. This w as supported by the m ediational analysis,
w hich indicated that the association betw een FO R and fatigue w as indirect, and was
m ediated by depression, stress and catastrophising.

Y oung and W hite’s findings also

supported an indirect relationship betw een FOR and fatigue via psychological distress.
No

significant associations

were

found

betw een

fatigue and any causal

attributions. This contrasts with previous research that reported that patients with higher
fatigue are m ore likely to attribute their fatigue to cancer treatm ent-related and
psychological

factors

(Servaes et al., 2007;

Servaes, Verhagen, et al., 2002c).

Furtherm ore, this finding does not provide support for the cognitive-behavioural theory
that unhelpful causal attributions can be harm ful and contribute to the persistence o f
sym ptom s (G ielissen et al., 2006).

H ow ever, no m ediational m odels o f causal
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attributions were tested in the current study, thus it is possible that such cognitions play
an indirect role through m aladaptive coping strategies or psychological factors.
The finding that activity-rclatcd coping strategies such as m aintaining activity,
activity avoidance and accom m odating to the fatigue w ere not associated with fatigue
severity also does not support the cognitive-behavioural perspective.

Using coping

strategies that involve pushing through the fatigue and overdoing things by trying to
m aintain pre-cancer levels o f activity are thought to be ham iful for patients, while being
mindful o f fatigue by pacing activities but not resting excessively are thought to be
beneficial for fatigue (G ielissen, Bleijenberg, et a!., 2007; W inningham , 2001).

It is

possible that the reliance on self-report m easures for such behavioural coping strategies
accounted for the lack o f significant associations.

Furthennore, the low internal

reliability o f the activity avoidance subscale m ay have prevented such relationships from
em erging.

Thus, the hypothesis relating to association between activity avoidance and

fatigue could not be rejected with confidence. Further research using diary m ethods or
third party evaluations o f coping behaviours w ould be beneficial for exploring these
relationships further.
5.3.4.2 Predictors o f fa tig u e severity in cancer survivors. In contrast to previous
studies on cancer survivors (e.g., A ndrykowski et al., 1998; Fagundes et al., 2011;
Sei"vaes et al., 2007; Sei"vaes et al., 2001) tim e since treatm ent was a significant predictor
o f fatigue severity in the cuirent study.

This finding should not be interpreted as

suggesting that fatigue progressively worsens after cancer treatm ent. It is likely that this
association was a function o f the sam ple used, which consisted o f two heterogeneous
subgroups.

A substantial proportion o f the sam ple was m ade up o f patients who had

volunteered to take part in an intervention for persistent CRF; these patients were thus
longer post-treatm ent and had to m eet m ore stringent eligibility criteria (the diagnostic
criteria for CRF) than those who w ere included from the longitudinal study (who selfreported significant fatigue).

Tim e since treatm ent was controlled in the m ultivariate

analysis o f fatigue severity; how ever, the use o f two diverse subgroups was a significant
lim itation o f this study.
Findings from the m ultivariate m odel o f fatigue indicated that num erous
psychological, social and cognitive factors can contribute to cancer survivors’ fatigue and
that such factors explain m uch o f the variance in fatigue severity.

Both social support

and negative cognitive representations o f fatigue continued to be significant independent
predictors in the final model even after the rem aining psychological and behavioural
135

contributing factors were entered. These findings highUght the diversity o f factors that
can contribute to CRF and support a m ultidim ensional approach to assessm ent and
treatment.
Seeking emotional support was one o f the strongest predictors o f fatigue in the
m ultivariate model, w hereby those who sought m ore support experienced higher fatigue.
It is likely that a w orse sym ptom experience and higher emotional distress in response to
sym ptom s led to greater use o f this coping strategy.

However, it is also possible that

seeking em otional support for fatigue is related to sym ptom focussing, w hereby excessive
attention to negative sym ptom s can result in even greater sym ptom burden.

W hile

patients should be encouraged to seek em otional support for distressing symptom s like
fatigue, it is im portant that such support does not add force to negative emotional
representations o f fatigue. Rather emotional support and treatm ents should give patients
the opportunity to express their concerns and prevent worries and fears from dictating a
patient’s life by identifying and challenging unhelpful thinking patterns and fears
regarding fatigue.

The im portance o f feeling supported by others is evidenced in the

current findings by the strong association betw een social support and fatigue, and the
significant independent contribution o f social support in a m ultivariate model o f fatigue
that contained m any other psychosocial predictors.
Although both catastrophising and physical activity had strong associations with
fatigue, neither was significant in the m ultivariate model.

However, the significant

indirect pathw ay betw een FOR and fatigue via catastrophising in the m ediation analysis
supports a role for catastrophising. The strong association with anxiety especially m ay
have lim ited the impact o f catastrophising in the m ultivariate analysis.

Interestingly

though, although significant m ediation effects were observed through stress, depression
and catastrophising, there was no evidence that FOR was m ediated by anxiety; thus the
independence o f these predictors is supported. It is possible that a sequential process o f
indirect pathw ays that encom passes both catastrophising and anxiety links FO R to
fatigue.
The results o f the m ediation analysis o f negative representations on fatigue were
consistent with the idea that m ore negative representations o f fatigue influence fatigue
indirectly through psychological distress and coping.

Such pathw ays support the

cognitive-behavioural approach as well as the CSM (Leventhal et al., 1998). In line with
the hypothesis, participants who had m ore negative representations o f fatigue were more
likely to have higher depression and stress and engage in greater sym ptom focussing, and
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those who reported higher depression, stress and sym ptom focussing were m ore fatigued.
However, a significant direct cffcct o f negative representations was also observed. Such
findings suggest that w hile cognitions m ay im pact on psychological and behavioural
predictors o f fatigue and thereby contribute to the m aintenance o f sym ptom s, cognitions
m ay also play a m ore direct role. This is in line with findings from CSM research that
support a relationship betw een cognitions and outcom es that is independent o f coping
(H agger & Orbell, 2003).
5.3.4.3 Lim itations. A lthough these findings largely support existing theories o f
CRF and contribute to the em pirical literature on the m echanism s o f fatigue in cancer
sui'vivors, several lim itations m ust be noted.

First, the sample size was small for the

num ber o f predictor variables included and this m ay have led to inflated R estimates.
Previous studies that have tested m ultivariate m odels o f CRF have also reported large
effect sizes (e.g., Okuyam a et al., 2000; Von Ah et al., 2008; Young & W hite, 2006);
nevertheless, as the recom m ended num ber o f participants required for regression models
o f this m agnitude were not m et, the results should be interpreted with caution. It is also
possible that the large proportion o f variance explained was due to a comm on m ethod
bias. Future studies could use structural equation m odelling and a latent variable to factor
out com m on m ethod variance; how ever, even if a latent variable is used, it may not fully
capture comm on m ethod variance in the data. A better approach w ould be to m easure
variables in m ultiple ways; for exam ple, using diary m ethods, objective data on physical
activity and sleep, and third-party data for assessing factors such as the coping strategies
used.
Alternative strategies o f assessm ent could also improve the reliability o f
m easurem ents, especially regarding activity-based factors.

In the c u n e n t study, the

distribution o f physical activity was heavily skewed, with som e participants reporting that
they did no physical activity w hatsoever and a considerable num ber o f others reporting
activity levels far in excess o f recom m ended guidelines o f physical activity (Haskell et
al., 2007), which suggests that the accuracy o f responses on this questionnaire was poor.
A lthough a transform ation was used to correct the distribution o f the physical activity
data, the m easurem ent o f this variable in the current study m ay have restricted
relationships with physical activity from em erging and actual physical activity levels may
not have been accurately captured. M easurem ent problem s were also encountered with
the activity avoidance coping subscale, which had poor internal reliability.
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A ctivity

diaries and actigraph methods o f assessing these variables may thus be necessary to
obtain accurate and reliable data.
As previously stated in section 5.3.4.2 , the heterogeneous nature o f the sample,
formed from two separate studies on CRF, was problematic. As the aim o f this study was
to test whether there was any evidence for the relationships proposed by the cognitivebehavioural model o f CRF, and there were no theoretical grounds for expecting different
relationships across the study subsamples, the decision was taken to maximise participant
numbers. However, in order to ensure that the nature o f the relationships between fatigue
and the study predictors were broadly consistent across the two subsamples, the
correlations reported in the results section (Table 5.7) were also computed separately for
each subgroup (see Appendix 11).

The results suggested that there were no clear

indications that the two subgroups should not be combined. The only differences in the
obser\'ed correlation patterns were that physical activity was significantly related to
fatigue in the longitudinal study subsample but not in the intervention subsample and
information seeking was significantly related to fatigue in the intervention subsample but
not the longitudinal subsample. Thus, combining the subsample may have reduced the
observed coirelations with these variables. Otherwise, the same patterns o f associations
were observed. Nevertheless, further research is needed to support the current findings in
larger, more representative samples o f cancer survivors.
Finally, although hypotheses were tested that made specific predictions about the
direction o f effects, the cognitive-behavioural model supports a dynamic process o f
influence between predictors and outcomes; such relationships can only be tested fully
using longitudinal data. For example, forming negative cognitive representations could
lead patients to catastrophise and contribute to fatigue indirectly through heightened
anxiety. Alternatively, anxiety after treatment could cause patients to engage in greater
catastrophising, which could lead them to develop negative cognitive representations o f
fatigue and thereby impact on fatigue either directly or through other behavioural
mediators.

Thus, the direction o f effects is not clear; the relationships tested in the

current study using cross-sectional data are a simplistic version o f a much more complex
and dynamic model. Further limitations that are relevant to all three phases o f this study
are considered at the end o f the chapter.
53 .4 .4 Study implications. The results contribute to the empirical literature on
the mechanisms o f fatigue in cancer sui'vivors in two ways. First, the results highlight the
range o f different social, cognitive, psychological and behavioural factors that can
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independently contribute to fatigue severity, supporting the m ultifactorial nature o f CRF.
Second, in line with the cognitive-bchavioural approach, the results support m ultiple
m ediation pathw ays in the aetiology o f CRF, w hereby cognitions and beliefs regarding
fatigue m ay contribute to ongoing sym ptom s through a variety o f different m echanism s,
helping to m aintain fatigue but also helping to m aintain other contributing factors. The
utility o f the CSM in this context is also supported and the findings indicate that other
cognitions, such as FOR, could be subsum ed in the model in theoretically consistent
ways.

Together, these findings suggest that treatm ent for fatigue in cancer patients

should adopt a m ultidim ensional approach that considers not only the physiological,
psychological and physical factors that m ay be im pacting on fatigue, but also cognitive
factors that m ay help to perpetuate such contributing factors.

5.4 Phase 3: Can Changes in C ognitive R epresentations Predict Changes in C ancerRelated Fatigue?
5.4.1 Rationale. CBT interventions have been effective in reducing fatigue in
both patients on active treatm ent and in cancer survivors (National C om prehensive
Cancer N etwork, 2012a) and there is increasing evidence from cross-sectional and
con-clational studies (e.g., Servaes et al., 2007; Serv'aes, Verhagen, et al., 2002c; Y oung
& W hite, 2006) that cognitive factors can predict CRF.

Furthem iore, catastrophising

after treatm ent was found to predict the course o f post-treatm ent fatigue in a prospective
longitudinal study o f breast cancer patients (Donovan et al., 2007).

However, no

intervention studies have assessed w hether changes in fatigue are actually m ediated by
changes in beliefs and no longitudinal studies have investigated whether cognitions are
related to fatigue over time.
The aim o f current study was to explore w hether there is any evidence that
changes in the w ay people think about fatigue are actually associated with changes in
fatigue severity.

In line with the CSM m odel, changes in coping strategies over tim e

were also assessed. In addition, m ore established psychological and behavioural
predictors o f fatigue were included to test w hether changes in these were related to
changes in fatigue.

It was hypothesised that increases in fatigue over tim e w ould be

significantly associated with increases in psychological factors (e.g., anxiety, depression
and stress), sleep disturbances, unhelpful cognitions regarding fatigue (e.g., severe
consequences perceptions), fear o f recurrence (FOR), catastrophising and m aladaptive
coping strategies (e.g., focussing on sym ptom s), and decreases in social support, physical
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activity and adaptive coping strategies (e.g., accom m odating to fatigue and activity
avoidance).

5.4.2 Method.
5.4.2.1 Participants an d procedure. The participants in this study consisted o f a
subsam ple o f participants from a larger longitudinal study on CRF (study two in phase 1
o f the current study; entire study also described in C hapter 4). In the longitudinal study, a
m ixed sam ple o f cancer participants was recaiited through their oncology care team in a
large Dublin hospital and assessed before (T l) and after the com pletion o f treatm ent (T2)
and at a post-treatm ent follow -up at least three m onths later (T3). Participants who selfreported that they experienced fatigue at a given tim epoint were asked to com plete
m easures on cognitive representations o f fatigue and coping with fatigue, in addition to
the psychological, behavioural and sleep-related m easures previously described in
Chapter 4. The subsam ple on whom the current findings are based (n = 38) consist o f
those participants who reported fatigue on both post-treatm ent tim epoints (i.e., T2 and
T3), thereby enabling exam ination o f changes in post-treatm ent fatigue, cognitive
representations o f fatigue and coping.

In addition, 20 o f these participants had also

reported fatigue before treatm ent; changes in pre- to post-treatm ent (Tl - T2) fatigue,
cognitions and coping could therefore also be exam ined in this subgroup.
5.4.2.2 M easures. The questionnaires used to obtain dem ographic (age, gender,
marital, educational and em ploym ent status) and medical inform ation (cancer type and
treatm ent, tim e o f diagnosis and treatm ent, com orbid medical conditions) and assess
fatigue, psychological factors (anxiety, depression, stress), physical activity, social
support, sleep disturbance, cognitive factors (catastrophising, FOR, fear o f activity in
relation to fatigue [K inesiophobia], CRF cognitive and em otional representations) and
coping strategies have been previously described (see C hapter 4 and section 5.3.2.2 in
phase 2 o f the current chapter).

The internal reliability o f a num ber o f subscales was

poor. Subscales with alpha values below .60 at a given tim epoint, which could not be
im proved by rem oving items, were not retained for analysis.

Thus, the variables

treatm ent-related causal attributions and activity avoidance coping were excluded.
Furtherm ore, focussing on symptom s coping was excluded for the analyses betw een T l
and T2 and perceived treatm ent control was excluded for the analyses betw een T2 and
T3. The internal reliability o f all o f the other subscales at each o f the three tim epoints
was good (a > .70); with the exception o f stress (a = .62) at T l and K inesiophobia (a =
.63) at T2. Total/m ean scores were calculated for these subscales.
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5.4.23 Analysis. Descriptive statistics were used to describe the demographic
and medical characteristics o f participants. Change scores on fatigue and on cach o f the
psychological, behavioural and cognitive measures were calculated by subtracting
subscale total scorcs at T2 from scorcs at T1 and subtracting scores at T3 from scores at
T2. Descriptive statistics were used to describe the changcs on each subscalc over time.
As lower scores on the FACT-F indicate higher fatigue, negative mean change scores
indicate an overall decrease in fatigue severity over time, while positive mean change
scores indicate an overall increase in fatigue severity.

The same is true for the FOR

scale, where higher scores indicate lower FOR. Higher scores on all other scales indicate
greater severity (e.g., anxiety or sleep disturbance), greater use (e.g., o f coping strategies
or physical activity) or stronger beliefs (e.g., in a chronic timeline or causal attributions).
Therefore, negative mean change scores on all other scales indicate an increase in these
constructs over time (e.g., improvements anxiety, greater use o f a coping strategy or
increases in strength o f causal attributions), while positive scores indicate decreases in
these constiiicts over time (e.g., worsening o f anxiety, less use o f a coping strategy or
decreases in the strength o f causal attributions).

Friedman’s ANOVA was used to

compare changes in fatigue scores over the three timepoints and Wilcoxon tests were
used for post-hoc analyses.

Pearson product moment correlation coefficients were

calculated between change scores o f fatigue severity and change scores o f psychological
factors, activity levels, sleep disturbance, cognitions and coping over time.
5.4.3 Results.

5.4.3.1 Participant characteristics. Table 5.11 describes the participants’
demographic and medical characteristics. The mean age was 48.58 years {SD == 10.76
years). All but two o f the sample were female and the vast majority were either mairied
or living with a long-term partner. Most o f the participants had children who were still
living at home. Just over half o f the sample were employed fulltime and most had at least
an upper second level o f education (>I2 years). The mean BMI was 26.91 {SD = 5.40),
with just over half o f participants classed as overweight according to the WHO BMI
classifications.

H alf o f the sample (n = 19) suffered from an additional medical

condition; the mean number o f comorbidities was 0.89 {SD = 1.16). The most common
types o f conditions reported were asthma (n = 5), thyroid problems (n = 5), high blood
pressure (n = 4), and high cholesterol (n = 4). All other conditions were reported by two
participants or less. All but six participants had breast cancer and the majority o f the
sample was treated with a combination o f surgery, chemotherapy and radiation therapy.
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Table 5.11 D em ographic characteristics o f participants (n = 38)
D em ographic characteristics

n

%

G ender

n

Clinical characteristics

%

C ancer type

M ale

2

5.3%

Breast Cancer

32

84.2%

Fem ale

36

94.7%

Cervical Cancer

3

7.9%

Colorectal Cancer

3

7.9%

100

91.4%

M enopausal status
Prem enopausal

22

61.1 %

Perim enopausal

3

8.3 %

Postm enopausal

11

30.6%

Type o f treatm ent
C hem otherapy

C hildren
Has children

31

81.1%

Has children living at hom e 28

77.8%

Surgery

35

92.1%

Radiation Therapy

31

81.6%

H orm onal treatm ent

28

87.5%

28

73.7%

C om bination o f treatm ents

M arital status

Surgery, chem o & RT

M arried/Partnered

25

65.8%

Surgery & chem o

7

18.4%

Single

6

15.8%

Chem o & RT

3

7.9%

Separatcd/D ivorccd

5

13.2%

W idow ed

2

5.2%

Com orbities

E m ploym ent status

No com orbidities

19

50%

1 com orbidity

9

23.7%

Em ployed

19

51.4%

2 com orbidity

7

18.4%

H ousew ife

11

29.7%

>3 com orbidities

3

7.9%

Retired

2

5.4%

U nem ployed

3

8.1%

U nderw eight (< 18.5)

0

0%

R esigned for health

2

5.4%

Norm al ( 1 8 .5 - 2 4 .9 )

18

47.4%

O verw eight (25 - 29.9)

12

31.5%

Prim aiy (< 8 years)

5

13.5%

O bese (>30)

8

21.1%

9 - 1 1 years

8

21.6%

1 2 - 1 4 years

16

43.2%

Third level education

8

21.6%

BMI (kg/m ‘) class“

H ighest educational level

5.4.3.2 A re changes in psychological, behavioural an d cognitive factors
associated with changes in fa tig u e? On average participants’ fatigue increased between
T1 and T2 (M change = 5.85, SD = 12.42; M in - M ax change: -15 to 25) and decreased
betw een T2 and T3 (M change = -7.70, SD = 12.20; M in - Max change: -35 to 25). The
change in fatigue scores was significant (y^{2) = l .\ 5 , p < .05).

Post-hoc analyses

indicated that fatigue did not change significantly between T1 (M edian = 27.00) and T2
(M edian = 21.50), z = - \.1 2 ,p > .05, r = -.27; however, fatigue was significantly higher at
T2 com pared to T3 (M edian = 33.50), z = -3.64, p < .001, r = -.43.
Increases in fatigue betw een T1 and T2 were significantly associated with
increases in depression (r = -.63, n = 20, p < .01), stress (r = -.68, n = 20, /? < .01), and
sleep disturbances (/• = -.64, n = 18,

< .01).

Furtherm ore, m oderately strong

nonsignificant correlations (p > .05) were observed betw een increases in fatigue and
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changes in several other factors: increases in anxiety (r = -.37, n = 20), catastrophising {r
= -.29, n = 20), severe consequence perceptions (r = -.47, n = 16), and sleep-related
causal attributions (r = -.31, n = 17) and decreases in coherence perceptions (r = .34, n =
16) and use o f the coping strategy maintaining activity (r = .32, n = 15).
Increases in fatigue between T2 and T3 were significantly associated with
increases in depression (r = -.34, n = 38,/) < .05) and stress (r = -.45, n = 38,/? < .01) and
decreases in social support {r = .37, n = 38, p < .05) and physical activity (r = .38, n = 33,
p < .05).

Moderately strong nonsignificant correlations {p > .05) were also obsei'ved

between increases in fatigue and changes in several other variables: increases in anxiety
(r = -.27, n = 38), the coping strategy accommodating to fatigue (r = -.31, n = 31), and
psychological- (r = -.30, n = 34), behavioural- (/• = -.31, n = 29), and medical/somatic- {r
= -.33, n = 38) causal attributions, and decreases in the use o f emotional support coping (/•
= .43,n = 38).
The mean change scores o f the remaining variables and their correlations with
changes in fatigue can be found in Appendix 12. However, o f note, the direction o f the
conelation with fatigue change scores was different across the two time periods for four
variables; increases in fatigue were associated with increases in social support (r = -.23, n
= 14), sleep disturbance {r = -.64, n = 18,/; <.01), and emotional support coping (r = -.29,
n = 9) and decreases in accommodating to fatigue (/• = .16, n = 15) between T1 and T2;
however, increases in fatigue were associated with decreases in social support (/•= .37, n
= 31, p < .05), sleep disturbance (r = . 18, n = 38), and emotional support coping (r = .43,
n = 13) and increases in accommodating to fatigue (r = -.31, n = 31) between T2 and T3.
5.4.4 Discussion. The aim o f this study was to carry out a preliminary
investigation of whether changes in fatigue over time were associated with changes in the
predictors o f fatigue, with particular emphasis on changes in cognitive predictors. The
findings indicated that changes in depression and stress had the strongest relationships
with changes in fatigue.

In line with expectations, participants whose depressive

symptoms and stress increased were more likely to also experience increases in fatigue
severity over both time periods. The relationship between change scores in anxiety and
catastrophising and change scores in fatigue demonstrated the same pattern; however,
these associations were not significant. These findings support previous research on CRF
that has reported consistent relationships between psychological factors and fatigue
(Brown & Kroenke, 2009).

However, as parallel changes were examined, it was not

possible to determine the direction o f causation in this study.
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There was no evidence from the current results that changes in fatigue were
related to changes in fear o f activity, FO R, tim eline perceptions, or cancer-related causal
attributions. However, som e cognitive dim ensions had m oderately large nonsignificant
correlations with changes in fatigue. Increases in fatigue over the treatm ent period (T1 to
T2) w ere associated with increases in severe consequencc perceptions and sleep-related
causal attributions and decreases in coherence perceptions, while increases in fatigue over
the post-treatm ent period (T2 to T3) w ere associated with increases in psychological,
m edical and behavioural attributions.

A weaker, nonsignificant association was also

observed betw een changes in fatigue and changes in personal control perceptions over the
post-treatm ent period.
investigate these

Further research with larger samples is necessary in order to

factors further; the findings presented offer som e prelim inary

indications that some cognitive factors m ay play a role. However, it was clear from the
results that changes in psychological factors had m uch stronger links with changes in
fatigue.
In addition to psychological variables, significant correlations were also observed
w ith sleep and physical activity, whose role varied over the two time periods. Physical
activity was not correlated with changes in fatigue across the treatm ent tim e period;
how ever, increases in physical activity across the post-treatm ent time period were
significantly associated with decreases in fatigue. Interestingly, the opposite pattern was
observ'ed with the coping strategy m aintaining activity levels. Although changes in this
variable w ere not significantly associated with changes in fatigue, a m oderately strong
correlation was observed between increases in m aintaining activity and decreases in
fatigue over the treatm ent period, w hile there was no observ'ed link in the post-treatm ent
period.

These findings are in line with the idea that increasing physical activity after

cancer treatm ent has a positive effect on fatigue and also suggest that m aintaining usual
activities, despite fatigue, can be adaptive during the treatm ent period; thus, the type o f
activity that is beneficial m ay vary over the cancer trajectory.
Similarly, while increases in sleep disturbance across the treatm ent period w ere
significantly correlated with increases in fatigue across the treatm ent period, no
significant associations were observed in the post-treatm ent tim e-fram e.

Such findings

suggest that the factors that contribute to CRF m ay change over time. Furtherm ore, the
specific role o f some contributing factors m ay be qualitatively different at different
tim epoints. For example, although the correlation was not significant, the direction o f the
association betw een fatigue and sleep in the post-treatm ent period contrasted the direction
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o f this relationship across the treatm ent period.
association

was

also

observed

with

social

Such a shift in the direction o f the
support

and

accom m odating to fatigue and seeking em otional support.

the

coping

strategies

Specifically, increases in

fatigue across the treatm ent period were associated with increases in perceived social
support and seeking em otional support and decreases in accom m odating to fatigue.
Conversely, increases in fatigue across the post-treatm ent period were associated w ith
decreases in perceived social support and seeking em otional support and increases in
accom m odating to fatigue.

Such findings, though not statistically significant, suggest

that accom m odating to fatigue by pacing activities and trying not to overdo things m ay an
effective strategy during treatm ent; however, increasing use o f this strategy after
treatm ent m ay be harmful. Similarly, patients who reported increases in social support
and seeking em otional support actually experienced w orsening fatigue over the treatm ent
period, w hile increases in social support and seeking emotional support after treatm ent
were associated with im provem ents in fatigue. W hile this result is in line with previous
findings on the im portance o f social support for patients who experience continued
fatigue after treatm ent (Serv'aes, Verhagen, et al., 2002c), it is likely that the observed
reversed relationship during treatm ent was not causal but reflected a greater need for
support among those with m ore severe levels o f fatigue. N evertheless, such shifts in the
direction o f association across different time periods within the cancer trajectory are
interesting, and highlight the com plexity o f the relationships between fatigue and the
proposed contributing factors.
5.4.4. J Limitations. Certain lim itations o f the current study should be noted.
The analysis was based on a very small sample o f patients, m ost o f whom were wom en
and had been treated for breast cancer. Thus it is not clear w hether the findings can be
generalised to a m ore diverse population o f cancer survivors with fatigue.

In addition,

because change scores across tim e were calculated for this analysis and bivariate
con'elations between change scores w ere calculated, m issing data on a subscale at any
one tim epoint had a substantial im pact on the num ber o f observations that were included
in each analysis. This m eant that, in addition to the small sample size at the outset, the
num ber o f participants on which a correlation was based was often even lower, calling
the reliability o f the results into question.

N evertheless, despite the small num ber o f

participants, m oderately strong and theoretically sound relationships still emerged.
Although scales with good psychom etric properties were used to assess each o f
the variables, the internal reliability o f some scales was poor at one or m ore tim epoints.
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Subscales that were not reliable were not retained for analysis as the m easurem ent
problem s w ould have m ade it impossible to accurately interpret the findings. No scale
had low internal reliability across all m easurem ent occasions, suggesting that some
m easures m ay have been inappropriate or confusing for participants at certain tim epoints.
For exam ple, although the focussing on sym ptom s scale had very high C ronbaeh’s alpha
values at T2 and T3 (a >.78), the alpha value for T1 was poor (a = .40). The concept o f
focussing on sym ptom s (i.e., spending a lot o f tim e thinking about fatigue, believing that
fatigue is the m ost significant thing in one’s life, and believing that o n e’s life is ruled by
fatigue) m ay not have been relevant or conceptually sound directly before patients were
due to start chem otherapy for cancer. Sim ilar reasoning could explain the som ew hat low
observed alpha value o f the stress scale at T1 and underscores the im portance o f using
scales that have been validated for use in the population o f interest. The PSS is a scale o f
global stress and, although the 10-item version has been used in previous studies on
cancer patients undergoing treatm ent (Golden-K reutz & Andersen, 2004; G olden-K rcutz
et al., 2005) and the shorter 4-item version (used in the current study) has been used with
cancer survivors (Alfano et al., 2011), the short form m ay not be appropriate for assessing
stress in cancer patients prior to treatm ent. In the current study, stress was retained for
the analyses because the alpha value was not far below .70; however, the findings relating
to this subscale should be interpreted with caution.
The use o f difference scores is also not w ithout controversy; m ethodological
problem s with difference scores have been w idely discussed and have focussed on their
frequently dem onstrated poor reliability (Gupta, Srivastava, & Sham ia, 1988; Lord,
1956).

However, m any authors have argued in favour o f the use o f difference scores

(Rogosa & W illett, 1983; Zim m ennan & W illiam s, 1982).

For exam ple, Rogosa and

W illtett (1983) note that difference scores estim ate true change and when individual
differences in tm e changes are appreciable, differences scores will show good reliability;
however, difference scores cannot detect individual differences in change scores that do
not exist.

Thus low reliability does not necessarily indicate poor m easurem ent, and

difference scores can be accurate and useful m easures o f change even when reliability is
low (Rogosa, Brandt, & Zim ow ski, 1982).

The current study undertook an initial

exploratory analysis in order to investigate w hether there was any evidence that changes
in beliefs were associated with changes in fatigue; however, further research with m ore
sophisticated analytic m ethods (e.g., growth curve m odelling) is warranted.

Future

studies should also investigate tem poral dim ensions o f these relationships; for exam ple,
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w hether changes in a predictor over one tim e period can predict subsequent changes in
fatigue.

In the current study, the association betw een change scores in fatigue and the

hypothesised contributing factors were assessed over the same tim efram es; therefore, the
direction o f effects could not be detem iined.

5.5 General Chapter Discussion
The aim s o f this study were to (1) evaluate w hether there is any evidence that
fatigued cancer survivors’ cognitive representations o f their fatigue contribute to their
sym ptom outcom es and (2) exam ine through w hat m echanism s cognitive representations
m ight play a role in fatigue. The first research question was addressed in each o f the
three phases o f this chapter. The strong associations between fatigue and m any cognitive
representations o f fatigue in phase 1 and the relatively large contribution o f the com posite
negative representation construct to a m ultivariate m odel o f fatigue in phase 2, support
the idea that patients’ beliefs can contribute to the fatigue experienced by patients after
cancer treatm ent. The findings from phase 3 were less com pelling; nevertheless, there
was some indication that changes in beliefs are linked to changes in fatigue in
theoretically-consistent ways, although changes in psychological factors had much
stronger (and significant) associations with changes in fatigue.

W hile the findings

presented in this chapter are based on correlational data, and therefore causation cannot
be inferred, they are in line with established m odels that posit that patients’ thinking
patterns and beliefs can impact on their sym ptom outcom es. The findings suggest that
the CSM provides a reasoned approach to more closely exam ine the types o f beliefs that
individuals form regarding CRF and to identify specific cognitions that m ay be
particularly significant.

The results indicated that severe consequence perceptions and

low coherence perceptions had the strongest relationships with fatigue severity.
Integrating these specific cognitions into the cognitive-behavioural fram ework o f CRF
m ay therefore add to this explanatory model.
An alternative explanation for the link betw een cognitions and outcom es is that
patients with m ore severe fatigue form m ore negative representations o f their condition.
However, this is not supported by findings from previous studies, which reported that
objective clinical m easures o f disease severity and illness are poorly associated with
illness outcom es and illness representations (Carlisle et al., 2005).

Such findings thus

suggest that representations do not m erely reflect an individual’s current m edical
condition and support the idea that m aladaptive perceptions can contribute to greater
disability.
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The second research question was addressed in both phase 1 and phase 2 o f this
chapter and explored the m echanism s through which cognitions m ight influence post
treatm ent fatigue in cancer survivors. Behefs about fatigue were related to m any o f the
psychological and behavioural factors that have been linked to fatigue, such as symptom
focussing, catastrophising, em otional distress in relation to fatigue, general perceived
stress, anxiety, depression, and self-reported physical activity, supporting dynamic
interrelationships betw een contributing factors and the idea that patients’ beliefs can help
to sustain the factors related to post-treatm ent fatigue.

Specific m ediational pathways

betw een cognitions and fatigue, through coping and psychological factors, were also
supported.
distress

and

In particular, there was evidence that psychological factors (emotional
depression)

and

cognitive

processes

(focussing

on

symptom s

and

catastrophising) partially m ediated the relationship between participants’ beliefs and
fatigue severity.

These findings are in line with the CSM

and suggest that

interrelationships betw een peoples’ beliefs, thinking patterns and psychological responses
play a role in persistent CRF.

However, there was no indication that active coping

strategics (other than perhaps seeking infom iation) or behaviours m ediated relationships
betw een cognitions and symptom severity, or indeed that such behaviours were predictive
o f fatigue.
Although the CSM provided a useful approach to dissecting the various illness
beliefs that may drive outcom es, use o f this conceptual approach did not substantially add
to the m ore general cognitive-behavioural explanatory model o f CRF. Overall the results
supported the central role o f negative thinking patterns in the perpetuation o f chronic
illness; however, a pattern o f negative sym ptom perceptions and unhelpful cognitive
processes already form s an integral part o f cognitive-behavioural models. M ore detailed
exam ination o f the role o f severe consequence beliefs and low coherence perceptions
specifically m ay provide further insight into the cognitive factors that contribute to
negative cognitive processes such as focussing on sym ptom s and catastrophising.
However, the m echanism s through which specific illness representations might im pact on
fatigue were not explored in the current study.
5.5.1 Lim itations. The results presented in this chapter are based on three
heterogeneous subsam ples that are unlikely to be representative o f cancer survivors with
CRF.

The specific lim itations associated with these sam ples have been previously

outlined; however, it is im portant to note again that, because o f these sam pling issues, the
results should be interpreted with caution.
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All participants included in this chapter self-reported that they experienced
“cancer-related fatigue” . However, participants w ith m edical conditions that m ay have
contributed to their fatigue were not excluded from the first and second study
subsam ples; thus, it is possible that the fatigue these participants experienced w as not
related to their cancer and/or their cancer treatm ent. Although the diagnostic criteria for
CRF necessitate the exclusion o f other com orbid psychiatric or som atic conditions
associated with fatigue, the assum ption that fatigue is secondary to psychopathology has
been previously questioned, as the direction o f causality betw een such factors and fatigue
in cancer patients is not clear (Young & W hite, 2006). A lthough som atic conditions like
heart disease and thyroid conditions m ay contribute to fatigue in cancer sui'vivors, it is
unreasonable to assum e that the presence o f such com orbidities m eans that the fatigue
experienced is not cancer-related. As it was not possible to definitively establish whether
the participants’ fatigue was as a consequence o f cancer/cancer therapy, participants with
fatigue-related com orbid conditions w ere not excluded. W hile this was a lim itation o f the
study, such difficulties are encountered in clinical practise, even w hen it is possible to
obtain detailed mcdical and psychiatric histories from patients.

The strength and

robustness o f the association betw een fatigue and the psychological and cognitive
variables included in this research suggests that regardless o f w hether or not patients have
other com orbidities contributing to their post-cancer fatigue, targeting such factors could
still be o f benefit to patients.
A final lim itation that cuts across all phases o f this study w as that a considerable
num ber o f different associations am ong fatigue and predictor variables w ere investigated.
Although a m ore stringent ;;-value o f .01 was used, the num ber o f coirelations carried out
was still large; therefore, there was a greater chance o f com m itting a Type 1 error.
Nevertheless, a hypothesis-led approach to correlational analysis was taken; all o f the
relationships investigated were based on the previous literature and established m odels
that specified plausible associations betw een the variables o f interest. Although the small
sam ple size and the num ber o f analyses carried out m ust be acknow ledged as a lim itation
o f the study, the findings make sense in light o f the study’s theoretical underpinnings.
5.5.2 Strengths and im plications. A num ber o f different approaches w ere used
in this study to evaluate the role o f cognitions in the fatigue experienced by cancer
survivors.

The associations betw een different types o f cognitions and fatigue were

explored, the role o f cognitive representations in the context o f m ore established
predictors was evaluated, and evidence that changes in cognitions are actually linked to
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changes in fatigue was assessed.

In addition, potential m echanism s o f influence were

tested based on sound theoretical principles, using sophisticated analytic techniques that
went beyond Baron and K enny’s causal steps regression approach (Hayes, 2009).
Furtherm ore, self-m anagem ent coping strategies specific to CRF were assessed to explore
the m echanism s through which cognitions m ight influence fatigue. Previous research on
the CSM has often relied on general m easures o f coping style rather than assessm ent o f
actual coping behaviours that are specific to the condition in question (Hagger & Orbell,
2003).

W eak associations with coping have been attributed to the use o f such generic

m easures; thus, the assessm ent o f coping strategies specific to CRF was a strength o f the
current study.
The findings have both theoretical and clinical im plications.

The association

betw een fatigue, cognitions and cognitive processes, such catastrophising and focussing
on sym ptom s, support the application o f a cognitive-behavioural model to understand the
fatigue experienced by cancer survivors. Furthennore, although the findings from phase
3 o f this chapter should be interpreted with caution, there was some indication that
different contributing factors can play qualitatively different roles at various points in the
cancer trajectory. This is in Hne with the cognitive-behavioural approach that m akes a
distinction betw een factors that precipitate the initial experience o f fatigue and those help
to sustain fatigue over tim e (Andrykowski et al., 2010). For example, accom m odating to
fatigue in the short term m ay be adaptive w hile undergoing cancer treatm ent; however,
excessive restnacturing o f o n e’s lifestyle and activities around fatigue after treatment m ay
have a detrim ental effect.

Further longitudinal research is necessary to investigate the

dynam ic relationships am ong contributing factors over time.
The strength o f the relationships between beliefs and fatigue supports the
cognitive-behavioural approach to understanding this symptom

and suggests that

assessing and m onitoring patients’ own representations o f their fatigue could be o f
clinical value. Furthennore, the obsei"ved interrelationships between m any o f the factors
associated with fatigue suggest that persistent fatigue m ay be linked to a specific pattern
o f responses to this sym ptom . The findings indicated that problem -focussed behaviours
and actions, such as physical activity, m aintaining activity and accom m odating to fatigue,
were inconsistently associated w ith fatigue severity; thus, the actions that participants
perform ed were not key predictors o f fatigue.

Instead, the strongest associations were

betw een w hat participants thought about their fatigue, the extent to which they thought
about their fatigue, and their psychological responses. This is in line with the idea that
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unhelpful cognitions about fatigue and excessive rum ination help to m aintain fatigue, and
suggests that some patients m ay define them selves in teirns o f their fatigue and adopt a
sick role that is in line this. Thus, a particular type o f illness identity m ay be associated
with persistent fatigue.

Further research is necessary to explore w hether early

interventions that are explicitly built around patients’ conceptualisation o f CRF are
effective in preventing the form ation o f m aladaptive beliefs and decreasing the severity
and duration o f fatigue post-treatm ent.
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Chapter 6: A L ongitudinal Study o f Fatigue in Patients Treated with
Chem otherapy: Explaining Inter- and Intraindividual D ifferences in Fatigue O ver
Tim e.

“Even before 1 found I had eaneer 1 was tired. It was always home and work and life. But now I
realise that cancer tiredness is much different, so all I can do is take one day at a time - and enjoy
life as much as I can!” —Jackie
6.1 Introduction
Fatigue is a com m on side-effect o f chem otherapy that can continue to negatively
impact on patients’ quality o f life post-treatm ent (Hofm an et al., 2007). However, fatigue
affects patients to varying degrees and it is not clear w hy some patients experience more
severe or persistent fatigue in response to cancer and/or cancer treatm ent than others.
Although m any studies have explored the contributing factors to fatigue in cancer
patients at different stages o f the treatm ent trajectory (for system atic review s see Oh &
Seo, 2011; Prue et al., 2006), insufficient longitudinal research has been carried out. The
aim o f this study was to investigate changes in fatigue over time in patients treated with
chem otherapy and to assess intra- and interindividual contributing factors to variations in
fatigue from before treatm ent to follow -up several m onths post-treatm ent. Based on the
previous literature and the findings presented in the preceding chapters o f this thesis, the
role o f three potential types o f contributing factors was investigated: psychological
w ellbeing, sleep-disturbance and physical activity.
Psychological, sleep- and activity-related factors are key com ponents o f m any
theoretical m odels o f CRF (e.g., the Edm onton fatigue fram ew ork, Olson et al., 2008; the
integrated fatigue m odel. Piper et al., 1987; the psychobiological-entropy m odel,
W inningham et al., 1994) and interventions aim ed at these factors are the main
nonpharm acological interventions recom m ended by the N C CN (2012a) for CRF in
patients both on active treatm ent and post-treatm ent.

A lthough a plethora o f research

supports the role o f such factors in CRF over the im pact o f dem ographic or m edical
predictors, inconsistent findings have been reported and m ost o f the research to date has
been cross-sectional, lim iting the conclusions that can be draw n (Prue et al., 2006). For
exam ple, although depression has arguably received the greatest attention and support in
the em pirical literature, it is still not clear w hether depression is a cause or a consequence
o f fatigue, w hether depression and fatigue share a com m on cause, or w hether the strong
association between depression and fatigue is m erely due to an overlap in symptom s
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(Brown & Kroenke, 2009; Oh & Seo, 2011).

W hile studies on sym ptom clusters in

cancer patients support the independence o f depression and fatigue (Donovan &
Jacobsen, 2007), findings from the few longitudinal studies carried out to date have been
inconsistent. Som e studies have found that changes in fatigue are significantly related to
changes in depression (Stone et al., 2001; Tchekm edyian ct al., 2003) w hile others have
reported that depression and fatigue do not follow the same patterns over tim e (Geinitz et
al., 2001; Schum acher et al., 2002; V isser & Sm ets, 1998). H ow ever, causal associafions
cannot be established by exam ining changes over only two points in tim e and, although
opposing trajectories do not support a causal relationship, obsei'ving different patterns in
depression and fatigue over tim e does not rule out the existence o f such a relationship.
Longitudinal designs and statistical techniques that are capable o f exploring w hether
depression can account for differences in fatigue between individuals and differences in
fatigue within individuals over tim e are necessary to better understand the nature o f this
relationship.
Only one study to date has exam ined bidirectional causal relationships between
depression and CRF; Brown et al. (2012) used structural equation m odelling to
investigate w hether initial levels o f depression would predict longitudinal changes in
fatigue.

Although depression and fatigue were strongly correlated, the study found no

evidence o f a directional relationship. However, the fm dings w ere based on data from
only two tim epoints, 3 m onths apart, and included patients at various stages o f the cancer
trajectory (e.g., new ly-diagnosed, disease-free and recurrent disease) all o f whom
experienced at least m oderate levels o f pain and/or depression. Thus, the findings are not
generalisable to patients who do not suffer from clinically significant levels o f these
symptom s. Furtherm ore, as som e patients w ere new ly diagnosed and others had a cancer
recurrence, it is likely that they were undergoing cancer treatm ent between the
assessm ent tim epoints; however, the effects o f cancer treatm ents on fatigue and the
relationship between fatigue and depression were not investigated. It is possible that the
role o f depression qualitatively or quantitatively changes over the course treatm ent
trajectory.

For exam ple, cancer and cancer-treatm ents m ay trigger fatigue and cause

initial increases in fatigue, w hile depression may play a greater role after the imm ediate
effects o f treatm ent have passed. This is in line with a cognitive-behavioural approach to
CRF and research that supports a distinction betw een precipitating and perpetuating
factors in the aetiology o f persistent fatigue after cancer (G ielissen, Verhagen, et al.,
2007; Gielissen et al., 2006; G oedendorp, G ielissen, V erhagen, & Bleijenberg, 2012).
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Additional longitudinal research is thus necessary to understand the nature o f the
relationship betw een fatigue and depression.
The same principles as those discussed in relation to depression can be applied to
the relationships betw een fatigue and other psychological factors, such as anxiety and
stress as well as slecp-disturbance and physical activity, which have received m uch less
attention than depression in the literature. A nxiety has often been investigated alongside
depression and the sam e m ixed findings have em erged (Geinitz et al., 2001; Stone,
Hardy, et al., 2000; Tchckm cdyian et al., 2003); however, as the role o f anxiety was not
supported in the results presented in die previous chapters o f this thesis, it was not
included as a predictor in the currcnt study.

Nevertheless, the roles o f stress, sleep-

dism ption and physical activity w ere investigated.
relationship

between

Longitudinal research on the

these variables and fatigue alm ost exclusively consists

of

intervention studies; research has evaluated the effectiveness o f interventions aim ed at
distress (Goedendorp et al., 2009), sleep (D irksen & Epstein, 2008; Savard, Simard,
Ivers, & M orin, 2005) and physical activity (Cram p & Daniel, 2008) for fatigue in cancer
patients.

Longitudinal research that explores the natural covariation between tliese

factors and fatigue can thus add to existing know ledge about the aetiology o f CRF.
The c u n en t study investigated how ratings o f fatigue changcd from before
chem otherapy to approxim ately nine m onths after the com pletion o f cancer treatm ent,
and exam ined w hether proposed psychological, sleep and behavioural contributing
factors could predict initial levels o f fatigue and the characteristics o f the trajectories o f
fatigue over time. In addition, changes in quality o f life (QOL) and how these related to
changes in fatigue were also explored. Individual growth curve m odelling was used for
this puipose.
6.1.1 Research questions and hypotheses. The current study sought to address
the follow ing research questions and hypotheses:
1.

Is there individual variation in fatigue?
•

2.

Fatigue was expected to vary both between and w ithin participants.

Does the level o f fatigue change over the occasions o f m easurem ent and, if
so, w hat is the shape o f the change in fatigue over tim e?
•

Based on the previous literature fatigue was expected to increase after
chem otherapy but then gradually decline after treatm ent, thus a
nonlinear fatigue trajectory was predicted.
change across individuals were expected.
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D ifferences in the rate o f

3.

Can m edical and dem ographic differences between individuals explain (a)
interdifferences in fatigue and (b) differences in the rate o f change in fatigue
over time?
•

Based on the findings in Chapter 4, differences betw een participants in
levels o f pain and num ber o f com orbidities were expected to contribute
to interdifferences in fatigue.

•

Differences in treatm ent-related factors were expected to influence the
rate o f change in fatigue after treatm ent; specifically, receiving
radiation therapy (RT) in addition to chem otherapy and receiving
ongoing treatm ent w ith H erceptin after the com pletion o f chem otherapy
were expected to slow or delay the rate o f recovery in fatigue after
treatment.

4.

Can differences in levels o f depression, stress, sleep disturbance, and physical
activity explain

inter- and intra-individual

differences in fatigue

and

differences in the rate o f change in fatigue across time?
•

Differences in the levels o f these predictors were expectcd to contribute
to between-individua! variation in fatigue, and differences in these
predictors over the m easurem ent occasions were expected to help
explain w ithin-individual variation in fatigue over time.

5.

Does QOL change over the m easurem ent occasions and can differences in
fatigue

explain

differences

in

QOL

betw een

individuals

and

within

individuals over time?
•

Fatigue was expected to be a significant predictor o f betw een-individua!
differences in QO L and changes in QOL w ithin-individuals over the
treatm ent trajectory.

6.2 M ethod
6.2.1 Design. A prospective longitudinal study was conducted with participants
recruited from M ay 2010 until Septem ber 2012 through two outpatient oncology review
clinics in a large urban teaching hospital in Dublin. Fatigue, Q O L and the hypothesised,
psychological, sleep- and physical activity-related predictors were exam ined in cancer
patients through repeated assessm ents, once before chem otherapy and four tim es after
treatm ent with approxim ately three m onths betw een each follow -up assessm ent.
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6.2.2 Participants.

6.2.2. J Ethics. Ethical approval for the study was obtained from the institutional
research ethics committees in both the hospital and the university (see Appendix 2) in
which the research was carried out. All participants provided written informed consent
prior to study inclusion, and all procedures followed were in accordance with the
Helsinki Declaration.
6.2.2.2 Participant eligibility and recruitment. The eligibility criteria for this
study and the recruitment procedure have been previously described in Chapter 4.
Briefly, patients attending oncology clinics to discuss potential adjuvant or neoadjuvant
treatment options for recently diagnosed breast, gastrointestinal, genitourinary or
gynaecological cancer or lymphoma were approached.
sampling was used.

Consecutive convenience

Eligible patients had a first-time diagnosis o f cancer and were

referred for chemotherapy with curative intent.
6.2.3 Procedure.

Assessment procedures. At the first assessment timepoint, participants

6.2.3.1

met with the researcher in the hospital during one of their scheduled hospital
appointments. They were given the first set o f questionnaires to complete before their
first session o f chemotherapy.

The questionnaires could be completed at home and

stamped addressed envelopes were provided for returning them.

For subsequent

assessments, participants were contacted by telephone at the appropriate follow-up time
and, if they were willing to continue with the study, questionnaires were then posted to
them at home.

Participants were contacted by telephone if they did not return a

questionnaire after two weeks. Another reminder call was made if participants still did
not return the questionnaire after a further two weeks had passed.
Table 6.1 Descriptive statistics fo r the number o f days post-treatment at which
questionnaires were completed fo r each assessment point
Timepoint; Tl

11

Timeframe:

After surgery/ 0-6 wks
before chemo 0-42 days

M{SD)

41.83 (19.0)

6.2.3.2

T4

T2b

T3

0-6 wks
0-42 days

3-5 months 6-8 months
9 months +
90-150 days 180 - 240 days 270 days +

16.20(9.3) 25.28(10.2)

115.30(17.1) 205.24 (16.2)

T5

294.04 (21.5)

Timing o f assessments. Each participant was assessed five times, once

before treatment (T l) and four times after treatment (T2-T5). The analysis in this chapter
focuses on the time since treatment pathways, and thus each assessment point is defined
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in terms o f where it falls on the participants’ treatment trajectory.

However, as

participants followed different treatment pathways, the timing o f these assessments and
how they were spaccd varied to some extent. Although each participant completed at the
most five assessments, there were actually six assessment timepoints (see Table 6.1).
This was the case because, although all participants completed an assessment before (T l)
and after chemotherapy (T2), some subsequently also had RT, or surgery and RT, after
chemotherapy and these participants completed their third assessment after they had
finished these additional treatments (T2b). Thus, the timepoint T2b was only relevant for
a subsample o f participants who had two post-treatment assessment points (the first postchemotherapy and the second post-RT). All participants were again included in T3 and
T4; however, as participants completed at the most five assessments, T5 was only
completed by those who had not already completed five questionnaires previously; Thus,
one subgroup completed the five assessments at T l, T2, T3, T4 and T5 and the other at
T l, T2, T2b, T3 and T4. In line with previous research on the predictors o f fatigue in
breast cancer survivors (e.g., Alexander, Minton, Andrews, et al., 2009; Bower, 2007;
Cavalli Kluthcovsky et al., 2011), ongoing use o f hormonal therapy at the follow-up
times was permitted.

Previous studies found no relationship between ongoing use of

hormonal therapy and fatigue (e.g., Donovan et al., 2007; Goedendorp et al., 2011). A
more detailed description o f the participants’ treatment trajectories and how the five
study timepoints fitted into these trajectories is included in Appendix 13.
6.2.4 Measures. An author-constiiicted questionnaire was used at Tl to collect
the following sociodemographic infomiation; age, gender, menopausal status, marital
status, number o f children and number o f children living at home, employment status,
and educational level.

In addition, one item was included as a brief measure o f pain:

“How would you rate your level o f pain on a scale o f 0 to 10 over the past 7 days?” (0 ‘Wo pain ”, 10 - ""Worstpain you can im agine”). Medical data including type o f cancer,
disease stage, type o f treatment (e.g., surgery, radiation therapy, chemotherapy, honnone
treatment) and treatment regimen, time since diagnosis and time of treatments, comorbid
medical conditions, and height and weight were collected from hospital medical charts.
Participants completed the questionnaires listed in Table 6.2 at each o f the study
assessment points.

In cases where individual items from standardised scales were

missing, the average o f the completed items was used to calculate the total score for a
scale, provided more than half o f the items were completed. All o f these measures have
been previously described in Chapter 4. The internal reliability o f each subscale was
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good (a = .72 to .94). As the distribution o f physical activity, m easured using M ETm ins/week, was heavily skewed, the Logio o f M ET-m ins/w cek was used for all analyses
reported.
Table 6.2 Overview o f the questionnaires used at each study tim epoint
No. of Min-Max
Items (score calculation)
Fatigue
Functional Assessment of Cancer Therapy - Fatigue
13 0-52
scale (FACT-F; Yellen et al., 1997)
(sum of 13)
Quality of Life
Linear Analogue Self Assessments (LASAs) on QOL
5 0-5
(QOL)
(Locke et al., 2007)
(mean of 5)
Pain
NCCN (2009) pain screening item
1 0-10
(one item)
Depression
Hospital Anxiety and Depression Scale (HADS;
6' 0-18
Zigmond & Snaith, 1983)
(sum of 6)
Stress
Perceived Stress Scale (PSS; Cohen et al., 1983)
4
0-16
(sum of 4)
Physical activity Short Intemational Physical Activity Questionnaire
7 n/a
(IPAQ short form; Craig et al., 2003)
(MET-mins/wk)
Sleep disturbance 3 author-constructed sleep disturbance questions and
1-7
7
4 items on typical bedtime, wake time, sleep
4 (mean of 3)
latency & sleep duration
& 4 items
(mins/hours)
'item 8 o f the HADS scale (“ I feel as if 1 am slow ed dow n” ) was excluded from the
Dimension

Questionnaire

com posite depression score in all o f the analyses presented in this chapter because o f the
sim ilarity betw een this itein and fatigue.
6.2.5 A nalysis. Descriptive statistics and frequency distributions were generated
to describe the participants’ deinographie and m edical characteristics and the m ean levels
o f fatigue, QOL, depression, stress, sleep disturbance and physical activity at the different
m easurem ent occasions. M ultilevel m odelling (M LM ; grow th curve m odelling) was used
to investigate changes in fatigue over time. This m ethod addresses both w ithin-person
(intraindividual) and betw een-person (interindividual) variability sim ultaneously by
analysing change on two levels; the level 1 m odel describes how each person changes
over tim e, while the level 2 m odel captures w hether the rate o f change varies across
individuals in a system atic w ay (Singer & W illett, 2003).

Level 2 outcom es can be

m odelled as a function o f characteristics that differ betw een individuals (e.g., treatm ents
received).

C om bining Level 1 w ith Level 2 results in a m ixed model with fixed and

random effects and reflects how interindividual differences influence the final outcom e o f
interest, while also taking intraindividual contributions to change into account (Shek &
Ma, 2011).

158

MLM was chosen for the longitudinal analyses o f the data because it does not
require a balanced design; thus, the num ber and the spacing o f assessm ents could vary
across respondents and m issing data for assessm ent points were perm issible (Shek & Ma,
2011).

A lthough an effort was m ade to assess each participant at corresponding

tim cpoints, the actual num ber and tim ing o f assessm ents were not the same across
respondents: the treatm ent pathw ays and the length o f individual treatm ents varied
betw een participants, scheduled treatm ents w ere often deferred on m edical grounds or
because o f scheduling conflicts, and participants did not always return questionnaires or
com plete and return questionnaires prom ptly. The second advantage o f MLM is that it
allows the study o f both intra- and interindividual differences in growth param eters,
thereby enabling exam ination o f the patterns o f change and the effects at both individual
and group levels. Furtherm ore, the effects o f predictors at higher levels (e.g., treatm ent
type) and predictors o f individual growth can be flexibly added to the model to exam ine
relationships between prcdictors and changcs in the outcom e variable over time.

Such

predictors can be discrete or continuous as well as tim e variant (e.g., depressive
sym ptom s) or tim e-invariant (e.g., gender).
The data were analysed through PASW 18 statistical software using the mixed
model procedure. The m axim um likelihood (M L) estim ation m ethod was used, as both
fixed and random effects were explored (Singer & W illett, 2003). The repeated measures
o f the dependent variable (i.e., fatigue) were conceptualised as being nested within
individuals. This m ethod m odelled individual change over tim e, detem iined the shape o f
growth curves, explored system atic differences in change related to hypothesised
explanatory variables, and exam ined the effects o f covariates on differences in the initial
status and the rate o f growth. An unstructured covariance matrix was specified at Level
2, which places no constraint on how each level o f the random effect w ould relate to
another one and estim ates all possible variances and covariances (Singer & W illett,
2003).

To detem iine the best m odel, -2 log likelihood (-2LL; i.e.,

likelihood ratio

test/deviance statistic), Akaike Inform ation Criterion (AIC), and Bayesian Information
Criterion (BIC) were used; sm aller values on these goodness o f fit indices indicate better
m odel fit for the data (Shek & Ma, 2011).
The analysis proceeded as follows.

To address the first research question, the

unconditional m odel with no predictor variables was exam ined (no change model) to
assess the am ount o f variation that existed in intra- and inter-individual levels.
outcom e

variable

(fatigue)

was

centered

around
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the

grand

mean.

Next,

The
the

intraindividual variability in fatigue over time was examined using unconditional growth
models (i.e., without the inclusion o f predictors).

In this study, time refers to the

occasion o f assessment (T1 - T5) that describes where a participant is in terms o f their
treatment trajectory, rather than an absolute time since diagnosis or treatment.

The

pretreatment assessment point (T I) was set at 0 and T2/T2a, T2b, T3, T4 and T5 were set
at 1, 2, 3, 4 and 5 respectively. Three models, that represented different trajectories o f
fatigue over time were examined: linear time effect, which explored whether participants’
fatigue levels changcd at a constant rate; a quadratic effect, which explored whether there
was cuivature in the trajectoiy o f fatigue (i.e., acceleration or deceleration over time with
one stationary point); and a cubic effect, which explored whether fatigue changed at a
nonlinear growth rate with two stationary points. These analyses addressed the second
research question by identifying the change parameters that best described individual
changes in fatigue over time.

The proportion o f intra-individual variability in fatigue

accountcd for by time was also examined.
To address the third research question, interindividual differences in initial fatigue
levels and rates o f changc in fatigue were examined by adding potential demographic
medical and treatment-related predictors as fixed effects and examining their interactions
with time. To address the fourth research question, interindividual differences in initial
fatigue and intraindividual differences in fatigue across time were examined by adding
the time-variant hypothesised psychosocial predictors (i.e., depression, stress, sleep
disturbance and physical activity) to the model at Level 1. The model was adjusted for
the presence o f covariates that might affect individuals’ fatigue by including the
significant {p < .05) demographic and medical predictors from the previous step. Finally,
to address the fifth research question the same steps outlined above were used to examine
inter- and intraindividual variability in QOL over the measurement occasions.

The

proportion o f variability in QOL between and within participants that could be explained
by fatigue was assessed.
6.3 Results
6.3.1 Study response rate. A breakdown o f the drop-out rate and flow o f
participants through each study timepoint is included in Figure 6.1. In total, 136 patients
were approached and 120 (88.23%) consented to participate in the study.

O f the 16

patients who did not consent, four were excluded because they could not be contacted
again before their treatment was scheduled to begin and 12 patients declined to
participate.

Reasons given for not participating were feeling overwhelmed with the
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diagnosis and the required treatm ent (n = 5), having too m uch to think about already (n =
4), participating in a clinical trial already and therefore not w anting to do another research
study (n = 2), and having no interest in research (n = 1).
Eight participants, who

had consented to take part in the study, changed their

m inds about participation before T l.

Reasons given for not continuing with the study

were feeling too anxious about the treatm ents (n = 4) and having too m uch to think about
at the tim e (n = 4). A further 10 participants w ere excluded because it em erged that their
disease was more advanced than originally diagnosed and/or they showed signs o f
disease progression after chem otherapy and their subsequent treatm ent was no longer
considered curative.

These 18 patients were excluded and arc not represented in the

description o f participant characteristics in the next section. Therefore, there w ere 102
participants in the final sample.
Drop out from the study after Tl w as low (n = 9; 8.82%); how ever, not all
participants returned questionnaires for every tim cpoint.

In addition, as occasion o f

m easurem ent (e.g., T2 = after chem otherapy) was used to define tim e
study, questionnaires that were

in the current

com pleted outside the specified tim efram e for a given

assessm ent point were excluded to m inim ise the am ount o f variation in tim e since
treatm ent in this subsam ple, so that reasonable com parisons could be m ade across
participants at each tim epoint. Five participants dropped out at T2; three o f these could
not be contacted to arrange follow-up assessm ents and two declined to continue with the
study. Reasons for not continuing were feeling overw helm ed or not w anting to till in any
m ore questionnaires.

O f the 74 participants who received further treatm ent after

chem otherapy, T2b questionnaires were only available for 46 participants;

five

questionnaires w ere not returned and 17 were com pleted outside the specified tim efram e,
one o f which was com pleted within the T3 tim efram e and was therefore included at this
later tim epoint instead (T3 for this participant w as used for T4 and T4 was used as T5).
A further two participants dropped out at T2b; one could not be contacted to arrange
further follow-up assessm ents and the other declined to continue with the study due to
time pressure. A t T3, 79 questionnaires were com pleted and returned within the specified
tim efram e;

10

questionnaires

were

excluded,

five

participants

did

not

questionnaires, and one participant dropped out o f the study due to tim e pressure.
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return

Patients approached
(n = 1 3 6 )

Consented to take part (n = 120)

Excluded before consent (n = 16)
- Rccontact could not be made (n = 4)
- Declined to participate (n = 12)

T 1(n=102)
- Completed TI questionnaire (n = 100)
- Did not return T1 questionnaire (n=2)

Excluded T1 (n = 18)
- Declined further participation (n = 8)
- Excluded retrospectively at T2 due to
disease progression (n = 10)

T2/2a (n = 97)
- Completed T2 questionnaire (n = 87)
- Completed questionnaire outside specified
timeframe (n =5)
- Did not return T2 questionnaire (n = 5)

Excluded T2 (n = 5)
- Declined further participation (n = 2)
- Could not be recontactcd (n = 3)

T2b (n = 68)
- Completed T2b questionnaire (n = 46)
- Completed questionnaire outside
specified timeframe (n =16)
- Did not return T2 questionnaire (n = 5)
- Included in a later timepoint (n = 1)

Excluded T2b (n = 2)
- Declined further
participation (n = 1)
- Could not be
recontacted (n = I )

T3 (n = 94)
- Completed T3 questionnaire (n = 79)
- Completed questionnaire outside specified
timeframe (n = 10)
- Did not return T3 questionnaire (n = 5)

Excluded T 3 ( n = l )
- Declined further participation (n = 1)

T4 (n = 93)
- Completed T4 questionnaire (n = 59)
- Completed questionnaire outside specified
timeframe (n = 22)
- Did not return T4 questionnaire (n = 9)
- Included in a later timepoint (n = 3)

Excluded T4 (n = 1)
- Declined further participation (n = 1)

T5 (n = 29)
- Completed T5 questionnaire (n = 25; includes
4 late from previous timepoints)
- Did not return T5 questionnaire (n = 4)

Figure 6.1. Ovci-view o f drop-out rate and flow o f participants through cach study
tim ep o in t.
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At T4, nine participants did not return questionnaires and one participant dropped
out because she was feeling ovcm helm ed; 25 participants returned questionnaires outside
the specified tim efram e and were therefore excluded for this tim epoint, three o f these
questionnaires w ere com pleted within the T5 tim efram e w ere therefore included at this
tim epoint instead.

Finally, 21 o f the 28 participants who did not have additional

treatm ents after chem otherapy com pleted and returned T5 questionnaires; in addition,
four T4 questionnaires that had been com pleted late and fell into the T5 tim efram e w ere
also included. Four participants did not return questionnaires for this final timepoint.
O f the final sam ple o f 102 participants, com plete data sets (questionnaires from
five study tim epoints) were available for 73 participants; 14 participants com pleted
questionnaires at four tim epoints, three at three tim epoints, seven at two tim epoints and
five at one tim epoint only. Thus a total o f 449 questionnaires were collected; however,
53 o f these questionnaires were excluded because they were returned outside the
specified tim efram e for an assessm ent point.

Therefore, data from 396 questionnaires

(out o f a potential 510 for 102 participants across five tim epoints) were analysed, giving
an overall questionnaire response rate o f 77.64%.
6.3.2 Participant characteristics. The dem ographic and medical characteristics
o f the participants arc displayed in Table 6.3. Participants’ ages at diagnosis ranged from
19 to 77 with a mean age o f 49.45 years (SD = 10.92). The vast m ajority o f participants
were fem ale and either married or living with a long tem i partner.
participants were white.

All but three

The m ajority o f participants had children; o f these, 81% had

children living at home. M ost participants were em ployed full- (n = 51) or part-tim e (n =
2) and had at least an upper second level o f education (>12 years). M ore than half o f the
sam ple was overw eight according to the W HO BM I classification; the mean BMI was
27.19 (SD = 5.37). Less than h alf o f the sample had another health problem at the tim e o f
diagnosis; the mean num ber o f com orbidities was 0.85 (SD = 1.10). The m ost com m on
com orbidities were hypertension (n = 15), cholesterolem ia (n = 12), thyroid problem s (n
= 12), asthm a (n = 8), osteoarthritis (n = 6) and depression (n = 6). The vast m ajority o f
participants had breast cancer and m ost participants had lymph nodes positive for cancer
at the tim e o f diagnosis ( M = 3.26, SD = 4.82). The m ajority o f patients w ere treated with
radiation and surgery as well as chem otherapy. A ppendix 14 contains a m ore detailed
breakdow n o f participants’ treatm ents regim ens and their comorbidities.
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Table 6.3 Participants ’ demographic and clinical characteristics (n = 102)
Demographic characteristics
Gender

n

%

Clinical characteristics
Cancer type

n

%

Male
Female
Menopausal status

7
95

6.86%
93.14%

Premenopausal
Perimenopausal
Postmenopausal
Children

49
17
26

53.30%
18.40%
28.30%

Breast Cancer
Gynaecological Cancer
Colorectal Cancer
Lymphoma
Disease stage

79
12
8
3

77.45%
11.76%
7.84%
2.94%

Has children
Has children living at
home
Marital status

74

72.55%

19
46
37

ou

I
II
III
Positive lymph nodes
present
Type of treatment

18.63%
45.10%
36.27%
64.71%

Maixied/Partnered

69

58.82%

Chemotherapy

67.65%
18.63%
6.86%
6.86%

Surgery
Single
19
Separated/Divorced
Radiation Therapy
7
Widowed
7
Hormonal treatment
Employment status
Herceptin
Comorbities
Employed
54
52.94%
Housewife
24
No comorbidities
23.53%
Retired
11
1 comorbidity
10.78%
Resigned for health
6
2
comorbidity
5.88%
Unemployed
5
>3 comorbidities
4,90%
BMI
(kg/m‘) class'*
Student
2
1.96%
Highest educational level
Underweight (< 18.5)
10.89%
Primary (< 8 years)
11
Normal (18.5-24.9)
19.80%
9 - 1 ! years
20
Overweight (25 - 29.9)
36.63%
12- 14 years
37
Obese (>30)
22.77%
Third level education
23
Postgraduate
10 9.90%
“Based on W orld Health Organisation BM I classifieation.

00
10
2
92
81
70
16

100%
90.20%
79.41%
68.63%
15.69%

52
25
17
8

50.98%
24.51%
16.67%
7.84%

1
39
38
24

0.98%
38.24%
37.25%
23.53%

6.3.3 Descriptive statistics for fatigue, the hypothesised psychosocial
predictors, and quality o f life. The m ean level o f fatigue increased by 7.45 points from
T1 to T2 and subsequently decreased betw een T2 and T4 by a total o f 8.66 points;
although there was less change in the latter part o f the trend com pared to the initial
change betw een T2 and T2b (see Table 6.4).

Between T4 and T5 a slight increase in

fatigue was observed. The pattern o f changes suggests a nonlinear growth trajectory with
accelerations and decelerations in fatigue severity over time.

This was supported by

visual inspection o f the data; Figure 6.2 illustrates individual cubic growth trajectories o f
fatigue across the m easurem ent occasions.
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Table 6.4 Descriptive statistics fo r the variation in fatigue, predictors and QOL over time

T l; 0
(n=71)
T2: 1
(11=87)
T2b:2
(11=46)
T3 (3)
(11=79)
T4: 4
(11=58)
T5: 5
(11=23)

M{ SD)
Min-Max
M{ S D)
Min-Max
M{ S D)
Min-Max
M{ S D)
Min-Max
M{ SD)
Min-Max
M{ S D)
Min-Max

Fatigue

Depressio
n

Stress

36.81 (12.09)
03-52
29.36(12.69)
03-52
34.93 (11.27)
14-52
36.89 (10.15)
05-52
38.02 (10.64)
09-52
37.72(11.57)
10-52

3.13 (3.36)
0-16
4.44 (4.21)
0-18
2.46 (2.39)
0-8
2.82 (3.16)
0-16
2.29 (3.01)
0-13
2.24 (2.88)
0-09

1.38 (0.87)
0 - 3 .7 5
1.39(0.94)
0-4
1.07 (0.77)
0 - 2 .5 0
1.20 (0.94)
0-4
1.25 (0.87)
0-3.75
1.06 (0.77)
0-2.25

Sleep
disturbanc
e
4.08 (1.99)
1 -7
3.81 (1.87)
1 -7
3.95 (1.71)
1 -7
3.49 (1.78)
1-7
3.70 (1.79)
1 -7
3.51 (1.82)
1 -7

Physical
activity

QOL

3.41 (0.50)
2 - 4 .2 5
3.18(0.51)
1 .7 8 -3 .9 8
3.37 (0.47)
2 .4 7 -4 .5 2
3.58 (0.40)
2 .6 9 -4 .6 7
3.45 (0.60)
1 .5 2 -4 .5 1
3.49 (0.35)
2.91 - 4 .2 5

6.92(1.91)
1 .8 0 -1 0
6.05 (2.29)
0 -1 0
7.11 (2.13)
1. 40 - 10
6.98 (2.09)
0-10
6.92 (2.18)
2 - 10
7.13 (2.00)
2 .8 0 - 10

Note. Lower scores indicate higher fatigue on the FACT-F. Depression scores exclude
item 8 o f the HADS. The Logio of MET-mins/week is reported for physical activity.

60 -

40 -

30 D)

20-

10-

00.00

1.00

2.00

3.00

4.00

5.00

Time point

Figure 6.2. hidividual cubic growth trajectories in fatigue.
Note. Bold line indicates overall cubic fit line. As a minimum o f four timepoints are
necessary to fit a cubic growth pattern, only participants for whom scores were available
on at least four timepoints (n = 67) were included in this figure to aid interpretation.
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Depression, physical activity and QO L showed patterns sim ilar to fatigue over
time, whereby there was a decrease in QOL and physical activity and an increase in
depression between T1 and T2 and subsequent increases in QOL and physical activity
and a decrease in depression after T2 (see Figure 6.3).

Stress and sleep exhibited

different patterns over time; both w ere highest at T l, stress decreased at time T2b,
increased som ew hat at T3 and T4 and subsequently decreased to its lowest point at T5,
while sleep disturbances decreased at T2, and subsequently followed a pattern o f slight
increases followed by slight decreases over the rem aining m easurem ent occasions.
0 .4
0.3

0.2
0.1

"■ ■ "F atigue
=

“ Stress

— • - S l e e p distu rbance

0.2

— —

-0.3

'

-

Physical activity

■■ Depression
Quality of life

-0.4
-0.5
-

0.6
Tl

12

T2b

T3

T4

T5

T im e p o in t

Figure 6.3. Trajectory o f fatigue, stress, sleep disturbance, physical activity, depression
and QOL over time.
Note. Scores on each variable represent z-scores. The signs o f the z-scores were reversed
for depression, stress and sleep to aid inteipretation o f patterns over time.
6.3.4 Individual differences in fatigue. The unconditional model (M odel A; see
Table 6.5) with no predictor variables (i.e., no change model) was exam ined to assess the
m ean o f the outcom e variable fatigue and the amount o f variation that existed in intraand interindividual levels. The estim ated grand mean was -0.36.

The variation at the

intercept (P = 53.86, p <.001) and the residual variation (P = 88.28, p <.001) were
significant, indicating that there w ere significant differences both betw een participants
and within participants; thus, the results suggested that fatigue varied from occasion to
occasion, and participants varied from one another. The intraelass coirelation coefficient
(ICC), which describes the am ount o f variation that is related to interindividual
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differences (Shek & Ma, 2011), was 37.89, indicating that approxim ately 38% o f the total
variation in fatigue was due to differences betw een participants.
6.3.5 Individual and mean changes in fatigue over tim e. Unconditional
growth m odels that represented different trajectories o f time (M odel B: linear, M odel C:
quadratic and Model D: cubic growth; see A ppendix 15) were used to detennined the
shape o f growth curves in the data, assess whether the addition o f tim e could account for
intraindividual variability in fatigue, establish whether there were differences in the
participants’ initial fatigue scores, and exam ine w hether there w ere differences in
participants’ rate o f growth over time. The sim ple default Level 1 covariance matrix was
used for the analyses presented below. However, in line with recom m endations (Heck,
Thom as, & Tabata, 2010; Singer & W illett, 2003), other covariance structures for Level I
were considered so that the fit o f covariance structures that do not assum e constant
variances for all occasions and/or uncorrelated residual covariances across repeated
m easurem ents could be tested.

Nevertheless, the original covariance m atrix structures

were retained; the rationale for this is briefly discussed below.
Table 6.5 No change and cubic change models f o r the fatigue data (n = 102) com pared
with a cubic m odel that incorporates the predictors pain and num ber o f com orhidities

Fixed effects
Composite model

Variance
components
Le\el 1
Level 2

No of parameters
Goodness of fit

Model A
No change

Model D
Cubic change

Model E
Pain and no. of
comorbidities

Intercept (T l)
Time (linear)
Timc^ (quadratic)
Time^ (cubic)
Pain
Number of comorbidities
Time*Comorbidities
Time^*Comorbidities
Timc‘^*Comorbiditics

-0.36
-

1.09
-11.15***
6.11***
“0 79***
—

6.05***
-7 83***
2 98***
-0.48**
-1 42***
-1.87
-3.52*
2.34**
-0.35**

Within person (residual)

88.28***

67.75***

60.45***

In Tl (intercept)
53.86***
In linear term (slope)
Covariance between linear term & intercept

86.54***
3.08
-10.55*

60.51***
3.21*
-9.72*

8
2927.49
2943.49
2975.21

13
2823.06
2849.06
2900.45

-2LL (deviance statistic)
AIC
BIC
* p < .05, ** ;;< .01, ***/> < .001.

3
2973.42
2979.42
2991.32
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M odel fit. Goodness o f fit tests o f the deviance betw een the linear and the
quadratic m odels (p < .01) and between the quadratic and cubic m odels {p < .001)
indicated that a cubic model (M odel D) fit the data significantly better (Shek & Ma,
2011).

In addition, both the AIC and the BIC goodness o f fit indices declined (by 28

points and 24 points respectively from the quadratic to the cubic model). M ore detailed
output on each o f the unconditional growth m odels can be found in Appendix 15;
however, as the cubic model provided the best fit and the cubic param eters were retained
for subsequent m odels, only the output relating to this m odel is discusscd. This output is
presented in Table 6.5.
Intraindividual variability in fatigue. There was a dccline o f 20.53 in the withinindividual residual variation between unconditional m odel and the cubic growth model
(see Table 6.5), which suggests that about 23% o f the residual variation within
individuals was accounted for by a cubic growth pattern (Singer & W illett, 2003). The
w ithin-individual variation that rem ained was significant, supporting further exploration
o f the effects o f tim e variant predictors.
Initial levels o f fatigue. The intercept for the cubic growth model was 1.09, which
represents the estim ated average centered fatigue score at T1 when no covariates were
included in this model.

As this value was not significant, it suggests that the average

fatigue score at baseline was not different from the overall grand m ean fatigue score
across the different m easurem ent points.

However, the random error term associated

with the intercept (p = 86.54, p <.001) was significant, suggesting that participants’
fatigue scores differed substantially at T 1; this variability could be explained by betw eenindividual (i.e.. Level 2) predictors.
Changes in fatigue over time. The fixed effects for the linear (P = -11.15),
quadratic ((3 = 6.11) and cubic (P = -0.79) param eters were all significant (j) <.001)
supporting significant changes in fatigue scores over tim e and changes in the rate o f
change. This trend is plotted in Figure 6.4 and suggests that (as higher fatigue scores
indicate low er fatigue) fatigue peaked at T2 (after chem otherapy) and subsequently
decreased until T4 after which it increased again.
Inter-individual differences in the rate o f growth were also investigated.

The

random error term associated with the linear slope param eter (p = 3.08, p > .05) was not
significant, suggesting that there was no significant variation in the initial rate o f change
across participants. There was no evidence o f significant variability in individual change
param eters for quadratic or cubic rate o f growth betw een participants {p > .05); thus,
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these param eters were treated as fixed in the analyses (i.e., tim e and tim e were not
included as random effects in the model).
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Figure 6.4. Cubic changes in fatigue over time.
Covariance structure o f repeated m easurem ents over time. The default Level 1
scaled identity m atrix, which assum es a constant variance for all occasions, was used to
specify the w ithin-subjects error structure in the analyses detailed above.

However, as

this type o f error structure m ay not be appropriate for longitudinal data w here there m ay
be

heterogeneous

variances

for

each

m easurem ent

occasion

and/or

significant

relationships betw een the m easurem ents from one occasion to the next, different Level 1
residual covariance stm ctures were also considered using the repeated com m and in
PA SW (Heck et al., 2010).

However, m odels that used a covariance structure that

allowed heterogeneous variances for difference m easurem ent occasions (i.e., a diagonal
covariance structure) and a covariance structure that assum ed correlated residual
variances betw een repeated m easurem ents (i.e., an autoregressive eiror covariance
m atrix) had a w orse fit to the data (output available in Appendix 15).

Therefore, the

default scaled identity m atrix was retained. Heck et al. (2010) note that this sim plified
w ithin-subject error structure is often sufficient for repeated m easurem ent studies o f short
duration.
6.3.6 Interindividual differences in fatigue and in the trajectories o f fatigue.
6.3.6.1 D em ographic an d m edical predictors. The third research question
queried w hether dem ographic and m edical characteristics im pacted on (a) interindividual
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differences in fatigue level and (b) individual rates o f change in fatigue over time.
Specifically, pain and number o f comorbiditics were expected to predict individual
differences in fatigue levels (part a), and treatment-related factors were expected to
influence the rate o f recovery from fatigue after treatment (part b). Based on the previous
findings presented in this thesis (see Chapter 4), the role o f other demographic and
medical factors was not explored.
(a) Pain and comorbidities. Pain and number o f comorbidities were entered into
the cubic growth model as fixed effects (Model E; see Table 6.5). As pain was assessed
at each measurement occasion, this variable was entered as a time-varying predictor at
Level 1, while number o f comorbiditics was entered at as a time-invariant predictor at
Level 2. The effects o f these predictors on the shape o f individual growth trajectories
were explored by testing interactions with the time parameters. The findings indicated
that pain had no effect on the rate o f change in fatigue over time; therefore, pain was
entered only as a predictor o f the intercept in Model E described below.
Model E was a significantly better fit for the data than the unconditional cubic
model (x'(5) = -104.43, p < .001; AAIC = -94.43; ABIC = -74.76). The intercept was
significantly different from the overall centered mean fatigue score when adjusting for
pain and number o f comorbidities (p < .001); thus, the data indicated that participants
who had rated their pain as 0 and had no comorbidities had an initial centered fatigue
score o f 6.05. Pain was a significant predictor o f participants’ fatigue scores (/; < .001);
the findings suggested that for every one point increase in pain, the fatigue score would
decrease by 1.42 points. The parameters for linear (P = -7.83,/? < .001), quadratic (P =
3.98, p < .001) and cubic (P = -0.48, p < .01) growth rate all remained significant.
Furthennore, number o f comorbidides was a significant predictor o f linear, quadratic and
cubic growth, but was not significantly associated with initial fatigue status (P = -1.87,/?
> .05). Figure 6.5 illustrates the effect o f number o f comorbidides on the rate o f change
across time using the average, the minimum, and the maximum observed number o f
comorbidities as prototypical values (Singer & Willett, 2003). Having a greater number
o f comorbidities resulted in a faster rate o f change in linear (P = -3.52,/) < .05), quadratic
(P = 2.34,/? < .01) and cubic growth (p = -035, p < .01).
After controlling for the effects o f pain and number o f comorbidities, there was
sdll significant variance in the inidal intercept (P = 60.19, Wald Z = 3.93, p < .001) and
the variability in the linear growth rate was also significant (P = -3.21, /> < .05),
indicating that other inter-individual differences could account for these variations. The

170

predictors pain and com orbidities accounted for 11% o f the w ithin-individual variations
in fatigue, after the cubic growth pattern was taken into account; however, the rem aining
residual variance was still significant (P = 60.45, p < .001), suggesting that significant
variability within participants over the m easurem ent occasions was not accounted for in
the model and thus supporting the m erit o f exploring the effects o f w ithin-individual
predictors.
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Figure 6.5. Fitted trajectories o f the centered fatigue score over time for participants with
no com orbidities, one com orbidity and five com orbidities.

(h) Im pact o f treatm ent-related factors on the shape o f individual growth
trajectories. It was hypothesised that (i) receiving RT in addition to chem otherapy and
(ii) receiving ongoing treatm ent with Herceptin after chem otherapy w ould influence the
rate o f recovery after treatm ent.

In order to address these hypotheses, the individual

change param eters for tim e m ust be m odelled as a function o f the predictors.

As the

predictors were not expected to influence initial fatigue status at T1 and rate o f change
over the course o f chem otherapy (i.e., T1 to T2), only the post-treatm ent tim epoints were
o f interest. Thus, to reduce the num ber o f param eters to be estim ated in the model and to
increase the accuracy o f the estim ated relationship between fatigue level and tim e, a
separate post-treatm ent growth curve m odel was calculated using the actual num ber o f
weeks since treatm ent as the m easure o f time.
The findings indicated that a quadratic m odel fit the data significantly better than
a linear model (p < .01); furtherm ore, a cubic growth trend did not im prove m odel fit {p >
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.05; the AIC and BIC increased). Tiie positive effect o f hnear growth ((3 = 0.43, p <.001)
indicated that fatigue initially decreased after treatment (as higher fatigue scores indicates
lower fatigue); however, the negative effect o f quadratic growth (p = -0.01, p <.001)
indicated a deceleration in the rate o f change (see Table 6.6 and Figure 6.6).

This

trajectory o f fatigue post-treatment is in line with the growth trend o f fatigue between T2
and T5 that was observed in Figure 6.4.
Table 6.6. Comparison o f fitting linear and quadratic trajectories to the post-treatment
fatigue data and the effects o f treatment with radiation therapy (RT) and Herceptin on
individual quadratic growth trajectories
Fixed effects
C om posite m odel

Variance
com ponents
Level 1
Level 2

N o o f parameters
G ood ness o f fit

Linear

Quadratic

RT

Herceptin

0.23
0.07

-3.31

-

-2.04
0 .43**
-O.OI**

-

-

-

-

-

-

-0.01*
1.87
-0.44
0.01

-1.14
0.36*
-0.01

-

-

-

-

-

-

-

-

-

-5 .9 0
0.42
-0 .0 2

W ithin person (residual)

5 5 .8 2 * * *

51 92***

5 1 .2 6 * * *

5 3 .5 3 * * *

I n T l (intercept)
In linear term (slop e)
C ovariance betw een
linear term & intercept

94 21 * * *
0.0 4
-L 3 8

9 8 .0 5 * * *
0.05
-1.47*

0.05
-1.52*

9 2 .2 4 * * *
0 .04
-1.36

6
2 0 0 1 .4 3
2 0 1 3 .4 3
2 0 3 4 .9 9

7
1993.25
20 0 7 .2 5
2 0 3 2 .4 2

10
1985.98
2 0 0 5 .9 8
2 0 4 1 .9 3

10
1939.90
1959.90
1995.62

Intercept ( T l)
Tim e (linear)
Time^ (quadratic)
RT
T im e*R T
T im e“*RT
Herceptin
Tim e*H erceptin
Time^*Herceptin

-2LL (deviance statistic)
AIC
BIC

* p < .05, **/)< -01,

99 79
"

* * *

-

< -001.

To test the effect o f treatment-related factors on the shape o f individual growth
trajectories after treatment, the dichotomous variables treatment with RT and treatment
with Herceptin were entered individually as predictors o f the intercept, linear and
quadratic growth parameters. Adding treatment with RT to the quadratic growth model
resulted in a small decrease in the AIC; however, the improvement in model fit was not
significant (x"(3) = 7.27, p < .05), the BIC increased and treatment with RT was not a
significant predictor o f the centered fatigue score at the intercept or linear or quadratic
growth (p > .05; see Table 6.6). Adding treatment with Herceptin to the cubic growth
model resulted in a significantly improved model fit (x^(3) = 53.35, p < .001; AAIC = 172

47.35; ABIC = -36.80). However, although the linear and the quadratic rate o f change
appeared to be faster in participants treated with ongoing Herceptin than those who did
not reccive Herceptin {Figure 6.6), treatment with Herceptin was not a significant
predictor o f initial fatigue status or linear or quadratic growth (see Table 6.6).
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Figure 6.6. Quadratic growth trajectories o f all participants post-treatment without the
addition o f any covariates and fitted trajectories o f participants who received ongoing
Herceptin treatment compared to those who did not receive Herceptin.

As neither ongoing treatment with Herceptin nor treatment with RT had a clear
significant impact on the rate o f change in fatigue post-treatment, these variables were
not included in further analysis. All subsequent models were based on the six assessment
timepoints (T1 to T5) and built on the cubic model presented in Table 6.5.
6.3.6.2 Psychosocial predictors. To address the fourth research question, which
queried whether depression, stress, sleep disturbances, and physical activity could
account for initial differences in fatigue and changes in fatigue over time, these predictors
were entered into the cubic growth model as fixed predictors at Level 1. Since each o f
these predictors had the potential to change over time, each predictor was initially tested
separately (Models F - I) to detemiine its unique contribution, if any, to baseline fatigue
and to changes across the measurement occasions (results presented in Table 6.7). The
Level 1 predictors were not entered as random effects as there was no evidence that the
impact o f the predictors would be different across individuals (Singer & Willett, 2003).
However, interactions between the predictors and time were explored.
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Significant

dem ographic and m edical covariates (pain and num ber o f com orbidities) were retained in
the analysis (thus the com parison model, M odel E, is included in Table 6.7).
Table 6.7 Comparison o f alternative models fo r the fa tig u e data that incorporate
psychosocial predictors
Model E Model F Model G Model H Model 1 Model J
Pain & Depression Stress
Sleep
Physical All
activity predictors
no. of
comorb.
Fixed effects
13 72*** 11 98*** -11.15
Composite Intercept (T 1)
6.05*** 9
5.85
model
_9 39*** -8.52*** -34.48* -19.64
Time (linear)
-7.83*** -5.74**
4
4'7***
Time" (quadratic)
2.70**
18.97** 10.88
-0
52*** -0.50** -2.64*
Time^ (cubic)
-0.48** -0.32*
-1.59
42*** -0.84***
27*** -1.36*** -0 74***
Pain
Comorbidities
-1.87
-I.OI
-1.29
-1.24
-1.63
-0.77
Time*Comorbidities -3.52*
-2.94*
-2.88
-3.77*
-3.32
-2.61
j g^**
Time^*Comorbidities 2.34**
1.95*
2.43**
2.20*
1.78*
Time^*Comorbidities -0.35** -0.30**
-0.30** -0.36** -0.33** -0.27**
Depression
-1 83*** -1 02***
Stress
-6.53***
-3.43***
-1 ^4***
-0.84**
Sleep
Physical activity (PA)
5.01*
2.83
Time*PA
8.57*
3.69
Time‘*PA
-4.82*
-2.28
Time^*PA
0.68*
0.36
Variance
components
Level 1
Within person
60.45*** 44 39*** 46.67*** 58.80*** 5 j j 3*** 40.04***
(residual)
33 79** 47.85*** 66.56*** 25.28**
Level 2
In Tl (intercept)
60.51*** 32.17**
In linear term (slope) 3.21*
2.60*
1.68
3.81*
3.81*
2.04*
Covariance btw.
-9.72*
-5.91*
-4.68
-11.15* -4.66
-9.89*
linear temi &
intercept
No of
13
14
14
14
17
20
parameters
Goodness of -2LL
2823.06 2689.49 2694.15 2753.40 2571.22 2419.09
fit
AIC
2849.06 2717.49 2722.15 2781.40 2605.22 2459.09
BIC
2900.45 2772.84 2777.46 2836.52 2671.04 2536.42
Note. The HADS depression scale excluding item 8 was used as a m easure o f depression.
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The lo gioof M ET m in/wk was used as a m easure o f physical activity. Participants who
reported doing zero levels o f physical activity were excluded from the analysis because o f
concern about the accuracy o f such values. *p < .05, **p < .01, ***p < .001.
Depression. There was no evidence that depression had a significant effect on the
shape o f individual growth trajectories {p > .05); therefore, depression was entered only
as a predictor o f the intercept. W hen depression was added as a Level 1 predictor (M odel
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F), the parameter estimates for Time, Time^, and Time^ indicated that the rate o f change
in fatigue, while still statistically significant, had declined (see Table 6.7). This suggests
that depression explained some o f the observed changes in fatigue over time (Singer &
Willett, 2003). This inteipretation is supported by (1) the large statistically significant
effect o f depression - the average centered fatigue score was 1.83 points lower for every
one point increase in depression {p < .001); and (2) the significantly better fit o f the
model compared to Model E (^^(1) = 133.57,/? < .05; AAIC = -131.57; ABIC = -127.61).
In addition, adding depression to the model rcduced the magnitude o f the within-person
variance component by 16 points; thus, the time-varying variable depression accounted
for nearly 27% o f the residual variation in fatigue scores that was not accounted for in
Model E. The intercept for diis model represents the centered value o f fatigue at T1 for
participants (i.e., 9.95 points above the overall grand mean o f fatigue) with no
comorbidities and scores o f 0 on the pain rating scale and on the HADS depression
measure. Figure 6.7 illustrates the cffect o f depression on the fatigue scores across time
using a depression score o f zero, the average overall depression score observed in the
data, and a depression score o f 8, which indicates a possible mood disorder (Snaith,
2003), as prototypical values (Singer & Willett, 2003). The graph indicates that patients
with higher depression scores had significantly higher levels o f fatigue.
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Figure 6.7. Fitted trajectories o f the centered fatigue score over time for participants with
an average depression score, a depression score o f zero, and a depression scorc o f eight.
Stress and Sleep. There was no cvidcncc that either stress or sleep had a
significant effect on the shape o f individual growth trajectories (/; > .05); therefore, stress
and sleep were entered only as Level 1 predictors o f the intercept in Models G and H (sec
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Table 6.7). Both stress and sleep disturbance had statistically significant fixed effects {p
< .001); the average centered fatigue score was 6.53 points lower for every one point
increase in stress and 1.64 points lower for every one point increase in sleep disturbance.
Both models were a significantly better fit to the data in comparison Model E ( p < .001);
the differences in the deviance statistics were 128.91 and 69.66 respectively and the AIC
and the BIC for both models decreased by similar amounts. While adding stress to the
model accounted for nearly 23% o f the unexplained within-person residual variance in
Model E, the data suggested that adding sleep disturbance only accounted for
approximately 3% o f the residual variance.
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Figure 6.8. Fitted trajectories o f the centered fatigue score over time for participants with
low, average, and high activity levels.
Note. Low activity levels are based on the lowest reported activity levels in the data
(Logio MET min/wk = 1.52), average activity levels represent the mean reported activity
levels in the data (Logio MET min/wk = 3.4) and high activity levels are based on the
highest reported activity levels in the data (Logio MET min/wk = 4.67).
Physical activity. Physical activity (measured using Logio o f MET-mins/week)
had a statistically significant fixed effect {p < .05) and was also a significant predictor o f
the linear, quadratic and cubic changes in the centered fatigue score {p < .05; see Table
6.7). Adding physical activity to the model explained over 15% o f the residual variation
not accounted for in Model E. The intercept for this model (11.15 points below the grand
mean o f fatigue), represented the centered value o f fatigue at T1 for participants with no
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com orbidities and scores o f 0 on the pain rating scale and on the physical activity
measure.
The results indicated that the centered fatigue score was 5.01 points higher for
every one point increase in Logio M ET-m ins/w eek. Figure 6.8 illustrates the effcct o f
physical activity on the rate o f change in centered fatigue across tim e using the average,
the lowest, and the highest reported levels o f physical activity as prototypical values.
Participants who reported the lowest levels o f physical activity showed a faster rate o f
change over tim e, while participants who reported physical activity levels closc to the
overall sample average had little fluctuation in fatigue over time.

In addition, the

findings indicated that the fatigue levels o f participants who engaged in the lowest levels
o f activity w orsened after T4, while the fatigue levels o f those w ho reported the highest
levels o f physical activity decreased after T4. The goodness o f indices indicated that this
m odel was the best fit to the data; the im provem ent in model fit com pared to Model E
was statistically significant (x" (4) = 2 5 1.84,/? < .001; AAIC = -243.84; ABIC =-229.41).
Com posite m odel with all psychosocial predictors. Including all four
psychosocial predictors in a com posite model (M odel J; see Table 6.7) resulted in a better
fit to the data than all o f the previously presented m odels; the difference in the deviance
statistic from both Model E
was statistically significant.

= 403.97, p < .001) and Model I ( x \3 ) = 152, p < .001)
Furthem iore, despite the added com plexity in the model,

both the AlC and the BIC decreased from the previous m odels. Depression, stress and
sleep had statistically significant fixed effects (p <.01 to p < .001); however, the
param eters for physical activity were no longer significant (jj > .05). The m agnitude o f
the w ithin-person variance com ponent was reduced by 20.41 points from M odel E; thus,
the psychosocial variables explained approxim ately 34% o f the residual w ithin-person
variation in fatigue scores that was not accounted for in Model E.

However, as the

w ithin-person variation was still statistically significant, the results indicate that a
considerable proportion o f intraindividual variation was still not accounted for.
6.3.7 The role o f fatigue in inter- and intra-individual differences in quality
of life. Changes in QOL over time were exam ined using unconditional growth models
(see Appendix 16 for results from the no change, linear, quadratic and cubic m odels)
before the im pact o f fatigue on interindividual differences, intraindividual variability, and
rates o f change in QOL over the m easurem ent occasions were evaluated. The goodness
o f fit indices indicated that a cubic m odel was the best fit for the data (x (1) = -10.16,/) <
.01; AAIC = -8.16, ABIC = -4.20 from the quadratic model). The fixed effects for the
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linear, quadratic and cubic param eters were all significant {p <.05) supporting significant
changes in QOL scores over tim e (see Table 6.8).

The trend over time is plotted in

Figure 6.9 and suggests that Q O L was lowest at T2 and subsequently increased until T4
after which it decreased again. Although there was significant variation in initial QOL
status (p < .001), there was no evidence o f significant interindividual differences in QOL
growth rate based on the individual change param eters (p > .05). The w ithin-individual
variation in QO L declined from 2.42 (p < .001) in the unconditional model to 2.14 (p <
.001) in the cubic model; thus, ju st under 12% o f variation in QOL was accounted for by
a cubic growth pattern.

As the w ithin-individual variation rem ained significantly

different from zero, further investigation o f the effects o f tim e-variant predictors was
supported.

Table 6.8 Comparison o f the cubic growth m odel for quality’ o f life with a cubic growth
m odel that includes fa tig u e as a Level 1 predictor (n = 102)

Fixed effects
Composite model

Variance components
Level 1
Level 2

Cubic change
Unconditional
model

Cubic change
with Fatigue as
Level 1 predictor

Intercept (T 1)
Time (linear)
Time^ (quadratic)
Time^ (cubic)
Fatigue

6.82***
-1.05**
0.60***
-0.08*
-

2

Within person (residual)

2 14***

1.51***

In Tl (intercept)
In linear term (slope)
Covariance between linear term
and the intercept

2 22***

0.06
-0.06

0.83**
0.01
0.01

8
1574.96
1590.96
1622.65

9
1365.73
1383.73
1419.27

No of parameters
Goodness of fit

-2LL (deviance statistic)
AIC
BIC
* p < .0 5 , * * p <. Ol , ***/?< .001.

0.27
-0.12
0.01
Qj]

Fatigue was entered as a Level 1 predictor o f QOL. As there w as no evidence that
fatigue had a significant effect on the shape o f individual growth trajectories (p > .05),
interactions betw een time and fatigue were not included in the final m odel. A fter fatigue
was added as a covariate, the param eter estim ates for Time, Time", and Time^ were no
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longer statistically significant (see Table 6.8).

This suggests that changes in fatigue

accountcd for the obsei-ved changes in QOL over time. This inteipretation is supported
by (1) the large statistically significant effect o f fatigue - the average QOL score was
0.11 points higher for every one point increase in the fatigue score (p < .001); and (2) the
significantly better fit o f the model (x^(l) = 209.23, p < .001; AAIC = -207.23; ABIC = 203.38). In addition, adding fatigue to the model reduced the magnitude o f the w ithinperson variance component by 0.63 points; thus, the time-varying variable fatigue
accountcd for just over 29% o f the residual variation in QOL scores in the unconditional
cubic model. The intercept for this model, a score o f 2.75, represented the QOL rating at
T1 for participants with a score o f 0 on the FACT-F (i.e., the highest fatigue score
possible). Figure 6.9 illustrates the effect o f fatigue on the QOL scores across time using
the lowest reported fatigue score, the average reported fatigue score, and the highest
reported fatigue score as prototypical values.
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Figure 6.9. Fitted trajectories o f quality o f life ratings over time in the unconditional
cubic model and for low, average, and high fatigue levels when fatigue is included as a
covariate.

Note. The high fatigue level is based on the highest reported fatigue score in the data
(FACT-F = 3), average fatigue represents the mean reported fatigue score (FACT-F =
35.21) and low fatigue level is based on the lowest reported fatigue score (FACT-F = 52).
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6.4 Discussion
The findings indicated that changes in fatigue over tim e were associated with
changes in depression and physical activity. Furtherm ore, depression, physical activity,
stress, and sleep-disturbances significantly predicted interindividual differences in
fatigue.

Participants’ fatigue levels w ere at their m ost severe after chem otherapy and

although fatigue im proved post-treatm ent, a subsequent increase in fatigue was obsei'ved
several m onths after the com pletion o f treatm ent. O f note, the num ber o f com orbidities
that participants suffered from and their self-reported physical activity levels had a
significant im pact on the rate o f change in fatigue over tim e, w hereby patients with
greater num bers o f com orbidities and lower self-reported activity dem onstrated greater
fluctuations in fatigue over the m easurem ent occasions.

The findings suggest that

differences in the num ber o f com orbidities and in self-reported activity levels could
contribute to post-treatm ent increases in fatigue in cancer survivors.

The results also

highlight the close links between fatigue and QO L in cancer patients. Fatigue and QOL
not only covaried over tim e, but fatigue also accounted for the observed differences in
quality o f life betw een the m easurem ent occasions.
6.4.1 V ariations in fatigue over tim e. The results supported the hypothesis that
fatigue w ould vary both within and between participants over time.

In line with

expectations and previous findings (e.g., Prue et al., 2009), fatigue was greatest after
chem otherapy and subsequently im proved in the weeks following treatm ent, reaching
pre-chem otherapy levels approxim ately three m onths after treatm ent and showing a
further decline thereafter.

Flowever, the findings also indicated that there was a

subsequent w orsening in fatigue levels approxim ately six m onths post-treatm ent (after
T4).

It is possible that the higher fatigue reported at T5 reflected participants’

expectations about recovery tim elines and/or attem pts to increase activity levels at this
stage in their recovery process. W hile greater fatigue is expected during and shortly after
treatm ent, patients m ay assum e that the side-effects o f cancer and cancer treatm ents will
have cleared after six months and m any attem pt to resum e their usual activities by this
point in tim e (Donovan et al., 2007). H ow ever, recovery after treatm ent can be slow and
previous activity levels and w orking patterns m ay be m ore taxing than before cancer.
Thus, fatigue levels m ay have increased as participants returned to work or attem pted to
resum e their pre-illness responsibilities. In addition, a discrepancy betw een perceptions
o f fatigue status and expectations o f a resolution in fatigue by this stage m ay have
influenced self-reported ratings o f fatigue.

As return to w ork and expectations o f
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recovery were not assessed in the current study, it was not possible to test such
explanations; however, the observed trends in fatigue and physical activity are in line
with this idea as both increases in fatigue and physical activity were observed between T4
and T5. The impact o f physical activity on the rate o f change in fatigue is discussed in
the next section; however, first the role o f com orbidities in the trajectory o f fatigue post
treatm ent is considered.
6.4.2 The relationship between fatigue and m edical and dem ographic
factors. Previous longitudinal research found no significant effects o f tim e on fatigue
am ong post-treatm ent canccr patients assessed on a m onthly-basis for a year after
treatm ent (G oedcndoip et al., 2012).

As fatigue was only assessed at approxim ately

three-m onth intervals in the current study, it is possible that the observed decrease and
subsequent increase in fatigue post-treatm ent did not accurately reflect the underlying
trends in fatigue during this time period.

However, a possible explanation for the

differences in fatigue trajectories m ay be that G oedendorp et a l.’s study excluded patients
with com orbidities that could cause fatigue and, perhaps because o f this, no effect o f
com orbidity on persistent fatigue after treatm ent was observed. The current study did not
exclude patients with medical conditions that have been linked with fatigue, and
com orbiditics did play a role in participants’ fatigue trajectories.

Nevertheless, the

findings suggested that the num ber o f com orbidities was important, not the presence o f
com orbidities linked to fatigue (see also Chapter 4); participants who had no
com orbidities had a flatter fatigue trajectory post-treatm ent com pared to participants with
even one com orbidity. Participants with a greater num ber o f com orbidities had a much
faster rate o f increase in fatigue over the treatm ent period and, though the rate o f decrease
in fatigue post-treatm ent was also faster, fatigue levels rem ained m ore severe compared
to participants with few er com orbidities and show ed a subsequent sharper increase in
fatigue after T4.

Thus, com orbidities assessed before the start o f treatm ent explained

some o f the observed increase in post-treatm ent fatigue levels.
Although care m ust be taken in studies on CRF, especially in intervention trials,
to exclude participants whose fatigue m ay not be cancer-related, these findings highlight
the potentially m isleading conclusions that can be drawn if fatigue is only investigated in
groups o f cancer patients who meet such inclusion criteria. A s cancer is associated with
age, the m ajority o f cancer patients suffer from at least one com orbid illness (Ogle,
Swanson, W oods, & Azzouz, 2000) and conditions that can contribute to fatigue, such as
thyroid problem s and arthritis, are com m on (Berger et al., 2012). If research consistently
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excludes such patients, then findings in this area will not be generalisable to a substantial
cohort o f patients, and the potential effects o f cancer treatm ents on these patients will be
overlooked. The current findings suggest that com orbidities have a significant im pact on
the trajectory o f fatigue, and m ay be especially im portant in illum inating w hy some
patients experience severe post-treatm ent fatigue.

In line with this, a previous study

found that hypertension predicted fatigue in breast cancer sui"vivors five to ten years after
diagnosis (B ow er et al., 2006). Future longitudinal studies with m ore frequent follow-up
assessm ents are necessary to exam ine the interactions betw een both fatigue- and non
fatigue related com orbidities and CRF over time. In addition, as com orbidities were only
assessed pretreatm ent in the cun'ent study, further research should also exam ine the role
o f additional com orbid conditions that em erge during or after treatm ent.
Although pain was not found to impact the rate o f change in fatigue, the results
supported the hypothesis that pain would contribute to interindividual differences in
fatigue.

This finding is consistent with previous research (Cavalli K luthcovsky et al.,

2011; Haghighat et al., 2003; Stone et al., 2001).

Pain can be distressing, interiupt

sleeping patterns, and lead to lower levels o f activity, all o f which can contribute to
fatigue (Oh & Seo, 2011).

Pain is also com m on in cancer patients, affecting

approxim ately 30% o f patients irrespective o f disease stage (Oh & Seo, 2011), and can
occur as a result o f surgery or chem otherapy and RT treatm ents (Fiorentino et al., 2011).
The findings suggest that because fatigue and pain often co-occur, particular care should
be taken to screen for fatigue in patients who report pain. Previous research has indicated
that patients often do not report fatigue to their health care provider (Donovan et al.,
2005) and m ore proactive approaches to assessing and m anaging fatigue in cancer
patients are advocated (Dillon & Kelly, 2003; Reidy, 2011).
The hypotheses that treatm ent with RT and/or H erceptin w ould influence the rate
o f recovery in fatigue after treatm ent w ere not supported. There was no indication that
receiving RT significantly delayed or im pacted on post-treatm ent im provem ents in
fatigue. A previous study which retrospectively assessed breast cancer patients’ ratings
o f fatigue over different treatm ent phases also found sim ilar fatigue trends in patients
treated with chem otherapy only and patients treated with chem otherapy and RT (Schm idt
et al., 2012); nevertheless, although fatigue decreased betw een chem otherapy and RT in
Schm idt et a l.’s study, retrospective fatigue rating during RT were still higher than those
reported after surgery. A nother study on breast and prostate cancer reported that patients’
fatigue did not significantly increase after RT, nevertheless the m ajority o f participants
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still reported that their fatigue worsened after RT treatm ent (Stone et al., 2001).
However, only a fifth o f the participants in Stone et a l.’s study had been treated with
chem otherapy prior to RT; as all o f the participants in the cuirent study had received
chem otherapy before RT, it is possible that ratings o f fatigue after radiation were
influenced by participants’ experiences o f fatigue during chemotherapy.

The profound

im pact o f chem otherapy on fatigue-levels is well known and chem otherapy has been
associated with m ore severe fatigue than RT (Donovan et al., 2004).

Research has

indicated that patients can adapt to fatigue over the course o f their treatm ent, leading
them to redefine how they evaluate fatigue severity (e.g., A ndrykowski, Donovan, &
Jacobsen, 2009; Jansen, Stiggelbout, Nooij, Noordijk, & Kievit, 2000; Visser, Smets,
Sprangers, & de Haes, 2000). Thus, the parallel post-treatm ent fatigue recovery trends
am ong both participants who received additional RT and those who did not in the current
study, m ay have been due to a response shift in self-reports o f fatigue after
chem otherapy.

This is consistent with previous research that found that fatigue only

increased during RT am ong breast cancer patients who had not received chem otherapy
beforehand (Donovan et al., 2004).

This proposed explanation requires further

investigation; however, based on the current findings, there was no evidence that
receiving RT in addition to chem otherapy im pacted on patients’ post-treatm ent recovery
in fatigue.
The effect o f Herceptin treatm ent on fatigue post-treatm ent was less clear.
Ongoing treatm ent with Herceptin was not a significant predictor o f fatigue or o f post
treatm ent rate o f change in fatigue; nevertheless, including these param eters in the model
resulted in a significantly better model fit and the graphical representation o f these results
supported some role for Herceptin treatm ent in patients’ recovery patterns. As Herceptin
treatm ent had no clear significant impact, its inclusion in the subsequent m odels
described in this study was not justified; however, it m ay need to be considered in future
studies.

Clear trends m ay not have em erged in the cuiTent study as only 15% o f

participants were treated with Herceptin.
6.4.3 The relationship between psychosocial factors and fatigue. All o f the
hypothesised psychosocial variables were significant predictors o f interindividual
differences in fatigue; in line with previous research (see Oh & Seo, 2011; Prue et al.,
2006), patients with higher levels o f depression, greater sleep disturbance and stress, and
lower levels o f physical activity reported m ore severe fatigue. In addition, depression,
stress and physical activity also accounted for substantial proportions o f the variation in
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w ithin-individual changes in fatigue scores over time. Depression dem onstrated a very
sim ilar trajectory to fatigue.

The c u n en t study thus supports previous research that

reported that changes in fatigue w ere associated with changes in depression (Stone et al.,
2001; Tchekm cdyian et al., 2003). However, although depression and fatigue covaried
over time, there was no evidence that depression im pacted on the rate o f change in
fatigue scores and no conclusions can be drawn regarding the directional nature o f the
relationship betw een these variables.

Nevertheless, as the current study consisted o f

m ultiple tim epoints spread across the treatm ent trajectory and the initial post-treatm ent
recovery period, and excluded fatigue-like sym ptom s in the m easurem ent o f depression,
the findings add w eight to the argum ent that these sym ptom s are closely related.
Although treatm ent o f depression alone is not sufficient for treating CRF (M orrow et al.,
2003), the co-occuiTence o f these sym ptom s supports a m ultidim ensional approach in the
m anagem ent o f fatigue in cancer patients.
Like depression, stress and sleep-disturbanccs also did not impact on the rate o f
change in fatigue over time.

Furtherm ore, sleep-disturbances explained little o f the

w ithin-individual variation in fatigue scores and the trajectories o f these variables
displayed quite different trends.

This result is in line with the idea that CRF is

unresponsive to sleep or rest and supports the independence o f fatigue and sleep-related
factors (National Com prehensive C ancer N etw ork, 2012a). The current findings thus do
not support the contention that treating poor sleep quality m ay be effective in decreasing
or preventing CRF.

N evertheless, as in previous studies (e.g., Banthia et al., 2009;

Cavalli K luthcovsky et al., 2011; Fagundes et al., 2012), sleep-disturbance significantly
predicted interindividual differences in fatigue and the co-occurrence o f these symptom s
indicates the im portance o f screening for sleep-disturbances along with fatigue.
Although stress accounted for a substantial proportion o f the w ithin-person residual
variance in fatigue, exam ination o f the trends in fatigue and stress over tim e suggested
that there was little covariance in these factors over the m easurem ent occasions. W hereas
fatigue increased from before to after chem otherapy, stress levels show ed little change;
the only period during which sim ilar trends were evident was shortly after chem otherapy
when reductions in both stress and fatigue were observ'ed, otherw ise increases in stress
occurred alongside decreases in fatigue and vice versa.
betw een these factors requires further investigation.

The nature o f the association

As stress can im pact on im m une

response and interfere with the functioning o f physiological circadian rhythm s that have
been associated with CRF (Payne, 2004; W u et al., 2012), increases in stress, and
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p articu larly pro lo n g ed perio d s o f stress, m ay lead to su b sequent ch an g es in fatigue
through such ph y sio lo g ical m echanism s.

D elayed effects o f stress on such biological

pro cesses m ay acco u n t fo r the observed differences in tim e trends.
Physical activity no t on ly explained inter- and intraindividual differences in
fatigue, b u t also im pacted on the rate o f change in fatigue levels o v er tim e. T he finding
that h ig h er fatigue w as associated w ith less physical activity is in line w ith p revious
fin dings (e.g., D o n ovan et al., 2007; G erber et al., 2010). D onovan et al. (2007) rep o rted
th at fatigue g radually decreased o v er tim e in the six m o n th s follow ing treatm en t in both
b reast can cer patients w ith high and low fatigue and that activity level at the end o f
treatm en t w as a sig n ifican t p red icto r o f g reater fatigue over this fo llo w -u p period.
H ow ever, in this study activity w as only assessed at one point in tim e an d the im pact o f
activ ity levels on the rates o f change in fatigue w as not exam ined.

R esults from the

c u n e n t stu d y indicated th at participants w ho reported the low est physical activity levels
show ed a m uch steep er increase in fatigue over the treatm en t period as w ell as a m arked
increase in fatigue after the initial po st-treatm en t recovery p erio d (i.e., after T4).

In

contrast, participants w h o co nsistently reported physical activity levels closc to o r above
the averag e levels re p o rted displayed little fluctuation in fatigue o v er tim e, and the
fatigue levels o f those w ith the highest reported physical activ ity levels show ed a
decreasin g trend after T4.

T hese findings suggest that the trajecto ry o f fatigue is

su b stan tially different fo r patients w ith low and high levels o f physical activity and
su p p o rt reports o f the effectiveness o f exercise interventions for C R F (C ram p & D aniel,
2008).

H ow ever, it is im p o rtan t to note that physical activ ity in this study w as self-

reported and therefore the obsei"ved relationships w ere betw een fatig u e and perceived
activ ity levels rath er than actual activity levels.

It w ould be in terestin g to exam ine to

w h at ex ten t these p attern s m ap on to objective m easures o f physical activity. I f the sam e
p attern s w ere o bserved then such data could be used to develop gu id elin es about optim al
physical activ ity levels d u rin g and after treatm ent. F urtherm ore, such fin d in g s could be
used to inform optim al tim es fo r activity -based in terventions w ith the aim o f p reventing
such fluctu ations in fatigue o v er tim e.

In the current study, h ow ever, physical activity

and in teractions betw een physical activ ity and tim e did not rem ain significant in a
co m p o site m ultivariate m odel o f fatigue that incorporated all o f the h y p othesised
p sy ch o so cial predictors.
D espite the co m p lex ity o f the final m u ltiv ariate m odel, the resu lts indicated that
differen ces in fatigue b etw een particip an ts and changes in fatigue o v er tim e w ere best
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described in a model that included both the fixed effects o f pain, com orbidities,
depression, stress, slcep-disturbance, and physical activity and the interaction effects o f
com orbidities and physical activity with time. This com posite model was a significantly
better fit to the data than previous m odels with few er predictors and supports a
m ultidim ensional approach to understanding and treating CRF. As interrelationships are
thought to exist betw een the contributing factors to fatigue in cancer patients, it is
possible that associations between the predictors lim ited the physical activity param eters
from em erging as significant in the final model. Additional research is required in order
to explore these associations and to test causal relationships over time.
6.4.4 Fatigue and quality o f life. The final hypotheses that QOL changes over
the course o f the cancer trajectory and that both inter- and intraindividual difference in
QOL can be explained by fatigue were also supported. Fatigue and QOL dem onstrated
highly sim ilar patterns over tim e, and fatigue was a significant predictor o f QO L that
explained a substantial proportion o f the variance within individuals.

Furthermore,

although Q O L showed significant changes over tim e, the observed linear, quadratic and
cubic tim e trends were no longer significant once fatigue was entered as a predictor,
suggesting that fatigue accounted for the observed decreases and increases in QOL over
the m easurem ent occasions.

These findings build on previous cross-sectional (e.g.,

Alexander, M inton, Andrews, et al., 2009; Cavalli Kluthcovsky et al., 2011; Gupta et al.,
2007) and retrospective studies (Schm idt et al., 2012) on the relationship between CRF
and QOL and reinforce the im portance o f continuously screening for fatigue in cancer
patients and survivors so that adequate and tim ely support can be delivered.
6.4.5 Theoretical im plications. Findings from the current study are in line with
m any o f the relationships identified in the cognitive-behavioural m odel o f fatigue (see
Chapter 3). The role o f the proposed predisposing factors (i.e., pain and com orbidities)
was supported as both significantly predicted interindividual differences in fatigue levels.
Furtherm ore, the results suggested that the presence o f com orbidities m ay influence the
rate o f change o f fatigue over the course o f the cancer trajectory. Thus, com orbidities
m ay also feed into the self-perpetuating cycle o f persistent fatigue. The role o f a num ber
o f the psychosocial perpetuating factors outlined in the cognitive-behavioural model were
exam ined and supported; depression, sleep disturbance, stress, and physical activity all
significantly predicted fatigue levels. Furtherm ore, the findings indicated that changes in
depression, stress, and physical activity accounted for w ithin-individual changes in
fatigue across the tim epoints; thus, supporting the idea that such factors could help to
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m aintain fatigue over time. The role o f physical activity m ay be particularly im portant in
this context, as significant interactions betw een self-reported activity levels and rates o f
change in fatigue levels were observed.

The findings also suggested that depression,

stress and sleep m ight precipitate fatigue as these variables appeared to play a role in
determ ining participants’ initial fatigue status at T l, before chem otherapy.

Thus, such

factors m ight contribute to both the developm ent and m aintenance o f fatigue over time.
Finally, the m ultifactorial approach o f the cognitive-behavioural fram ew ork was also
supported as differences in fatigue were captured m ore fully when the com plete range o f
psychosocial predictors and predisposing factors were included in the model. The AIC
and BIC goodness o f fit indices penalise m odels w ith a greater num ber o f param eters and,
in the case o f the BIC, sm aller sample sizes (Singer & W illett, 2003); however, despite
the added com plexity o f the com posite m odel, it was a much better fit to the data
com pared with the m odels that focussed on any one psychosocial predictor. Thus, the
findings support a m ultidim ensional approach to understanding the developm ent o f CRF.
6.4.6 Lim itations. The sam ple on which these findings are based did not reflect
the incidence o f m alignancies or the dem ographic characteristics o f cancer patients in the
Irish population. Thus, reported severity levels o f fatigue and otlier sym ptom s should not
be generalised beyond the study sample.

The focus o f this study was on exam ining

relationships between established predictors o f fatigue over tim e and not determ ining
incidence or prevalence rates; nevertheless, further research with more representative
samples o f patients is necessary to replicate these results.
The analysis reported im posed an oversim plified structure on com plicated
treatm ent trajectories in order to analyse the data in a logical m anner. Although every
effort was m ade to assess patients at coiresponding stages o f their treatm ent plan, this
was not always possible. As a result, the actual tim e since treatm ent varied som ew hat
within

each tim epoint for participants and this w ould have contributed to the

m easurem ent error in the model.

In addition, as tim e was defined as the occasion o f

assessm ent, which located participants in tenns o f w here they w ere in their treatm ent
trajectory, questionnaires that were com pleted outside the assessm ent tim e-fram es had to
be excluded from the analysis. This contributed to the m issing data in the study and the
different num bers o f questionnaires available across the study tim epoints. N evertheless,
the ability to handle longitudinal data o f this sort is one o f the advantages o f using M LM
for data analysis and, despite the m issing and excluded questionnaires, the overall
questionnaire response rate was still good.
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6.4.7 C onclusion. Few studies to date have investigated the course o f fatigue
over the different cancer treatm ent phases and the initial post-treatm ent recovery period.
The cuiTcnt findings illustrate not only how fatigue varies over the cancer trajectory, but
also the extent to which fatigue differs between patients as a function o f psychosocial
prcdictors,

such

as

depression,

stress,

slccp-disturbancc

and

physical

activity.

Furthcnnorc, the results indicate how the trajectory o f fatigue can vary betw een different
patient groups. A s patients with a greater num ber o f com orbid conditions and the lowest
levels o f physical activity appeared to experience greater fatigue in response to
chem otherapy and a less favourable fatigue trend post-treatm ent, the results suggest that
such patient groups arc especially vulnerable to the side-cffects o f cancer treatm ent and
ongoing post-treatm ent problem s with fatigue. N evertheless, as self-report questionnaires
w ere used to assess physical activity, and participants’ perceptions o f how much physical
activity they are engaging in m ay not be an accurate reflection o f their actual activity
levels, these results should be inteipretcd with caution.

Finally, fatigue was also

associated with low er quality o f life throughout the treatm ent stages and post-treatm ent
recovery period. Health professionals must be mindful o f this and fatigue screening and
m anagem ent should be integrated into routine clinical care.

Chapter 7: Fatigue and Inflam m atory A ctivity in Breast C ancer Patients Before
C hem otherapy Treatm ent.
“Fatigue seems to begin witii the Chemo treatments because o f the beating that the cells in your
body take. Same with Radiation. But beats the heck out o f the other option... death.” - Martin

7.1 Introduction
A ctiv ation o f im m une responses is in creasin g ly im plicated in the d ev elo p m en t o f
behavioural alterations in both healthy and m ed ically ill individuals (M iller et al., 2008).
A dm in istration o f p ro inflam m atory cytokines is know n to induce “sick n ess b eh av io u r” ,
w hich includes m an y o f the com m on side-effects experienced b y ca n cer patients such as
depression, fatigue, im paired sleep, and co g n itiv e dysfunction (M iller et al., 2008).
Several review s have docum ented relatio n sh ip s betw een in flam m ato ry m arkers and
fatigue in cancer patients (B ow er, 2007; B o w er & L am kin, 2012; K urzrock, 2001;
Saligan & K im , 2012; S chubert et al., 2007), and the idea that h eig h ten ed levels o f
p ro in flam m ato ry cytokines is the und erly in g biological m echanism fo r the d evelopm ent
o f can cer-related fatigue (C R F ) has b ecom e popular.
im plicated

in

depression

(R aison,

C apuron,

&

Inflam m ation has also been

M iller,

2006)

an d

con seq u en tly

p ro in flam m atory cytokines have been proposed as a potential co m m on cause o f both
fatigue and depression, thus accounting for the strong correlations o bserved betw een
these sy m p to m s (B row n et al., 2012).
In addition to direct effects on the brain, inflam m atory cy to k in es m ay also
contribute to behavioural changes by im pacting on the m etabolism o f neu ro tran sm itters
such as sero tonin, noradrenaline, and d o pam ine (B ull et al., 2009; M ille r et al., 2008;
R aison et al., 2006).

A lterations in the functio n in g o f these n eu ro tran sm itters play a

central role in the regulation o f several beh av io u rs and they are also p rim ary targets for
p sy ch o p h arm acologic treatm ents o f d epression, anxiety and fatigue (M iller et al., 2008).
P ro in flam m atory cytokines such as interleukin (IL )-ip , in terfero n -g am m a (IF N )-a IFN -y,
IL-6 and tu m o u r necrosis factor alpha (T N F )-a can stim ulate the en z y m e indoleam ine
2 ,3 -d io x y g en ase (ID O ; W ichers & M aes, 2002; Z unszain et al., 2012), w h ich drives the
kynurenine p ath w ay (K P ; C apuron et al., 2003; R aison et al., 2006). T he K P is the m ajo r
m etabolic p ath w ay for the am ino acid tryptophan (T R P ); increased activ atio n o f this
path w ay in creases the degradation o f T R P into k ynurenine (K Y N ), leav in g less T R P
available for o ther m etabolic p ro cesses (C hen & G uillem in, 2009). A s the synthesis o f
serotonin is d ep endent on the availability o f T R P (R usso, K em a, B osker, H aavik, & K orf,
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2009) and a deficit o f serotonin is implicated in the aetiology o f depression (Ciyan &
Leonard, 2000; Owens & Nemeroff, 1994), KP activation and subsequent TRP depletion
is a potential mechanism through which inflammation can contribute to the development
o f depressive symptoms (Widner, Laich, Sperner-Untei'weger, Ledochowski, & Fuchs,
2002). Depression associated with cytokine therapy has been linked to TRP depletion
and increased KP activation (Capuron et al., 2002; Maes, Leonard, Myint, Kubera, &
Verkerk, 2011; Raison et al., 2010).

However, lower levels o f TRP have also been

observed in the absence o f increased KP activation in depressed patients (Flughcs ct al.,
2012). Thus, the role o f IDO in mediating the relationship between inflammation and
depression symptoms is not clear.

C ancer treatment

Inflam m ation

Cancer

Induction o f IDO

A ctivation o f kynurenine pathway

TRP degradation into KYN

D epression

Low er TRP availability

Build-up o f kynurenic acid

L ess serotonin synthesis

Inhibition o f dopam ine release

R egulation o f sleep /w ake cy c le s

Fatigue

Figure 7.1. Potential mechanisms through which inflammatory cytokines and kynurenine
pathway activity might contribute to fatigue and depression in cancer patients.
Note. IDO = indoleamine 2,3-dioxygenase, TRP = tryptophan, KYN = kynurenine.

TRP breakdown may also play a role in CRF. In addition to inflammation, KP
activation may be increased in cancer patients because IDO is overexpressed in many
cancer cells and is activated by cancer cells as a strategy for immune escape (Muller,
DuHadaway, Donover, Sutanto-Ward, & Prendergast, 2005). The ratio o f KYN to TRP
is indicative o f IDO activation, and elevated KYN/TRP ratios as well as lower TRP and
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higher KYN concentrations were predictive o f increased fatigue in a sam ple o f m ixed
cancer patients (Schroecksnadel ct al., 2007). In addition, m ore severe fatigue has been
linked to lower TRP concentrations and a higher degree o f im m une activation in
advanced

lung

cancer

patients

(Kurz

et

al.,

2012).

Altered

serotonergic

neurotransm ission has also been im plicated in the developm ent o f fatigue in a num ber o f
chronic illness groups (M eeusen, W atson, H asegaw a, Roelands, & Piacentini, 2006;
Swain, 2000).

As serotonin is a precursor to m elatonin, and serotonin and m elatonin

regulate the body’s sleep wake cycles, such neuroendocrine processes m ay im pact on
fatigue in part by influencing sleep regulation (Payne, 2004).
Increased activation o f the KP can also influence the functioning o f other
neurotransm itters associated with fatigue. The production and build-up o f kynurenic acid
inhibits the release o f glutam ate and dopam ine (W ichers et al., 2005).

Dopamine is

linked to fatigue through drug trials that support the use o f the psychostim ulant
m ethylphenidate for the treatm ent o f CRF (M eeusen et al., 2006).

M ethylphenidate

works in a fashion sim ilar to am phetam ines; it increases the levels o f dopam ine in the
central nervous system by blocking dopam ine breakdow n in the synaptic cleft and
inhibiting its uptake back into the cell. Furtherm ore, it stim ulates neurotransm itter
production, thus m aking greater levels o f dopam ine available to bind to active receptors
(M inton, Richardson, Sharpe, Hotopf, & Stone, 2011).

Therefore, inflam m ation and

alterations in neurendocrine activity m ay contribute to the developm ent o f fatigue in
cancer patients in a variety o f interconnected w ays (see Figure 7.1).
Bower and Lamkin (2012) noted that although there is increasing evidence linking
inflamm ation to CRF, longitudinal studies that include the psychological risk factors for
fatigue are necessary to exam ine the relationship between inflam m atory activity and
fatigue in patients treated for cancer. Furtherm ore, few studies have investigated links
between inflam m ation and fatigue before cancer treatm ent and the findings to date have
been m ixed (e.g., Fagundes et al., 2012; Von Ah et al., 2008).

The current study

investigated the association between fatigue and inflam m atory cytokines and TRP
metabolism in breast cancer patients prior to chem otherapy. The hypothesis that greater
fatigue severity w ould be associated with increased inflam m ation (elevated levels o f IFN-

Y, IL -ip , IL-6, T N F-a and CRP) and KP activation (low er concentrations o f TRP, higher
concentrations o f KYN, and elevated KYN to TRP ratio) before chem otherapy was
tested.

In addition, changes in inflam m atory m arkers and TRP m etabolism over the

course o f cancer treatm ent and after the com pletion o f treatm ent were explored in a
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subset of participants using growth curve modelHng, and associations with changes in
fatigue were examined. Finally, given the links among inflammatory activity, fatigue and
depression, the relationship between depression and cytokines was also investigated.
Specifically, as inflammation has been proposed as a common cause o f both fatigue and
depression in cancer patients, patterns o f associations with cytokines and TRP were
compared across these symptoms.
7.2 Method
7.2.1 Participants. Participants for this study were drawn from a larger
prospective longitudinal study o f CRF, previously described in Chapter 4.

Ethical

approval for the study was obtained from the institutional research ethics committees in
both the hospital and the university (see Appendix 2) in which the research was carried
out and all participants provided written informed consent. The cunent report focuses on
the questionnaire and iminune data from the 61 participants with breast cancer from
whom a blood sample was available from before the start o f chemotherapy treatment (of
a total o f 77 breast cancer patients in the larger study). Although no participants declined
to give a blood sample as part o f the study it was not always possible to obtain a sample,
in some cases because o f the short time span between refenal for chemotherapy and start
o f treatment and in others because the participants went on to have their treatment in
another hospital and therefore did not attend the hospital again between giving consent
and starting treatment.

Furthemiore, it was not possible to obtain samples for all

participants at the post-treatment follow-up assessments due to problems with blood
draws and scheduling difficulties; for example, blood samples could only be collected
during scheduled clinical hospital appointments and hospital appointments were not
always scheduled within the study follow-up time, were sometimes changed without
notification and/or often took place in another hospital. Thus, changes in inflammatory
and KP activity were only investigated in a subsample o f participants. There were no
significant differences on any demographic, medical or treatment characteristics between
participants who gave a blood sample for analysis and those who did not {p < .05).
7.2.2 Procedure and measures. Self-report data and blood samples were
collected from participants at three assessment points; before the start o f chemotherapy
treatment (T l), after the completion o f cancer treatment (T2; within six weeks of
finishing the final treatment o f either chemotherapy or radiation therapy; M number of
days since treatment = 19.53, SD = 11.07) and at a follow-up assessment several months
post-treatment (T3; M number o f days since treatment = 157.97, SD = 52.45). At each
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assessm ent tim epoint, participants met w ith the researcher in the hospital during a
scheduled hospital appointment. They were given a set o f questionnaires to com plete and
a nurse collected the blood sample for im m une analysis.
The questionnaires used to collect sociodem ographic inform ation and the scales
used to assess fatigue (FACT-F; Yellen ct al., 1997) and depression (HADS; Zigm ond &
Snaith, 1983) have been previously described in C hapter 4. Item 8 o f the HADS (“I feel
as if I am slow ed dow n”) was excluded from the m easure o f depression to m inimize
sym ptom overlap with fatigue.

The internal reliability o f each o f the subscales at the

three tim epoints was good (a > .75).

M cdical data including type o f cancer, disease

stage, tum our grade, type o f treatm ent (e.g., surgery, radiation therapy, chem otherapy,
hom ione treatm ent) and treatm ent regimen, tim e since diagnosis and tim e o f treatm ents,
com orbid m edical conditions, and height and w eight were collected from hospital
m edical charts.
7.2.3 Blood sam pling. Two 5ml blood samples were collected by venipuncture
using V A C U ETTE® Z Serum Sep Clot Activator Serum tubes.

Serum was obtained

from the w hole blood by centrifugation after com pletion o f the coagulation process.
Ascertained sem m samples were labelled with a unique identifier code and stored in the
freezer at -72°C for subsequent batch analysis. All samples were frozen within one and a
h alf hours from collection. M ean time from questionnaire to blood sam pling was 3.54
days ( S D = \ \ .02).
7.2.4 Inflam m atory m arkers. Serum concentrations o f CRP were m easured
using

the

validated

com m ercially

available

enzym e-linked

im m unosorbent assay

(ELISA ) D uoset (R&D System s, UK), according to the m anufacture’s protocols.
A bsorbance was read at 450nm using a m icroplate reader (Sunrise Tecan, Reading, UK)
and w as then recalculated as a concentration (m g/L) using standard curves derived using
G raphPad Prism Software Version 5.00 (G raphPad software. Inc.). The lim it o f detection
for CRP was 5pg/ml.

Concentrations o f IFN-y, IL -ip , IL-6, and T N F-a (pg/ml) were

determ ined using the M eso scale discovery (M SD ) m ulti-spot assay system. The plates
were analysed using the Sector Im ager 2400 and the M SD D iscovery workbench
softw are (M eso Scale Diagnostics, G aitherburg, MD). The lower lim its o f detection for
the kit w ere 0.4 pg/ml for IFN-y, 0.5 pg/ml for IL -ip , 0.22 pg/ml for IL-6, and 0.49 pg/ml
for T N F-a. A ll samples were processed in the same batch and run in duplicate; mean
assay levels w ere used in all analyses. O f the 116 samples collected for IFN-y, IL-1|3, IL6, and T N F-a, concentrations o f IL-1(3 w ere undetectable in 17 samples (15% ) and
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therefore no results were reported for this cytokine. Three samples were below the limits
o f detection o f IFN-y and these were assigned scores o f 0. Concentrations o f IL-6 and
TNF-a were detected in all samples.

Concentration o f CRP was not detected in 7

samples.
7.2.5 Measurement of tryptophan and kynurenine. Serum concentrations of
TRP and KYN were measured by high performance liquid chromatography (HPLC).
KYN metabolite concentrations were assessed using the Shimadzu ADVP HPLC system
coupled to PDA-UV dcctor (Shimadzu SPD-MIOA VP) set to integrate at 230 and
250nm, while TRP was measured fluorometrically at an excitation wavelength o f 254nm
and

an

emission

wavelength

o f 404nm

(Shimadzu

RF-20A

XS

prominence).

Homogenisation buffer prepared with mobile phase containing 10% perchloric acid to
deproteinise the samples, was spiked with 200ng/20)il o f N-methyl 5-HT (Sigma
Chemicals Co., UK) as internal standard.

The mobile phase contained 50nM glacial

acetic acid, 100 mM zinc acetate and 3% acetonitrile at pH 4.9. A 1; 1 ratio o f scrum and
homogenisation buffer was centrifuged at 12,800 rpm for 20 min at 4°C before being
passed through a 0.45|am syringe filter (Antech, Ireland). A 20|il-samplc o f the resultant
filtrate was injected onto a C-18 reverse phase Kinetex core-shell technology column
(Phenomenex, UK) for separation o f the metabolites.

Standards (200ng/20|il) o f TRP

and KYN were prepared in mobile phase, and standards and samples were run with a
continuous flow rate o f O.Sml/min and acquisition time o f 18 minutes. Chromatograms
were generated using Class VP software and peak heights and retention times o f TRP,
KYN and internal standard (N - methyl-5-HT) were used to calculate metabolite
concentrations expressed as ng/ml o f semm.

The KYN/TRP ratio was used as an

indicator o f KP activation.
7.2.6 Analysis. Descriptive statistics were used to describe participants’ clinical
and demographic characteristics. Pearson correlations were used to examine associations
between

self-report measures,

inflammatory markers and

KP

activation

before

chemotherapy. As the distribution o f IL-6, IFN-y, CRP, and KYN were non-normal and
skewed, the data were transformed before analysis by calculating the square root o f the
values for IL-6, and carrying out logio transformations on the values for IFN-y, CRP,
KYN and the KYN/TRP ratio. Since some participants had values o f less than one for
IFN-y, CRP and the KYN/TRP ratio, a value o f one was added to all values prior to
transfomiation.

As transfomiation o f the data did not sufficiently improve the

distribution o f CRP or the KYN/TRP ratio, Spearman rho (denoted as rs in the results)
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was used to exam ine conelations that involved these variables.

Hierarchical m ultiple

linear regression was used to investigate w hether biological m arkers w ere significant
predictors o f fatigue. Dem ographic and medical factors that w ere significantly related to
fatigue before chem otherapy (i.e., pain and num ber o f com orbidities; see C hapter 4) as
well as depression, were included in step 1 o f the m ultiple regression analyses, and
biological predictors were entered in step 2.
also

investigated

using

hierarchical

Biological predictors o f depression were

m ultiple

repression,

w ith

pain,

num ber

of

com orbiditics and fatigue entered in step 1.
The m ixed model procedure in PASW 18 was used to exam ine changes in fatigue
and imm une m arkers over time; m ultilevel grow th m odels (M LM ) w ere fitted to the data
to model linear and quadratic growth trends in fatigue and biom arkers o f inflam m atory
and KP activity, and to explore w hether changes in fatigue and depression were related to
inflam m atory cytokine concentrations and/or KP activation.

Tim e was defined as the

occasion o f m easurem ent (T1 = 0, T2 = 1 and T3 = 2). MLM does not require a balanced
design with an equal num ber o f assessm ents for each participant (Shek & Ma, 2011). All
participants gave blood samples at T l; however, blood samples w ere available from only
32 participants at T2 and from 23 participants at T3. As the sam ple sizes were small, and
goodness-of-fit statistics for the entire model were not exam ined, regression coefficients
were estim ated using restricted m axim um -likelihood estim ation (Singer & W illett, 2003).
In line with recom m endations by Singer and W illet (2003), prototypical values
representing the extrem es in the data were used to dem onstrate the effect o f predictor
variables on initial status and on rate o f change across time.
7.3 Results
7.3.1 Participants. Dem ographic characteristics o f participants are reported in
Table 7.1.

The mean age o f participants was 50.15 (SD = 9.87).

The m ajority o f

participants w ere m arried or living with a long-term partner and had children.
Approxim ately h alf o f the sample w ere currently w orking and 60% had com pleted at
least higher second level education. Just over h a lf o f participants suffered from at least
one comorbidity. The m ost com m on types o f com orbidities were hypertension (n = 10),
high cholesterol (n = 9), and hypothyroidism (n = 5); all other com orbidities were
experienced by less than five participants.

The average BM I was 27.27 (SD = 5.18),

w hereby m ore than h alf o f participants were classed as overw eight using the W HO BMI
classification system. The m ajority o f participants had lymph nodes positive for cancer at
the tim e o f diagnosis and over a third had stage III disease. Two participants had grade 1
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tum ours, 30 participants had tum ours o f grade 2, and 29 had grade 3 tumours. Just under
a quarter o f participants received neo-adjuvant treatm ent, w hereby chem otherapy was
followed by surgery and radiation therapy. Only six participants did not receive radiation
as part o f their treatm ent and all but five were treated w ith additional horm onal therapy.
Tw elve participants w ere treated with chem otherapy com bined with H erccptin, which
was continued in three-w eekly cycles after the com pletion o f chem otherapy. The m ost
com m on type o f chem otherapy was AC-T.
Table 7.1 P a rticipants’ dem ographic and clinical characteristics (n = 61)
Demographic
characteristics
Marital status
Manied/Partnered
Single
Separated/Divorced
Widowed
Children
Has children
Children living at
home
Employment status
Employed
Housewife
Retired
Resigned for health
Unemployed
Student
Highest educational level
Primary (< 8 years)
9 - 1 1 years
12- 14 years
Third level education
Postgraduate
Menopausal status
Premenopausal
Perinienopausal
Postmenopausal

n

%

41
9
5
6

67.21%
14.75%
8.20%
9.84%

47

77.05%

37

60.66%

30
15
6
4
5
1

49.18%
24.59%
9.84%
6.56%
8.20%
1.64%

9
16
19
12
5

14.75%
26.23%
31.15%
19.67%
8.20%

32
12
17

52.46%
19.67%
27.87%

Clinical characteristics
Comorbities
No comorbidities
1 comorbidity
2 comorbidity
> 3 comorbidities
Disease stage
1
11
111
Positive lymph nodes present
Treatments received
Surgeiy before chemotherapy
Surgeiy after chemotherapy
Radiation Therapy
Homional treatment
Herceptin (Trastuzumab)
Type o f surgery
Wide local Excision (WLE)
WLE and axillary clearance
Unilateral Mastectomy
Bilateral Mastectomy
Chemotherapy regimen

BMI (kg/m2) class“
Underweight (< 18.5)
1
1.64%
Normal (18.5 - 24.9)
23
37.70%
Ovew eight (25 - 29.9) 23
37.70%
Obese (>30)
14
22.95%
^Based on W orld Health O rganisation (W HO)

n

%

28
15
14
4

45.90%
24.59%
22.95%
6.56%

11

18.03%

27 44.26%
23 37.70%
45 73,77%
47
14
55
56
12

77.05%
22.95%
90.16%
91.80%
19.67%

17
16
27
1

44.26%
1.64%
27.87%
26.23%

Doxorubicin,
Cyclophosphamide &
Paclitaxel (AC-T)

36 59.02%

Docetaxel Carboplatin (TC)

20 32.79%

Doxorubicin &
Cyclophosphamide (AC)

‘-T

Paclitaxel
BMI classification.
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4

6.56%

1

1.64%

7.3.2 R elationships am ong inflam m atory biom arkers, kynurenine pathway
activity, fatigue and depression before chem otherapy. More severe fatigue was
strongly associated with greater depression (r = -.62, n = 61,/? < .001) and concentrations
o f proinflammatory cytokines were related to KP activation. Specifically, higher levels
o f KYN were significantly associated with greater concentrations o f lL-6 {r = .42, n = 61,
p < .001), TNF-a ( 7-= .37, n = 6 \ , p < .01) and CRP {rs = .33, n = 54,/> < .05), while
lower levels o f TRP were significantly associated with greater concentrations o f TNF-a {r
= -.28, n = 61,/? < .05). The KYN/TRP ratio was significantly correlated with IL-6 {rs =
-.43, n = 6 1 ,/) < .001), TNF-a {rs = .40, n = 61,/? < .01) and CRP {rs = .34, n = 54,/? <
.05).
7.3.2.1 Correlations between fa tig u e an d circulating inflam m atory m arkers
an d kynurenine path w ay activity. Fatigue was not significantly coirelated with IFN-y {r
= . 10, n = 6 1 ,/; > .05), lL-6 (/• = -.18, n = 6 1 ,/j > .05) or TNF-a {r = -.07, n = 6 \ , p > .05)
before chemotherapy; however, more severe fatigue was significantly associated with
higher levels o f CRP {rs = -.36, n = 54, /> < .01).

No significant correlations were

obsei'ved between fatigue and KYN (;• = -. 10, n = 61, /; > .05), TRP {r = .07, n = 61, /; >
.05), or the KYN/TRP ratio {rs = -.02, n = 61,/? > .05).
A hierarchical multiple regression analysis was carried out to test whether levels
o f CRP (using transfomied logio values) could independently predict fatigue severity in a
model that included depression and established demographic/medical predictors o f
fatigue (i.e., pain and number o f comorbidities) in step 1.

Assumptions regarding

normally distributed and independent residuals and multicollinearity were met; however,
one residual outlier was excluded from the analysis.

In the final model, depression

(standardised (3 = -.51, /;> < .001), pain (standardised p = -.31, /? < .01), number o f
comorbidities (standardised p = -.08, p > .05) and CRP (standardised P = -.22, p < .05)
explained a total o f 51% o f the variance in fatigue scores (F(4,48) = 14.30,/? < .001;
= .05 for step 2,/? < .05).
7.5.2.2 Correlations between depression a n d circulating inflam m atory m arkers
an d kynurenine path w ay activity. Depression was not associated with concentrations o f
IFN-y (r = -.13, n = 61, /? > .05), IL-6 (;• = 0.14, n = 61,/? > .05), or TNF-a {r = .02, n =
61, /? > .05); however, more severe depression was significantly correlated with higher
levels o f CRP {rs = .36, n = 54, /? > .01). In addition, no significant associations were
observed between depression and levels o f KYN {r = .03, n = 61,/? > .05), TRP (/• = -.02,
n = 61, /? > .05) or the KYN/TRP ratio {rs = -.02, n = 61, /? > .05).
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CRP was a significant predictor o f depression, explaining 11.5% o f the variance
in a simple linear regression; F (l,5 0 ) = 7.61, p < .01. However, CRP did not make a
significant contribution in a hierarchical multiple regression analysis o f depression that
included fatigue, pain and number o f comorbidities in step 1. Four residual outliers were
excluded from the analysis. In the final model, fatigue (standardised P = -.45, p < .01),
pain (standardised p = -.01, /? > .05), number o f comorbidities (standardised p = .16, /? >
.05) and CRP (standardised P = . 1 7 , > .05) explained a total o f 29% o f the variance in
depression scores (F(3,46) = 5.91,/) < .001; A/?' = .02 for step 2 , p > .05).
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Figure 7.2. Concentrations o f circulating inflammatory markers at each timepoint.
Note. Boxes represent data ranging from the 25‘*' to the 75‘'' percentile o f the observed
distribution o f values; horizontal lines represent the median levels o f biomarkers;
whiskers range from the minimum and maximum observed data values; and outliers are
identified by open circles or, in the case o f extreme outliers, asterisks.
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7.3.3 Changes in fatigue, depression, inflammatory activty and kynurenine
pathway activation over time. Multilevel models were used to explore changes in the
levels o f the inflammatory cytokines, CRP, KYN, TRP, depression and fatigue over the
three measurement occasions. Significant linear and quadratic trends were observed for
fatigue, depression, and all o f the inflammatory markers except CRP over time (see Table
7.2; see Figure 7.2 for boxplots o f the obsei'ved concentrations o f IFN-y, IL-6, TNF-a
and CRP at each timepoint on the untransfonncd scales. The results indicate that levels
o f IFN-y, IL-6, TNF-a, depression, and fatigue all increased between T1 and T2 and
subsequently dccrcased between T2 and T3. No significant changes were observed in
levels o f KYN over time but there was a significant linear trend for TRP (see Table 7.2;
Figure 7.3 illustrates boxplots o f the obsei'ved concentrations o f KYN and TRP at each
timepoint using the untransfonned scales.
increased across the three timepoints.

The results suggest that levels o f TRP

Boxplots demonstrating the distribution o f the

transformed values that were used for these analyses are presented in Appendix 17.
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Figure 7.3. Levels o f KYN and TRP obsei'ved at each timepoint.
Note. Boxes represent data ranging from the 25th to the 75th percentile o f the observed
distribution of values; horizontal lines represent the median levels o f biomarkers;
whiskers range from the minimum and maximum observed data values; and outliers are
identified by open circles or, in the case o f extreme outliers, asterisks.
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Table 7.2 Linear and quadratic trends in fatigue, depression and inflammatory cytokines
Linear trend (SE)

Quadratic trend (SE)

Fatigue

-21.48 (3.47)***

10.75 (1.80)***

Depression

3.57 (1.09)**

-1.88 (0.56)**

IFN-7

0.12 (0.04)**

-0.05 (0.02)*

IL-6

0.94 (0.19)***

-0.46 (0.10)***

TNF-a

0.81 (0. 30)**

-0.38(0.15)*

CRP

0.20 (0.13)

-0.13 (.0.07)

KYN

0.09 (0.14)

-0.05 (0.07)

TRP

884.30(206.03)***

-

Note. Higher scores on the FACT-F indicate lower fatigue. *p < .05, **p < .01, ***p <
.001.

7.3.4 Associations between inflammatory and kynurenine pathway activity
and fatigue over time. MLMs were used to examine the relationship between fatigue
and inflammatory markers and KP activity. There was no evidence that levels o f IFN-y,
IL-6, TNF-a, CRP, KYN or TRP predicted fatigue severity, nor was there any indication
that levels o f these markers were associated with changes in fatigue over time (all p
>.05).
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Figure 7.4. Fitted trajectories o f depression scores over time for participants with the
highest, the average and the lowest observed concentrations o f IL-6.
Note. Values represent the square root o f IL-6 levels. The low IL-6 level is the minimum
concentration (VlL-6 = 0.52), the average level is the mean concentration (VlL-6 = 1.20)
and the high IL-6 level is the maximum concentration (VlL-6 = 3.56) o f IL-6 observed in
the data.
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7.3.5 Associations between inflammatory and kynurenine pathway activity
and depression over time. There was no evidence that levels o f any o f the inflammatory
markers, KYN or TRP predicted depression (all p >.05); however, there was a significant
interaction between time and both lL-6 and KYN. Specifically, IL-6 was a significant
predictor o f quadratic changes in depression ((3 = 'iA l, SE = 1.53, p < .05), whereby
participants with higher levels o f IL-6 showed a faster rate o f change in depression after
T2. Figure 7.4 demonstrates different trajectories o f depression as a function o f IL-6
using prototypical values based on the maximum, minimum and mean concentrations o f
IL-6 observed in the data. Participants with consistently higher levels o f IL-6 showed a
shaip increase in depression between T2 and T3, while participants with consistently low
levels of lL-6 showed a decrease in depression over the same time period.
10
9

8

L ow est levels

(U

o f KYN

k-

o

7

c

6

o

H ighest levels
o f KYN

5
Q.
(U

Q

■Average levels
4

o f KYN

I /)

O

<

3

2
1

0
T1

T2

T3

Timepoint

Figure 7.5. Fitted trajectories o f the centered depression scores over time for participants
with the highest, the average and the lowest observed levels o f KYN.
Note. Values represent the logio KYN levels. The lowest KYN level is the minimum
value (iogio KYN = 2.39), the average level is the mean value (logio KYN = 2.94) and
high level is the maximum value (logio KYN = 3.85) observed in the data.

KYN was a significant predictor o f linear change in depression ((3 = 7.75, SE =
3.79, p < .05), whereby participants with higher levels o f KYN showed a faster rate o f
change in depression after T l. Figure 7.5 demonstrates differences in the trajectory o f
depression as a function o f KYN using prototypical values based on the maximum,
minimum and mean observed levels o f KYN in the data.
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While participants with

consistently high levels o f KYN showed a sharp increase in depression between T i and
T2, participants with consistendy low levels o f KYN showed a slight decrease in
depression over the same time period.
7.4 Discussion
The findings support the hypothesis that low-grade inflam m ation plays a role in
fatigue before the start o f chem otherapy.

H igher concentrations o f CRP were

significantly associated with both fatigue and depression; nevertheless, CRP predicted
fatigue severity independently o f depression. No significant relationships were obseived
betw een either fatigue or depression and levels o f IFN-y, IL-6, or TN F-a.

Although

evidence o f KP activation was obsci"ved, and m arkers o f KP activity w ere correlated with
increased im m une activation, there was no evidence that increased activation o f the KP,
or indeed levels o f TRP or KYN, played a role in fatigue or depression before
chem otherapy.

Nevertheless, the findings indicated that levels o f KYN pre- to post

cancer treatm ent and levels o f IL-6 after the com pletion o f treatm ent significantly
predicted changes in depression.
7.4.1 Inflam m ation, the kynurenine pathw ay and fatigue before
chem otherapy. Physiological theories o f CRF suggest that increased inflam m atory
activity, and associated neuroendocrine changes, contribute to the developm ent o f fatigue
in cancer patients. The results o f the current study provide some support for this idea and
suggest that inflam m ation m ay contribute to fatigue even before the start o f system ic
treatm ent for breast cancer.

M ore severe fatigue was associated with greater

concentrations o f serum CRP, a downstream m arker o f inflamm ation. Furthem iore, CRP
was a significant independent predictor o f fatigue severity in a m ultivariate model that
included depression, pain rating and num ber o f com orbidities. No significant coirelations
were observed betw een fatigue and any o f the other inflam m atory m arkers exam ined in
this study.

N evertheless, as CRP is an acute phase protein that is produced by

hepatocytes upon stim ulation by IL-6 (G abay & Kushner, 1999), it is an indicator o f
cum ulative IL-6 activity (Jager et al., 2008). IL-6 is produced in sm aller quantities and is
harder to detect in serum than CRP, which is thought to be a m ore sensitive and reliable
indicator o f system ic inflam m ation (Bower et al., 2009; M yers et al., 2004). Thus, the
significant association betw een CRP and fatigue in the current study m ay also signify that
IL-6 plays a role. Indeed, the observed m agnitude o f the correlation betw een IL-6 and
fatigue, though not significant, is in line with previous research that reported a significant
relationship betw een these factors and is larger than the com posite correlation coefficient
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between IL-6 and fatigue reported in a review o f studies on inflammatory markers and
CRF (Schubert et al., 2007). The trends in the data arc thus consistent with the idea that
increased inflammatory activity could play a role in fatigue before systemic treatment for
breast cancer.
A number o f previous studies have reported significant relationships between
higher levels o f CRP and CRF; however, these have largely been based on breast cancer
sui'vivors (e.g., O ne et al., 2011; Reinertsen ct al., 2010) and have examined persistent
CRF rather than levels o f fatigue on a continuum (e.g., Alexander, Minton, Andrews, et
al., 2009). Few studies have explored inflammatory activity and fatigue before cancer
treatment.

Meyers et al. (2005) reported that higher levels o f IL-6, IL-1 reccptor

antagonist, and TNF-a levels were related to ratings o f fatigue in patients with acute
myelogenous leukemia and myelodysplastic syndrome before chemotherapy. CRP was
not assessed in this study, but the finding that IL-6 was related to fatigue is consistent
with the current results.

Associations between higher levels o f IL-6 and greater

vegetative symptoms o f depression (including fatigue) have also been found in pre
surgery ovarian cancer patients with advanced disease (Lutgendorf ct al., 2008).
Fagundas et al. (2012) found no evidence o f an association between CRP and fatigue in
breast cancer patients who were newly diagnosed or awaiting a positive diagnostic result;
however, the relationships between fatigue and other inflammatory markers were not
assessed in this study. Elevated levels o f CRP have also been associated with increased
fatigue

severity

in

patients

undergoing

cancer treatment

(Kurz

et al.,

2012;

Schroecksnadel et al., 2007). Furthermore, findings from these two studies supported the
idea that inflammatory activity impacts on fatigue by influencing the activity of the KP.
There was no evidence in the current study that fatigue was associated with
increased activation o f the KP; no con elation was observed between fatigue severity and
levels o f KYN, TRP or the KYN/TRP ratio. It is possible that such relationships did not
emerge because most participants did not experience inflammatory activity above the
normal clinical range (above 6 mg/L). The median concentration o f CRP in the current
study was 0.7 mg/L (M = 2.1 mg/L, SD = 3.7), which is in line with the median
concentrations (0.8 mg/L) found in healthy young adults (Pepys & Hirschfield, 2003).
During inflammation CRP can rise to more than 500mg/L; however, in the current study,
the highest CRP concentration at TI was 18.2 mg/L and only 6 participants had values
about 6 ml/L. Both the studies by Kurz et al. (2012) and Schroecksnadel (2007), which
support a role for TPR degradation in the aetiology o f CRF, included patients with
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advanced

disease

and

collected

data

during

inflam m atory activity m ay be m ore pronounccd.

the

active

treatm ent phase, when

Indeed, K urz ct al. reported elevated

concentrations o f CRP com pared to rcferencc ranges and concentrations in both studies
were substantially higher than in the cuirent study. As heightened inflam m atory activity
is thought to lead to KP activation via the induction o f IDO, it is possible that TRP and
KYN play a greater role later in the canccr trajectoiy after sustained inflam m ation and/or
in response to above normal inflam m atory activity.

Rcscarch suggests that low-grade

inflam m atory activity m ay not be sufficient to elicit the KP or the behavioural responses
that have been observed in patients treated with cytokine therapies (Hughes et al., 2012).
Nevertheless, increased inflam m ation w as related to KP activation in the currcnt study.
Concentrations o f inflam m atory m arkers were significantly associated with decreased
levels o f TRP, increased levels o f KYN, and an elevated KY N/TRP ratio, thus supporting
the connection betw een these physiological processes.
7.4.2 Changes in inflam m ation, kynurenine pathw ay activity and fatigue
over time. The findings indicated that levels o f fatigue and cytokine concentrations
increased from pre- to post-treatm ent assessm ents and subsequently decreased again.
These results are in line with the idea that cancer treatm ent can induce inflam m atory
activity and suggest that fatigue and inflam m atory cytokincs follow sim ilar patterns over
time.

N evertheless, there was no evidence that increases in inflam m ation were

significantly related to changes in fatigue. Furtherm ore, no significant changes in levels
o f CRP or KYN were observed over the assessm ent tim epoints, and there was no
indication that changes in these m arkers were linked to increases in fatigue over time.
Few longitudinal studies have exam ined associations between proposed physiological
contributing factors and CRF. Bow er et al (2009) reported that changes in serum m arkers
o f CRP and IL-1 receptor antagonist w ere positively associated with increases in fatigue
sym ptom s in breast and prostate cancer patients undergoing radiation therapy. However,
these findings w ere only based on a subsam ple o f 22 participants and thus require
replication.

Reinertsen et al. (2010) reported that increased CRP levels in long-term

breast cancer survivors were associated with chronic fatigue but not persistent fatigue
across two assessm ent points 2.5-3 years apart.

N evertheless, changes in CRP levels

w ere not exam ined in this study.
7.4.3 Evidence for com m on physiological m echanism s for depression and
fatigue. The pattern o f results was sim ilar across depression and fatigue; both were
significantly correlated with higher CRP, and the m agnitude o f the nonsignificant
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coiTelation coefficients w ith the other biom arkers for inflam m ation and KP activation did
not vary hugely betw een these symptoms. These findings arc thus in line with the idea
that com m on physiological m echanism s underlie both depression and fatigue; however,
given the strong relationship between fatigue and depression, one could argue that the
positive association betw een CRP and fatigue was sim ply due to depression.

O f note,

CRP predicted fatigue independently o f depression; whereas CRP was not a significant
predictor o f depression in a m ultivariate model that included fatigue. Thus the data do
not support the idea that depression accounted for the significant relationship between
fatigue and CRP.

Sim ilar findings have been reported in a study o f breast cancer

sui'vivors (O n e et al., 2011).
Although inflam m ation was also im plicated in the experience o f depressive
symptom s in the c u n e n t study, the results suggest that fatigue m ay account for this
relationship.

As the link between inflam m atory activity and KP activation is more

established in the literature for depression than fatigue, it is som ew hat surprising that
stronger relationships did not emerge for depression. It is possible that the m easurem ent
o f depression in the cuirent study, which consisted o f a non-som atic scale o f depression
from which items sim ilar to fatigue were excluded, im pacted on the strength o f the
obsci'ved relationships.

Furtherm ore, stronger relationships m ay not have em erged

because both inflam m ation and overall depressive m ood disturbance were low at the pre
chem otherapy assessm ent point (57% o f the sam ple had a score o f 3 or below on the
HADS).
7.4.4 Relationships between inflam m ation, kynurenine activity and
depression over time. Although there was no evidence that depression was related to
levels o f cytokines, KYN or TRP, the findings indicated that changes in these factors m ay
im pact on changes in depression.

Significant interactions w ere observed between time

and both IL-6 and KYN in m ultilevel growth m odels o f depression over the assessm ent
tim epoints. The results suggest that changes in depression after treatm ent are associated
with levels o f IL-6, w hereby higher levels o f IL-6 w ere linked to increases in depression
post-treatm ent, while decreases in depression w ere linked to lower levels o f IL-6 over the
sam e tim e period.

Such findings support the inflam m atory explanatory m odel o f

depression (M aes, 2008; Raison et al., 2006).

Furthennore, they are in line with the

cognitive-behavioural m odel o f CRF, w hich

suggests that interrelations between

psychological and physiological factors could contribute to the persistence o f CRF by
helping to m aintain one another. A lthough research supports the idea that inflam m ation
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precedes depression, there are plausible m echanism s for bidirectional relationships
betw een these factors (Gim eno ct a!., 2009). Larger sam ples and m ore frequent followup assessm ents are required to test the nature o f the relationships between these variables
in the context o f CRF. N evertheless, the results o f the cuirent study arc in line the idea
that depression and inflam m ation arc interrelated, and that such factors are also linked to
fatigue, thus supporting the m ultifactorial explanatory fram ew ork o f CRF outlined in the
cognitive-behavioural model.
Levels o f KYN were also significantly associated with changes in depression.
The findings indicated that participants with higher levels o f KYN showed a greater
increase

in

depression

between

the pre- and

post-treatm ent assessm ents, while

participants with lower levels o f KYN showed a less pronounced increase, or even a
slight decrease, in depression over the sam e tim e period. These trends support the idea
that increased KP activation, and hence greater TRP degradation into KYN, can lead to
depressive sym ptom s (M aes ct al., 2011; W idner ct al., 2002).

Nevertheless, no

conesponding relationship between decreases in TRP and increases in depression was
found.

Previous studies have also reported associations betw een cytokine-stim ulated

KYN in the absence o f TRP depletion (Raison et al., 2010) and findings from animal
studies suggest that peripheral adm inistration o f KYN alone can lead to depressive-like
sym ptom s (O 'C onnor et al., 2009). Thus, the behavioural changes connected to increased
IDO activation m ay not be dependent on TRP depletion (Raison et al., 2010).
7.4.5 Lim itations. Although the sample size at T I was m oderate, blood samples
were only available for a small num ber o f participants at the follow -up tim epoints.
Previous studies on inflam m ation and CRF have been carried out on sim ilarly small
samples (e.g.. Bow er et al., 2009; Cam eron et al., 2012; Von Ah et al., 2008);
nevertheless, the sam ple size m eans that the results from longitudinal analyses should be
inteipreted with caution. In addition, considering the num ber o f tests that were carried
out w ithout adopting a m ore stringent p-value, it is possible that the significant
relationships observed were due to a Type I error. The findings thus require replication
in larger samples.
A lthough blood sam ples w ere generally taken m id-m orning in the hospital, there
was some variation in the tim e o f day that sam ples were collected. However, as CRP is
not responsive to diurnal rhythm and is unaffected by eating prior to collection (M yers et
al., 2004; Pepys & Hirschfield, 2003), it is unlikely that the results w ere affected by such
factors.

The tim e gap betw een assessm ent o f fatigue and blood sam pling also varied
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som ew hat between participants and this could have reduced the opportunity to detect
associations betw een fatigue and IFN-y, IL-6, and TN F-a, as these proinflam m atory
m arkers are m ore unstable than CRP levels (M yers et al., 2004; Schubert et al., 2007).
However, no significant associations were found between the biological m arkers and
num ber o f days between self-reports and blood sampling; furtherm ore, controlling for
this variable in the analyses had no im pact on any o f the results (data not shown).
Finally, m edication effects on the physiological variables were not investigated or
controlled for.
7.4.6 Conclusion. Concentration o f serum CRP was independently associated
with levels o f fatigue severity in breast cancer patients before the initiation o f
chemotherapy.

This finding provides som e support for the idea that low-grade

inflam m ation plays a role in the developm ent o f CRF. In addition, the results indicated
that levels o f lL-6 and KYN predicted the trajectory o f depression, and strong
associations between fatigue and depression w ere observed. These findings arc thus in
line with the cognitive-behavioural model o f CRF, which suggests that physiological
responses to canccr and cancer-treatinent play a role in the pathogenesis o f fatigue and
that interrelationships between psychological and physiological factors related to fatigue
m ay help to m aintain symptom s post-treatm ent. Based on the cuirent findings, there was
no evidence that activation o f the KP plays a role in fatigue before com m encem ent o f
chem otherapy, nor was there any indication that changes in m arkers o f KP activity or
inflam m ation over the treatm ent trajectory are linked to changes in fatigue.
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Chapter 8: Post-Treatm ent Cancer-R elated Fatigue and Diurnal Cortisol Patterns
“Fatigue isn't something that comes and goes from week to week. Its more of a contunual post
treatment condition that has to be handled hour by hour and day by day.” - Linda
8.1 Introduction
Prolonged inflam m atory processes are thought to contribute to persistent fatigue
in cancer survivors (Bow er & Lamkin, 2012; Schubert et al., 2007); however, the
m echanism s underlying ongoing inflam m atory activity are not clear (Bower, Ganz,
Dickerson, ct al., 2005). One potential m echanism for enhanced inflam m atory cytokine
activity in fatigued cancer survivors is through alterations in im m une regulatory
processes and, in particular, through dysregulation o f hypothalam ic-pituitary-adrenal
(HPA) axis function, including altered diurnal cortisol secretion and decreased cortisol
response to stress (Bower, 2007; M iller et al., 2008).
The hypothalam us and the pituitary gland, along with the adrenal glands,
constitute the prim ary neuroendocrine axis responsible for m aintaining hom eostasis in the
body by regulating m ajor physiological processes including m etabolism , reproduction,
developm ent and growth, and responding to physiologic or psychological challenges
(Payne, 2004).

The HPA axis is activated by stress and m ediates the body’s stress

response by releasing horm ones that stim ulate the secretion o f glucocorticoids including
cortisol (W u et al., 2012).

Such HPA activation is adaptive and helps to protect and

restore the body. However, when stress is chronic, the functioning o f the HPA axis can
becom e altered and the ensuing dysregulation o f the stress response can lead to
abnorm alities in HPA regulated circadian rhythms. Circadian rhythm s are endogenous
physiological patterns that run on approxim ately 24-hour cycles and include rhythm s o f
hormonal

secretion,

sleep-w ake

cycles

and

activity

patterns

(Payne,

2004).

Desynchonisation o f such rhythm s can result in sleep disruptions, concentration
problem s, depressive sym ptom s, and iiritability, ail o f w hich rnay influence fatigue
(Payne, 2004). A berrations in HPA functioning, such as glucocorticoid deficiencies and
insufficient glucocorticoid signalling, have been reported in patients with chronic fatigue
syndrom e (CFS) and fibrom yalgia (D em itrack et al., 1991; Raison & M iller, 2003), the
onset o f w hich have been linked to em otional and physical stressors (Dem itrack, 1997).
As glucocorticoids are potent anti-inflam m atory horm ones that act to suppress the
production and activity o f proinflam m atory cytokines during stress exposure and restore
hom eostasis after stress, hypocortisolism and decreased glucocorticoid signalling may
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contribute to persistent inflam m atory activity in such patient groups (Raison & M iller,
2003).
The stress associated with cancer diagnosis, physiological and psychological
adjustm ent to cancer and its treatm ents, and dism ptions to social and occupational
functioning as a result o f cancer m ay lead to sim ilar alterations in the circadian function
o f the HPA axis in cancer patients (W u ct al., 2012). For exam ple, D edert et al. (2012)
reported that m aladaptive psychological responses to breast cancer diagnosis were related
to disrupted rest/activity rhythm s and patients with disrupted rest/activity cycles also had
disrupted cortisol rhythms.

Furthennore, cancer treatm ents m ay also directly or

indirectly result in changes to the neuroendocrinc system that could contribute to
alterations in HPA functioning (W u et al., 2012).

Research on breast cancer survivors

has found that wom en with persistent fatigue had significantly low er levels o f m orning
sem m cortisol (Bow er et al., 2002) and a blunted cortisol response in response to a
stressor when com pared to wom en without persistent fatigue (Bower, Ganz, & Aziz,
2005).

Furthermore, blunted cortisol responses w ere significantly associated with

increased intracellular production o f the inflam m atory cytokine interleukin-6 (lL-6)
following stim ulation with lipopolysaccharide (LPS), suggesting that CRF is associated
with a functional alteration in innate im m une responses (Bow er et al., 2007). Thus, there
m ay be a sim ilar pathophysiology underlying the fatigue experienced by cancer patients
and patients with CFS (W u et al., 2012).
Research by Bower et a l.’s group, using salivary m easures o f cortisol, also
suggests that there are dism ptions in the circadian patterns o f cortisol secretion in
fatigued cancer survivors. Cortisol has an established diurnal rhythm in healthy adults,
which peaks following awakening and then decreases over the course o f the day
(Edwards, Clow, Evans, & Hucklebridge, 2001). The rate o f decline is thought to be an
im portant indicator o f HPA functioning. Saliva provides a m ore feasible and practical
approach to collecting m ultiple samples for cortisol m easurem ent than blood, and
research indicates that salivary cortisol is an accurate index o f free plasm a cortisol
(Kirschbaum & Hellham m er, 1994).

A significantly flatter cortisol slope has been

observed in breast cancer survivors with persistent fatigue than non-fatigued survivors
(Bower, Ganz, Dickerson, et al., 2005), whereby those with persistent fatigue had a
slow er rate o f decline in the evening hours.

Studies that have used actigraphy to

investigate the circadian rhythm s o f cancer patients have also reported associations
betw een fatigue and disruptions in sleep/activity patterns (Roscoe et al., 2002), which are
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thought to be indicative o f circadian dysregulation and have also been associated with the
incidence, progression and prognosis o f cancer (W u et al., 2012).

Furthermore,

significant associations have been found betw een actigraphy-m easurcd circadian activity
patterns, high serum levels o f inflam m atoiy cytokines, perfonnance status, and dam pened
cortisol rhythm s in patients with advanced cancer (Rich et al., 2005). Such findings thus
also support the idea that dysregulation in HPA functioning plays a role in the aetiology
o f CRF by prom oting inflam m atory responses.

N evertheless, few studies to date have

investigated cortisol patterns in cancer survivors and the role o f HPA dysregulation in
post-treatm ent CRF is still not clear.
The current study sought to build on previous work by assessing diurnal cortisol
rhythm s and the aw akening cortisol response (ACR) in cancer survivors and exam ining
w hether there is any evidence that alterations in cortisol patterns are associated with
greater fatigue.

No previous studies have explicitly investigated the ACR and its

association with CRF. The ACR refers to the sharp increase in cortisol release that is
stim ulated by aw akening (Fries, D ettenbom , & Kirschbaum , 2009).

Research suggests

that cortisol levels rise by approxim ately 50-75% within the first 20-30 m inutes o f
wakening (Pruessner et al., 1997; Schm idt-R einw ald et al., 1999).

This increase is

distinct from the diurnal variation in HPA axis activity (W ilhelm , Bom , Kudielka,
Schlotz, & W ust, 2007) and furthem iore, is independent o f tim e o f awakening, sleep
duration and sleep quality (Pruessner et al., 1997).

The ACR is thus thought to be a

useful indicator o f dysregualtion in the HPA axis (Pruessner et al., 1997; SchmidtReinwald et al., 1999; Wiist, Federenko, Hellham m er, & Kirschbaum , 2000), and m ay be
used to reveal subtle changes in HPA (re)activity due to prolonged psychosocial stress or
clinical sym ptom s influenced by the HPA axis (Schm idt-Reinw ald et al., 1999). It was
hypothesised that greater fatigue w ould be associated with lower levels o f m orning
salivary cortisol, a less pronounced ACR, and a flatter dium al cortisol slope, indicating a
disturbance in HPA axis fiinctioning.
8.2 M ethod
8.2.1 Participants and design. Participants were draw n from a larger
prospective longitudinal study o f CRF (previously described in C hapter 4), in which
recently diagnosed cancer patients referred for chem otherapy w ere recruited through
outpatient oncology clinics in a large D ublin Hospital. Ethical approval for the study was
obtained from the institutional research ethics com m ittees in both the hospital and the
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university (see Appendix 2) in which the research w as carried out.

All participants

provided written inform ed consent.
The cun'cnt report focuses on a subsam ple o f participants from the larger study
who were asked to provide saliva sam ples for assessing diurnal cortisol at a follow -up
assessm ent several m onths after the com pletion o f cancer treatm ent. All participants (n =
74) who were asked to provide saliva sam ples as part o f the study agreed to do so.
However, only 68 provided analysable data (three did not return saliva samples and three
did not provide sufficient saliva for assessm ent puiposes).
8.2.2 M easures. The m easures and procedures used to collect sociodem ographic
inform ation (age, gender, m enopausal status, m arital status, num ber o f children,
em ploym ent status, and educational level) and assess fatigue (FACT-F; Yellen et al.,
1997), and possible confounders o f circadian rhythm s and cortisol patterns included in
the analyses (i.e., depression, stress, pain, and sleep disturbance), have been previously
described in Chapter 4.

The internal reliability o f cach subscale was good (a = .74).

Medical data including type o f cancer, disease stage, type o f treatm ent (e.g., surgery,
radiation therapy, chem otherapy, Herceptin and hom ional treatm ent) and treatm ent
regim en, time since diagnosis and tim e o f treatm ents, com orbid medical conditions, and
height and weight were collected from hospital m edical charts.
8.2.3 Saliva collection procedure. Participants were posted a saliva collection
kit that contained written instructions (with illustrative pictures) for saliva collection (see
A ppendix 18), a saliva collection log for noting tim es o f collection and tim es since
w akening (see Appendix 19), five labelled SA RSTED T Salivette® collection tubes
(including one spare tube), and packaging and a padded stam ped addressed envelope for
returning the samples. Participants w ere instructed to collect saliva four tim es over the
course o f a day (upon wakening, 15 m inutes after wakening, 45 m inutes after wakening,
and at 5pm) so that ACR and circadian cortisol patterns could be assessed. Participants
were asked not to eat or drink for one hour before saliva collection and to store their
sam ples in the refrigerator until all sam ples had been collected.

W hen saliva samples

were returned by post they were stored in a freezer at -20°C until analysis.

Research

suggests that collecting samples outside the laboratory and then returning them by mail is
feasible, and that short-term delays in freezing and/or analysing sam ples do not adversely
affect cortisol concentrations (Clem ents & Parker, 1998; G arde & Hansen, 2005).
Previous studies have indicated that saliva sam ples are stable at room tem perature for at
least 7 days with no changes in cortisol values (Bower, Ganz, Dickerson, et al., 2005);
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however, others have noted that saliva can be stored at room tem perature for at least 4
weeks

w ithout

significant reductions

in

cortisol

concentrations

(Kirschbaum

&

Hellham mer, 2000). In the current study m ost sam ples were received w ithin 7 days o f
collection (M = 4.52, SD = 2.26); however, eight sam ples were returned and frozen
between 8 and 18 days after collection.
8.2.4 Cortisol m easurem ent. For saliva sam ple preparation, swabs were
centrifuged in the Saiivettc collection tubes at 2000ipm for lOmins, and resulting saliva
samples were diluted at a ratio o f 1:2 with standard diluent. Cortisol levels were assessed
by enzym e-linked im m unosorbent assay (ELISA) kits (Enzo Life Sciences, Exeter,
United K ingdom ) according to the m anufacturer’s instructions.

This assay has a

sensitively o f 56.72 pg/ml (range 156 - 10,000 pg/ml; 0.156nm ol/l). All samples from a
participant were analysed in the same assay to m inim ize variation.

Absorbance

m easurem ents were read at 405nm using a m icroplate reader (Sunrise Tecan, Reading,
UK). Final concentrations o f cortisol (in pg/ml) were determ ined using spline analysis in
Graph Pad Prism Softw are Version 5 (Graphpad Software Inc), and then converted to
nanom oles/L (nm ol/L) for analysis.
8.2.5 Analysis. As raw cortisol values are typically skewed (Bower, Ganz,
Dickerson, et al., 2005), the data were transfonned using logio- The correlation between
fatigue and w akening levels o f salivary cortisol were exam ined with Pearson product
m om ent correlations. A nalyses (Pearson correlations and / tests) was first conducted to
identify w hether there were significant associations betw een w akening cortisol levels and
any potential confounding variables (e.g., tim e since w akening, actual tim e o f collection,
age, depression, stress, pain, sleep disturbance, cancer treatm ents received, and tim e since
treatm ent) so that variables that were significantly related to cortisol levels could be
controlled using partial correlations.
The m ixed model procedure in PASW

18 was used to exam ine the ACR;

m ultilevel growth m odels (M LM ) were fitted using the first three cortisol m easurem ents
(approxim ately at tim e o f wakening, and 15 and 45 m inutes after wakening) to model
linear and quadratic grow th trends in cortisol.

A s participants were asked to note the

exact num ber o f m inutes since w akening for each sam ple collected, this w as used as the
tim e variable in the analysis.

In line with recom m endations (Clow, Thorn, Evans, &

H ucklebridge, 2004), the effect o f actual time o f aw akening was controlled in the
analysis.

Furtherm ore, the effects o f other potential confounding variables (as above)

were also exam ined to assess w hether they had a significant im pact on the observed
2 12

cortisol slope. The im pact o f fatigue on the cortisol trajectory was then investigated by
adding this variable as a betw een-individual (level 2) predictor o f both the intercept and
time coefficients.

Regression coefficients were estim ated using restricted m axim um

likelihood estimation.
The same procedures were followed to exam ine the diurnal cortisol rhythm using
all four m easures o f cortisol. Time was expressed in hours for this analysis. In line with
recom m endations by Singer and W illet (2003) prototypical values representing the
extrem es in the data were used to dem onstrate the effect o f the predictor variable on
initial status and on rate o f change across time.
8.3 Results
Table 8.1 P articipants’ dem ographic and clinical characteristics (n = 68)
Demographic
n
%
Clinical characteristics
characteristics
Gender
Cancer Type
Male
5
7.40%
Breast Cancer
Female
63
92.60%
Colorectal Cancer
Menopausal status
Endometrial Cancer
Premenopausal
34
54.00%
Lymphoma
Perimcnopausal
9
14.30%
Cervical Cancer
Postmenopausal
20
31.70%
Disease stage
Marital status
1
44
Married/Partnered
64.70%
11
III
Single
15
22.10%
4
Separated/Divorced
5.90%
Positive lymph nodes present
Widowed
5
7.40%
Treatinents received
Children
Surgery
Has children
52
76.50%
Radiation Therapy
Children living at
42
62.00%
Hormonal treatment
home
Employment status
Herceptin (Trastuzumab)
Employed
38
56.00%
Comorbities
Housewife
11 16.20%
No comorbidities
14.70%
Retired
10
1 comorbidity
Resigned for health
2
2.90%
2 comorbidity
Unemployed
5
7.30%
> 3 comorbidities
2
BMI (kg/m2) class'"
Student
2.90%
Highest educational level
Underweight (< 18.5)
Primary (< 8 years)
Normal (18.5-24.9)
8
11.80%
9 - 1 1 years
Overweight (25 - 29.9)
11 16.20%
12- 14 years
Obese (>30)
24
35.30%
Third level education
18 26.50%
Postgraduate
7
10.30%
‘^ Based on W orld Health Organisation (W H O) BMI classification.
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n

%

56 82.40%
8
11.80%
2 2.90%
1 1.50%
1 1.50%
14
29
25
44

20.60%
42.65%
36.76%
64.70%

66 97.06%
52 76.50%
51

75.00%

13

19.10%

35
16
II
6

51.50%
23.50%
16.20%
8.80%

0
29
25
14

0%
42.60%
36.80%
20.60%

8.3.1 Participants. Dem ographic characteristics o f participants are reported in
The m ean age o f participants was 50.28 (SD = 11.66).

Table 8.1.

The m ajority o f

participants were maixied or living with a long-term partner and had children. O ver h alf
o f the sam ple w as currently w orking and nearly three-quarters o f participants had
com pleted at least higher second level education.

A pproxim ately h alf o f participants

suffered from at least one com orbidity. The m ost com m on types o f com orbidities were
hypertension (n = 7), high cholesterol (n = 7), asthm a (n = 5), osteoarthritis (n = 5) and
hypothyroidism (n = 5); all other com orbidities were experienced by less than five
participants.

The average BMI was 26.58 (SD = 4.54), whereby m ore than h alf o f

participants were classed as ovei'weight using the W HO BM I classification system. The
m ajority o f participants had lymph nodes positive for cancer at the tim e o f diagnosis and
over a third had stage III disease. All participants were treated with chem otherapy and all
but two also had surgical treatm ent. O ver three-quarters o f the sam ple received radiation
and hom ional adjuvant treatm ents and 13 participants also had treatm ent with Hcrceptin.
8.3.2 Fatigue and m orning cortisol levels. No significant associations were
observed betw een aw akening cortisol level and any o f the potential confounding
variables identified (p > .05).

There was also no evidence that fatigue severity was

correlated with w akening cortisol levels (/• = .03, p > .05).
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Figure 8.1. Fitted trajectory o f the aw akening cortisol response based on the first three
cortisol m easurem ents.
Note. As participants deviated from the specified collection tim es, and the actual selfreported m inutes since w akening were used in the analysis, the tim e trend is presented on
a continuum.
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8.3.3 Fatigue and the ACR. A significant negative hnear pattern was observed
in cortisol levels over the awakening measurements (P = -0.06, SE= .03, p < .05). Actual
time o f awakening did not make a significant contribution to the model (p > .05). Thus,
the findings indicated that cortisol levels decreased over the course o f the first 45 minutes
after wakening (see Figure 8.1). Potential demographic, medical, and psychological
confounding factors and fatigue did not significantly predict cortisol levels or changes in
the trajectory o f cortisol over time (p > .05).
8.3.4 Fatigue and diurnal cortisol rhythm. A significant negative linear trend
was observed for cortisol over time ((3 = -0.034, SE = .003, p < .001), suggesting that
cortisol decreased over the course o f the day. Additional analyses were conducted to
control for demographic and medical factors, pain, depressed mood, sleep disturbance
and stress; however, none o f these factors influenced the trend observed in cortisol over
the four measurement occasions. Fatigue was also not a significant predictor o f linear
changes in cortisol {]) > .05).

However, the obsei'ved trends were in line with the

hypothesis that participants w'ith higher levels of fatigue had flatter cortisol slopes (see
Figure 8.2).
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Figure 8.2. Fitted trajectories o f the cortisol values (logionmol/L) over the four
measurement times using prototypical values o f no fatigue (FACT-F score = 52), high
fatigue (FACT-F score = 0) and average fatigue (FACT-F = 35).
Note. The graph presents the approximate time at which samples were given (2, 15 and
45 minutes after wakening and 8 hours after wakening to represent the 5pm sample) to
aid interpretation; however, the actual self-reported time since wakening (in hours) was
used as the measure o f time in the analysis.
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8.4 Discussion
The findings did not support the hypothesis that greater fatigue is associated with
lower levels o f m orning salivary cortisol. In addition, contrary to expectations, fatigue
severity was not significantly associated with a flatter diurnal cortisol slope. Although no
ACR was obsei'vcd in the data, there was no indication that fatigue im pacted on the
pattern o f cortisol during the initial period after wakening. Thus, based on the cu n en t
results, there was no evidence that fatigue was linked to a disturbance in HPA axis
functioning in this sam ple o f post-treatm ent cancer patients.
8.4.1 M orning cortisol levels. The finding that fatigue was not associated with
lower m orning cortisol levels contrasts the results reported by Bower et al. (2002) and
research on fatigue in other illness groups, such as CFS (Cleare et al., 1995; Jerjes et al.,
2006). However, a second study by Bower, Ganz, Dickerson et al. (2005) also found no
significant differences in m orning cortisol levels betw een fatigued and nonfatigued breast
cancer survivors. As Bower et al. (2002) m easured cortisol in serum samples that were
collected in the sam e two hour tim efram e for all participants, and both the cu n en t study
and the study by Bower, Ganz, Dickerson et al. (2005) m easured salivary cortisol
collected upon wakening, differences in the tim ing and m ethod o f collection m ay explain
differences in the results.

For exam ple, w akening tim es varied greatly between

participants in the current study (e.g., 4.30am to 12.30pm ) and this m ay have im pacted on
the initial aw akening cortisol values obtained.

N evertheless, even when time since

wakening and actual time o f collection were controlled in the analyses, there was no
indication that cortisol levels w ere linked to fatigue.
It is possible that other m ethodological differences impacted on the obsei-ved
results.

Both studies by B ow er’s group w ere based on participants with enduring and

severe fatigue after cancer treatm ent, and cortisol levels were com pared to cancer
survivors with no fatigue. As the cuirent study investigated fatigue on a continuum based
on one assessm ent, the design m ay not have accurately differentiated between
participants with severe CRF and those who had transient fatigue on the day o f
assessm ent. N evertheless, even w hen participants were categorised according to w hether
or not they had experienced significant fatigue for at least the previous two weeks, and
when they were categorised as having either ongoing or transient fatigue based on
w hether they also had significant fatigue at the previous assessm ent point from the larger
longitudinal study, there was no evidence o f differences in cortisol levels between groups
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(results not presented). Furtherm ore, as the size o f the correlation coefficient was close
to zero, the lack o f a significant association cannot be attributed to the sam ple size.
8.4.2 A w akening cortisol response. There was no evidence o f an A CR in the
current study.

The ACR refers to a sharp increase in cortisol levels in the period

im m ediately after awakening; how ever, in the cuirent study cortisol levels decreased over
the three awakening m easurem ents. Furtherm ore, fatigue was not a significant predictor
o f initial cortisol level or the m orning trajectory o f cortisol levels. To our knowledge, the
ACR has not been previously investigated in the context o f CRF; however, the results are
inconsistent with studies on CFS that have reported low er cortisol responses to
aw akening in such patients com pared to control sam ples (N ater et al., 2008; Roberts,
W essely, Chalder, Papadopoulos, & Cleare, 2004).

Nevertheless, as the ACR was not

obsei-ved in the cuirent study, the results relating to fatigue should be interpreted with
caution.
Although participants were given carcful written instructions for giving saliva
samples, with em phasis on the im portance o f collecting sam ples at the specified times, it
is possible that non-adherence to collection protocols contributed to the observed results.
Indeed, the tim es since wakening recorded by participants deviated substantially from the
specified collection tim es (e.g., the m inim um and m axim um recorded values for time
since wakening were one to 60 m inutes for sam ple I, 15 to 75 m inutes for sample 2 and
40 to 135 m inutes for sam ple 3; though the mean collection tim es were in line with the
protocol).

However, as the analyses were based on the reported tim e since w akening

rather than the specified sample collection tim e, such deviances should not have unduly
influenced the results. Furthem iore, even when only sam ples that strictly adhered to the
specified collection tim es were included, the observed trends rem ained the same.
N evertheless, it is possible that participants did not accurately record the tim es o f
collection. The reliability o f leaving participants to collect their own sam ples at home
has been questioned (Clow et al., 2004). N onadherence with sam ple collection tim es has
a significant impact on the response to wakening where, because o f the fast rate o f
change within the first 40 m inutes after awakening, even small deviations from the
protocol can have a substantial effect on the values obtained (Clow et al., 2004; Kudielka,
Broderick, & K irschbaum , 2003). Unfortunately, the use o f alarm s with preprogram m ed
rem inders and/or electronic devices to track when participants used the sam pling tubes
was not feasible in the current study, and so it was not possible to ascertain whether the
results were attributable to nonadherence.
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O ther m ethodological factors m ay also have im pacted on the results.

For

example, although the A CR is thought to be independent o f tim e o f wakening (Pruessner
et al., 1997), some studies have found a larger A C R in early risers (Clow et al., 2004).
Furtherm ore, there is evidence that the A C R is sensitive to light m anipulation (Clow et
al., 2004).

Thus, differences in the tim e o f w akening and in environm ental conditions

during w akening m ay have influenced the observed cortisol concentrations.

Although

time o f w akening w as controlled in the analysis and did not appear to impact on the
results, inform ation about lighting was not assessed. There is also evidence that a greater
ACR is obsei'ved on weekdays com pared to w eekends (Clow et al., 2004). Participants
were not instructed to collect their samples on a particular day o f the week (e.g., on a
w eekday or over the weekend) in the current study; therefore, the days on which samples
w ere given w ere not consistent across participants.

Furthermore, other potential

confounding factors such as gender differences, m enopausal differences, and m edication
and contraceptive use were not investigated. The failure to account for m edication use is
especially important, since some participants suffered from asthm a and may therefore
have been on corticosteroid m edication. Future studies should be mindful o f this.
A lthough the dynamic nature o f the ACR m akes it an attractive focus o f study in
research linking psychological responses to physiological processes, the m any potential
factors that m ay influence it m eans that great care needs to be taken in its m easurem ent.
As the A CR is m ore sensitive to m inor deviations in tim ing than the diurnal cortisol
rhythm, overcom ing the practical problem s that hom e sam pling presents is challenging.
Tn addition, w hile research on the ACR has increased substantially, the m ain role o f the
ACR and the impact that psychological factors m ight have on this response pattern are
still not clear. For exam ple, it is uncertain w hether positive affect and health are related
to larger or sm aller aw akening responses. C ontradictory findings have been reported in
studies on perceived stress and burnout w hereby both have been associated with blunted
and elevated ACRs (Clow et al., 2004). Furtherm ore, an elevated A CR has been linked
to a variety o f psychological factors that were not docum ented and excluded in the
current analyses, but which m ight nevertheless affect people who have recently finished
treatm ent for cancer, such as loneliness and social recognition (Clow et al., 2004). Thus,
w hile the sensitivity o f the A C R to such psychosocial variables m akes it is a prom ising
area o f research in the context o f conditions like CRF, w here psychological factors are
thought to

interact with physiological

functioning to m aintain

characteristics also m ake it difficult to quantify.
218

sym ptom s, these

The findings from the current study

were lim ited further because cortisol m easurem ents w ere only taken on one collection
day. Future studies investigating the ACR should aim to collect saliva over at least two
consecutive days in order to increase the validity o f the findings.
8.4.3 Diurnal cortisol rhythm s. The finding that fatigue was not significantly
associated with a flatter cortisol slope is inconsistent w ith the results reported by Bower,
Ganz, Dickerson et al. (2005). Nevertheless, the trends observed in the data were in line
w ith their results. As participants in the current study w ere instioicted to collect their final
sam ple at 5pm, it is possible that the diurnal pattern was not sufficiently capturcd.

In

Bow er et al.’s study the final collection time was at 10pm, at which point fatigued
sui-vivors had significantly elevated cortisol levels com pared to nonfatigued controls.
Thus, the observed trends were driven to a large extent by this final assessm ent point, as
no significant differences were observed at w akening, 12pm or 5pm. In the current study
the trends in cortisol patterns between aw akening and 5pm were very sim ilar to those
reported by Bower et al. for the corresponding tim efram e, thus it is possible that clearer
distinctions in the slopes would have been observed if later collection points had been
included. However, o f note, the trends in the current study were only based on two time
periods (the three samples in the aw akening period and one sample at approxim ately
5pm), and thus do not capture patterns over the full day.
The idea that altered diurnal cortisol secretion patterns are linked to fatigue in
cancer patients and survivors has a strong theoretical basis and is supported by research
on the effects o f cancer treatm ent and the functioning o f glucocorticoids and immune
cells. Research has dem onstrated that cancer and cancer treatm ents, as well as the stress
associated with diagnosis and treatm ent, can disnapt circadian regulatory processes
(Payne, 2011); circadian cortisol patterns are known to be im portant for regulating
im m une functioning, and research has docum ented that decreased glucocorticoid
signalling can disrupt the suppressive effects o f cortisol on proinfiam m atory activity
(Raison & M iller, 2003). The role o f proinfiam m atory cytokines in turn, in contributing
to sym ptom s o f fatigue, has received strong empirical support in a variety o f patient
groups and research areas (Bower & Lamkin, 2012; Ryan et al., 2007).

Furthermore,

there is evidence that the links betw een inflam m ation, behavioural changes and cortisol
rhythm s are bidirectional; daytime fatigue and altered rest/activity patterns m ay disrupt
evening cortisol decline (Roscoe et al., 2002), and inflam m atory cytokines can also
stim ulate the HPA axis (Ryan et al., 2007). Thus, although insufficient research to date
has docum ented altered circadian cortisol patterns in the context o f CRF, the theoretical
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basis for linking such p h ysiological processes to fatigue in this population is clear.
A lthough the current findings did no t dem onstrate that fatigue w as a significant p red icto r
o f diu m al cortisol pattern, the results su g g est that the trends w ere in line w ith
ex p ectatio n s and thus fu rth er research, that is m indful o f the m ethodological concerns
raised in the current study, is w arranted.
8.4.4 C on clu sion . T here w as no evidence that fatigue w as linked to H PA axis
dy sreg u latio n in the current study.

A lthough no co n sisten t A C R w as observed in the

data, there w as no indication that fatigue im p acted on the pattern o f cortisol during the
initial perio d after w akening.

F urtherm ore, no significant associations w ere ob serv ed

b etw een fatigue and cortisol levels at any stage o f the day.

N evertheless, although

fatigue w as n o t a sig n ifican t p re d ic to r o f d iu m al cortisol trajectory, the diurnal cortisol
trends obsei'ved w ere in line w ith the idea that fatigue m ay be linked w ith a slo w er rate o f
d ecline in cortisol o v er the course o f the day. Such findings are co n sisten t w ith previous
studies on C R F and the theoretical basis linking subtle dysregulation in H PA axis
fu n ctio n in g to fatigue.

F urther research

is necessary to establish w h eth er such

m ech an ism s p lay a significant role in the experience o f fatigue in people treated for
cancer.
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Chapter 9: “I ’m not C om plaining Because I’m A live” : C onstructing a D iscourse o f
Cancer-R elated Fatigue
“I ti'y not to get too woiried about my fatigue because it is a small price to pay to be healthy” —
Natasha
9.1 Introduction
Cancer-related fatigue (CRF) is a com m on and distressing side-effect o f cancer and
cancer treatm ent (Hofm an et al., 2007).

Between 50-90% o f cancer patients report

fatigue and persistent CRF continues to affect m any patients for m onths or even years
after treatm ent is com pleted (Cam pos, Hassan, Riechelm ann, & Del Giglio, 2011a).
Patients are often left to make sense o f and m anage CRF by them selves; CRF and its
treatm ent are frequently not discussed by doctors and m any patients do not report fatigue
to health care professionals (Donovan et al., 2005; Stone, Richardson, et al., 2000).
Insufficient dialogue about CRF in clinical practice m ight at least partly occur because it
is not yet fully understood (M ustian et al., 2007).

Although diagnostic criteria are

established, there are m ultiple proposed definitions and subcategories, and there is debate
about whether CRF is a symptom, a side-effect, a syndrom e or a disorder (A hsberg &
Furst, 2001).

Furtherm ore, no specific aetiology is agreed and therefore treatm ent is

problem atic.

CRF is m ultidim ensional and m ultifaceted, with m any biological,

psychological and behavioural contributing factors that are likely to vary between
individuals (Ryan et al., 2007).
Although CRF is w idely acknow ledged as a prevalent and debilitating condition,
there is no coherent discourse o f CRF in the academ ic literature and inadequate discourse
o f CRF in medical settings (A hsberg & Furst, 2001; M ustian et al., 2007). However, few
researchers have explored w here this has left patients them selves, how they conceptualise
their CRF and their discourse about CRF. The present study contributes to the em erging
literature on CRF by reporting on patients’ own experiences and narratives o f CRF.
Furtherm ore, because the findings presented are based on an analysis o f ‘additional
com m ents’ from the end o f a quantitative questionnaire, this chapter also m akes a
methodological contribution.
Quantitative surveys often end with ‘additional com m ents’ sections that provide
the opportunity to leave rem arks about the study or questionnaire items. How ever, such
data are rarely analysed or discussed in research publications (O'Cathain & Thom as,
2004). Additional com m ents are a rich source o f data that give context to results and lead
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to novel findings and research ideas (Garcia, Evans, & Reshaw, 2004).

Furthermore,

providing com m ent sections gives participants an opening to voice conccrns or raise
issues that they bcHeve arc inadequately addressed in quantitative surveys or in clinical
practice. Thus, by attending to such com m ents in this article, this paper dem onstrates the
value o f seeking data through such unconventional means.
9.2 M ethods
9.2.1 Analytic A pproach. This study attem pted to construct a psychological
understanding o f CRF based on the lived experiences o f patients with CRF. A pluralist
approach to analysis was adopted that followed good practice guidelines described by
W illig (2012) w here different cycles o f analysis were conducted that led to data driven
shifts in perspective.

The rationale for this approach is the am plification o f m eaning

through consideration o f diverse perspectives, thereby gaining access to different aspects
of

participants’

experiences,

rather

than

deriving

m eaning

according

to

one

epistem ological stance (W illig, 2012). Although a specific hypothesis or question was
not form ulated in advance, engaging with the data led to the fonnulation o f a series o f
questions that progressed the analysis and resulted in a m ultilayered understanding o f the
data.
Initially, a realist approach was used to capture and system atically represent
experiences by inductively identifying them es very closely linked to the respondents’
com m ents. A m ore focused research question evolved from this process, which led to a
shift in analytical focus and a m ore detailed analysis using a constructionist approach.
This m arrying o f epistem ologies is akin to the ‘contextualist’ m ethod (Braun & Clarke,
2006): how individuals m ake sense o f their experiences is acknow ledged and perm itted to
rem ain rooted in their professed reality w hile the influence o f the w ider social context on
those m eanings is also acknow ledged.

Thus, the initial them atic analysis was

com plem ented by applying elem ents o f discourse analysis to question the assum ptions,
ideologies and m eanings that m ight underpin w hat was articulated and the language that
was used.

A critical discourse analytic approach and, to a lim ited extent, Foucauldian

discourse analysis inform ed the interpretation o f the them es. A lthough critical discourse
analysis is a broad term used to describe a heterogeneous array o f approaches, it
considers how social dom ination and control are m anifested in language and how the
discourses that people draw on or actively resist when describing their experiences can
position them within power structures (W odak & M eyer, 2009).
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9.2,2 Participants. Data were derived from people who com pleted a
questionnaire study on CRP' (described in Chapter 2), and who elected to leave
‘additional com m ents’ in a space provided for this puipose. The unexpected volum e and
richness o f these com m ents provided the im petus for the present analysis (O'Cathain &
Thom as, 2004). Sevcnty-thrcc participants (80% o f w hom were w om en) provided data.
The m ean age was 5 1 years (SD = 11.5) and the average tim e since treatm ent was 3 years
and 4 m onths (SD = 22 months). Participants had a variety o f cancer diagnoses: 21 had
breast cancer (28.8% ), 16 had ovarian cancer (21.9% ), 14 had lym phom a (19.1% ), 10 had
leukem ia (13.7% ), six had prostate cancer (8.2% ), two had colon cancer (2.7% ) and the
rem aining four participants had lung cancer, sarcom a, gastric cancer and cervical cancer
(1.4%). Although some participants wrote very little in the additional com m ents section,
others wrote at length about their CRF; the average num ber o f words per com m ent was
86 (SD = 81, Mill = 2, Max = 366). Quotes are presented as they were written by the
participants theinselves with original spelling and punctuation. All nam es were changed
and the names o f any organisations were removed.
Ethical approval was obtained from the Research Ethics Com m ittee o f the
researchers’ university (see Appendix 2).

From January to July 2010, cancer support

groups and associations in Ireland and the United Kingdom were contacted and asked
whether their m em bers would participate in a questionnaire study on CRF.

Flyers,

inform ation sheets, consent fom is and questionnaires were posted to the 22 groups that
agreed to facilitate recruitm ent. The research was also advertised on cancer association
w ebsites with a link to an online version o f the questionnaire.

The research was

introduced as a questionnaire study on people’s beliefs about the nature and causes o f
their CRF and the strategies used to m anage fatigue. C ancer patients and survivors who
self-reported ‘significant fatigue or reduced energy’ w ere eligible to take part.
The questionnaire contained scales to assess participants’ beliefs regarding CRF
(Pertl et al., 2012) and the coping strategies they used for m anaging fatigue (Ray et al.,
1993).

Participants also com pleted a fatigue severity questionnaire (The Functional

Assessm ent o f Cancer Therapy Fatigue subscale; Yellen et al., 1997) and answ ered
questions about w hether their doctor had spoken to them about CRF, they had received
m anagem ent recom m endations for CRF, and they had requested advice from their doctor
about m anaging CRF. Perceived social support for CRF was assessed using three items:
participants rated w'hether those closest to them provided adequate support, understood
their fatigue experience, and understood how fatigue affects them. Space was provided at
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the end o f the questionnaire for com m ents in response to the statem ent “If you have any
thoughts about the questionnaire or about any other issues related to your fatigue please
leave your com m ents in the space below ” . The findings presented in this chapter are
based on the 73 participants (47% o f the original sam ple o f 155 participants) who left
comments.
R ccaiitm ent was canied out online and through canccr groups; thus, selection
bias m ight have occuned because those with more fatigue problem s m ight have been
more likely to come across the research and participate. Furtherm ore, the context o f the
additional com m ents, a CRF belief questionnaire, is likely to have influenced the data
(Howitt, 2010). For exam ple, participants m ight have com m ented on topics that featured
in the questionnaire rather than aspects o f CRF that were absent (O'Cathain & Thomas,
2004). Although the com m ents reflected questionnaire topics such as the causes o f CRF,
coping with CRF, social support and medical m anagem ent o f CRF, several topics raised
were not included.

For exam ple, com m ent topics such as satisfaction with medical

m anagem ent, the extent and nature o f com m unication with others regarding CRF, others’
reactions to CRF, and impact o f CRF on quality o f life did not feature in the
questionnaire. N evertheless, the questions m ay have prim ed com m ents on related topics.
For instance, questions on w hether their doctor had spoken to them about CRF m ay have
led participants to write about their satisfaction with medical support. Participants with
strong beliefs or especially bad or good experiences m ight have been m ore m otivated to
leave com m ents or to com m ent in greater detail than those w ho were am bivalent about
their CRF experiences.

No differences were found between participants who left a

com m ent and those who did not regarding clinical and dem ographic data, medical
m anagem ent o f CRF, social support, or fatigue severity.

N evertheless, the issues

participants raise in additional com m ents sections depend on their circum stances at the
tim e o f participation (Garcia et al., 2004).

Just under h alf o f participants provided

com m ents and therefore the data are unlikely to be representative o f all the original
questionnaire respondents and it cannot be assum ed that the current them es reflect the
m ost im portant issues facing people with CRF. H ow ever, the analysis highlights some o f
the issues for people with CRF and provides an initial interpretation o f the wider system s
o f m eaning and discourses that m ight underlie these issues.
9.2.3 A nalysis. A nalysis proceeded in several phases. Initially an inductive
them atic analysis was carried out follow ing guidelines by Braun and Clarke (2006).
Com m ents were read repeatedly and initial them es were identified, which focused on the
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content o f w hat was written. Potential them es w ere listed in a spreadsheet; Them es that
addressed sim ilar issues were then grouped together, checked for recuning patterns and
variability, and given provisional definitions.

Com m ents were reread and relevant

participant phrases that reflected these definitions were categoriscd under one (or several)
themes. During this process, new them es w ere added as they w ere identified. Them es
w ere then sorted again and expanded, the initial definitions were refined and the text
exam ples categoriscd under each them e were checked for consistency. Interpretation o f
them es involved reading and rereading, discussion with colleagues, and consultation with
relevant literature. Consideration o f them es, their broader m eaning and im plications led
to one overarching theme, from which a specific research question em erged (see Figure
9.1.); this m oved the analysis forw ard to the next stage w here a m ore theoretical them atic
analysis was used to question the conceptualisations underlying the sem antic content o f
the data.
The them es and excerpts identified were analysed to address the research
question; ‘how is the absence o f a discourse on CRF constructed and m aintained?’ A full
discourse analysis was not possible given the lim ited text available; however, critical
discourse analysis and Foucauldian discourse analysis inform ed how the research
question was addressed by exploring the availability o f discursive repertoires o f CRF and
the social and cultural understandings o f health and illness that facilitated the
construction o f participants’ realities (W iggins & Riley, 2010). A social constructionist
discourse analytic approach was used to interrogate the them es generated phase 1 o f the
analysis in a bid to explore how they resonate with discourses available in the w ider
culture; the discourses and subject positions available to participants and how these were
adopted (or resisted); as well as the responsibilities, expectations and implications
involved in taking up such positions (W iggins & Riley, 2010).

The them es were

com bined under two overarching explanatory them es, each com prising tw o secondary
subthem es or discourses.

Com m ents exem plifying a particular them e w ere extracted,

identified using the participants’ pseudonym s, and categorised under that theme. Them es
within and betw een categories were exam ined to identify underlying system s o f m eaning.
No specialised software packages for qualitative analysis were used to organise the data.
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C R F does not fit into the
schem a o f b eing a cancer
survivor

C R F is d istressing

T he healthy, the sick
and the super healthy;
T he relegation o f C RF
into m edical lim bo

N ot w arned about C RF

C annot talk to others
about C RF

O thers do not
understand C RF

C R F does not fit into the
established discourse o f
illness
N o discourse
o f C RF

H ow is this absence
o f discourse
constructed /
m aintained?

L ittle discussion o f
C R F w ith doctors
C ancer overshadow s C R F
Inadequate m edical
know led g e/su p p o rt
H ierarchy o f illness:
C R F is invalidated by
cancer

N o t clear w hat C R F
is/m eans

C ancer used up ‘illness
q u o ta'

N eed for v alidation o f
C R F experience

F igure 9.1. Thematic map show ing the initial them es from the first phase o f the analysis, the developm ent o f a specific research question, and the
final latent them es that em erged in the latter stages o f analysis.
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9.3 Results and Discussion
9.3.1 CRF “is a serious issue that needs to be addressed”. The overarching
pattern in the sem antic themes was that there is often little discussion and inadequate
com m unication regarding CRF.

This was evidenced in participants’ com m ents in

relation to both social and medical discourse. Participants reported that they w ere not
w arned about CRF (e.g., Martha: “ 1 w asn’t expecting the fatigue. I found it a big
shock” ) and that they did not understand their continued fatigue or w hat it m eant for
them (e.g., Hannah: “M aybe I ’m expecting too m uch o f m yself... Just w ondering how
long these sym ptom s will last and when I will be back to m yself again.”).

Some

participants sought justification for their continued sym ptom s (e.g., Jane: “ I find it
frustrating that no one can explain w hat fatigue is and w hy some people suffer from i f ’)
or reassurance that they were not alone (e.g., Catriona: “ I really ju st w ant som eone to
tell m e that the dizziness and the fatigue are normal reactions for this and not ju st m e.”).
M any participants indicated dissatisfaction and frustration at the lack o f interest,
support and know ledge regarding CRF from the medical com m unity (e.g., Jackie: “The
GP has no idea how to respond and is offering no aftercare... There seem s to be a
com plete lack o f understanding o f fatigue by the medical professionals and by other
health related folks/voluntai'y organisations.” ).

Inadequate com m unication regarding

CRF in clinical practice is noted in previous research; less than h alf o f patients talk
about CRF to a health care professional (Passik et al., 2002; Stone, Richardson, et a!.,
2000).

Furtherm ore, the unexpectedness o f ongoing problem s after cancer and the

sense o f isolation that accom panies persistent post-treatm ent sym ptom s and concerns
has also previously been raised (Sinding & Gray, 2005).
A small num ber o f participants indicated that they w ere coping well with
fatigue. Their com m ents indicated that fatigue had been expected, that the causes (i.e.,
cancer treatm ent) w ere clear, and/or the expectation that fatigue would im prove in time;
e.g.:
Maureen: They had drilled it into me that you can get very tired during the treatment
and for up to a year after it - so 1 was expecting it. 1 was warned not to fight it. If you
get too tired you just need to rest.
Melissa: I am aware that it is a side effect of the chemo and that in time it will get
better.
Participants w ho felt inform ed and prepared for CRF m ight have been better able to
deal with fatigue, but persistent, unexplained fatigue was distressing and led some
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participants to catastrophise. For example, some feared that it m ight indicate a cancer
recurrence (e.g., Laura: “Som etim es fear w ould take over me with the fatigue as the
only sym ptom I had o f breast cancer originally was fatigue. This fear is that the cancer
has returned.”).
Participants frequently described their fatigue as oveipow ering (e.g., Karen: “it
grinds m e dow n”) and leaving them with little or no sense o f control (e.g., Anne; “As if
all the pow er and energy had been taken out o f your body and you’re ju st left with this
body.”). They thus sought recognition and validation for their cxpericncc; e.g.:
Sinead; I actually fee! more positive within myself since discovering this study was
taking place. It is almost like there is someone out there who understands the condition
may exist and understands that I do actually feel the immense fatigue.
Participants suggested that fam ily and friends could not appreciate the extent o f
their fatigue (e.g., Catriona; “I'm not sure anyone but som eone having been through this
type o f fatigue can understand it” ) and that even w hen others were aware o f their
condition, they did not always provide them with adequate support (e.g., Kim; “People
around me know i [sic] am tired but do not seem to help m uch around the hom e!”).
Distress and uncertainty surrounding CRF, dissatisfaction with medical and
social support, the lack o f reporting o f CRF, and the need for validation suggest that
there is inadequate discourse o f CRF in clinical practice and betw een patients and their
fam ily and friends.

However, broader discourses o f health, illness and cancer are

further ham pering com m unication regarding this side-cffect. The findings suggest that
the abscnce o f a discourse o f CRF is m aintained because CRF falls in a medical limbo
between sickness and survivorship, and also because the pcrceived enorm ity o f cancer
invalidates patients’ post-cancer experiences. These explanatory them es are now
considered.
9.3.2 The healthy, the sick and the super healthy: The relegation o f CRF to
m edical lim bo. K aiser (2008) describes the dom inant image o f cancer “survivors” as
being trium phant and happy, and dem onstrating exceptional health and strength in the
face o f adversity. Such images, and the language o f sui-vivorship in which cancer has
been “beaten” or “conquered”, are consistent with the medical m odel o f disease and
testify to the pow er o f m edicinc to triumph over cancer and restore health (Kaiser,
2008).

This conceptualisation o f survivorship supports Frank’s (1995) “restitution

narrative” o f illness, w herein healthy people becom e sick, are diagnosed, treated and
then return back to health. Just as the sick role is associated with a set o f rights and
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duties that govern how a patient is expected (and allowed) to act, being healthy and a
“survivor” also places moral expectations on a person’s behaviour (Frank, 2003).
C ancer survivors are not ju st back to norm al, they are even better than they w ere before.
The them es in the cu nent study suggest that a discourse o f CRF is hindered
because CRF falls into a medical limbo betw een sickness and health, w here the
established discourses o f becom ing ill and “surviving” cancer overrule patients’ own
narratives regarding fatigue. Although fatigue is an accepted part o f being a canccr
patient, it is inconsistent with the conceptualisation o f a cancer survivor that em phasises
self-im provem ent and heroics. CRF also does not qualify as an illness or fit into the
idea o f how you lay claim to the sick role. Consequently, for people who have lived
through cancer, fatigue falls outside the established illness process; it is neither a
legitim ate ongoing side-effect o f a cured disease nor an independent m edical condition.
9.3.2.1 C R F does not f i t into the schem a o f being a cancer survivor. Patients
typically experience fatigue during cancer treatm ent; however, when fatigue persists
after treatm ent, patients generally continue to view their fatigue in the context o f their
cancer, even when it continues long after treatm ent has been successfully completed.
For exam ple, participants talked about their fatigue in relation to how long they had
finished treatment:
Alan: I really w a sn ’t prepared for the side effects, not the length o f them. T h ey tell you
6-8 m onths (post-treatm ent) but I tell you it can be a cou p le o f years really.

I’m 14

m onths post-trcatm cnt.
Mandy: I'm a year after treatment but 1 still have fatigue.

Participants thus reinforced the connection betw een their treatm ent and their fatigue,
keeping it as part o f their cancer experience. However, others m ight not accept a cancer
survivor with ongoing fatigue; as patients m ove from treatm ent to recovery to cure,
recognition o f CRF by others gradually declines.
Social discourses o f cancer survivorship: the dichotom y between illness and
health. For fam ily and friends, the end o f treatm ent often signifies the end o f cancer.
Participants reported how those around them presum ed that the side-effects w ould
resolve after treatm ent and that consequently they w ould regain their form er level o f
functioning; e.g.:
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Melany: Once I finished chemo, radiation, and herceptin my family and friends seem to
think that 1 would be back to my ‘old self.

Instead 1 feel like my body has been

through so much that it's going to take time to recover from all that's happened.
Thus, although patients them selves might feel fundam entally changed or think that
getting back to normal is a long way off, significant others’ outlooks endorse the
‘restitution narrative’ o f disease, where illness is transitory and treatm ent returns the
patient to full health (Frank, 1995). Thus, problem s post-treatm ent are distanced from
the disease. This was apparent in the way others tried to divorce participants’ current
condition from their previous illness by equating CRF with everyday tiredness, thereby
norm alising it; e.g.:
Daniel: People often say to me ‘We all get tired’. This really annoys me, because 1
know what the differance [sic] between a long day at work and THIS feels like! and
they (thankfully) DON'T.
CRF was perceived as a legacy o f cancer that can only be understood by those
who have gone through it, creating conflict between participants’ own experiences and
the expectations o f those around them. O ther people’s views are informed by a schema
o f what is m eans to be a cancer survivor and w ider social discourses around cancer.
Upbeat accounts o f the m edical breakthroughs in the “ war on cancer” and restitution
narratives o f individuals who overcam e cancer, recovered, and continued with their
lives, perm eate the m edia and send clear m essages about w hat “survivors” are like
(Batt, 2007; Frank, 2003; Kaiser, 2008). Even the word “survivor” evokes images o f a
strong and positive individual who has battled and prevailed, rather than som eone who,
like M elany, has gone through a difficult ordeal that has left them w eakened or with
continuing problem s.
A lthough survivorship stories can be inspirational, such nanatives do not ring
true for everyone and can therefore alienate those who are still grappling with ongoing
disease-related physical or psychological problem s, or those who do not equate their
experience with a “heroic” struggle for survival (Kaiser, 2008).

Survivorship

discourses can thereby place unrealistic expectations and social pressure on patients to
live up to these ideals. Sinding and G ray (2005) point out that patients who violate the
socially prescribed tim efram e for cancer by not “getting over it” are stripped o f the
accom plishm ent o f survivorship that society bestow s on them.

O thers’ expectations

that cancer should be over can m ean that such individuals are seen as hypochondriacs
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w ho are overreacting and refuse to m ove on. Patients m ight therefore feel blam ed for
continuing problem s and fm strated at the lack o f understanding; e.g.:
Jackie: The 'think positive' brigade are irritating as are the 'it will get better in time' lot
as I would prefer it if they would just admit they don't have a clue.
The idea that others are already divided into cam ps based on pre-existing
notions o f w hat recovery from cancer should involve also m eans that Jackie’s
experience is isolating; the use o f cliches denies her the opportunity to construct and tell
her own illness story. The difficulty o f deviating from the w ell-established narrative o f
the positive cancer survivor has been highlighted previously by several writers
(Ehrenreich, 2001; Hozm an, 2005; Segal, 2010) and is so ubiquitous in the breast
cancer culture that Ehrenreich equates it to a cult or a religion rather than a culture. The
m andatory cheerfulness m eans that dissent is seen as a subversive action and negativity
or anger are not deem ed to be legitim ate or perm issible responses for survivors o f this
life-threatening illness (Ehrenreich, 2001).

Sim ilarly, Segal (2010) refers to the

coercive “code o f optim ism ” that is forced upon cancer patients and the almost
obligatory acknow ledgem ent that is expected from patients that cancer ultim ately led to
a self-im provem ent o f some kind. The prescriptive form ula for recovery that clearly
segregates ‘the sick’ and ‘the cured’ m eans that there is little room for individual
experiences to be heard if they deviate from this narrative or if they exist som ewhere in
between.
D issident narratives o f survivorship and fa tig u e: the grey area between health
and illness. In contrast to the restitution narrative evident from others, m any
participants’ accounts reflected F rank’s (1995) “chaos narratives”, w here there are
never-ending problem s and little control.

This was highlighted in participants’

expressions o f hopelessness (e.g., Anne: “you’re literally an invalid in your own home.
I can m anage nothing - everything needs to be done for me. W ill this ever go away? I
so want to get re lie f’) and loss o f control (Hillary: “your body w o n ’t do w hat it’s being
told. C an ’t do what it’s being told. It’s too heavy, too tired”), frustration at the loss o f
career plans (e.g., Jackie: “ I have had to give up a well paid job w ith responsibility and
returned to a jo b well below my capabilities and part-tim e due to the fatigue”) and
lim its on functioning (e.g., Linda: “Its [sic] frustrating being unable to keep up with
everyday things or activities your peers seem to find quite norm al”), which were
contrasted against their ‘precancer’ selves (e.g., M elany: “ I went from feeling like a
young forty som ething to an old w om an”).

Instead o f the acute m odel o f illness
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inherent in su rvivor/restitution narratives w here cancer is “ beaten ” , participants w ere
still eng ag ed in an ongoing battle.

S im ilar findings have prev io u sly been reported

w h ereb y cultural d efinitions o f survivorship clashed w ith som e w o m e n ’s ongoing
struggles w ith fears o f breast ca n cer recuiTcnce (K aiser, 2008).
T he o n g o in g im pact o f cancer, after the im m ed iate effects o f the disease and its
treatm en ts, could also be view ed in the co n tex t o f F ra n k ’s (1991) reflections on how the
ex p erien ce o f can cer can be seen as a series o f losses; loss o f the future that w as
im agined o r exp ected p rio r to cancer, loss o f the b o d y ’s co n tin u ity w ith the past through
d isto rtio n o r injury by treatm en ts, loss o f innocence ab o u t o n e ’s v u ln era b ility to cancer,
loss o f the p red ictab ility o f energy, loss o f self-esteem and the b e lie f in o n e ’s ab ility to
function, the loss o f norm ality. Such losses are m in im ised in a culture w here the focus
is on ad ju stm en t and getting o v er illness.

P atients are dissu ad ed from dw elling on

losses; in stead they are en co u rag ed to conceal them until they return to “ n o rm al” . Even
m ore w id ely ack n o w led g ed and tangible losses, such as the loss o f a breast or hair loss,
are activ ely cam ouflaged w ith inserts and w igs to present the appearance o f not on ly a
w h o le and norm al body, but also a w hole and norm al person that belies the experience
o f can cer and the possib ility th at it can resu lt in an y p erm a n en t (negative) change (B att,
1994).

W hile m an y patients take com fort from such m easures that allow them to

present an ou tw ard ly healthy appearance, the p ressu re to conceal the effects o f can cer
denies oth ers the o p p o rtu n ity to m ourn th eir losses and o p en ly ack n o w led g e that they
do n o t feel like th ey are back to norm al.
In

the

current

study

participants

w ere

frustrated

by

o th ers’

n airo w

co n cep tu alisatio n o f cancer, w hich contained can cer w ithin the b oundaries o f d iagnosis
and the end o f treatm ent, im plying that outside these b oundaries illness ceased to exist.
P articip an ts indicated th at they w anted others to un d erstan d the continued effect o f
can cer on th eir lives; e.g.;
Maura: It would be very helpful! [sic] to have after care on a regular basis to help cope
with fatigue. And also awarness campaing [sic] so people who don't have cancer may
be able to understand that cancer doesn't end when chenio ends.
H ow ever, equally, th ey reco g n ised th at th eir ow n con cep tu alisatio n o f C R F w as shaped
by th eir ex p erience; e.g.:
Sile: It is nearly impossible for a person who has not gone through several months of
intensive chemotherapy (or similar) to understand the condition because there is
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nothing in normal life to compare it with. 1 would definitely not have understood this
condition before I had it.
The idea that CRF is beyond description also supports the chaos narrative, w here “the
suffering is too great for a self to be told” (Frank, 1995, p .l 15); as Anita notes it is the
“type o f exhaustion w here it’s hard to speak clearly” . Differences in participants’ and
others’ conceptualisations o f their condition therefore denied participants a social
discourse o f their fatigue. The restitution narrative can be a form o f social control that
pushes people to return to health and thereby denies them their own illness experience;
however, people’s own illness stories m ust be acknow ledged to deliver care (Frank,
1995).
M edical discourse o f cancer survivorship: E schew ing responsibility' fo r the grey
area. The prescription o f survivorship is not ju st social but also m edical; health care
professionals also endorse the view that cancer can be over (Sinding & Gray, 2005).
After the acute phase o f treatm ent, patients’ functional status is no longer a prim ary
concern for oncology professionals, and patients can feel that their concerns are
dism issed or seen as inconsequential.

In the cuirent study, participants’ illness

naiTatives o f CRF were often not recognised or closed-off during exchanges with
medical professionals.

W hile participants attributed their fatigue to cancer treatm ent,

the m edical profession frequently distanced the condition from cancer after treatm ent
was com pleted; e.g.:
Mclany; Yes I see my oncologist every 3 months but I feel that it is more to make sure
that the cancer isn't back, not to deal with the problems I may be having as a result of
cancer treatments. Every time 1 try to bring up any problems my Dr. says it's from
menopause not cancer treatments.
Professionals’ failure to take clinical responsibility for sym ptom s that participants
believe were caused by their treatm ents is difficult because patients spend prolonged
intensive time with such professionals (e.g., Alan: “You spend m onths being seen by
the cream o f oncology treatm ent and then bam you finish and you can go. I’m feeling
very fm stratcd.”). Thus, when this period is over and they are deem ed to be disease
free, the sudden lack o f support from medical specialists is difficult to deal with and
m ay leave patients feeling abandoned (Sinding & Gray, 2005). The absence o f medical
validation for CRF is also isolating; fatigue sym ptom s form part o f their cancer
experience, yet there is no forum for its expression or am elioration; e.g.:
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Jackie: The nurse had no idea how to provide any support and no understanding that
fatigue could be part o f the cancer experience, though he had attended a [medical group
named] workshop/seminar on cancer.
W hen m edical p ro fessio n als’ u n d erstan d in g o f th eir co n d itio n w as not in line w ith their
ow n p articip an ts qu estio n ed the expertise o f m edical staff; e.g.:
Catherine: I wisli Oncologists would educate themselves on this as the last year has
been worse than the cancer treatments. I was told 1 was just “getting older now” and
probably just getting arthritis and should just exercise for the fatigue.
T he rep eated use o f the w ord “ju s t” suggests that C atherine felt dism issed by her
doctors; h er sym ptom s w ere not only distanced from can cer but also trivialised. Thus,
even th o u g h particip an ts to som e extent accepted w h y friends and fam ily could not
u n d erstan d th eir C R F , m any particip an ts felt th eir doctors had a resp o n sib ility o f care
and an o b lig atio n to inform th em selves because fatigue w as a problem that cam e “as a
result o f ca n cer treatm en ts” (M elany).

T he lack o f support and shared dialogue

reg ard in g C R F led som e to reject m edical acco u n ts o f th eir condition.
Reena: 1 have received very little support to cope with this from both my oncologist and
gp. The only thing 1 have been offered is valium - which I refused as I don't think it is
an appropriate medication for my symptoms.
P revious research on m ed ically u n explained sy m ptom s suggests that patients are m ore
likely

to

accep t

m edical

ex p lanations

w hen

the

reality

o f th eir

suffering

is

ack n o w led g ed (P eters, S tanley, R ose, & S alm on, 1998). H ow ever, it is not clear w here
the resp o n sib ility fo r deliv erin g such ackno w led g em en t lies in respect to the late effects
o f can cer and its treatm ent.

C an cer presents a unique pro b lem b ecau se it fits poorly

into the d o m in an t con cep tu alisatio n s o f disease as eith er ch ro n ic o r acute (T ritter &
C alnan, 2002).

W hile it is now categorised as a chronic illness, the em phasis on

“b eatin g ca n cer” and “su rv iv in g ” im plies that ca n cer can be over. T he delivery system
o f can cer care is fragm ented and the m ajority o f the m u ltip le specialists (e.g., surgeons,
m edical o n co lo g ists, and radiation o ncologists) that contribute to the treatm ent o f
can cer o p erate during acute episodes o f the disease w here intensive intervention is
necessary ;

it is not clear w ho

is responsible

for d ealin g w ith

the afterm ath.

F u rth e n n o re , there is o ften p o o r co o rdination b etw een p rim ary care providers and
can cer care p roviders (H ew itt, G reenfield, & S tovall, 2006). T he absence o f a locus o f
resp o n sib ility fo r follow -up care to deal w ith the o ngoing effects o f can cer treatm ent is
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an issue that is increasingly being acknowledged, and the divergence between patients’
expectations and physicians’ perceptions o f cancer follow-up has been documented
(Hewitt et al., 2006). However, the majority o f cancer research is still focused on the
acute phases o f the disease, while the capacity o f cancer to be a chronic stressor that can
have a persistent effcct on people’s quality o f life has received insufficient attention
(Deimling, Stems, Bowman, & Kahana, 2005).

Little is known about what kind o f

follow-up care patients actually want and it is not clear why patients’ expectations are
not being met; however, it is likely that a combination o f a lack o f recognition o f the
importance o f such care, barriers to communication, and the absencc o f clear guidelines
regarding medical responsibility for follow-up care are all contributing factors (Hewitt
et al., 2006).
Participants’ accounts position fatigue as a legacy o f cancer that continues to
impact on their quality o f life. However, this discourse o f CRF is denied when it is
ignored by family, friends, and/or medical professionals in favour o f restitution stories
o f cancer, which were actively resisted by many participants. Pressure to conform to
the image o f “spunky survivorship” can thus obscure the lived experience o f cancer’s
ongoing impact and exacerbate the issues that face people who have lived through
cancer

(Sinding

&

Gray,

2005).

Conflict

between

medical

and

patient

conceptualisations o f fatigue can thus impede not only social and medical dialogue but
also medical care.
93.2.2 Fatigue after cancer does not f it into the established discourse o f
illness. CRF is not seen as a medical condition in its own right; to obtain illness status a
person should look unwell, have physical symptoms or biological markers o f disease,
there should be documented causes for their condition and a diagnosis. These criteria
are not always met and therefore CRF does not fit into the medical model and the
established discourse o f illness.
The importance o f visible symptoms. Symptoms are used by medical
professionals as markers o f specific disease; however, they also denote an individual’s
illness status for self and others (Radely, 1994). Symptoms act as a guide for social
discourse because they signify the individual’s right to be treated as a sick person;
because CRF manifests only in an individual’s self-reported fatigue, others might not
appreciate the significance o f fatigue for the patient (e.g., Jackie: “My family are pretty
good but they can easily forget how tired I can get as this is not obvious”). The absence
of symptoms means that the patient’s illness status is not always apparent and
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acknowledged.

Sinding and G ray (2005) highlight the sense o f isolation that

accom panies the hiddenness o f survivors’ continued experience o f cancer, which leaves
them outside a circle o f shared understanding and meaning. Furtherm ore, in the current
study some participants indicated that their status was challenged because they had no
outw ardly signs o f illness (e.g., Karen: “ I very often w onder if people think I'm faking it
bccause I'm not bed-ridden”).

This com m ent not only implies that others do not

consider her fatigue to be real, but suggests that she is fabricating her ill health.
Accounts o f chronic pain and fibrom yalgia also raise issues o f moral and social
legitim acy bccause the invisibility o f these conditions cause the illness and the person’s
credibility to be questioned (Sim & M adden, 2008).
The recognition o f a bodily sign as a sym ptom is not straightfoiAvard; its context
detennines w hether it is seen as w arranting attention (Radely, 1994).

Fatigue is a

comm on side-effect o f cancer treatm ent and thus the m ost obvious m anifestations o f
CRF, physical tiredness and the inability to carry out usual activities, arc not necessarily
seen as abnonnal. One participant com m ented that “everbody [sic] just expects it and
you to deal with it along with all the other sidc-cffects that arc not visible” (Madge).
Not only is fatigue not seen as a m ajor concern because it is not seen, it is also not
viewed as som ething requiring attention. C ancer is the illness and issues like fatigue
are seen as tem porary side-effects, not new medical problem s.
W hen com m on physical side-effects (e.g., hair loss, skin problem s) resolve after
cancer treatm ent is com pleted, it can appear as though the patient’s health status is
improving. Others equated ‘looking w ell’ with ‘being w ell’ (e.g., Melissa: “Because I
look so m uch better then [sic] when I was having treatm ent, people think that I am back
to prior fitness”). M isunderstanding and/or lack o f concern from others as a result o f
dissonance betw een an individual’s appearance and their professed ability to engage in
activities has also been reported in the context o f fibrom yalgia (Sim & M adden, 2008).
No cause, no cure. Lack o f clear-cut indicators for CRF com plicates diagnosis.
Like fibrom yalgia (Sim & M adden, 2008), CRF could be view ed as a “diagnosis o f
exclusion”, which is only given after other potential causes o f fatigue are ruled out.
Participants suggested that because biological m arkers for CRF were lacking, doctors
becam e unconcerned; e.g.:
Daniel: The doctors cannot find anything wrong with me so that’s often enough for
them to dismiss it as iirelivent [sic].
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Sim ilar views were reported by patients with CFS, w here the absence o f well defined,
organic causes can lead doctors to dow nplay the im portance o f sym ptom s (Guise,
M cVittie, & M cKinlay, 2010).

Frank (1991) noted how the existence o f a medical

problem is contingent on the availability o f a treatm ent. The focus on curing suffering
m eans that sim ply acknow ledging suffering is seen as a m edical failing and thus its
continued existence is denied.

As a result, patients are not allow ed to experience

sym ptom s that cannot be treated (Frank, 1991). Participants’ com m ents suggested that
doctors dism issed fatigue when there were no obvious diagnostic signs; e.g.:
Conor: 1 was referred to a genera! physician because I kept mentioning my tiredness
and lack of energy and he referred to it as a general malaise. He did some blood test
but they showed nothing abnormal so he said there was no more he could do.
The necessity o f a sign to “announce” what has happened, what is now taking
place, and w hat will happen next is discussed by Foucault (1973, p. 90).

Although

sym ptom s are a map to the truth by allow ing disease to show through, a sign is a
sym ptom “ in its original truth” and it alone enables clear and com plete reading (p. 94).
Thus, while fatigue m ay be a sym ptom that is perceived by patients, “medical gaze” is
necessary to m ake w hat is visible expressible, and w ithout clear signs the truth o f a
patients’ condition cannot be known.
The need fo r m edical validation. The necessity o f mcdical certification is
apparent in Foucault’s (1973) discussion o f the m edical gaze. A lthough symptom s are
a signifier o f a disease, they cannot be interpreted by anyone; m edical gaze is necessary
to bring m eaning to w hat is seen and even then clinical descriptions can only be
understood by “those initiated”, in the clinic the sovereignty o f the gaze is established.
M edical gaze “has the pow er to bring a truth to light” (p. xiii); it is not the gaze o f an
obsei'ver but that o f a doctor who has the pow er to m ake decisions and intervene with
the support and validation o f an institution. Thus the gaze is an elite language that is
“the m aster o f truth” (p. 115). The lack o f biological m arkers, coupled with the absence
o f visible symptoins, m eant that the participants’ fatigue status w as not validated by a
m edical authority and thus it was challenged by others and m istrusted by participants
them selves.

Patients often try to cope with legitim acy issues by projecting healthy

identities and hiding their actual experiences.

W omen with chronic pain frequently

developed uncertainty over their own bodily feelings when these w ere questioned by
others and consequently, their own illness experiences were invalidated (W erner,
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Isaksen, & M alterud, 2004). Sim ilarly, the absence o f a diagnosis led some participants
to doubt the reality o f their own experiences; e.g.:
Eilis: I have not been told that I have fatigue but I seem to be living with it- it varies a
lot but I do believe it interferes with my daily life and the sense of needing to “keep
going” because “it must be all in my head” because I've not really had any diagnosis,
and this makes me feel worse when 1 am tired, because I feel silly.
The repeated use o f the word ""believe" m eans that Eilis stopped short o f actually saying
that she has these sym ptom s and experiences and she states that her fatigue has not
been certified by a m edical authority.

Previous research on patients with ambiguous

chronic conditions suggests that the m ain m otivation for seeking medical help is to
legitimate the condition in both their own and other people’s eyes (Brown, 1995; Peters
et al., 1998), and that such acknow ledgem ent outw eighs any tangible returns that might
follow. M any participants lacked feelings o f solidarity with their doctors (e.g., Eilis:
“Have found that health professionals tend not to try and deal with this issue, neither
my consultant nor my GP, and you get passed back and forth betw een the tw o.”). E ilis’
experience o f being passed betw een doctors illustrates how fatigue after cancer falls
between the cracks o f medical discourse; it is neither in the realm o f general medicine
nor in the realm o f cancer, at odds with both sickness and surv'ivorship.
Little (2002) argues that w hile cancer has a strong public profile, there is no
appropriate discourse available for cancer survivors; instead the experiences o f
survivors are pushed into the ill-fitting paradigm s o f the normal or the chronically ill,
cast in the role o f cancer heroes or victim s.

Survivors are patients who have been

“made norm al” again, as in F rank’s restitution narrative, which presents the culturally
preferred and institutionally prescribed model for how illness stories should unfold
(Frank, 1995; Sinding & Gray, 2005).

The only identity other than “norm al” that is

open to people who have lived through cancer is ‘better than norm al’. Through this
identity patients can em brace the “m akeover opportunity” that cancer presents
(Ehrenreich, 2001) and ostensibly becom e m ore effective, m ore loving, m ore positive,
and m ore courageous in line w ith the heroic cancer survivor crusade (Sinding & Gray,
2005).

The responsibility o f w hat it m eans to be a cancer “survivor” is thus clear;

however, the burdens o f survival are not.
9.3.3 H ierarchy o f illness: C ancer-related fatigue is invalidated by cancer.
The term cancer is synonym ous w ith serious illness; it evokes strong em otional
reactions and profoundly negative cognitive representations; indeed, it is often not even
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nam ed, but ju st refeired to as ‘C ’. C ancer has been described as the “the dread disease”
(Patterson, 1987); it is seen as such a threatening illness that it dwarfs everything else
and trivialises any experience that is not as sensational.

Consequently, by virtue o f

having gone through cancer, patients m ay feel un-entitled to entertain ‘sm aller’ health
problem s: they have survived and therefore should be happy and grateful. Being cured
and becom ing “nom ial” again m ay come at a price; however, w here cancer is
concerned no price is considered too great and therefore there is little sym pathy or
acknow ledgem ent o f problem s or stresses that face survivors (Little et al., 2002). Thus,
the em phasis on being positive is coupled w ith pressure to hide the effccts o f cancer,
ongoing suffering, or negativity after cancer (Batt, 1994; Hozm an, 2005).
Findings from the current study suggest that a discourse o f CR F is prevented
because cancer is top o f the hierarchy o f illnesses and therefore, after cancer, fatigue
was rendered insignificant either by participants them selves or by others. Furthermore,
for participants who had com pleted treatm ent and were now considered “cured”, there
was a perceived pressure to shed the sick role and to em body their precancer healthy
selves.

Thus in a sense, the enorm ity o f cancer had absorbed participants’ ‘illness

quota’ and therefore a discourse o f CRF was blocked.
9.3.3.1 Cancer overshadow s CRF. A num ber o f participants trivialised their
fatigue by overtly com paring the severity o f their cuirent condition to cancer (e.g.,
Martin; “Beats the heck out o f the other option... death” ). Thus, CRF w as a price worth
paying for undergoing treatm ent and sur\'iving cancer; consequently, they did not need
the right to be unhappy about their fatigue because they them selves felt that cancer
overshadov/ed CRF

(e.g., Mandy;

“I ’m not com plaining because

I’m alive”).

Therefore, to report fatigue would mean “com plaining" about a trivial issue rather than
reporting a medical problem .

Other participants internalised the view that surviving

cancer invalidated fatigue but found it harder to enact this concept in practice (e.g.,
Jerem y: “ I should try to practice the gratitude a bit m ore, I w ould love to be more
greatful [sic] but I am trying”). Thus, although they struggled to cope w ith fatigue, they
felt un-entitled to be negative about their condition and silenced them selves to embody
the image o f the cheerful, grateful cancer survivor.
In contrast, other participants expressed frustration that others tried to push the
view o f CRF as insignificant on them. In their responses to patients’ reports o f fatigue,
some doctors alm ost im plied that they were naive in thinking that they could be cured
o f som ething so serious and not suffer any ill consequences. Such responses conveyed
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the m essage that one is not entitled to com plain about the side-effects o f lifesaving
treatm ents; that health problem s such as fatigue are a small price to pay for surviving,
e.g.:
Jackie: Now the GPs and hospital doctors already expect may [sic] to say 1 am tired so
do not look into this at all - just nod as if I should expect/accept this. . . There almost
seems to be an attitude of 'be grateful that you are alive' without consideration for
quality o f life.
Health professionals therefore trivialised patients’ CRF experiences by putting them in
the cancer context, thereby m aking it difficult for patients to discuss this condition (e.g.,
Conor: “it is difficult to talk about without it sounding fairly trivial”) and m aking them
feel ungrateful or dem anding for raising it.
9.3.3.2 Cancer uses up the ‘illness q u o ta ’. Some o f the them es that emerged
suggest that, because o f the enorm ity o f cancer, patients had used up their ‘illness
quota’. W hen cancer had been successfully treated, there was a perceived expectation
from others that they should now be healthy again; e.g.:
Eilis: When you’re told you're going to be well (as 1 have been) you then feel you
*have* to be and you feel you aren't allowed to have problems.
As such, patients are not entitled to continue to experience the side-effects that
characterised their treatm ent (e.g., Catherine: “m ost people believe since treatm ent is
over I should be ‘back to norm al’” ). This is in line with the previously discussed theme
that others tried to trivialise participants’ fatigue by norm alising it; treating CRF like
‘everyday tiredness’ downplays its significance and attem pts to move patients from
their ‘cancer s e lf back to their “old s e lf ’ (M elany). W hen cancer has been cured and
there is no clear m edical reason for continued fatigue, patients m ight also perceive more
direct pressure from others to cease being sick and to m ove on after cancer.

For

exam ple, Karen com m ented: “m y m um basically accused me o f not trying hard enough
to get over it”. This conveys the perception that others think she is herself to blam e for
her continued fatigue and also im plies that she is relishing her persistent illness. The
image o f having to actively engage in battle to becom e well is a cancer cliche that m ay
well extend to the side-effects o f cancer treatm ent. The discourse on cancer suggests
that cancer can be controlled through an effort o f will or through possession o f the right
attitude (Seale, 2002). W hereas people with other diseases are sim ply sick, people with
cancer have to “fight” it (Frank, 1991); the im plication o f this is that those w ho fare

240

poorly sim ply did not fight hard enough. The pressure to be well and acceptance that
others cannot understand their fatigue, m ay thus shut patients in and create a barrier
betw een them and anyone who has not experienced CRF (e.g., Eilis: “I don't talk to my
friends or colleagues about the symptom s because they expect me to be ok now ”).
Thus, dialogue is closed off, depriving patients o f validation or recognition for their
lived experience and leaving them to cope by themselves.
Although patients m ight perceive an expectation to be well from others, patients
m ight also feel pressure to be well /o r others. In the current study, som e participants
actively hid their fatigue because they did not w ant to continue to burden others; e.g.:
Reena: I try vei"y hard not to let my family see how tired I can be. They have been
fantastic over the last 10 months and I don't want them to go through more than they
have to.
Thus, patients m ight also enforce an ‘illness quota’ on them selves and strive to be well
after treatm ent. The language o f battle that participants used to describe efforts to cope
with fatigue (e.g., Lilly: “fight it”. May: “force m y se lf’, M iriam: “hit m e”, Kate: “push
m y se lf’) is consistent with the dom inant image o f survivorship that em phasises fig h tin g
illness and reflects the ongoing struggle participants experienced.

Some participants

also pul pressure on them selves to be upbeat and to resist the dom inance o f their
sym ptom s (e.g., Jerem y: “ I'm trying to be positive but being unable.”).

However,

failing to m aintain this positive front can have negative implications, w hich m ight lead
people to w onder w hether their own attitude is contributing to their condition and to
blam e them selves (e.g., Jill: “ I thought it was ju st me not recovering quickly enough”).
This supports the idea that people m ight feel unentitled to be ill after they have been
“cured” and are in recovery.
9.3.4 C onclusion. This study exam ined canccr patients and survivors’ lived
experiences o f CRF.

The findings indicate that established discourses o f canccr and

illness play a powerful role in shaping these experiences.

The dom inance o f such

discourses overshadow s CRF and inhibits the em ergence o f an identity for a person
w ho has lived through cancer that perm its the existence o f persistent problem s such as
fatigue. Fuithem iore, because others view cancer through dom inant social discourses,
they can fail to rccognisc individual narratives o f CRF when these deviate from or
oppose established conceptualisations. “ Restitution nairatives” and dom inant images o f
“survivors” thus override patients’ own accounts o f fatigue as a legacy o f canccr.
Although

there

is currently

no

discourse

available
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for canccr sui'vivors that

acknow ledges the lingering presence o f cancer in people’s lives, the current findings
indicate that patients intem alise subject positions from dom inant survivor discourses, or
actively resist such subject positions, to com m unicate their experience. Nevertheless,
the enorm ity o f cancer can trivialise ongoing health concem s and contest continued
access to medical and social support.
The findings contribute to the literature on recovery from illness by identifying
some o f the issues and difficulties that face patients whose illness experiences are seen
as m edically am biguous or trivial. The results dem onstrate the com plexity o f seeking
medical and social support when there is a perception that the legitim acy and
significance o f the health concern is questioned.

The im portance o f recognising

patients’ own representations o f a health threat when delivering care is apparent from
the results.

Furthennore, the findings illustrate the difficulties facing patients whose

experiences do not confonn to dom inant discourses o f illness and recovery, and the
extent to which established and accepted illness narratives can inhibit or override
patients’ own illness stories. The findings are therefore relevant to the literature on any
illness groups that fall betw een the cracks o f medical discourse, and diseases or
conditions

for

which

dom inant

discourses

circum scribe

‘norm al’ recovery

or

adjustm ent (e.g., bereavem ent or initiation o f palliative care).
The findings also have practical im plications for m anaging CRF.

A clearer

conceptualisation o f CRF is required in clinical practice to facilitate the em ergence o f a
narrative o f CRF that acknow ledges the potentially enduring effects o f cancer.

If

patients are adequately infom ied before treatm ent that persistent fatigue is a possibility
and alerted to the characteristics o f CRF after treatm ent, patients would be better
prepared and equipped to m anage fatigue should it occur. Flaving a diagnosis would
allow patients to fram e their fatigue as part o f cancer illness and serve a social function
by giving credibility to their experience, thereby opening a social discourse o f CRF.
M uch o f the distress associated with CRF arises from the lack o f validation o f
patients’ experiences. A lthough the causes o f CRF are not yet clear and there is still
considerable debate about how to assess and treat such fatigue, current levels o f
know ledge

should

not

prevent

the

discussion

o f CRF

in

clinical

practice.

A cknow ledging that CRF is different from regular tiredness m ight alleviate much
unnecessary distress.

Furthennore, although m any factors not related to cancer

treatm ent can contribute to fatigue in cancer survivors, conceding that som etim es
treatm ents can have long-term effects is important.
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The lack o f follow -up care and

su p p o rt is an issue that clearly goes b eyond C R F and relates to the am biguities o f
ca n cer itself. T he failure o f can cer to fit into an acute o r a chronic m odel o f illness and
the im p licatio ns o f this for survivorship care are o u tlin ed in the aptly n am ed Institute o f
M ed icin e rep ort ‘F rom C ancer P atien t to C an ce r Sui'vivor: L ost in T ra n sitio n ’, w hich
d o cu m en ts how a w ide variety o f p a tie n ts’ psy ch o so cial needs p o st-ca n ccr are no t m et
(H ew itt et al., 2006). T he findings from this study are thus in line w ith the increasingly
ack n o w led g ed w id er issue in can cer care that p a tie n ts’ needs go beyond curing cancer.
A lthough the focus in m edical p ractice is on clinical investigations and treating
sy m p to m s, such approaches arc u n lik ely to be effectiv e w hen they clash w ith p a tie n ts’
ow n co n cep tualisations and concerns. T he co m m o n sense m odel (C S M ) o utlines how
p e o p le s’ co g nitive and behavioural responses are shaped by th eir ow n representations
o f th e

pro b lem

(L eventhal

et

al.,

1998).

T hus,

d iscrep an cies

betw een

such

rep resen tatio n s and m edical interpretations m ay lead patients to challen g e m edical
expertise.

A ppreciation o f p a tie n ts’ n arratives and valid atio n o f th eir experience can

resu lt in better th erap eu tic relationships and m o re co llab o rativ e treatm en t approaches;
patien ts are likely to be m ore accep tin g o f a ltem ativ e investigations and intei'ventions
th at are not in line w ith their original co n cep tu alisatio n s w hen th eir experiences have
been reco g n ised and acknow ledged.
F inally, the findings from the c u n e n t study illustrate that, m ore than giving
resp o n d en ts the o p p o rtu n ity to voice th eir o p inion, ‘additional co m m en ts’ sections are a
rich source o f data that can be analysed q u alitativ ely and can lead to insight into
im p o rtan t issues facing patients.

A lthough the study attends to a lim ited set o f

co m m en ts from a sm all group o f can cer su rv iv o rs, it draw s fu rth er attention to the
em erg in g recognition o f how d om inant social discourses o f can cer can drow n out
in d ividual cancer stories.

In addition, b ased on th ese findings, the use o f a p luralistic

an aly tic strategy is encouraged.

F ew research ers to date have ad o p ted such an

ap proach; the present article illustrates the m erits o f co n sid erin g d ifferen t perspectives
to facilitate and d eepen understanding.
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Chapter 10: G eneral Discussion
“The impact of fatigue has mostly been frustration and impatience at this stage of my recovery.
It is I think probably one of the daily reminders of my cancer diagnosis and the consequences
of my treatment. Leaves a feeling o f guilty that I should be back to "normal" at this stage.” Alice
10.1 Sum m ary o f Em pirical Chapters
This thesis exam ined the factors that contribute to fatigue in individuals treated
for cancer, using a cognitive-behavioural m odel o f illness as a conceptual framework.
This work thus com bines two im portant and increasingly recognised areas o f research:
1) docum enting and addressing survivorship issues in cancer care and 2) understanding
illness through a m ultifactorial aetiological fram ew ork that considers how a diversity o f
factors, and interrelationships betw een them, can contribute to the developm ent and
experience o f symptom s. Cancer survivorship is not a new area o f research; however,
adequate recognition o f cancer as a potentially chronic illness that can have lasting
physical, psychological, social and econom ic consequences for people who have been
successfully treated for this disease has only m aterialised in recent years (Hewitt et al.,
2006).

As

increasing

num bers o f people

are

living after cancer, following

im provem ents in screening, diagnosis and treatm ent, the long-term consequences o f
cure dem and greater attention in the research agenda and in clinical care. The focus on
cancer-related fatigue (CRF), one o f the m ost com m on, distressing and persistent health
concerns after cancer treatm ent, was thus appropriate.
behavioural fram ework

for understanding this sym ptom

The use o f a cognitivereflects the increasing

application o f integrated aetiological m odels o f illness that not only go beyond
psychology, biology and behaviour, by recognising the role o f cognitive processes and
beliefs in contributing to sym ptom s, but also explicitly consider the m echanism s
through which different types o f contributing factors can interact and impact on illness
outcomes.

Such m odels have long since been applied to conditions with m edically

unexplained or am biguous sym ptom s. H ow ever, the value o f exploring psychological,
social and cognitive contributing factors, even in the context o f diseases and symptom s
where there are clear physical and/or physiological causes or contributing factors, is
increasingly recognised. This chapter identifies the m ain them es that em erged from the
empirical findings presented in this thesis and discusses them in relation to the
cognitivc-behavioural m odel o f CRF.
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10.1.1 The role o f cognitions in CRF.
10.1.1.1 A ssessing cognitions about CRF. In order to exam ine the role that
individuals’ thought processes and beliefs m ay play in the experience o f sym ptom s,
such cognitions m ust first be reliably assessed. C hapter 2 described the validation o f a
m easure for assessing such beliefs in the context o f CRF, adapted from a w idely used
and reliable m easure o f illness representations, the Illness Perception Q uestionnaire
(IPQ). The im portance o f tailoring this m easure to different illness groups to accurately
reflect patients’ perceptions regarding a particular condition has been noted (M ossMorris et al., 2002). The comm on sense m odel (CSM ), on which the questionnaire is
based, outlines how people’s illness representations arc shaped by their experience o f
sym ptom s, their personal history and the sociocultural context in which they occur
(Leventhal et al., 1998). Indeed, the findings presented in C hapter 9 illustrate how the
distress caused by the experience o f sym ptom s o f fatigue can lead people to
catastrophise about their condition (e.g., by w on y in g w hether sym ptom s are an
indication o f cancer recun-ence), how the context in which the sym ptom s em erged (i.e.,
cancer treatm ent) can shape how people continue to view their condition, and how the
sociocultural discourses sunounding cancer survivorship can impact on and/or restrict
how people conceptualise their condition.

CRF thus has a unique set o f cultural and

contextual influences that can contribute to individuals’ cognitive and behavioural
responses to symptoms.
The adapted version o f the IPQ for CRF presented in C hapter 2 exhibited good
psychom etric properties, supporting its use for the assessm ent o f patient perceptions
regarding CRF. The scale could thus be helpful in clinical practise to explore people’s
representations o f fatigue in a cancer context.

Although the IPQ alone m ay not be

sufficient to give full and in-depth insight into individuals’ precise understanding o f
their condition (French & W einm an, 2007), it can provide a useftil starting point for
eliciting m ore specific beliefs that can then be used to form the basis o f tailored
interventions.

Furtherm ore, the scale m ay be useful for research exploring the

m echanism s underlying changes in CRF, both over tim e and in response to
interventions.
10.1.1.2 E valuating the role o f cognitions in CRF. The cognitive-behavioural
m odel stresses the central importance o f patients’ beliefs in m aintaining both symptom s
and the contributing factors to sym ptom s over time. The findings presented in Chapter
5 support the idea that cognitive processes play such roles in the context o f CRF.
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N early all o f the cognitive representations specified by the CSM were significantly
related to fatigue severity and together accounted for 58% o f the variance in posttreatm ent fatigue.

Only treatm ent-control, tim eline-cyclical and causal attributions

were not correlated with fatigue.

It is possible that the treatm ent-control items were

am biguous for respondents as there arc no clearly defined treatm ents for CRF, and
treatm ents for cancer are known to cause fatigue. Thus, m odification o f the treatm entcontrol construct in the context o f CRF m ay be necessary.
Refinem ent o f som e o f the m easures used to assess causal attributions may also
be helpful. Physical and psychological causal attributions have previously been linked
to CRF (Sei'vaes, Verhagen, et al., 2002c) and challenging unhelpful cancer- and
treatm ent-related causal attributions is a key com ponent o f cognitive-behavioural
therapy (CBT) interventions for CRF (Collier & O'Dwyer, 2011; Gielissen, Verhagen,
et al., 2007).

However, there was no indication in the cuirent study that such

attributions were associated with m ore severe fatigue. As only three items were used to
assess such beliefs, further developm ent o f these scale dim ensions m ay reveal a role for
such factors.

Nevertheless, findings on CFS, a condition in which the tendency to

attribute fatigue to physical causes is also thought to be unhelpful, suggest that such
attributional cognitions play a less im portant role in determ ining outcom es than other
cognitive factors such as negative representations o f fatigue and attentional processes
(Deale, Chalder, & W essely, 1998; Knoop et al., 2010). It is possible that the sam e is
tine for CRF. N evertheless, dysfunctional attributions could feed into other cognitive
factors that are im portant in the context o f CRF, such as fear o f cancer recurrence. The
qualitative findings presented in Chapter 9 suggested that am biguity over the m eaning
o f fatigue and previous experiences o f fatigue led som e participants to attribute their
fatigue to a cancer recurrence; such thinking patterns could thus exacerbate fatigue by
contributing to emotional distress or catastrophising. Indeed, findings from C hapter 5
indicated that fear o f cancer recuirence was indirectly associated with fatigue through
catastrophising, stress and depression.

Thus, the role o f causal attributions m ay be

more indirect than other cognitive processes.
A lthough the com posite negative representation construct described in C hapter
5 was an independent predictor o f fatigue severity in a m ultivariate model o f CRF, the
idea that beliefs can im pact on psychosocial contributing factors to fatigue and thereby
add to a cycle o f perpetuation was also supported by the findings.

The negative

representation construct was significantly associated with alm ost every psychological
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and behavioural predictor o f fatigue severity.

For example, a more negative

representation o f CRF was significantly associated with greater anxiety, depression, and
stress; lower self-reported physical activity; less social support regarding fatigue; and
increased use o f symptom focussing as a coping strategy. Such findings are in line with
the idea that inteiTclationships between cognitions and behavioural and psychological
factors can help to sustain CRF after treatment. Indeed, there was evidence that the
relationship between beliefs and outcomes was partly mediated by depression, stress
and symptom focussing. The psychosocial mechanisms through which cognitions may
impact on outcomes arc considered further in the next section.
10.1.1.3 The CSM and CRF in the context o f the cognitive-behavioural
m odel Chapter 5 used the CSM as a theoretical framework for examining the role of
cognitive factors in post-cancer fatigue because this framework provides more detailed
infonnation about the basis o f interactions between specific cognitive and perceptual
factors connecting motivation and action than other behavioural models. The CSM thus
has the potential to expand our understanding o f the development and perpetuation of
CRF, in particular the specific types o f beliefs that are important and how they relate to
outcomes through coping. Constructs with empirical support could then be integrated
into the cognitive-behavioural model to capture a comprehensive set o f aetiological
contributing factors in a single coherent framework.
The results supported the use o f the CSM in that participants formed identifiable
cognitive representations o f their fatigue after cancer, and these representations were
related with one another and with fatigue in logical and theoretically predictable ways.
Furthemiore, in line with the model, cognitions were significant predictors of coping
strategies and emotional distress in response to symptoms, and coping strategies
partially mediated the relationship between negative representations o f fatigue and
fatigue outcomes. Nevertheless, although the CSM helped to identify specific beliefs
regarding CRF and to guide analysis o f the mechanisms underlying the role o f beliefs,
the use o f this conceptual framework did not substantially add to the more general
cognitive-behavioural explanatory model o f CRF. The results suggested that the link
between cognitions and fatigue was driven largely by consequence beliefs and
focussing on symptoms. Although other beliefs and coping strategies were correlated
with fatigue, consequence perceptions and symptom focussing played a core role in the
prediction o f fatigue. Such negative thinking patterns are already well established in
cognitive-behavioural models o f symptom perpetuation, where the key roles o f negative
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representations, attentional processes and catastrophising are recognised. For example,
focussing on sym ptom s is thought to be one o f the ccntral m echanism s through which
cognitive processes perpetuate fatigue in CFS and in m ultiple sclerosis (Knoop et al.,
2010; Knoop et al., 2012). Thus, w hile the CSM can help to elicit m ore specific beliefs
about CRF, the general negative thinking patterns specified in the cognitive-behavioural
m odel seem to sufficiently capture the role o f cognitions in CRF.
10.1.2 Is the cognitive-behavioural model a useful conceptual approach to
CRF? C hapter 3 outlined the evidence to date for the num erous biological,
behavioural, psychological and cognitive factors that have been linked to CRF.

The

cognitive-behavioural model o f illness offers an appealing fram ew ork for integrating all
o f these factors and unravelling the different, but interconnected, roles that they m ight
play.

This thesis used this m odel as a guide for variable selection and examined

specific pathw ays specified by the model in order to explore how various contributing
factors m ight im pact on outcom es.

The findings supported a role for many o f the

proposed biological, psychological, behavioural and cognitive factors in the aetiology
o f fatigue and, furtherm ore, supported strong interrelationships between these different
predictors. Thus, the results suggest that the integrated conceptual fram ew ork proposed
by the cognitive-behavioural model is a useful approach for understanding CRF;
however, not all elem ents o f the model were supported by the data. The findings on the
cognitive contributing factors have already been discussed; the broad them es that
emerged in relation to the other proposed elem ents o f the model are now considered.
10.1.2.1 Psychological distress an d CRF. The findings presented in this thesis
support the strong association between CRF and depression that has been identified in
previous research; however, by exploring the relationship between depression and other
proposed contributing factors to fatigue, and the relationship between depression and
fatigue over tim e, an attem pt was m ade to build on w hat has been previously reported.
Furtherm ore, findings on depression were com pared and contrasted with findings on
other psychological factors such as anxiety and stress. The results presented in Chapter
4 indicate that greater levels o f depression and stress, but not anxiety, significantly
predicted increased fatigue severity in patients prior to the initiation o f chem otherapy
treatm ent.

A lthough

the cognitive-behavioural

m odel em phasises the role o f

psychological factors in m aintaining persistent fatigue after treatm ent, the findings
indicate that depression and stress, as well as sleep disturbances, can play a role early
on, even before system ic cancer treatm ent.

One possibility is that sym ptom s o f
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depression and fatigue at this stage are caused by the same underlying factors; for
exam ple, they m ay share a com m on biological basis. Equally, sym ptom s o f depression
before system ic treatm ent could be induced by physiological factors and m ediate the
role o f such factors in the developm ent o f fatigue. The results from Chapter 7 indicated
that depression and fatigue had sim ilar relationships with physiological m arkers o f
inflam m ation before chem otherapy; thus, both m ay be triggered by inflamm ation.
How ever, o f note, depression and concentration o f C-reactive protein (CRP), a
biom arker for cum ulative inflam m ation, were independently associated with fatigue;
thus, the findings do not support the idea that depression accounts for the link between
fatigue and inflamm ation. Rather, the findings suggested that fatigue m ay explain the
association betw een depression and inflam m ation at this stage o f the treatm ent
trajectory. Nevertheless, although there w as no evidence that depression m ediated the
link betw een inflam m atory activity and fatigue, depression was a strong independent
predictor o f fatigue, thus supporting the role o f psychological contributing factors to
pretreatm ent fatigue.
Findings from C hapter 6 indicated that depression and fatigue had very sim ilar
trajectories over tim e and depression explained a substantial am ount o f the withinperson variance in fatigue severity.

W hile depression did not predict changes in the

trajectory o f fatigue in the longitudinal study, change scores in fatigue were
significantly related to change scores in depression in C hapter 5. It is possible that both
sym ptom s covaried

over tim e as a result o f a com m on

physiological

basis.

Nevertheless, w hile changes in depression w ere related to biological m arkers o f
inflam m ation and kynurenine pathw ay activation in C hapter 7, fatigue was not
associated with such factors over time. This supports the idea that physiological factors
m ay help to trigger fatigue, but that psychosocial factors play a greater role in
m aintaining this symptom post-treatm ent. The findings are also in line with the selfperpetuating cycle oudined in the cognitive-behavioural model, as strong associations
were observed betw een psychological predictors and other contributing factors.

For

exam ple, in C hapter 4, depression, stress and anxiety were significantly correlated with
one

another

and

with

sleep

disturbances

before

chem otherapy,

supporting

interrelationships between such predictors. In C hapter 5, the psychological predictors
stress, anxiety and depression were significantly associated with negative cognitive
representations o f CRF, sym ptom focussing, and catastrophising; and depression and
stress partially m ediated the observed relationships betw een negative beliefs and fear o f
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recurrence with fatigue severity.

Thus, psychological factors appeared to play a key

connective role betw een various predictors o f fatigue.
10.1.2.2 B ehavioural fa cto rs an d CRF. Two behavioural aspects o f the
cognitive-behavioural m odel were exam ined in this thesis: physical activity levels and
coping strategies.

Although physical activity was not related to fatigue prior to

chem otherapy in C hapter 4, the findings from the longitudinal analysis in C hapter 6
suggested that physical activity not only predicted fatigue, but also predicted the rate o f
change in fatigue over time. Thus, activity levels m ay play a particularly im portant role
in the trajectory o f fatigue.

Such findings support reports o f the effectiveness o f

exercisc interventions for CRF (Cram p & Daniel, 2008). Nevertheless, in the context o f
the cognitive-behavioural m odel, w here intenelationships between contributing factors
are em phasised, the role o f physical activity as a m ediator o f psychological or cognitive
correlates o f fatigue was not clear from the findings.

Although some significant

associations were observed betw een physical activity and negative cognitions regarding
CRF and focussing on sym ptom s in C hapter 5, physical activity was not consistently
associated with the predictors o f fatigue either before (Chapter 4) or after cancer
treatm ent (Chapter 5).

Furthennore, there was no indication that activity levels

m ediated, or indeed were even associated with, negative beliefs about activity.
The role o f specific coping behaviours in relation to CRF was investigated in
Chapter 5.

Findings indicated that the coping strategies focussing on symptom s and

information seeking partly m ediated the relationship between negative beliefs about
CRF and fafigue.

As previously discussed, this finding is in line with both the

cognitive-behavioural fram ew ork and the CSM , which support the idea that cognitions
can im pact on outcom es via coping behaviours.

Furthennore, as focussing on

symptom s was associated with m ore negative emotional representations o f fatigue,
more chronic tim eline perceptions and lower perceived personal control, the use o f this
coping strategy could lead to increased em otional distress and thereby contribute further
to fatigue.

A lthough greater use o f inform ation seeking was associated with more

severe fatigue; there was little evidence in the current study that other active coping
strategies played a role in CRF; although greater activity avoidance was significantly
associated with greater fatigue, this relationship did not hold up in a m ultivariate model,
and both m aintaining activity and accom m odating to fatigue were not correlated with
fatigue.

Together these findings suggest that adopting passive or lim iting coping

strategies (e.g., sym ptom focussing) is a better predictor o f fatigue severity than the use
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o f active coping strategies.

Seeking inform ation m ay lead to greater fatigue by

contributing to m aladaptive lim iting coping strategies such as symptom focussing as
well as em otional distress.
10.1.2.3 B iological fa cto rs an d CRF. The fatigue experienced by cancer
patients can undoubtedly be related to biological changes brought on by the disease
itself and/or by cancer treatm ents, which can cause a variety o f biochem ical and
physical factors associated with fatigue.

However, the role o f such factors in

m aintaining CRF is less clear. This thesis exam ined two biological m echanism s that
have been im plicated in CRF: the role o f proinflam m atoi'y cytokines and subsequent
kynurenine pathw ay (KP) activity, and dysregulation o f cortisol rhythm s as a symptom
o f hypothalam ic pituitary axis (HPA) dysfunction. Findings from C hapter 7 provided
some evidence for the idea that heightened inflam m atory activity can play a role in the
aetiology o f CRF; greater fatigue before chem otherapy was significantly associated
with concentrations o f CRP, a downstream indicator o f inflam m ation, in a sample o f
breast cancer patients.

As CRP is a reliable m arker o f cum ulative exposure to

interleukin-6 (lL-6) activity, this finding supports the hypothesis that increased
activation o f IL-6 plays a role in the pathogenesis o f CRF. N evertheless, concentrations
o f IL-6 and concentrations o f the otlicr inflam m atory m arkers investigated were not
significantly associated with fatigue, and the small sam ple size and the num ber o f
coirelations tested m eans that the findings should be inteipreted with caution.
However,

o f note,

depression

dem onstrated

the

same

relationships

with

the

inflam m atory biom arkers as fatigue. Thus, inflam m ation m ay sim ultaneously bring on
sym ptom s o f both fatigue and depression, or relationships between these symptom s
m ay account for associations with inflam m ation.

The findings indicated that fatigue

was independently associated with CRP; however, further research is necessary to
explore the causal associations between these factors.

The results suggested that

changes in depression were associated with inflam m atoiy activity (IL-6 levels) and KP
activation (concentrations o f kynurenine) over tim e, w hile no significant interactions
were observed between such physiological factors and changes in fatigue. Thus, while
inflam m ation m ay play a role in the initial developm ent o f fatigue, inflam m atory
activity m ay play a greater role in m aintaining depressive sym ptom s, which in turn
could contribute to the persistence o f fatigue.
There was no evidence that dysregulation o f cortisol rhythm s played a role in
post-treatm ent fatigue in the current study.

Contrary to expectations, low er m orning
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levels o f cortisol were not significantly related to greater fatigue.

Furtherm ore,

participants with greater fatigue did not exhibit significantly flatter cortisol slopes than
participants with no fatigue, although the trends in the data were in line with
expectations. A s cortisol levels arc known to change rapidly in the time period after
w akening and in response to other factors, such as stress and diet, and the correct tim ing
o f sam ple collection relied on participant adherence to collection instructions, the
cortisol values obtained m ay not have accurately captured the actual pattern o f cortisol
(Clow et al., 2004; K udielka et al., 2003). It is also possible that HPA dysregulation
only plays a role in m ore severe and/or persistent fatigue, and that therefore the
association betw een cortisol patterns and fatigue is not obsei'ved on a continuum as was
investigated here.

Future research that m ore adequately ensures sam ple collection at

the specified tim es and includes participants with a formal diagnosis o f persistent post
treatm ent CRF m ay reveal stronger relationships between cortisol rhythm s and fatigue
severity. N evertheless, it is clear from the current findings and previous research that
although biological factors, such as inflam m atory activity and H PA-dysfunction, are
implicated in CRF, such factors cannot fully account for the occuiTcnce o f fatigue cither
before or after cancer treatm ent.

Furtherm ore, cancer and treatm ent-related factors

were not significantly associated with fatigue at any o f the assessm ent points.
Conversely, psychological, cognitive and behavioural factors were strong predictors o f
fatigue; targeting such factors thus offers a reasoned approach for treating CRF.
10.2 T heoretical Im plications.

Given the m ultitude o f potential contributing factors that have been linked to
CRF, and evidence that there is a tem poral dim ension to the role that they play, the
cognitive-behavioural

model

offers

an

attractive

fram ew ork

through

which

to

understand CRF. Indeed, the evidence sum m arised in the preceding section illustrates
how m any o f the pathw ays proposed by the m odel were supported by the data presented
in this thesis.

Specifically, the findings supported the idea that people’s beliefs,

thinking patterns, and psychological w ellbeing can contribute to their level o f fatigue,
and that interrelations exist betw een such contributing factors. Nevertheless, other
aspects o f the m odel w ere not supported. For exam ple, there was little evidence that
behavioural variables helped to m aintain fatigue in the integrated m anner suggested by
the model. The behavioural variables assessed were not associated with psychological
or cognitive predictors (e.g., fear o f activity) and the data did not support the idea that
factors such as m aintaining activity or accom m odating to fatigue im pacted on fatigue
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severity. Instead, m ore general negative thinking patterns regarding fatigue and a
preoccupation with sym ptom s w ere predictivc o f fatigue, supporting the m odel’s focus
on the role o f cognitive and psychological adjustm ent but not behavioural responses.
The evidence for the role o f the biological/physiological contributing factors
proposed by the model was m ixed. The role o f cancer and treatm ent-related factors as
precipitating factors was not supported; however, there was som e evidence that
physiological factors were related to fatigue severity.

As the cognitive-behavioural

m odel is vague in terms o f the specific perpetuating role o f biological factors,
physiological m odels on the m echanism s underlying fatigue provided the theoretical
basis for the biological factors tested in the thesis; specifically, H PA -axis dysfunction
and cytokine dysregulation w ere investigated.

A role for HPA disturbances, and

cortisol levels in particular, in post-treatm ent CRF w as not supported; however, the
conclusions that can be draw n from this data are lim ited due to m ethodological
shortcom ings in how cortisol was assessed. N evertheless, the findings did support the
idea that mild inflam m atory activity is linked to fatigue before chem otherapy.
Furtherm ore, though there was no indication that inflam m ation was directly related to
changes in fatigue, there was tentative evidence that levels o f the inflam m atory
cytokine lL-6 and concentrations o f kynurcninc play a role in m aintaining depressive
sym ptom s over tim e, and thus m ay im pact on
psychological channels.
fram ew ork, which

CRF

indirectly through

such

Such findings are in line with the cognitive-behavioural

suggests that biological

factors reciprocally influence other

contributing factors, including psychological ones, to m aintain sym ptom s.

More

specific biological pathw ays o f influence, which integrate such physiological m odels o f
CRF and draw m ore explicit links between biological and psychological contributing
factors, could thus add to the cognitive-behavioural m odel, though additional work is
necessary to replicate these findings.
The cognitive-behavioural m odel could also be expanded to incoiporate more
contextual social influences.

The model offers no explanation o f how cognitive

representations and psychological responses to CRF are form ed or w hat they are based
on.

In order to consider this, the thesis m oved away from the cognitive-behavioural

m odel

and

explored

participants’ cognitions

regarding

fatigue

from

a

social

constructivist perspective in C hapter 9. By considering the social discourses o f cancer
and cancer survivorship, the thesis illustrated the im portance o f the sociocultural
context in shaping people’s perceptions o f what is “norm al” or acceptable after cancer
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treatm ent and how such perceptions are linked with proposed psychological and
cognitive predictors o f fatigue.

Concerns about not fitting into socially prescribed

tim elines for recovery and em bodying the prototypical “cancer sui"vivor” m ay feed into
fears o f cancer recurrence, unhealthy preoccupations with symptoms, m aladaptive
thinking patterns and psychological distress.

Indeed, concerns about whether their

fatigue was “norm al” or an indication o f cancer recurrence were raised by several
participants in C hapter 9 and fear o f recurrence was an indirect predictor o f fatigue
severity, through catastrophsing, stress, and depression

in Chapter 5.

Social

com parisons and societal expectations m ay thus influence people’s cognitive and
psychological responses to symptoms.

W hile contextual

factors and previous

experiences o f sym ptom s are thought to help shape people’s illness representations in
the CSM , this process is not fonnally integrated into this model or into the cognitivebehavioural model.

Explicitly incorporating the social context into the cognitive-

behavioural m odel w ould thus expand the model in a m eaningful way.
The c u n en t thesis adopted very diverse perspectives and approaches, ranging
from physiological m easures and theories o f CRF to qualitative techniques and a social
constm ctivist perspective, and attem pted to integrate these to obtain a better
understanding o f this com plex and m ultidim ensional condition. Given the broad range
o f potential contributing factors to CRF, this approach was justified. In co rp o ra tin g a
d iv ersity o f te c h n iq u e s an d th e o re tic a l p e rsp e c tiv e s can enhance understanding as
no o n e p e rs p e c tiv e on h e a lth is e n tire ly a d e q u a te . Considering things from another
perspective can give rise to new issues or influencing factors that m ight not have
become known otherwise.

N evertheless, it is difficult to integrate diverse and

seem ingly inconsistent approaches in one uniform theoretical model.

Furthennore,

applying too broad an approach to a specific problem can m ake the condition and its
treatm ent m ore am biguous rather than m ore defined, and this could negatively affect
how patients are treated in practical terms. It is harder to identify the optim al treatm ent
approach for conditions that are deem ed to be caused by m any different factors in
com bination. Given that CRF is already perceived as am biguous by patients and health
care professionals (see C hapter 9), broadening how it is conceptualised in clinical
practise m ay not facilitate understanding and recognition o f this condition. However,
one o f the attractive aspects o f integrating different approaches under a cognitivebehavioural fram ew ork is that, w hile the m odel incoiporates m any different variables, it
does not assum e that the sam e system o f influences works for everyone; it is person
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specific, w hereby one set o f contributing factors m ay apply to one patient but not
another. Thus, the fram ew ork stresses the im portance o f an individualised approach to
understanding and treating fatigue in any one patient and exploring the role o f several,
potentially interrelated, contributing factors in a system atic and structured way.
Therefore, it can serve as a guide for clinical investigations o f CRF, that might
otherw ise only focus on a select num ber o f com m only perceived contributing factors
such as blood counts and depression.
A broad, m ultidim ensional model for understanding CRF m akes it more
difficult to study, necessitating the inclusion o f m any different variables and the use o f
larger samples for research; however, anything less denies the com plexity o f the
condition.

If one set o f contributing factors is investigated in isolation, a m isleading

im pression o f the causes o f CRF m ay em erge since m ost o f the identified contributing
factors are intenelated and therefore m ay m ediate or even m oderate their relationships
with fatigue.

Thus w hile it is challenging to bring together different and often

theoretically opposed perspectives and methods o f study, failing to at least consider
such diverse approaches places unnecessary and unhelpful lim its on our understanding.
10.3 Practical Im plications

Fatigue can be a distressing sym ptom that can negatively affect cancer patients’
physical and psychological w ellbeing and continue to contribute to lower QOL long
after the successful com pletion o f treatm ent.

Although the study was unable to

determ ine w hether associations with fatigue were causal, the cognitive-behavioural
predictors identified nevertheless provide potential targets for interventions to m anage
the sym ptom s o f CRF. The strong association betw een negative representations o f CRF
with both fatigue severity and other psychological and behavioural predictors supports
the use o f CBT for treating CRF.

Furtherm ore, the consistent relationship between

fatigue and depression underscores the im portance o f addressing the possibility that
sym ptom s o f fatigue m ay be linked to depression. Although no adaptive behavioural
coping strategies were identified based on the results, the findings suggest that engaging
in passive coping in response to fatigue is harmful.
sym ptom s was associated with poorer outcom es.

Specifically, focussing on

Furtherm ore, there was some

indication that physical activity predicted the trajectory o f fatigue, w hereby those with
low er activity levels showed less favourable outcom es.

Targeting such behavioural

factors is also in line with the CB T approach to CRF and supports the use o f exercise
interventions.
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W ith regards to the tim ing o f interventions, the results from Chapter 4 suggest
that patients who experience fatigue before chem otherapy are at increased risk o f
experiencing fatigue after cancer treatm ent has been completed.

Thus, targeting the

correlates o f fatigue before or during chem otherapy m ay have long-term benefits for
patients.

Screening and m anagem ent o f both fatigue and psychological distress from

before the start o f cancer treatm ent should be integrated into routine clinical care; such
tim ely and targeted interventions m ay help to decrease the burden o f fatigue and cancer
treatm ents for patients during and after treatm ent.

Findings from the qualitative

analysis in C hapter 9 indicate that the first few m onths post-treatm ent can also be a
particularly difficult tim e for patients, as the extent o f m cdical support radically reduces
after the acute treatm ent phase.

U ncertainty about the nature o f symptom s and the

success o f treatm ent during this tim e m ay contribute to the developm ent o f unhelpful
cognitive, psychological and behavioural responses.

Thus, interventions that support

patients during this transition tim e m ay be particularly effective.
The findings from C hapter 9 also illustrate the im portance o f adequately
inform ing patients about the likelihood o f experiencing fatigue during and after
treatm ent.

M any participants reported that they were not sufficiently warned about

fatigue or prepared for the extent o f its impact on their lives. W hen patients are well
inform ed about side-effects, they are better prepared and less distressed when they
occur (Ream et al., 2003).

Perceived lack o f w arning about CRF m ay reflect

differences in how patients and medical staff view cancer treatm ents; while treatm ents
are a m eans to a cure, the cost o f treatm ents in term s o f their long-term im pact on health
and functioning are also a key concern for patients. However, the findings suggested
that enorm ity o f cancer dwarfs other health concerns and can m ake it difficult for
patients to talk about such issues.

A clearer conceptualisation o f CRF in clinical

practice w ould facilitate the em ergence o f a narrative o f CRF that acknowledges the
potentially enduring effects o f cancer. Them es from the qualitative analysis indicated
that the distress associated with fatigue can be exacerbated by the lack o f recognition
this sym ptom receives both in clinical practice and in the w ider social context.
Participants reported that their concerns were dism issed when biological indicators o f
dysfunction were not apparent, when intervention approaches were not offered, or when
fatigue was sim ply attributed to depression.

A lthough the findings from this thesis

support the role o f psychological factors in the aetiology o f CRF, the results highlight
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the m ultitude o f factors that are linked w ith fatigue in cancer patients and thus the
im portance o f adapting an integrated approach to assessm ent and treatm ent.
10.4 Lim itations
The study sam ple sizes were small to m oderate and a num ber o f analyses (e.g.,
phase 3 in C hapter 5) were carried out on even sm aller subsam ples o f participants. The
participants in all studies were also predom inantly fem ale and the breakdow n o f cancer
types did not reflect the incidence o f different cancers in Ireland.

The use o f such

samples thus limits the generalisability o f the findings to the w ider population o f cancer
patients.

In addition, m any dem ographic characteristics and individual differences

between participants were not taken into account in the analyses.

For exam ple, the

im pact o f socioeconom ic factors, additional m edication use, specific com orbidities, or
details related to surgical or medical treatm ent were not explored.
A ssessm ent o f the various contributing factors exam ined in this thesis relied
heavily on the use o f questionnaire m easures.

The accuracy and reliability o f self-

report scales for the assessm ent o f behaviours, such as physical activity, was previously
discussed in C hapter 4 and is an issue that m ust be addressed in future studies.
Furthermore, although fatigue was assessed using one o f the m ost w idely cited and
reliable scales o f CRF, the FACT-F, the inadequacy o f using self-report to assess CRF
has previously been noted (Alexander, M inton, & Stone, 2009; Van Belle et al., 2005).
Establishing fatigue caseness using the diagnostic criteria for CRF would give a more
accurate assessm ent o f CRF and could reveal different relationships with predictors.
The use o f questionnaires to assess both outcom es and predictors m ay also mean that
the obsei'ved associations between constructs were inflated due to a com m on method
bias (Podsakoff et al., 2003). Future studies should guard against this by using a variety
o f sources to obtain data.

Although actigraph data on sleep and activity was also

collected in the current study, it was not feasible to do this for all participants and for all
assessm ent occasions.
The accuracy o f longitudinal assessm ent o f fatigue severity using questionnaires
could also be affected by a ‘response shift’ in patients’ self-reports o f this side-effect
(Andrykowski et al., 2009). Research suggests that patients m ay adapt to fatigue over
the course o f their treatm ent, and thereby recalibrate their standards fo rju d g in g fatigue
severity. A num ber o f studies on CRF have docum ented a response shift after cancer
treatm ent whereby patients’ retrospective estim ates o f fatigue pretreatm ent were lower
com pared to the actual fatigue severity scores reported before treatm ent, suggesting that
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increased levels o f fatigue during active treatm ent m ay cause patients to redefine how
they evaluate fatigue severity (e.g., Andrykow ski et al., 2009; Jansen et al., 2000;
Visser et al., 2000).

Thus, longitudinal research on the severity and persistence o f

fatigue after cancer treatm ent m ay actually underestim ate the extent and im pact o f CRF.
Such issues were not taken into account in the current study.
Finally, the longitudinal analyses reported in Chapters 4, 6 and 7 imposed an
oversim plified structure on participants’ cancer treatm ent trajectories.

Although all

participants were treated with a type o f chem otherapy, participants followed different
treatm ent regim ens with different chem otherapy drugs and had diverse additional
treatm ents, such as radiation and horm onal therapies. Although every effort was made
to assess patients at corresponding stages o f their treatm ent plan, this was not always
feasible.

As a result, the follow -up occasions varied som ew hat between participants

and this m ay have im pacted on the relationships between the predictors and fatigue that
emerged.
10.5 Future research
Although m any factors were significantly related to fatigue and dem onstrated
very sim ilar patterns to fatigue over tim e, it was not possible to determ ine w hether the
predictors o f fatigue that were exam ined in this thesis contributed to this symptom,
occurred as a consequence o f this symptom or were caused by sim ilar underlying
factors.

Although some researchers have used statistical techniques, such as cross

lagged panel analysis, to deduce causal pathw ays over two tim epoints (e.g.. Brown et
al., 2012), the directionality o f such relationships can only be determ ined through
prospective longitudinal studies with sufficient assessm ent points to establish order o f
occurrence and intei"vention studies that address the m ediators o f treatm ent-induced
changes.
W ith regards to the CSM and CRF, future research could further exam ine the
relationships betw een specific cognitions and outcom es and thereby build on the
cognitive m odel o f CRF.

The findings presented in C hapter 5 suggested that the

relationship betw een negative representations and fatigue was m ainly driven by severe
consequence perceptions.

However, the qualitative findings presented in Chapter 9

indicated that cognitions relating to low coherence perceptions and cancer-related
causal attributions could contribute to predictors such as fear o f recurrence and
catastrophising.

Further exam ination o f such indirect relationships betw een specific

cognitions and outcom es m ay be helpful to develop the cognitive-behavioural model.
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However, other ways o f quantifying cancer-related causal attributions m ay be
neccssary. One option m ay be to differentiate betw een the perceived precipitating and
peipetuating factors o f CRF when assessing causal attributions using the IPQ. Doing so
w ould help to distinguish between patients who attribute the initial developm ent o f their
fatigue to cancer and/or cancer treatm ents and those who continue to attribute post
treatm ent fatigue to disease and treatm ent-related factors.

The absence o f this

distinction m ay partly explain why fatigue was not related to canccr-related attributions
in the current study. Furtherm ore, as the cognitive-behavioural m odel em phasises the
dynam ic role o f cognitions in m aintaining post-treatm ent CRF, prospective studies that
assess w hether representations o f fatigue after treatm ent can predict the developm ent o f
persistent CRF are required to test this aspect o f the model.
Although som e theoretically consistent relationships em erged betw een physical
activity, coping behaviours and fatigue in the current thesis, it is recom m ended that
future studies exam ine the behavioural aspects o f the cognitive-behavioural model o f
CRF in greater detail, using alternative m ethods o f assessing activity levels and the
specific coping strategies used for m anaging CRF. The use o f actigraphs, pedometers,
or activity diaries m ay more reliably assess activity levels than physical activity
questionnaires, or could provide a m eans o f triangulating data. W ith regards to coping
behaviours, it is recom m ended that more specific and tailored scales for assessing
coping in CRF are developed. Although the m easure used in the current study, showed
adequate psychom etric properties for m ost subscales, it did not adequately capture
behaviours such as activity avoidance.

The internal reliability o f the subscale that

addressed this construct was consistently low.

Furtherm ore, although the role o f the

behavioural strategy ‘m aintaining activity’ was explored, which assessed whether
individuals coped by pushing past fatigue and carrying on with normal activities, the
use o f balanced levels o f exercise as a m anagem ent strategy was not captured.

In

addition, it w ould be interesting to explore ‘all-or-nothing’ behaviour, a behavioural
pattern characterised by excessive activity followed by enforced rest, in the context o f
CRF.

The tendency to respond to sym ptom s in an all-or-nothing m anner has been

linked to chronic pain (M urphy, Lindsay, & De C W illiam s, 1997), the developm ent o f
irritable bowel syndrom e after gastroenteritis (Spence & M oss-M orris, 2007), fatigue
and social im pairm ent in m ultiple sclerosis (Skerrett & M oss-M orris, 2006), and the
onset o f CFS (M oss-M orris, 2005). R egaining previous levels o f physical functioning
after cancer treatm ent can be a slow process that nevertheless takes place within a
259

sociocultural context laden with expectations o f how recovery should proceed.

The

findings presented in C hapter 9 illustrate that people often perceive pressure from
them selves or from others to be “back to norm al” after treatm ent. Such pressure may
lead people to quickly attem pt to return to their form er levels o f activity; however,
doing too m uch too soon can lead to exhaustion and m ay trigger a m aladaptive overactivity/undcr-activity cycle that could help to prolong fatigue.
10.6 Conclusion
The aim o f this thesis was to elucidate the m echanism s underlying the
developm ent o f CRF using a cognitive-behavioural m odel o f illness as a theoretical
framework. A diversity o f m ethods was used to address this aim, enabling the study o f
a broad range o f potential contributing factors and the com plexity o f interrelationships
between them. Although only a selection o f the pathw ays specified by the model could
be tested, and causal relationships between predictors and CRF could only be inferred,
the results presented in this thesis nevertheless m ake a significant contribution.

The

research represents the first com prehensive application o f a cognitive-behavioural
model to CRF; evidence for biological, psychological, behavioural, and cognitive
contributing factors to fatigue both before and after cancer treatm ent was outlined, and
interactions between
dem onstrated.

such factors, based on sound theoretical principles, were

Furthem iore, a m easure for assessing cognitions regarding CRF was

presented, and the m echanism s through which cognitions m ight impact on post
treatm ent

CRF

were

considered

by

testing

theoretically-infom ied

pathways.

The findings suggest that the cognitive-behavioural model offers a useful

integrated conceptual approach to understanding CRF.

mediational

Furtherm ore, although this

research focussed on biological, psychological, behavioural and cognitive predictors,
the qualitative findings presented also highlight the im portance o f considering
sociocultural influences on experiences o f this side-effect.

Social norm s and cultural

expectations not only shape cognitive representations, but can also play an important
role in driving behavioural and psychological responses to CRF.
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Appendix 1: Illness perception questionnaire for cancer-related fatigue (IPQ-CRF)
Section A: Symptoms
Listed below are a number o f symptoms that you may or may not have experienced since your Cancer-Related Fatigue (CRF) began. Please indicate by circling
Yes or No, whether you experience any o f these symptoms every day or nearly every day. AND whether you believe that these symptoms are specifically related
to your CRF, Yes or No.
Symptom:

I have experienced this symptom
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Diminished energy or increased need to rest
Diminished concentration or attention
Pain
Sleep difficulties or excessive sleepiness
Problems with short-tenn memory
Headaches
A need to struggle to overcome inactivity
Difficulty completing daily tasks
Dizziness
Unrefreshing or nonrestorative sleep
Decreased motivation or loss o f interest
Stiff Joints
Significant distress or impairment in social or occupational functioning
General weakness or limb heaviness
Sore Eyes
Marked emotional response (e.g., sadness, frustration, or irritability)
Fatigue after physical activity that lasts several hours
Upset Stomach

Please list any o ther sym ptom s you have experienced that you believe arc related to YO U R CRP:
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no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

This symptom is related to m y cancerrelated fatigue
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
no
yes
yes
no
yes
no

Section B: Views about your cancer-related fatigue
W e are in terested in your ow n personal view s o f how you see your cancer-related fatigue (C R F). P lease in d icate h o w m u ch you agree o r d isagree
w ith the follow ing statem ents about your fatigue by ticking the appropriate box below .
Views about your fatigue

Strongly
disagree

My fatigue is likely to be pennanent rather than temporary.
My fatigue will last for a long time.
My fatigue will improve in time.
The severity o f my fatigue changes from day to day.
My fatigue is unpredictable.
I go though cycles in which my fatigue gets better and worse.
My fatigue is a serious condition.
My fatigue has had major consequences for my life.
My fatigue causes difficulties for those who are close to me.
W hat I do can determine whether my fatigue gets better or worse.
The course o f my fatigue depends on me.
I have the power to influence my fatigue.
The negative effects o f my fatigue can be prevented by treatment.
Treatment can control my fatigue.
There is nothing which can help my fatigue.
M y fatigue is a m ystery to me.
My fatigue doesn’t make any sense to me.
1 have a clear picture or understanding o f my fatigue.
I get depressed when I think about my fatigue.
W hen I think about my fatigue I get upset.
Having this fatigue makes me feel anxious.

281

Disagree

Neither agree
nor disagree

Agree

Strongly
agree

S ection C: C au ses o f you r fatigu e
W e are in terested in w h a t you think is causing y o u r cu rren t level o f fatigue. A s people are v ery different, th ere are no co rrect an sw ers for this
question. W e are interested in y o u r ow n view s rath er than w h at others including doctors o r fam ily m ay h ave sug g ested to you. B elo w is a list o f
factors th at m ay play a role in cau sin g or con trib u tin g to your fatigue.
P lease in d icate h ow m uch you agree or d isagree th at th ey are cau ses or con trib u tin g facto rs by tick in g th e a p p ro p ria te box.
Possible Causes

Disagree

Strongly
disagree

Neither agree
nor disagree

Agree

The cancer
My cancer treatment (e.g., chemotherapy, surgery etc.)
Side-effects from my cancer and/or my treatment
Other non-cancer related illnesses/conditions
Problems with my immune system
Pain
Poor medical care in the past
Hereditary - it runs in my family
M y own behaviour
Decreased activity
Decreased physical fitness
My diet / Nutrition
Sleep disturbances
Stress
Overwork
My personality
Distress (e.g., anxiety or depression)
Mental attitude (e.g., thinking about life negatively)
Family problems or worries
Please list in rank-order the four most important factors that you now believe are the main causes or contributors to YOUR fatigue.
You may use any o f the items from the previous section, or you may have additional ideas o f your own.
The most important causes or contributing factors to my fatigue are:

n_____________________________

2}__________________________________3j_______________________
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Strongly agree

Appendix 2: Ethical approval letters

U n iv ersity ethical approval letter for stu d ies in C hapters 2 to 9.

School of Psychology
U n iversity o f D u b lin , T rinity C o lle g e
Tel: .353 1 8% IB86
Fax: *353 1 671 2006

D u b lin 2, Ireland

12 June 2009

F.A.O. Maria PcrtI

School of Psychology Research Ethics Committee
Dear Maria,
Following receipt o f specified amendments, I am pleased to inform you that your
application entitled “Factors contributing to prolonged cancer-relatcd fatigue” has
been approved by the School o f Psychology Research Ethics Committee.

Yours sincerely.

Kevin Thomas, PhD
Chair,
School of Psychology Research Ethics Committee
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Dr. Sonya Collier
Principal Clinical Psychologist
Psychological Mcdicine Service
Old Admin Building
St. James’s Hospital
James Street
Dublin 8

T fL tP H O N E 1 3 5 3 I

April 30th 2009

Please quote this reference in any fo llo w up to this letter: 2009/04/07 Chairman's
Action

Itc! A Study Exploring the Factors th at C ontribute to C anccr Related Fatigue in
Disease F ree C ancer Patients.

Dear Dr. Collier,
'lliank you for your reccnt s«bmis.sion o f the above proposal to the SJH/AMNCH
Re.scarch Ethics Committee. The Chairman has given ethical approval to this proposal
on behalf o f the Committee.

Yours sincerely,
)

______ ____________________________

-■^9

Daniel R . Lyiicli,
^
Sccrctary,
SJH/AM NCH Research Ethics Committee.
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University ethical approval letter for intervention study in Chapter 5.

c o l A is t e k a t r ( o n

6

i d k , b a il k

At h a

c l ia t h

O iU c u jI A lh a I liJith

is'" March

T IIIM T V COLI.BGE DUBLIN
■|hi.' l ’ n iv i:rs i:v

I

2011

F.A.O. Maria Peril

School of Psychology Research Ethics Committee

Dear Maria,
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c a n ce r tre a tm e n t.

D ear Dr. Collier,
The SJH / A M N Cl I Research Ethics Com mittee, having review ed the above
application, decided to give ethical approval to this proposed study.

Yours sincerely.

'r. R ay M cD erm ott.
C h a irm a n , S JH /A M N C II R esearch E thics C o m m ittee
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Appendix 3: Information sheet and consent form for Chapter 2

TRINITY COLLEGE DUBLIN
COLAi STE NA TRIONOIDE, BAILE A tHA CUATH
Fatigue Study Patient Information sheet
1. Title of study;
Cancer-related fatigue: exploring patients’ beliefs and coping strategies.
2. Introduction: Many cancer patients report feelings of fatigue after their
cancer treatments are finished.
Patients use many different strategies to
manage such fatigue. Patients’ own beliefs about the nature and causes of
their fatigue are important. However, at present, there are no adequate ways to
assess patients’ beliefs about their fatigue or the coping strategies they use.
The aim of the current project is to develop questionnaires for this purpose.
Participation in this study involves completing a number of questionnaires.
3. Procedures: Any patient with cancer-related fatigue can participate in this
study. Participants must be over the age of 18.
If you choose to participate, you will be asked to complete of a number of
questionnaires that ask you about your beliefs regarding your fatigue, the
coping methods you are using to manage this symptom, and some medical
information about your diagnosis and your treatment. We are interested in what
you think about the questions and any thoughts you have about the topics
covered.
As we are testing these questionnaires for the first time we are also interested
in seeing how reliable they are. Therefore, it would help us if you could
complete the questionnaires twice - once today and for the second time in 1 to
2 weeks. If you are happy to complete the questionnaire twice please provide
your contact information on the consent form. You will be contacted in one
week and another copy of the questionnaire will be sent to you. If you do not
want to complete the questionnaire twice you do not have to supply contact
information. You can still participate in the first part of the study by completing
and returning the questionnaire today.
4. Benefits: The study may have no direct benefit to you but the results may
benefit subsequent patients who suffer from cancer-related fatigue.
5. Risks: There are no known physical risks associated with participation in
this study.
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6. Exclusion from participation: You cannot be in this study if any of the
following are true:
- If you have any other severe health problems.
- If you are younger than 18 years of age.
- If you have severe distress.
7. Alternative treatment: You do not have to be a part of this study to be
treated.
8. Confidentiality: Your identity will remain confidential. Your name will not
be published and will not be disclosed to anyone outside the hospital. A code
will be used to anonymise all of the questionnaires you complete. The code will
be linked to your identifying information so that follow-up data from each
assessment can be linked. However, the linked codes will be kept secure in a
password protected file, which can only be accessed by the researchers. None
of these measures will interfere with your rights under the Freedom of
Information Act 1977 (amended 2003).
9. Compensation: The researchers involved in this study have indemnity
cover from Trinity College Dublin or St. James’s Hospital. Nothing in this
document restricts or curtails your rights.
10. Voluntary Participation: If you volunteer to participate in this study, you
may quit at any time. If you decide not to participate, or if you quit, you will not
be penalised and will not give up any benefits which you had before entering
the study.
11. Stopping the study:
You understand that the researchers or the
sponsoring company may stop your participation in the study at any time
without your consent.
12. Permission: This study has Research Ethics Committee approval from the
School of Psychology, Trinity College Dublin. The research is funded by the
Irish Cancer Society and the IRCSET 'Embark Initiative'.
13. Further information: You can get more information or answers to your
questions about the study, your participation in the study, and your rights from
Dr Sonya Collier, Principal Clinical Psychologist, who can be telephoned at 01
410 3457.
You can also contact the researcher Maria PertI (phone: 01 896 3083, e-mail:
pertlm@ tcd.ie) or the research supervisor Dr David Hevey (phone: 01 896
2406, e-mail: hevevdt@tcd.ie in the School of Psychology, Aras an Phiarsaigh,
Trinity College Dublin.
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TRINITY COLLEGE DUBLIN
V ^ / ' COLAi STE NA TRIONOIDE, B.Aff.F A t h a c u a t h
FATIGUE STUDY CONSENT FORM
Title of research study: Cancer-related fatigue: exploring patients’ beliefs and
coping strategies.
This study and this consent form have been explained to me. The researchers
have answered all my questions to my satisfaction. I believe I understand what
will happen if I agree to be part of this study.
I have read, or had read to me, this consent form. I have had the opportunity to
ask questions and all my questions have been answered to my satisfaction. I
freely and voluntarily agree to be part of this research study, though without
prejudice to my legal and ethical rights. I have received a copy of this
agreement.
PARTICIPANT’S NAM E:__________________________
PARTICIPANT’S SIGNATURE:_________________Date:_________________
Date on which the participant was first furnished with this form :________
Please give the following contact information if you are happy to complete the
questionnaire twice:
PHONE:

E-MAIL

ADDRESS:____

ADDRESS:

Statement of investigator’s responsibility: I have explained the nature,
purpose, procedures, benefits, risks of, or alternatives to, this research study. I
have offered to answer any questions and fully answered such questions. I
believe that the participant understands my explanation and has freely given
informed consent.
Researcher’s signature;________________

Date:________________

CONTACT DETAILS:
Maria PertI (researcher)
School of Psychology, TCD
phone: 01 896 3083
e-mail:pertlm@tcd.ie

Dr. David Hevey (supervisor)
School of Psychology, TOD
phone: 01 896 2406
e-mail: hevevdt@tcd.ie
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Appendix 4: Information sheet and consent form for Chapter 4 - 8
Patient Information and Consent Form
SJH / AMNCH RESEARCH ETHICS COMMITTEE
A STUDY EXPLORING THE FACTORS THAT CONTRIBUTE TO CANCER-RELATED
FATIGUE.
1. What is the aim of the study?
Many cancer patients report feelings of fatigue after their cancer treatments are finished. It
is not known for certain why some people develop cancer-related fatigue and why some
disease-free patients continue to have fatigue for months or even years after their cancer
treatment is finished. The purpose of the current project is to investigate the factors that
are associated with the development and continuation of fatigue and to evaluate a group
intervention for such fatigue.
2. What does participation involve?
Any patient over the age of 18 who is being treated for cancer with either radiation therapy
or chemotherapy can participate in this study. Participation involves five assessments over
a period of about one year: Time 1 - before radiation and/or chemotherapy treatment, Time
2 - after treatment, Time 3 - three months after treatment. Time 4 - six months after
treatment, and Time 5 - nine months after treatment. Each assessment will take place
during one of your scheduled clinical visits to the hospital. For each assessment you will
be asked to complete a number of written questionnaires. In addition, you may also be
asked to give a blood sample and/or saliva samples and to wear a small device called an
actigraph, which measures your activity level and how well you are sleeping. If you are
currently not experiencing any fatigue then you can still participate in the study. If you are
experiencing fatigue, and if you continue to do so for the next few months, you will be
randomly assigned to either an intervention group for fatigue or a usual care group.
3. What do I need to do to participate? If you choose to participate, a researcher will
meet with you during your scheduled clinical visits to the hospital at each of the 5
assessment points. Each assessment may involve the following:
• Filling in questionnaires: During each assessment you will be asked to complete a
number of questionnaires that ask you about your level of fatigue, your level of activity,
how well you are sleeping, your coping behaviours, your beliefs about your fatigue, as
well as your psychological wellbeing (e.g., your level of anxiety and stress). These
questionnaires take approximately 45 minutes to complete. They can be completed
while you are receiving treatment or while you are waiting to be seen in the hospital. If
you do not have time to complete them during your visit then you will be given a
stamped addressed envelope so that you can finish them later and return them to the
researchers by post.
• Giving a blood sample: You may also be asked to give blood samples as part of your
assessments so that the researchers can test how well your immune system is working.
Blood samples will only be taken when you are already getting a blood test as part of
your clinical treatment in the hospital. The researchers will arrange for extra blood
samples (15ml) to be taken during your scheduled blood testing.
• Giving saliva samples: You may be asked to give saliva samples as part of your
assessment so that the researchers can test for biological changes that might have
occurred from your cancer treatment. If you are asked to give saliva samples, you will be
given more detailed instructions and a simple saliva collection kit that you can post back
to the researchers afterwards using stamped addressed envelopes provided.
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Wearing an actiqraph: You may be asked to wear a small devise called an actigraph for
a few days so that the researchers can measure your level of physical activity and the
length and quality of your sleep. The actigraph is worn like a watch on your wrist. If you
are asked to wear an actigraph, you will be given more detailed instructions for wearing
this device and a stamped addressed envelope for returning it afterwards.

If you still experience severe fatigue at the third assessment (3 months after your treatment
has been completed) you may be asked to participate in an intervention for your fatigue.
The intervention will involve attending two group-based information sessions provided by a
principal clinical psychologist on how to manage and reduce fatigue. Participants will be
randomly selected for this intervention.
4. How will this study benefit me?

The study may have no direct benefit to you but the results may benefit subsequent
patients who suffer from cancer-related fatigue. The implications of this research could
help to improve patients’ quality of life by finding an effective intervention to reduce cancerrelated fatigue. Attending the group intervention may also be helpful in combating your
fatigue. In addition, if you participate you will receive more intensive psychological
supervision following your cancer treatment.
5. Are there any risks if I participate?

There are no known physical risks associated with participation in this study.
6. Exclusion from participation.

You cannot be in this study if any of the following are true:
If you have a cancer recurrence.
If you have any other severe health problems.
If you are younger than 18 years of age.
If you have severe distress.
7. Will my details be kept confidential if I participate?

Your identity will remain confidential. Your name will not be published and will not be
disclosed to anyone outside the hospital.
8. W hat happens if I want to stop participating in the study?

If you volunteer to participate in this study, you may quit at any time. If you decide not to
participate, or if you quit, you will not be penalised and will not give up any benefits which
you had before entering the study.
10.

Compensation:

The researchers involved in this study have indemnity cover from Trinity College Dublin or
St. James’s Hospital. Nothing in this document restricts or curtails your rights.
11. Permission:

This study has hospital Research Ethics Committee approval.
12. How can I get further information?

You can get more information or answers to your questions about the study, your
participation in the study, and your rights from a member of the research team:
Dr Sonya Collier

Maria PertI

Principal Clinical Psychologist
phone : 01 410 3457
Department of Psychological Medicine
St. James’s Hospital
Researcher
phone: 087 1315256
School of Psychology
Trinity College, Dublin

e-mail: pertlm@ tcd.ie
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Patient Consent Form
SJH / AMNCH RESEARCH ETHICS COMMITTEE

A STUDY EXPLORING THE FACTORS THAT CONTRIBUTE TO CANCER-RELATED
FATIGUE.

This study and this consent form have been explained to me. The researchers have
answered all my questions to my satisfaction. I believe I understand what will happen if
I agree to be part of this study.
I have read, or had read to me, this consent form. I have had the opportunity to ask
questions and all my questions have been answered to my satisfaction. I freely and
voluntarily agree to be part of this research study, though without prejudice to my legal
and ethical rights. I have received a copy of this agreement.
PARTICIPANT’S NAME:____________________________
PARTICIPANT’S SIGNATURE:_______________________
D ate:___________
Date on which the participant was first furnished with this form:________________

PARTICIPANTS’ CONTACT NUMBER:_____________________
PARTICIPANTS’ ADDRESS:

Statement of investigator’s responsibility: I have explained the nature, purpose,
procedures, benefits, risks of, or alternatives to, this research study. I have offered to
answer any questions and fully answered such questions. I believe that the participant
understands my explanation and has freely given informed consent.
Researcher’s signature:_______________________
Date:___________

Researcher Contact Information: Maria PertI, phone: 087 1315256
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Appendix 5: Sleep diary

Sleep Diary
N a m e ;______________________

* Please complete each morning after getting up.
Starting day and d a te :______________________

Day o f the week (start o f recording period - end o f recording period):

Actigraph start tinne:__________________

Example
Monday - Tuesday

Location o f sleep data collection:

Home
Yes, my partner

Did another person or pet share your bedroom? Yes/No
W hat tim e did you get into bed last night?
Lights out time:

10pm
11.30pm

Lights on tim e (wake tim e):
Total hours o f sleep last night:

7.30
y 'A h rs

How long did it take you to get to sleep?
Did you wake up during the night? Yes/No
If yes, when and fo r how long?
Did you take any naps yesterday? Yes/No
I f yes, when and fo r how long?

25mins
Yes
Sam, lOmins
No
n/a

Did you consume any caffeine (coffee, coca-cola, etc.) yesterday? Yes/No
I f yes, how much and when?
Did you take any medications yesterday? Y e s/N o
I f yes, w hat medications (e.g., sleeping tablets)?

Yes
Coffee 9am, 3pm
Yes, I x SOmg
Clomipramine @10pm

How would you rate the quality o f your sleep last night on a scale o f 0-1 0 (0= "very
bad" and 10= "excellent")?

3

How refreshed do you feel now on a scale o f 0 -1 0 (0="not at all refreshed" and
10="extremeiy refreshed")?

4

How would you rate your fatigue yesterday on a scale of 0-1 0 (0="no fatigue" and
10="extremely fatigued")?

6

Did you take the actigraph o ff your w rist at any stage?
I f yes, when and fo r how long?

No

Current date and tim e:

0 6 /0 1 /1 1 ,10am
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Day 1

Day 2

Appendix 6: Details o f participants’ treatm ent and com orbidities for Chapter 3
Treatment details and clinical characteristics o f participants (n
T reatm ent details

No

Surgical procedure

=

100)

C om orbidities

No

N one

51

Breast conservation

46

H ypertension

15

M astectom y

31

C holesterolem ia

12

H ysterectom y

5

T hyroid problem s

12

A nterior resection

3

A sthm a

8

H em icolectom y

4

O steoarthritis

6

H artm an’s procedure

1

D epression

5

N o surgery

10

Back pain

3

Diabetes

3

C hem otherapy drug
A C-T

47

G astro-O esophageal Reflux D isease

3

TCH

16

H eart disease

3

TC

9

Fibrom yology

2

FO LFO X

8

liTitable Bowel Syndrom e

2

Cisplatin

7

A nem ia

1

Taxoi/C arbo

5

B12 deficiency

1

AC

4

C hrone's disease

1

R-CHOP

2

C oeliac disease

1

ABV D

1

D eep vein throm bosis

1

Taxol

1

H iatus hernia

1

M igraine

1

H orm onal therapy (B reast cancer only, n
= 77)
Tam oxifen

50 (65% )

O steoparosis

1

L etrozole (Fem ara)

18(23.4% )

O steopenia

1

A rim idex

2 (2.6% )

Polycythaem ia rubravera

1

N one

7 (9% )

V asculitis

1

C hem otherapy regim en
W eekly chem otherapy

7

Tw o w eek cycle

58

T hree w eek cycle

35
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Appendix 7: Inform ation sheet and consent form for Chapter 5
SJH / AMNCH RESEARCH ETHICS CO M M ITTEE
PATIENT INFORMATION AND CONSENT
E v a l u a t io n

o f a c o g n it iv e - b e h a v io u r a l in t e r v e n t io n f o r o n g o in g f a t ig u e a f t e r

CANCER TREATMENT

1. What is the aim of the study?
Many cancer patients continue to experience fatigue after their cancer treatments are
finished. There are many reasons why fatigue might continue after treatment. The
purpose of the current project is to evaluate the effectiveness of an intervention for ongoing
fatigue, which focuses on all the factors which might be contributing to your fatigue.
The intervention will be evaluated in two different formats: (1) a home-based programme
that is delivered through a DVD and an accompanying manual and (2) a group-based
programme that is delivered by a clinical psychologist in St. James’s Hospital.
2. Who can participate In the study?
Anyone over the age of 18 who has finished their cancer treatment at least 6 months
previously and is experiencing significant fatigue can participate in this study.
3. What will happen if I consent to participate?
If you consent to participate in this study you will participate in one of the following
intervention groups for fatigue: a home-based o ra group-based programme.
What if I participate in the home-based intervention programme?
If you decide on the home-based intervention you will be given a DVD course on cancerrelated fatigue and an accompanying manual. The course covers the same 8 topics as the
group-based intervention but you will be asked to work your way through the course
yourself at home.
What if I participate in group-based intervention programme?
If you decide on the group-based intervention you will attend an 8-week course on cancerrelated fatigue that is run in the Psychological Medicine Service in St. James's Hospital.
Each session will take 2 hours and focus on a different aspect of cancer-related fatigue.
4. What does participation involve? In addition to completing one of the interventions for
fatigue you will be asked to do the following:
• Filling in Questionnaires: In order to evaluate how effective the interventions are for
fatigue, you will be asked to fill in some questionnaires once before the intervention
and twice after the intervention (one month after and 4 months after). These
questionnaires will ask you about your level of fatigue, your level of physical
activity, how well you are sleeping, your coping behaviours, your beliefs about your
fatigue, as well as your psychological wellbeing (e.g., your level of anxiety and
stress). These questionnaires take approximately 30 minutes to complete. You will
be given a stamped addressed envelope so that you can complete the
questionnaires at home and return them to the researchers by post.
• Giving saliva samples: You may be asked to give saliva samples before and after
the intervention so that the researchers can test for biological factors that might be
contributing to your fatigue. If you are asked to give saliva samples, you will be
given more detailed instructions and a simple saliva collection kit that you can post
back to the researchers afterwards using stamped addressed envelopes provided.
• Giving a blood sample: You may also be asked to give blood samples before and
after the intervention so that the researchers can test for biological factors that
might be contributing to your fatigue. Blood samples will only be taken when you
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•

are already attending the hospital. If you do not want to give blood samples you
can still participate in the rest of the study.
Wearing an actiqraph: You may be asked to wear a small device called an
actigraph for a few days before and after the intervention so that the researchers
can measure your level of physical activity and assess the quality of your sleep.
The actigraph is worn like a watch on your wrist. If you are asked to wear an
actigraph, you will be given more detailed instructions for wearing this device.

5. How will this study benefit me?
Participation in the intervention may be helpful for your fatigue. If the intervention does not
have a direct benefit for you the results may benefit subsequent patients who suffer from
cancer-related fatigue. The implications of this research could help to improve patients’
quality of life by finding an effective intervention to reduce cancer-related fatigue.
6. Are there any risks if I participate?
There are no known physical risks associated with participation in this study.
7. Exclusion from participation.
You cannot be in this study if any of the following are true:
If you have a cancer recurrence.
If you have any other severe health problems.
If you are younger than 18 years of age.
8. Alternative treatment:
You do not have to be a part of this study to be treated. There are other treatments
available for treating cancer-related fatigue, which you can discuss with your doctor.
9. Will my details be kept confidential if I participate?
Your identity will remain confidential. Your name will not be published and will not be
disclosed to anyone outside the hospital.
10. What happens if I want to stop participating in the study?
If you volunteer to participate in this study, you may quit at any time. If you decide not to
participate, or if you quit, you will not be penalised and will not give up any benefits which
you had before entering the study.
11. Compensation:
The medical practitioners involved in this study have current medical malpractice insurance
cover. The researchers involved in this study have indemnity cover from Trinity College
Dublin or St. James’s Hospital.
12. Permission:
This study has hospital research ethics committee approval.
13. Funding
This study is funded by the Irish Cancer Society and the IRCSET ‘Embark Initiative’.
14. How can I get further information?
You can get more information or answers to your questions about the study, your
participation in the study, and your rights from any members of the research team:
Maria PertI

Researcher
0871315256 (pertlm@tcd.ie)
School of Psychology, Trinity College, Dublin

Maeve Murray

Psychologist in Clinical Training
4103457 (murram11@tcd.ie)
School of Psychology, Trinity College, Dublin

Dr. Sonya Collier

Principal Clinical Psychologist
410 3457
Department of Psychological Medicine, St. James’s Hospital

Dr. David Hevey

Research Supervisor
8962406 (hevevdt@tcd.ie)
School of Psychology, Trinity College, Dublin
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SJH / AMNCH RESEARCH ETHICS C O M M ITT E E
CONSENT FORM

EVALUATION OF A COGNITIVE-BEHAVIOURAL INTERVENTION FOR
ONGOING FATIGUE AFTER CANCER TREATMENT.

This study and this consent form have been explained to me. The researchers have
answered all my questions to my satisfaction. I believe I understand what will happen if
I agree to be part of this study. I have read, or had read to me, this consent form. I
have had the opportunity to ask questions and all my questions have been answered to
my satisfaction. I freely and voluntarily agree to be part of this research study, though
without prejudice to my legal and ethical rights. I have received a copy of this form.
PARTICIPANT’S NAME:

__________________________

PARTICIPANT’S SIGNATURE:

Date:

I

I

Date on which the participant was first furnished with this form :__/_
PARTICIPANTS’ CONTACT NUMBER:_____________________
PARTICIPANTS’ ADDRESS:

Statement of investigator’s responsibility: I have explained the nature, purpose,
procedures, benefits, risks of, or alternatives to, this research study. I have offered to
answer any questions and fully answered such questions. I believe that the participant
understands my explanation and has freely given informed consent.
Researcher’s signature:

______

Date:

I

I

Researcher Contact Information:
Maria Perti

Researcher
0871315256 (pertlm@tcd.ie)
School of Psychology, Trinity College Dublin

Maeve Murray

Psychologist in Clinical Training 4103457 (murrami 1@tcd.ie)
School of Psychology, Trinity College Dublin

Dr. Sonya Collier

Principal Clinical Psychologist
410 3457
Department of Psychological Medicine, St. James’s Hospital

Dr. David Hevey

Research Supervisor
8962406 (heveydt@tcd.ie)
School of Psychology, Trinity College Dublin
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Appendix 8: Screening protocol of Study 3 in Chapter 5
Fatigue - basic sym ptom s
1.

Have you finished your cancer tre a tm e n t at least 6 m onths previously?*

Yes n

2.

— ► No □

^

END

Have you experienced significant fatigue fo r at least tw o weeks in th e past

m onth?
Yes □

— ► A/o □

END

i
3.

Have you experienced significant distress or im p airm e n t in social,

occupational, o r o th e r im p o rta n t areas o f functio nin g because o f yo ur fatigue and its
sym ptom s?
Yes n

Wo n

^ END

1

O nset o f th e fatig u e
4.

W hen did you firs t notice th e fatigue?
a)

Long before cancer diagnosis

>

—

□

END (unless fatigue can be a ttrib u te d to cancer)
b)

Before cancer diagnosis

D

c)

Just before cancer diagnosis

d)

During cancer tre a tm e n t

□

e)

A fte r cancer tre a tm e n t

D

f)

Long a fte r cancer tre a tm e n t was finished

D

□

^

i

C o -m o rb id ities
5.

Do you have any o th e r medical conditions th a t m ight be c o n trib u tin g to your

fatigue?
•
No n

e.g., hypothyroidism
Yes n

^ END or carefully consider eligibility

i
*can still be on H orm one th erap y - ask w hen th ey finished p rim ary tre a tm e n t and fo r
how long th e y have been on horm ones.

6.

Do you drink Alcohol?
No n

Yes □

—

How much alcohol do you usually drink p er week?______

i
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7. Have you experienced any o f th e follow /ing sym ptom s in th e last tw o weeks?
NO-YES
Generalized weakness or limb heaviness.....................................................
Diminished concentration or a ttention.........................................................
Decreased motivation or interest to engage in usual activities..................
Insomnia (difficulty sleeping) or hypersomnia (excessive sleepiness).......
Experience of sleep as unrefreshing or nonrestorative...............................
Perceived need to struggle to overcome inactivity.....................................
Marked emotional reactivity (e.g., sadness, frustration, or irritability)
to feeling fatigued...........................................................................................
Difficulty completing daily tasks attributed to feeling fatigued.................
Perceived problems w ith short-term memory........................................
Fatigue after physical activity that lasts several h o u rs ...............................
<5 o f these sym ptom s
8.

—►

□□
□□
□□
□□
□□
□□
□□
□□
□□
□□

END

Are you currently experiencing any feelings of depression?
No n

Yes n
a)

When did these feelings of depression begin?
Long b efore cancer diagnosis

Before cancer diagnosis
During cancer treatm ent
After cancer treatm ent
Long after cancer treatm ent
b)

□
□
□
□
□

> consider elig ib ility

Are you receiving any psychological or medical treatm ent
for depression?
i. Please specify;_________________________
If in structured treatm ent programme

c)

END

Which did you experience first: fatigue or feelings of depression?

Fatigue
9.

— ►

□

Depression

□

consider elig ib ility carefully

I

Have you ever had depression?

No

n

Yes

n

Were you diagnosed with depression?
No

n

Yes

n

When did you have depression and for how long?_
a) Did you receive any psychological or medical treatm ent for
depression?
Please specify:____________________________
10. Have you e\7er received any form of psychological or psychiatric treatm ent?
No n

Yes □

Please s p e c ify :_______________________________
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Appendix 9: Factor structure o f the coping with CRF scale.
The factor structure underlying the cop ing with CRF scale was explored using principal
com ponents analysis (PCA) with a Varimax rotation. The number o f factors was
determined by exam ining the E igenvalues and the scree plot; item loadings greater than
0.5 were taken to represent a factor.

The analysis produced six factors with

E ignevalues over 1, which accounted for 74% o f the variance (see table for item
loadings). The factors were labelled accom m odating to the fatigue, infonnation seeking,
focussing on sym ptom s, activity avoidance, maintaining activity, and em otion focused
coping and they accounted for 14%, 14%, 13.5%>, 12% ]1%> and 9.5% o f the total
rotated variance respectively.
PCA with Varimax rotation o f the co p in g with C RF item s
C om ponent
1
2
3

4
5
6
A ccom m od atin g to the fatigue
I m anage m y tim e so that I d o n ’t have too m uch to do in one
.87 .04 .02 .10 .03 .05
day
I try to pace m y self so that I d o n ’t get too tired.
.86 .11 -.06 .15 -.06 .01
I try to schedule activities at tim es o f peak energy.
.85 .10 -.07 -.07 .08 .13
Inform ation seeking
I try to learn as m uch about cancer-related fatigue as possible. .06 .87 .20 .07 -.07 .18
I follow the advice o f others.
.13 .80 .07 .07 .10 .27
I look up m cdical inform ation about cancer-rclated-fatigue.
.12 .76 .34 .06 -.24 .20
F ocussing on sym ptom s
M y life is ruled by m y fatigue.
.04 .14 .89 .11 -.01 .12
I spend a lot o f tim e thinking about m y fatigue.
-.03 .08 .83 -.03 -.05 .06
M y fatigue is the m ost significant thing in my life.
-.16 .25 .83 .15 -.07 .10
A ctivity avoidance
I try to rest at evei'y opportunity.
.29 .27 .09 .72 -.05 -.03
I avoid doing anything that may tire me.
.15 .33 .11 .69 -.02 -.19
I lim it the am ount o f tim e I spend napping during the day so as -.30 -.20 .09 .68 -.21 .22
not to interfere w ith m y sleep at night.(R )
I try not to rest too m uch during the day. (R)
.05 -.07 -.01 .60 -.25 -.02
M aintaining activity
I try to ignore m y fatigue.
-.06 -.17 .05 .02 .88 .02
I try to do everything I did before m y fatigue started.
-.06 .13 -.17 -.34 .73 .08
I push m y se lf to stay active.
.27 -.07 -.06 -.33 .67 .11
Seek ing em otional support
I talk to friends/fam ily/health care professionals about my
.05 .28 .23 .03 .08 .85
anxieties.
I talk to friends/fam ily/health care professionals about how I
.14 .28 .07 -.09 .09 .85
feel.__________________________________________________________________________________

Note. (R) indicates item that were rcvcrse-coded. The factor loadings o f the item s that
loaded on to cach com ponent are highlighted in bold font.
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Appendix 10: C orrelations between fatigue and CSM cognitive representations
and coping strategies split by the three study subgroups.

Subsample 1;
Questionnaire
study

Subsample 2:
Longitudinal
study

1. Identity
2. Timeline chronic

-.60**
-.34**

_

YQ**
44**

-.63**
-.45**

3. Timeline cyclic

-.13
-.54**

-.13
-.57**
4] **

-.09
-.69**

4. Consequences
5. Control personal
6. Control treatment

.22
-.07

7. Coherence
8. Emotional representation

.39**
-.51**

9.Negative representation
1. Treatment attribution

-.50**
-.15
-.19

_

-.08
.28
.

53**

-.52**
-.21

-52**
11. Medical attribution
12. Behavioural attribution
.13
-.26
. 42**
13. Psychological attribution
-.15
14. Cancer attribution
.01
-.12
15. Sleep attribution
-.24*
.12
_
22**
16.Activity avoidance
-.27
17. M aintaining activity
.01
-.08
18. Accommodating to fatigue
-.02
.23
_ 4-y**
-69**
19. Focussing on symptoms
_
20. Information seeking
.01
21. Emotional support seeking
-.17
-.15
Note. L ow er fatigue scores indicate g reater on the F A C T -F scale used

Subsample 3:
Intei'vention
study

.29
.13
.31
-.52**
-.59**
-.16
.09
.18
.20
.02
.12
-.25
.01
-.09
-.66**
- 52**
-.26
to m easure

fatigue; therefore; neg ativ e correlation co efficien ts w ith fatigue indicate a po sitiv e
relatio n sh ip betw een that variable and fatigue severity. *p < .05, **p < .01, ***p <
.

001 .
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A ppendix 11: Significant correlations between tlie predictors and fatigue severity and intercorrelations am ong the significant

2
-.52**

3. Depression^

-.48**

.59**

-.27

.62**

-

-.16

-.27

.48**

.43**
43**

4. Stress

-.46**

.42*

5. Physical activity

-.03

.05

-.07

-

.10

-.24

-

6. Social Support

.24

-.26

-.15

-.32

-.16

-

-.35*

-.45**

7. Catastrophising

-.58**

.44*

.32

.05

-

.56**

8. Neg. cognitive representation

-.59**

9. Symptom focussing
10. Information seeking
11. Emotional support

-.66**
-.52**
-.26

.25

.19

.25

.18

-.12

.31

.35*

.24

.23
.17
-.04

-.08

-.02

.52**

44**

-

4
-.73**
.52**

5
44**

6
.26

-.13

.69**
.48**
.16

3
-.65**
.66**

.48**

43**

*
*
00

59**
49**

.01

11
-.17
.43**

.56**

-.07

.05

.50**

-.05

.01

*

-.24

NO

1. Fatigue'
2. Anxiety

1
-.38*

9

-.04

-.08

-.32
74**

-.16

.07

.32*

.08

.50**

.13

.04

.40*
.20

.26

.23

.

1

8
-.52**

-.28

7
-.55**
yg**

1
U)
NO
*

predictors split by study subsam ple.
10
.01

-.02
.10
.05
.13
.19
.19
.02
.0 1
.03
-.01
0
.62**
-.19
Note. Correlation coefficients for the longitudinal study subgroup are displayed above the diagonal while the correlation coefficients for the
.05

participants from the intervention study are displayed below the diagonal. 'L ow er fatigue scores indicate greater fatigue. ^HADS depression
excluding item 8 (“I feel as if I am slowed dow n”). Neg. cognitive representation = negative cognitive representation. *p < .05, **p < .01,
* * * p < .001.

Appendix 12: Descriptive statistics for subscaie change scores and correlations between change scores on each subscale and changes
in fatigue severity between Tim e 1 and Tim e 2 and between Tim e 2 and Tim e 3

Coherence
Emotional representations
Psychological attributions
Behavioural attributions

Time 1 - Time 2 (n = 20)_______________________
A /change {SD)__________ Min - Max__________ r________ n_____________
-.37
20
1.25(3.14)
-400 - 8.00
-.63**
20
-1.00 (4.14)
-9 .0 0 - 8 .0 0
-3 7 1 4 - 13398
.03
16
2424.29 (5107.81)
-.68**
20
0.04 (0.86)
-1 .2 5 -2 .2 5
-.23
14
0.48 (1.42)
-2 .3 3 - 3 .0 0
-.64**
18
0.19(2.03)
-4 .6 7 -4 .6 7
-.06
19
0.19 (0.58)
-0.83 - 1.50
-.29
10
-0.07 (0.75)
-1 .3 0 -1 .5 0
-.03
16
0.17(0.83)
-1 .0 0 - 1.67
.01
16
-0.53 (1.01)
-2 .0 0 -1 .3 3
-.47
16
-0.35 (0.75)
-1 .3 3 - 1.67
.03
16
0.03 (1.06)
-2.00 - 1.67
.14
14
0.04(1.05)
-1 .5 0 -2 .5 0
.34
16
0.05 (139)
-4 .0 0 - 2 .0 0
-.27
14
0.04(1.18)
-1 .5 0 -3 .6 7
-.18
17
0.25 (0.97)
-2 .0 0 - 1.75
14
-.11
0.40 (0.80)
-1 .4 0 - 1.60

M edical/somatic attributions

0.07 (1.03)

-1 .6 0 - 2 .0 0

.04

Cancer attributions
Sleep-related attributions
M aintaining activity coping

0.33 (1.50)
0.24(1.30)
0.14(1.22)

-2 .0 0 -4 .0 0
-2.00 - 2.00
-1 .6 7 -3 .0 0

-.04
-.31
.32

Anxiety
Depression
Physical activity
Stress
Social support
Sleep disturbance
Kinesiophobia
Catastrophising
Fear o f recurrence (FOR)
Tim eline - chronic
Tim eline - cyclical
C onsequences
Control - personal
Control - treatment

A ccom m odating coping
Focus on symptoms coping
Seeking infonnation coping
Emotional support coping

-0.37 (1.44)

-2 .8 3 -2 .5 0

-

-

0,57 (1.35)
0.01 (1.37)

-2 .3 3 -2 .6 7
-2 .5 0 - 1.50

Time 2 - Time 3 (n = 38)
A /change (SD)___________ Min - Max__________ r_______ n
0.12(3.7 6)
- 6 .0 0 - 14.00
-.27
38
1.42 (3.36)
-.34*
-5 .0 0 - 1 0
38
-2031.34 (3105.57)
-9 8 9 3 .7 -3 8 8 2
.38*
33
0.17(0.90)
-2 .0 0 -2 .5 0
-.45** 38
-0.02(1.81)
-5 .0 0 - 5 .0 0
.37*
31
0.25 (1.62)
-5 .0 0 - 4 .0 0
.18
38
-0.08 (1.86)
-10.83 - 1.33
-.19
38
0.06 (0.66)
-1 .8 0 -1 .2 0
-.23
38
-0.05 (0.57)
-1 ,2 0 - 1.20
-.16
37
0.05 (0.89)
34
-1 .6 7 -2 .6 7
.03
0.22 (0.90)
34
-1 .3 3 -2 .0 0
-.18
34
0.20(1.05)
-2 .3 3 -3 .3 3
-.11
-0.24 (0.67)
34
-2.00- 2.00
-.25
-0.16(1.20)
0.42(1.20)
-0.08 (1.05)
-0.05 (0.55)

-3 .0 0 - 3 .0 0
-4.00 - 3.00
-2,50 - 3,00
-1 .4 0 - 1.00

.26
-.16
-.30
-.31

34
33
34
29

17

0.08 (0.78)

-1 ,8 0 - 1.80

-.33

31

15
17
15

-0.09 (1.24)
-1.53 (6.72)
-0.38 (1.42)

-3.00 - 2.00
-39.00 - 2.00
-4.00 - 2.67

.11
.05
.08

34
34
31

.16

15

0.13 (1.48)

-2 .0 0 -4 ,0 0

-.31

31

-.21
-.29

17
9

0.46 (1.24)
-0.16(1.35)
-0.23 (1.69)

-2.00 - 3.67
-5 .0 0 -2 .6 7
-3 .0 0 -3 .0 0

-.19
-.14
.43

33
33
13

Note. FO R not assessed at T l. Change scores and correlations were not calculated for the focussing on symptom s (T1-T2) or the treatm ent
control (T2-T3) subscales because o f poor internal reliability on at least one o f the tim epoints (a < .60). *p<.05, **/j<.01 , ***p<.001.
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Appendix 13: Details o f the tim ing o f the study assessm ent points and they related
to participants’ treatm ent trajectories in Chapter 6.

/ T2a: \
RT
n=63 ) *
II

Chemo
11= 95

c

Surgery
n= 73

Surgery & RT
n= 19

No surgery
n= 29

CRT
n=7

Y

T2;
n=24

No further treatment
n=28

Tim ing o f study assessm ent points in relation to participants’ treatm ent pathways.
Note. Total n = 102, n within each tim epoint represents the num ber o f questionnaires
analysed for that tim epoint.
The baseline assessm ent (T l) was com pleted after diagnosis and prior to
com m encing chem otherapy for all participants; however, som e participants had already
had surgery at this point.

The first post-treatm ent assessm ent (T2) was com pleted

within six weeks o f com pleting chem otherapy for all participants. At this point some
participants were finished with their treatm ent while others still had surgery and/or
radiation to come (labelled as T2a in the figure above). Participants who went on to
have such additional treatm ents after chem otherapy com pleted the next questionnaire
(T2b) w ithin six weeks o f finishing the last o f these treatm ents. Thus, these participants
had two im m ediate post-treatm ent assessm ent points.

T3 for all participants was

betw een three and five m onths after finishing all cancer treatm ent; tim e since treatm ent
was based on tim e since the last treatm ent (i.e., tim e since chem otherapy for those who
received no additional treatm ents after chem otherapy or tim e since RT for those who
com pleted the T2b assessm ent). T4 was carried out at betw een five and seven m onths
after com pleting all cancer treatm ents; this was the fifth and final tim epoint for m ost
participants (i.e., those who com pleted T2b).

The rem aining participants com pleted

their fifth assessm ent (T5) three m onths later (approxim ately nine m onths after
treatment).
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A ppendix 14: Details o f participants’ treatm ent and com orbidities
Treatment details and clinical characteristics o f participants (n = 102)
T reatm ent details

No

%

Surgical procedure

RT and C om orbidity D etails

No

RT (n = 78)
Breast: 50G y in 25 fractions ±16
G y boost in 8 fractions
C ervical: 50.4 Gy +
B rachytherapy

B reast conservation

48

47.10%

M astectom y

31

30.40%

H ysterectom y

5

4.90%

Lym phom a: 40G y in 25 fractions

1

E ndom etrial 45 G y in 25
fractions

1

69
7

A nterior resection

3

2.90%

H em icolectom y

4

3.90%

H artm an’s procedure

1

1.00%

N one

51

No surgery

10

9.80%

H ypertension

15

C holesterolem ia

12

C hem otherapy drug

C om orbidities

A C -T

48

47.10%

T hyroid problem s

12

TCH

16

15.70%

A sthm a

8

TC

10

9.80%

O steoarthritis

6

FO LFO X

8

7.80%

D epression

6

C isplatin

7

6.90%

Back pain

3

5

4.90%

D iabetes

3
3

Taxol/C arbo
AC

4

3.90%

G astro-O esophageal Reflux
D isease

R-CH O P

2

2.00%

H eait disease

3

ABVD

1

1%

Fibrom yology

2

Taxol

1

1%

h ritab le Bowel Syndrom e

2

A nem ia

1

H orm onal therapy (breast cancer only, n =
79)
Tam oxifen

50

63.30%

B 12 deficiency

1

Lctrozolc (Fem ara)

18

22.80%

C hrone's disease

1

A rim idcx

2

2.50%

C oeliac disease

1

N one

9

11.40%

D eep vein throm bosis

1

H iatus hernia

1

C hem otherapy regim en
W eekly
chem otherapy

7

6.90%

M igraine

1

T w o w eek cycle

59

57.80%

O steoparosis

1

T hree w eek cycle

36

35.30%

O steopenia

1

Polycythaem ia rubravera

1

V asculitis

1
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Appendix 15: Detailed output on the unconditional growth models of fatigue in Chapter 6.
Comparison o ffitting alternative polynomial change trajectories and Level 1 covariance structures to the fatigue data (n = 102)

Fixed effects
C om posite m odel

V ariance
com ponents
Level 1

Level 2

N o o f param eters
G oodness o f fit

M odel A
No
change

M odel B
Linear
change

M odel C
Q uadratic
change

M odel D
Cubic
change

M odel D -D iag.
C ubic w ith
diagonal covariance
structure at Level 1

M odel D -A R l
C ubic w ith autoregressive
covariance structure at
Level 1

-0.36
-

-1.64
0.69*

-

-

-0.50
-1.74
0.57**

1.09
-11.15***
^ j 1♦♦♦

-

-

-

-0 79***

1.26
-11.54***
6.22***
-0.80***

1.09
-11.15***
6.11***
-0 79***

W ithin person (residual)

88.28***

80.88***

79.33***

67.75***

T l: 49.90**
T2; 74.27***
T2b: 106.29***
T3: 56.24***
T4: 49.75***
T5: 61.91*

A R I : 67,56***
(diagonal: var. at cach occasion)
A R I rho: -.01
(correlation betw een successive
occasions)

In T l (intercept)
In linear term (slope)
C ovariance b etw een linear
term & intercept

53.86***

78.07***
2.00
-8.15

79.06***
1.95
-8.38

86.54***
3.08
-10.55*

94 34***
4.21*
-12.79*

87.83***
3.11
-10.62*

6
2964.54
2976.54
3000.34

7
2957.79
2971.79
2999.55

8
2927.49
2943.49
2975.21

13
2920.82
2946.82
2998.38

9
2927.48
2945.48
2981.18

Intercept (T l)
T im e (linear)
T im e’ (quadratic)
Time^ (cubic)

-2L L (d eviance statistic)
AIC
BIC

*p < .05, **/> < .01,

3
2973.42
2979.42
2991.32

< ,001.
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Model A.
Model A represents the unconditional model and is interpreted in the main text.
Model B.
Model B introduced a linear growth parameter into the unconditional model.
The nonsignificant value for the intercept suggests that the average participants’ fatigue
at baseline is not different from the overall grand mean fatigue score across the different
measurement points. However, the random error term associated with the intercept was
significant, suggesting that participants differed substantially in their level o f fatigue at
T1 and that this variability could be explained by between-individual predictors. The
linear slope parameter indicated that there was a significant linear increase in fatigue
score over time (indicating a decrease in fatigue across measurement occasions as a
higher fatigue score represents lower fatigue). The random error term associated with
the linear slope parameter was not significant, suggesting that there was no significant
\ ariation in the linear rate o f change across participants. There was a decline o f 7.40 in
the within-individual variation in initial status between model A and model B, which
suggest that about 8% o f the variation within individuals was associated with a linear
rate o f change. The goodness o f fit indices o f Model B indicated that this model is a
better fit for the data than Model A.
Model C.
Model C examined whether the rate o f growth accelerated or decelerated over
time by adding a quadratic parameter to the previous model (i.e., to test if the trajectory
of fatigue had one stationary point or peak/trough). The deviance statistic declined by
6.75, which exceeds the .01 critical value o f the

distribution on 1 d.f. and therefore

indicated that this model was a better fit for the data. The linear slope parameter was no
longer significant, indicating that the mean instantaneous rate o f change was not
significantly different from 0. However, the quadratic slope parameter was significant
indicating that there was a significant change in the rate o f change (i.e., curvature in the
trajectory o f fatigue).

There was no evidence o f significant variability in individual

change parameters for quadratic rate o f growth between participants (p > .05); thus, this
parameter was treated as fixed in the analyses. The occasion at which the change in
trajectory occurred was after T2 [-(-1.74)/2(0.57) = 1.53] (Singer & Willett, 2003).
This indicates that after initial (nonsignificant) decreases in fatigue scores, fatigue
scores began to increase (i.e., fatigue improved) after chemotherapy.
Model D.
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Model D tested a third-order polynomial model with two stationary points by
adding a cubic parameter to the previous model. The deviance statistic declined by
'y

30.30, which exceeds the .001 critical value o f X distribution on 1 d.f. and therefore
indicates that this model was a significantly better fit for the data. In addition, the AIC
and the BIC decreased, which also supports a better fit. The estimates o f the cubic
change model are interpreted in main text.
Model D-Diag.
Model D-Diag. specified a diagonal covariance structure covariance structure
that allowed heterogeneous variances for difference measurement occasions.

There

were differences in the size o f the within-individual residual variation for the different
tiniepoint; specifically, the variability at T2b appeared to be greater than at the other
timepoints. However, changing the covariance structure did not improve model; there
was a small nonsignificant decrease in -2LL (p > .05) but the AIC and BIC increased,
reflecting the greater number o f model parameters to be estimated.
Model D-ARl
Model D-ARl specified an autoregressive covariance structure, which assumes a
constant within-individual variance across measurement occasions and coiTelated
residuals from one occasion to the next. The within-individual variance was estimated
at 67.56 and was significantly different from 0 (;? < .001). There was no evidence of
covariance among measurement occasions (A R 1 rho = -.0 1). Changing the covariance
stiTicture to an autoregressive structure had no impact on the fixed effects or on the 2LL; however, both the AIC and the BIC increased.
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A ppendix 16; U nconditional growth m odels for quality o f life in C hapter 6.
Comparison o f fittin g alternative polynom ial change trajectories to the QOL data (n =
102 )

Fixed effects
Composite
model

Variance
components
Level 1

Level 2

No of
parameters
Goodness o f
fit

No change

Linear

Quadratic

Cubic
change

Intercept (T 1)

6.70***

6.57***

6.65***

6.82***

Time (linear)
Time‘ (quadratic)
Time^ (cubic)
Fatigue

-

0.07
-

0.11
0.04
-

-1.05**
0.60***
-0.08*
-

Within person
(residual)

2.42***

2 29***

2 29***

2

In T1 (intercept)
In linear term (slope)
Covariance between
linear term &
intercept

2 14***

2 Q9***

2 II***

-

0.04
-0.02

0.04
-0.03

2 22***
0.06
-0.06

3

6

7

8

1589.58

1586.34

1585.12

1574.96

1595.58
1607.46

1598.34
1622.11

1599.12
1626.85

1590.96
1622.65

-2LL (deviance
statistic)
AlC
BIC
*/?< .05, **p < .01, ***/? < .001.
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Appendix 17: Boxplots dem onstrating the distribution o f the transform ed values
for biom arkers in Chapter 7.
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Note. Boxes represent data ranging from the 25*'’ to the 75"’ percentile o f the observed
distribution o f values; horizontal lines represent the m edian levels o f biomarkers;
whiskers range from the m inim um and m axim um observed data values; and outliers are
identified by open circles or, in the case o f extrem e outliers, asterisks.
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Appendix 18: Instructions of collecting saliva samples.

Instructions for collecting saliva samples
I f you are unsure of any of the instructions below or if you have any
questions please contact me:

Maria

Ph 087 1315256

What is included in my saliva collection pack?
4 X Saliva collection tubes with cotton swabs in a clear grip seal bag
1 X Saliva collection log to be completed when giving the samples
1 X Clear plastic grip seal bag with a spare tube
1 X Stamped addressed polythene bubble mail bag for returning the samples (a
list of contents is included in the return envelope)

How many saliva samples do I need to collect?
We would like you to give 4 saliva samples;
These must be provided at very specific time during the day:
Sample 1 - immediately after you wake up in the morning
Sample 2 - 1 5 minutes after you have woken up in the morning
Sample 3 - 4 5 minutes after you have woken up in the morning
Sample 4 - at 5pm in the evening

Why do I need to collect my saliva at exactly these times?
Saliva samples are being collected for this study to measure levels of the
hormone cortisol. Cortisol levels follow a very specific pattern: in the morning,
just before you wake up, they are at their highest and then they gradually
decrease over the course of the day. Some research suggests that this pattern
is different in patients who are fatigued after their cancer treatment and this
may help to explain the causes of cancer-related fatigue. We would like to test
whether this is the case. It is therefore very important that vou give your saliva
samples at exactiv the times specified above.
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How do I collect my saliva?
The tubes provided for collecting saliva samples have four basic parts:

i
Tube cap
Cotton
swab

Holder for
cotton
swab

Main tube
(swab
holder fits
into this)

Each of the tubes has been labelled with a sample number and they have been
arranged in order to make collection easier for you (see picture below). Please
use the appropriate tube for each collection time e.g., the tube labelled 'sample
1' for your first saliva collection.
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To collect a saliva sample follow the 6 steps below.
1. Take the appropriate tube from the holder in the bag, remove the cap from
the tube and take out the cotton swab. There is no need to remove anything
else from the tube (leave the holder for the swab inside).

2. Place the cotton swab in your mouth. Do not chew on the swab - just roll it
around in your mouth. Do this for about 90 seconds (1 and V2 minutes)
until the swab has collected plenty of saliva.
3.

Remove the cotton swab from your mouth

and place it carefully back in the tube.

^Remember not to eat or drink
anything or brush your teeth within
1 hour before giving each sample.
*Do not drink any water in the
ISmins before giving a sample.

4

.

Put the cap back on the tube - make sure the cap is tightly sealed so that

saliva doesn't leak out (you might need to push it down hard to do so). T IP when the cap is in place turn the tube upside down over some tissue paper to
make sure it doesn't leak.

5

.

Once you have made sure the tube is capped tightly and securely, place it

back in one of the small clear plastic bags provided and store it in the fridge
until you have collected all of your saliva samples (Please DO NOT store the
samples in the freezer).

6. Complete the saliva collection log for the sample you have just collected. It
is important that you note the date and time at which you give each sample in
the log.

How do I send my saliva samples back to the research team?
I t is very important that you follow the steps below for posting your samples
safely back to the research team.
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1. Make sure your saliva tubes are sealed tightly and securely so that saliva
doesn't leak out.

2. Place all of the tubes back in the small clear plastic bag provided (and
seal it securely at the top.

3. Place the bag and the saliva log into the spare clear plastic bag and seal it
securely.

4. Place the clear plastic bag into the polythene bubble mail bag with the list
of contents. Seal the mail bag securely.

5. Post the mail bag as soon as you can.
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Important things to note when giving saliva samples:
1. GIVE THE SALIVA SAMPLES AT THE SPECFIED TIMES
>

>

Sample 1 - immediately after you wake up in the morning
Sample 2 - 1 5 minutes after you have woken up in the morning
Sample 3 - 4 5 minutes after you have woken up in the morning
Sample 4 - at 5pm in the evening
It may be helpful to set an alarm to remind you when to collect each saliva sample
after waking.

2. MAKE SURE YOU USE THE CORRECT TUBE FOR EACH SAMPLE YOU COLLECT
>

>

The tubes provided are labelled with specific collection times. Please check the
labels on each tube verycarefuHybe^o'ce giving each sample. They have been
placed in the order they should be used.
An extra Saliva tube has been provided in case a cotton swab is dropped or the
sample is damaged in some other way. If the extra Saliva tube is used to give a
sample, please record the number on the tube itself. This is important, because
the extra Saliva tube is not labelled with this information.

3. CONSUMING FOOD AND DRINK AFFECTS THE SALIVA SAMPLES, SO:
>
>

>
>

Do not eat, drink anything or brush vour teeth within 1 hour before
giving each saliva sample.
If you do accidentally eat or drink in the hour before your scheduled sampling
time, please rinse your mouth with clean water as soon as you remember. Then,
delay your sample until 1 hour after you rinsed your mouth. If this occurs, please
record this on the sampling log (see below).
Smoking can also affect the saliva sample. Please do not smoke during the hour
before giving each sample.
Do not drink any w ater in the ISm ins before giving a saliva sample.

4. DRY MOUTH
>

>

If you have trouble giving a saliva sample because of dry mouth you could try the
following:
o Pressing the tip of your tongue against your teeth or chewing the cotton
swab gently for a few seconds before rolling it around in your mouth,
o Smelling (not eating) a lemon or other food can also start saliva flow,
o Rinsing your mouth with water 15 minutes before collecting a sample can
also help.
Drink plenty of water the night before giving a saliva sample to help saliva
production.
The Sampling Log

Please record the exact time each saliva sample is given on the sampling log. Please do
this at the endo\ each sampling time. Please also use your sampling log to record if/when
you eat or drink anything other than water during the sampling period.
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Appendix 19: Saliva collection log

Saliva collection log
You must keep a record of each saliva sample in this log.
Please provide the samples at each of the specified times.
If you eat or drink by mistake (see saliva sampling guidelines) before giving a sample,
or if you do not give a sample at the appointed time, please make a note of this in the
'NOTES' section below.

Participant ID#:.

D a te :___ / ___ /

I collected this
sample at:

Time:

Sample 1:
Immediately after waking up

Minutes since
wakina:

Time:

Sample 2:
15 minutes after wakina

ud

Minutes since
wakina:

Sample 3:
45 minutes after wakina

Time:
ud

Minutes since
wakina:

Sample 4:

Time:

5pm
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Notes:

