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Summary

Cancer and cancer treatment can have substantial and long-lasting physical,
psychological and social repercussions that can significantly diminish quality of life
(QOL). This thesis focussed on cancer-related fatigue (CRF), an important and often
overlooked aspect of cancer survivorship. Although CRF is the most common side-
effect of cancer, its causes are not adequately understood. This thesis examined a range
of psychological, biological, behavioural and cognitive contributing factors to CRF.

Chapter 1 described the problem of CRF and outlined why further research on
this ambiguous and complex condition is necessary. The emerging evidence for the
role of cognitive contributing factors to CRF was considered and the suitability of using
a cognitive-behavioural model for examining the causes of CRF was discussed.
Chapter 2 examined the role of cognitions in CRF by adapting the Illness Perception
Questionnaire (IPQ) for use in this population. The scale was validated in a sample of
fatigued cancer patients and survivors (n = 155). Confirmatory factor analysis indicated
that the scale’s factor structure was in line with the Common Sense Model (CSM) on
which it is based, and the resulting subscales exhibited good internal consistency and
adequate test-retest reliability. Consequently, the scale was recommended for assessing
patients’ perceptions of CRF and analysis of change in cognitions over time.

Chapter 3 outlined the cognitive-behavioural model of CRF in greater detail;
existing evidence for the clinical and demographic, biological, psychological, sleep-
related, social, behavioural and cognitive contributing factors that are thought to play a
role in the aetiology of CRF were evaluated. Chapter 4 assessed the contribution of a
range of pretreatment psychosocial predictors to fatigue both before and after treatment.
Nearly 40% of the sample (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 pretreatment were at increased risk of heightened fatigue
after treatment; however, no other demographic, clinical, psychological or behavioural
factors at baseline predicted fatigue outcomes post-treatment.

Chapter 5 examined the role of cognitive factors in post-cancer fatigue by
testing the causal pathways of the CSM; assessing the role of beliefs within a wider
cognitive-behavioural model of CRF; and exploring whether changes in cognitions and
coping were related to changes in fatigue. Cognitive representations of CRF, and
consequence beliefs in particular, predicted fatigue severity; furthermore, this

relationship was partially mediated by psychological distress and focussing on
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symptoms. Negative beliefs about CRF were strongly associated with psychosocial
correlates of fatigue and predicted fatigue directly and indirectly in multivariate models.
Support for a relationship between changes in cognitions and changes in fatigue was
limited; however, change scores in fatigue were strongly related to changes in
psychological factors. Chapter 6 detailed a longitudinal study that examined inter- and
intra-individual differences in the trajectory of fatigue, from before chemotherapy to
approximately nine months after treatment, based on a range of proposed psychological,
sleep-related and behavioural contributors. Depression, activity levels, stress, and
sleep-disturbances predicted interindividual differences in fatigue. Changes in fatigue
over time were associated with changes in depression and physical activity.
Furthermore, the presence of comorbidities and self-reported activity levels had a
significant impact on the rate of change in fatigue over time. Close links between
changes in fatigue and changes in QOL were also observed.

Chapter 7 examined whether inflammation and kynurerine pathway (KP)
activation are implicated in breast cancer patients’ (n = 61) experiences of fatigue and
depression. Levels of the inflammatory marker C-reactive protein predicted fatigue
independently of depression prior to chemotherapy. There was no evidence that
increased KP activation played a role. Nevertheless, kynurenine levels and post-
treatment concentrations of the inflammatory cytokine interleukin-6 were associated
with changes in depressive symptoms. Chapter 8 examined whether dysregulation of
hypothalamic-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 of morning cortisol, a less pronounced awakening cortisol response, and
flatter diurnal cortisol rhythms were associated with fatigue post-treatment (n = 68).

Chapter 9 used the ‘additional comments’ left by participants (n = 73) at the end
of a quantitative questionnaire to gain insight into patients’ lived experiences of CRF.
Thematic analysis indicated that dominant discourses of cancer and illness can shape
these experiences, and that individual narratives are often lost when they deviate from
or oppose established conceptualisations of survivorship and recovery. The dominance
of such discourses thus overshadows and/or inhibits the emergence of a discourse of
CRF that acknowledges the potentially lingering presence of cancer in people’s lives.

Chapter 10 integrated the empirical findings presented in this thesis and
discussed the implications for understanding the development of CRF. Limitations of

the research were considered and directions for further research were suggested.
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Chapter 1: General Introduction

“I liken Cancer to a Tsumani. It hits 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 Cancer Trends in Ireland

Advancements in cancer treatments, more efficient and effective screening
programmes, as well as an aging population have contributed to significant increases in
the incidence of cancer and the life expectancy of cancer patients (National Cancer
Registry, 2011). The average number of 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 approximately 50% higher than the figures collected
in 1994 when the National Cancer Registry was first established. Mortality figures
show the opposite trend with a 15% decline during the same time-frame; the overall 5-
year survival rate for invasive cancers (excluding non melanoma skin cancer) diagnosed
between 1994-1997 was 55% compared to 40% for those diagnosed between 2003-
2007 (National Cancer Registry, 2011). As a result, more people are living longer after
cancer treatment and this trend is likely to continue in the future. Although there are no
complete prevalence figures available in Ireland, it is known that 90,750 people who
were diagnosed with invasive cancer between 1994 and 2008 were still alive at the end
of 2008 (National Cancer Registry, 2011). Consequently, cancer survivorship issues,
such as the long-term side-effects of cancer treatment and their impact on quality of life
(QOL), are becoming increasingly important in the Irish health care system and for our
research agenda.
1.2 Cancer-Related Fatigue

Fatigue is reported to be the most distressing side-effect of cancer treatment,
even more so than other symptoms more commonly associated with cancer treatment,
such as pain, nausea, and vomiting (Blohmer et al., 2005; Vogelzang et al., 1997).
Cancer-related fatigue (CRF) is multidimensional; it is characterized by a persistent and
subjective sense of exhaustion that can affect patients on physical, emotional, and
cognitive levels (Morrow, 2007; National Comprehensive Cancer Network, 2012a).
Furthermore, CRF can severely limit patients’ social functioning and their ability to
carry out everyday tasks of daily living (Hofman, Ryan, Figueroa-Moseley, Jean-Pierre,
& Morrow, 2007). Unlike fatigue experienced by other populations, CRF is
disproportionate to levels of activity and is unresponsive to sleep or rest (Jean-Pierre et

al., 2007). Thus, it presents a significant burden for both patients and their caregivers



that can have extremely devastating and long-term effects on quality of life. Patients
with severe and persistent CRF may be forced to go on lengthy or permanent sick leave
(Curt et al., 2000; Gupta, Lis, & Grutsch, 2007). Level of fatigue has been found to be
predictive of length of sick leave (Spelten et al., 2003), while clinically meaningful
reductions in fatigue have been associated with gains in productive time, decreases in
the amount of assistance needed from caregivers, and improvements in the ability to
perform usual activities and family responsibilities (Berndt et al., 2005).

CRF is also one of the most common side-effects of cancer treatment; between
50-90% of cancer patients experience fatigue (Campos, Hassan, Riechelmann, & del
Giglio, 2011b), and 19%-38% of patients continue to report severe persistent CRF for
months or even years after completing treatment (Prue, Rankin, Allen, Gracey, &
Cramp, 2006). However, despite its prevalence and impact, CRF continues to be under-
reported, under-diagnosed, and under-treated (Campos et al., 2011b; National
Comprehensive Cancer Network, 2012a). Although there is emerging evidence for a
variety of different treatment approaches for this side-effect (Kangas, Bovbjerg, &
Montgomery, 2008; Minton, Richardson, Sharpe, Hotopf, & Stone, 2008; Mustian et
al., 2007), the precise mechanisms underlying the development and maintenance of
persistent CRF are still not clear and, therefore, it is difficult to establish a scientific
basis for effective prevention and targeted treatment.

1.3 Theoretical Framework for the Thesis

The causes of CRF are complex and involve a number of interrelated factors
rather than any single mechanism (Wang, 2008). Research has linked numerous
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 treatment-related variables, hypothalamic-pituitary-
adrenal (HPA)-axis and circadian rhythm disruption, alterations in the level and
functioning of inflammatory cytokines, sleep disturbances, reduced activity levels, and
psychological factors, such as depression and anxiety (Stone & Minton, 2008; Wang,
2008). In addition, the role of cognitive factors, such as fatigue catastrophising and low
perceived control, are increasingly being acknowledged (e.g., Andrykowski, Donovan,
Laronga, & Jacobsen, 2010; Donovan, Small, Andrykowski, Munster, & Jacobsen,
2007; Servaes, Gielissen, Verhagen, & Bleijenberg, 2007). These different contributing
factors may help to bring on fatigue during treatment or help to prolong fatigue after

treatment has been completed (Rotonda, Guillemin, Bonnetain, & Conroy, 2011), and



different types of contributing factors are likely to have different degrees of influence
depending on a patient’s position in the treatment trajectory. For example, clinical and
biological factors, such as cancer type and severity, treatment type and intensity, and
treatment-related side-effects, such as endocrine dysregulation and anaemia, may
initially cause fatigue; however, other psychological and behavioural factors may help
to exacerbate and maintain fatigue once cancer treatment has been completed and/or the
physiological impact of treatment has subsided. Furthermore, as many of the
contributing factors identified are themselves interrelated (Ryan et al., 2007), this could
result in a circular process of influence, whereby different factors associated with CRF
help to perpetuate one other, and thereby fatigue over time. This is similar to Beck’s
cognitive behavioural model of emotional distress, which distinguishes between
predisposing and precipitating factors and a self-maintaining cycle of cognitive,
affective, behavioural and physiological perpetuating factors (Beck, 1976; Deary,
Chalder, & Sharpe, 2007). This cycle is autopoietic, whereby the interactions between
the different perpetuating factors help to maintain one another and the processes which
produced them.

The cognitive-behavioural model of perpetuation has been successfully applied
to a variety of conditions with complex and multifactorial aetiologies, such as chronic
fatigue syndrome (CFS) and irritable bowel syndrome (Deary et al., 2007; Knoop,
Prins, Moss-Morris, & Bleijenberg, 2010). Its suitability for CRF is supported by a
number of lines of evidence. Firstly, the model accounts for the multitude of different
factors that have been associated with the development of CRF, and the often
conflicting findings that have emerged from studies based around different treatment
timepoints. For example, while the prevalence and severity of fatigue in cancer patients
is greater than in the general population (Fernandes, Stone, Andrews, Morgan, &
Sharma, 2006; Jacobsen, Hann, et al., 1999), supporting the role of cancer and cancer-
treatments in initiating CRF, relationships between post-treatment CRF and time since
diagnosis or treatment, disease stage, or type or extent of treatment are not supported by
most studies (Andrykowski, Curran, & Lightner, 1998; Okuyama et al., 2000; Servaes,
Verhagen, & Bleijenberg, 2002¢). However, findings do suggest that other factors,
such as poor sleep quality and sleep disturbances (e.g., Alexander, Minton, Andrews, &
Stone, 2009), depression (e.g., Bower et al., 20006), anxiety (e.g., Servaes, van der Werf,
Prins, Verhagen, & Bleijenberg, 2001), physical activity (e.g., Servaes, Verhagen, et al.,

2002c), and catastrophising in response to fatigue (e.g., Donovan et al., 2007), are



related to persistent CRF. In addition, some longitudinal studies have started to emerge
that support the role of biological/treatment-related factors in precipitating CRF and the
role of 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
of cognitive, behavioural, affective, and physiological factors for each individual
(Deary et al., 2007), which further helps to explain the conflicting evidence for the
involvement of different factors in the actiology of CRF. For example, while
depression is one of the strongest predictors of CRF, not all patients with CRF also have
significant levels of depression. Sugawara (2005) reported that a significant number of
cancer survivors, who did not suffer from clinical depression, still experienced fatigue,
and findings from other studies suggest only about a third of patients with severe CRF
also have depression (Kim et al., 2008; Servaes, Verhagen, et al., 2002¢). Thus,
depression may be a common, but by no means necessary, element of the CRF
perpetuating cycle.

Finally, evidence suggests that cognitive-behavioural therapy (CBT)
interventions that focus on disrupting the cycle of influence between dystfunctional
cognitions, unhelpful coping strategies, and psychological distress are effective in
reducing CRF. For example, Giellesen et al. (2007; 2006) reported that a personalised
CBT-based intervention directed at proposed perpetuating factors of CRF was effective
in reducing fatigue in a sample of disease-free cancer survivors relative to a waiting-list
control sample.

A cognitive-behavioural model therefore appears to be a suitable framework for
the aetiology of CRF; however, more longitudinal research is necessary to test whether
this model can account for changes in CRF severity over time. The majority of studies
to date have been cross-sectional and have focused on a small number of hypothesised
contributing factors in isolation. Longitudinal studies that track the development of
CRF from before treatment and assess a broad spectrum of psychosocial and
physiological predictors across the cancer trajectory are required to understand the
factors that precipitate CRF and the interplay of factors that help to perpetuate CRF
post-treatment. Furthermore, although the effectiveness of CBT interventions supports
the role of patients’ illness beliefs in the aetiology of CRF, and cognitive factors, such
as low perceived control and catastrophising, have been linked to CRF severity, the role

of illness perceptions has not been adequately explored, and there is little evidence that



changes in such beliefs actually mediate reductions in fatigue. Finally, while some
cognitive factors, such as control perceptions, have been assessed in the context of CRF
there is no standard measure of patients’ illness beliefs regarding CRF.

1.4 Aims of the Thesis

The aim of this thesis was to elucidate the mechanisms underlying the
development of CRF and to test the appropriateness of a cognitive-behavioural
framework for understanding the interplay of different contributing factors to CRF over
time. The research is presented in three sections. The aim of the first section, described
in Chapter 2, was to adapt the Illness Perception Questionnaire (Moss-Morris et al.,
2002; Weinman, Petrie, Moss-Morris, & Horne, 1996) for assessing the illness beliefs
of people with CRF. The availability of a scale for quantitatively assessing how people
with CRF conceptualise their fatigue 1is necessary for examining whether
representations of CRF change over time, and for exploring whether such
representations can influence psychological and behavioural responses to symptoms
and symptom outcomes. Furthermore, the importance of developing condition- and
culture-specific measures of illness representations has been noted (Moss-Morris et al.,
2002).

The second section of this thesis investigated the contributing factors to CRF.
Chapter 3 reviews the existing literature on the aetiology of CRF, and Chapters 4 to 8
analyse findings from a longitudinal study that explored the trajectory of fatigue in a
mixed sample of cancer patients. The aim of these chapters was to examine the role of
a variety of proposed clinical-demographic, biological, behavioural, psychological, and
cognitive predictors in CRF, from before chemotherapy treatment to approximately
nine months post-treatment. Furthermore, in line with the cognitive-behavioural model,
interrelationships between various contributing factors at different points along this
trajectory were investigated.

Finally, the third section of this thesis, presented in Chapter 9, consists of a
qualitative study that explored the experiences of patients with CRF based on the
‘additional comments’ they left at the end of quantitative questionnaires. Although the
actiology of CRF is conceptualised within a biopsychosocial model of illness, the
sociocultural influences that form part of the social dimension also need to be
considered. The environment and cultural context in which people perceive and
respond to symptoms impose certain expectations regarding illness and recovery.

Exploring people’s own accounts of a symptom can give insight into such sociocultural



factors, and can provide a context for the observed beliefs and the interplay between
cognitions and psychological and behavioural responses. The final empirical chapter
thus examines the sociocultural context of CRF, and considers how it can inform our
understanding and management of 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 of each chapter.



Chapter 2: Assessing Patients’ Beliefs About Their Cancer-Related Fatigue:

Validation of an Adapted Version of the Illness Perception Questionnaire.

“I think part of my fatigue is from side effects from taking the chemo drug Taxotere. ... The
radiation damaged my bone marrow "factory" 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 common and distressing side-effect of cancer
treatment that impacts negatively on patients’ quality of life (Hofman et al., 2007). Up
to a third of cancer survivors continue to experience CRF long after completing
treatment (Prue et al., 2006); however, the causes of persistent fatigue are not clear.
While chemotherapy and radiation therapy are known to cause the fatigue experienced
by almost all patients during active treatment, the development of persistent CRF in
some cancer survivors is likely to involve complex interactions between biological,
psychological, social, and behavioural factors (Bower, 2005; Ryan et al., 2007).
Patients’ own beliefs about their CRF may also help to maintain this side-effect. For
example, the belief that physical activity is harmful for fatigue (Young & White, 2006),
low perceived control over fatigue (e.g., Servaes et al.,, 2007), and somatic and
psychological causal attributions (e.g., Servaes, Verhagen, et al., 2002¢) have all been
associated with severe CRF in cancer survivors. Furthermore, such beliefs may also
exacerbate some proposed contributing factors to CRF, such as anxiety, depression,
sleeping problems, and activity avoidance.

Leventhal’s common sense model (CSM, Leventhal, Nerenz, & Steele, 1984)
outlines how patients create representations of an illness to understand and respond
appropriately to their condition. These representations comprise different dimensions
(Weinman et al., 1996). Identity refers to patients’ beliefs about the nature of their
illness and the symptoms associated with it. Cause relates to beliefs about the factor(s)
that caused their illness. Time-line is concerned with the patient’s perception of how
long their illness will last. Consequences refer to the perceived severity of 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 treatment.

The illness dimensions outlined in the CSM have been measured using the
Iliness Perception Questionnaire (IPQ; Weinman et al., 1996) or its revised version, the

[PQ-R (Moss-Morris et al., 2002). Research suggests that the structure of patients’



illness beliefs are stable across a diverse range of chronic and acute conditions (Hagger
& Orbell, 2003) including coronary heart disease (e.g., French, Lewin, Watson, &
Thompson, 2005), chronic fatigue syndrome (CFS; e.g., Gray & Rutter, 2007) and
rheumatoid arthritis (e.g., Graves, Scott, Lempp, & Weinman, 2009). The structural
validity of the IPQ dimensions has been supported using both exploratory (EFA;
Hagger & Orbell, 2003) and confirmatory factor analysis (CFA; e.g., Hagger & Orbell,
2005). Illness representations are powerful predictors of health outcomes, such as
social and physical functioning, psychological well-being, and vitality (Hagger &
Orbell, 2003), sometimes even more so than objective clinical measures (e.g., Carlisle,
John, Fife-Schaw, & Lloyd, 2005). Furthermore, changes in beliefs have been
associated with significant changes in illness outcomes; for example, significant
reductions in fatigue and disability in CFS patients were associated with changes in
perceived control and illness identity (Moss-Morris, Sharon, Tobin, & Baldi, 2005).

Patients’ illness representations are based on their own beliefs and experiences,
and thus may not be consistent with medical facts (Diefenbach & Leventhal, 1996).
This model is therefore particularly suitable for understanding how patients make sense
of and cope with CRF because doctors frequently fail to adequately discuss CRF with
patients and may give them little or no information about how to manage fatigue (Curt
et al., 2000; Donovan, Hartenbach, & Method, 2005; Donovan & Ward, 2005; Piredda
et al., 2007; Ream, Browne, Glaus, Knipping, & Frei, 2003). Thus, patients are often
left with their own representations of CRF and their own strategies for managing it
(Barsevick, Whitmer, & Walker, 2001). The appropriateness of the model is also
supported by qualitative research, which found that patients’ statements during a focus
group on CRF could be directly mapped onto the representation, coping and appraisal
components of the CSM (Barsevick et al., 2001).

The aim of the current study was to develop an adapted version the IPQ-R
suitable for assessing cancer patients’ own representations of the nature and perceived
causes of their fatigue. Such a measure could be used in clinical practise to identify
whether patients have an inadequate or inaccurate conception of CRF that may be
contributing to inappropriate coping strategies and/or increased symptom burden
(Barsevick et al., 2001). An IPQ measure for CRF may be useful for identifying
cognitive predictors of persistent fatigue in cancer patients. In addition, such a scale
would help to capture how beliefs regarding CRF change over time as patients move

from active treatment, to post-treatment, to post-cancer stages of recovery, and whether



such cognitions influence fatigue severity across these stages. Changes in fatigue-
related cognitions have been proposed as a likely mediator for cognitive-behavioural
therapy (CBT) intervention effects (Goedendorp et al., 2010). CBT attempts to
improve fatigue by challenging unhelpful thoughts and maladaptive coping strategies
(e.g., Armes, Chalder, Addington-Hall, Richardson, & Hotopf, 2007; Cohen & Fried,
2007; Gielissen et al., 2006; Goedendorp et al., 2010). However, evaluation of such
interventions has focused on outcome measures of fatigue and psychological wellbeing;
no empirical evaluation has examined whether patients’ beliefs were actually changed
and if such changes could explain reductions in fatigue, either directly or through
coping. Consequently, a scale for assessing CRF-specific beliefs that captures many of
the existing targets of CBT-interventions (e.g., perceived lack of control over CRF and
unhelpful causal attributions; Gielissen et al., 2006) could be extremely useful.

The importance of beliefs in CRF has been recognised with some belief-based
measures emerging that assess symptom burden from the patient’s perspective. Baro et
al. (2009) developed the ‘Perform Questionnaire’ to assess patient perceptions of CRF
for use in clinical practice. However, this measure does not capture patients’ beliefs
about the nature of fatigue; rather, it assesses the impact and consequences of fatigue
(Baro et al., 2009). While the ‘Symptom Representation Questionnaire’ (SRQ;
Donovan, Ward, Sherwood, & Serlin, 2008) does focus on illness representations, it
was developed to assess patients’ beliefs about all cancer-related symptoms and not
fatigue specially; thus, it does not fully capture the complexity of CRF, especially
regarding the range of possible causal attributions patients may have. Furthermore, the
dimensional structure of the SRQ is not theoretically consistent with the CSM. Thus, at
present a theoretically consistent and psychometrically robust measure for assessing
patients’ representations of CRF is lacking.

The aims of this study were to (1) adapt the IPQ-R for use with patients who
have CRF, (2) to assess the factorial validity of the adapted scale using CFA, and (3) to
test the psychometric properties of the scale. The approach described by Clark and
Watson (1995) was used to guide scale development and psychometric evaluation.
Clark and Watson highlight three components of construct validity: substantive (the
conceptualisation and development of an item pool), structural (item selection and
evaluation) and external validity (evaluation of whether the test or measures are related
to external constructs in the theorized way). As the CSM provides a hypothesised

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



CREF is structurally equivalent to the original version of the scale (Fleming, Martin,
Miles, & Atkinson, 2009). CFA has been used previously to evaluate adaptations of the
IPQ (e.g., Cabassa, Lagomasino, Dwight-Johnson, Hansen, & Xie, 2008; Chen, Tsai, &
Lee, 2008).
2.2 Method

2.2.1 Questionnaire development.

2.2.1.1 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 of a list of 14 commonly experienced
core symptoms and (b) whether they believe each of these symptoms is specifically
related to their illness using a yes/no response format. The sum of 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 of 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 of the
subscale items measures that illness dimension. Section C is concerned with the causes
dimension. Respondents indicate whether they believe each of a list of 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 [PQ-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 of 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 of interest, significant distress or
impairment in social or occupational functioning, general weakness or limb heaviness,
marked emotional response [e.g., sadness, frustration, or irritability], and fatigue after
physical activity that last several hours) specifically associated with this condition
(Moss-Moirris et al., 2002; Weinman et al., 1996) based on the CRF diagnostic criteria
(Cella, 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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would also include some symptoms not specifically related to CRF. Patients with
chronic conditions often attribute common symptoms to their illness and the belief that
many symptoms are due to an illness has been related to adherence, the use of
avoidance coping and emotional expression coping strategies, psychological adaptation
and disability (Edwards, Suresh, Lynch, Clarkson, & Stanley, 2001; Kaptein et al.,
2008; Moss-Morris & Chalder, 2003). Patients with chronic fatigue syndrome (CFS) in
particular often attribute a high number of common symptoms to their illness and
engage in symptom focussed coping (Moss-Morris & Chalder, 2003). As CRF has
similar diagnostic criteria to CFS and may involve some of the same illness
mechanisms (Bennett, Goldstein, Friedlander, Hickie, & Lloyd, 2007) cognitive factors
related to symptom attributions and focussing may also be important for CRF.

The structure and response format of Section B were retained; however, the
phrase “my illness” was replaced with “my fatigue”. The wording of two items was
also modified slightly; the item “My treatment can control my illness” was changed to
“Treatment can control my fatigue” because patients with CRF often do not receive any
treatments specifically for this condition (National Comprehensive Cancer Network,
2010). Furthermore, the item “The symptoms of my illness change a great deal from
day to day” was changed to “The severity of my fatigue changes from day to day”
because fatigue itself may be seen as a symptom during cancer treatment and this may
have led to confusion. No other changes were made to Section B before pilot testing.

Finally, in Section C, items were added to the causes dimension to reflect the
contributing factors to CRF outlined by the NCCN (National Comprehensive 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 of your illness”. This change was made because although cancer
and/or cancer treatments are thought to initiate the onset of CRF, other factors are
thought to contribute to the persistence of fatigue after treatment. Previous research has
illustrated that recognising the role of other possible contributing factors, such as
psychological attributions, is associated with fatigue severity (e.g., Servaes, Verhagen,
et al., 2002¢). For this reason, the instructions for Section C also refer to “fatigue”
rather than “cancer-related fatigue”; so that respondents also think about possible non-
cancer-related contributing factors to their current level of fatigue.

2.2.1.3 Piloting of the adapted IPQ-R. The original item pool was modified

based on a pilot study in line with Clark and Watson’s (1995) description of the



iterative process of scale development. A small pilot study was carried out to the check
the clarity of the items in the adapted IPQ-R and to help reduce the number of 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 of their CRF. In
addition, the range and distribution of 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 subscale items or items that
performed contrary to theory were eliminated. For example, the item “My actions will
have no effect on the outcomes of my fatigue” was eliminated because it did not
correlate with any of the other items intended to measure the personal control subscale.
A clinical psychologist experienced in the treatment of CRF was asked to check the
appropriateness of the remaining items. After piloting the final scale, the IPQ-CREF,
consisted of 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 of diagnosis
and treatment, comorbid medical conditions) was obtained through a questionnaire.

2.2.2.1 Fatigue. The Functional Assessment of Cancer Therapy Fatigue
(FACT-F) subscale (Yellen, Cella, 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 of cancer populations
(Alexander, Minton, & Stone, 2009; Minton & Stone, 2009). A lower score indicates
greater fatigue, whereby a score of below 36 indicates significant fatigue.

2.2.3 Procedure. Following receipt of 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. The study was also
advertised on cancer association websites. Cancer patients and survivors who self-
reported fatigue were eligible to participate. After giving informed consent (see

Appendix 3), participants completed questionnaires on-line or in hard-copy and
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returned them using stamped-addressed envelopes. Participants were asked to complete
the questionnaires twice so that test-retest reliability could be assessed; those agreeing
to the follow-up were either posted questionnaires or e-mailed a link to an on-line
version a week after their initial participation. The inclusion criteria were: 1) being at
least 18 years of age, 2) previously undergoing or currently undergoing treatment for
cancer (excluding non-invasive skin cancer), 3) currently experiencing “significant
cancer-related fatigue” (determined by self-report). Individuals who reported fatigue

that was attributable to another medical condition were excluded from participation.

Table 2.1 Demographic characteristics of participants

Variable Category n (%)
Method of participation Online 89 (57%)
Hard-copy 66 (43%)
Gender Female 128 (83%)
Male 27 (17%
Marital status Single 36 (24%)
Married/Long-term partner 112 (73%)
Widowed 4 (3%)
Employment status Employed full-time 50 (33%)
Employed part-time 14 (9%)
Unemployed 13 (9%)
Student 5(3%)
Housewife 16 (10%)
Retired 27 (18%)
Resigned/off work due to illness 27 (18%)
Cancer Type Breast cancer 44 (28.5%)
Lymphoma 35 (23%)
Gynaccological 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” Surgery 100 (65%)
Chemotherapy 120 (78%)
Radiation therapy 53 (35%)
Stem cell transplant 6 (4%)
Time since treatment Active treatment 48 (31%)
<1 years post-treatment 46 (30%)
1-2 years post-treatment 22 (14%)
>2 years post-treatment 39 (25%)
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 numbers and percentages represent the total number of people who

received each treatment.
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2.2.4 Participants. One hundred and fifty-five patients with a variety of cancer
diagnoses participated; 12 participants were recruited through an oncology care team,
54 were recruited through cancer support groups, and 89 were recruited through cancer
association websites. Table 2.1 describes the sample demographic characteristics. The
first 22 participants were not asked to complete follow-up assessments'. Of the
remaining 133, 97 returned the follow-up questionnaires, 9 had requested not to be re-
contacted and 27 did not complete the follow-up giving a response rate of 78%. The
mean age was 50 years (SD = 12.34 years); the mean time since diagnosis was 2 years
and 11 months (SD = 43.34 months, Median = 19 months). Forty percent of the sample
(n = 58) suffered from an additional medical condition. The most common types of
conditions reported were high blood pressure (n = 11), asthma (n» = 10), hypothyroidism
(n = 8), and arthritis, cardiac problems, 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 of the IPQ-CRF. The hypothesised factor structure
of Section B of the IPQ-CRF at both Time 1 and 2 was tested with CFA using AMOS 7
(SPSS Inc., Chicago, Illinois 60606, US). The hypothesised CFA model specified the
items purported to measure timeline acute/chronic and cyclical, consequences, personal
and treatment control, illness coherence and emotional representation as indicators of
latent factors representing the theoretical illness dimensions. As the chi-square index is
an inadequate stand alone fit index, because of its sensitivity to small and large sample
sizes (Bentler & Bonett, 1980), different fit indices were used to evaluate the model.
The standardised root mean square residual (SRMR), which quantifies the mean
absolute value of the correlation residuals, is reported; lower values indicate better
model fit, with values below .05 indicating good fit. Model fit was also examined using
the comparative fit index (CFI), which approaches 1 for a perfect model fit. Values
exceeding .95 indicate a good fit of the model to the data (Hu & Bentler, 1999);
however, values greater than .90 are acceptable (Bentler, 1990). Finally, the root mean
square error of approximation (RMSEA), a parsimony adjusted index that corrects for
model complexity, was examined. Values close to or lower than .05 indicate a close
approximate fit (Hu & Bentler, 1999). In addition, configual and metric factorial

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

1 . %
due to an administrative error.
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Causal attributions can represent a number of different sub-factors, which can
vary across different conditions (Moss-Morris et al., 2002). Therefore, in line with
previous research (e.g., Moss-Morris et al., 2002), the factor structure underlying
Section B of the IPQ-CRF, the causes items, was explored separately using principal
components analysis (PCA) with a Varimax rotation. The number of factors was
determined by examining the Eigenvalues and the scree plot; item loadings greater than
0.5 were taken to represent a factor.

Section A of the IPQ-CRF, the identity items, was not included in the CFA or
PCA because this scale is calculated in a different manner to the other subscales.
Psychometric testing of this section is described below.

2.2.5.2 Psychometric properties of the IPQ-CRF identity subscale. The
validity and reliability of the identity scale were tested using methods described by
Moss-Morris et al. (2002). A paired samples 7 test was used to compare the number of
experienced symptoms with the number of symptoms associated with CRF in order to
support a conceptual distinction between symptom experience and illness identity. The
internal reliability of the identity scale was evaluated using Cronbach’s alpha. Finally,
the frequency with which each symptom was included in participants’ illness identity
was investigated as an indicator of the content validity of the symptom list.

2.2.5.3 Psychometric properties of the IPQ-CRF Section B and C subscales.
The internal reliability of the subscales was evaluated using Cronbach’s alpha for Time
1 and 2. Pearson correlations were used to examine the test re-test reliability of the
mean subscale scores across the two timepoints. Correlation coefficients between .40
and .59 were considered fair, between .60 and .74 were considered good, and between
.75 and 1.00 were considered excellent (Cicchetti, 1994). Pearson correlations
investigated the interrelations among the IPQ-CRF subscales and between the IPQ-CRF
subscales and fatigue severity at Time 1 to assess whether these relationships were
theoretically consistent. These analyses were used as an indicator of concurrent
validity. Regression analysis assessed whether the Time 1 and 2 IPQ-CRF dimensions
predicted fatigue severity in line with the CSM, and whether the cognitive
representations of CRF could explain the variance in emotional representations (Moss-
Morris et al., 2002). Two items (diminished energy and fatigue after physical activity)
were dropped from the identity subscale for these analyses to avoid confounding the

predictor and outcome variables.



Finally, to examine aspects of external validity, discriminative validity was
evaluated using the known-groups method; firstly, by comparing participants on active
treatment to cancer survivors who had completed treatment at least one year previously,
and secondly, by comparing participants with the most severe fatigue (score <10 on the
FACT-F) to participants with nonclinical levels of fatigue (score >35 on the FACT-F)
on the IPQ-CRF dimensions at Time 1 using independent samples ¢ tests. Based on the
CSM, participants with severe fatigue were expected to have more negative CRF
representations than those with nonclinical levels of fatigue. In line with previous
research (e.g., comparison of acute and chronic pain patients; Moss-Morris et al., 2002),
cancer survivors with persistent fatigue were expected to have more negative CRF
representations than participants still on active treatment. However, no differences
were expected between cancer survivors and patients on active treatment on the control
dimensions or the treatment-related causal attributions. As fatigue is a widely
recognised side-effect of cancer treatment and patients generally expect to experience
this symptom during treatment (Hofman et al., 2007), it was hypothesised that
participants on active treatment would attribute their fatigue to treatment-related factors
and would 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 would also
endorse treatment-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 of the IPQ-CRF Section B subscales. CFA of the IPQ-CRF items
at both Time 1 and 2 showed that a seven-factor solution fit the data adequately. For
Time 1, although the ¥*(168) = 256.27, p < .001 was statistically significant, the
goodness of fit indexes indicated satisfactory fit (CFI = 0.94; RMSEA = 0.059; 95% CI:
044-.073) and the average of the residuals was small (SRMR = .07). Similarly, the
Time 2 y(168) = 239.53, p < .001 was statistically significant; however, the goodness
of fit indexes indicated satisfactory fit (CFI = 0.94 RMSEA = 0.061; 95% CI: .046-
.076) and the average of the residuals was small (SRMR = .09). The standardised factor
loadings at Time 1 and 2 are displayed in Table 2.2 with the internal reliability of each
latent factor.

To test for factorial invariance across time, a model in which the loadings

(factor loadings, factor variances, factor covariances, and error variances) for
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corresponding items at Time 1 and 2 were constrained to be equal was compared with
an unconstrained model, in which loadings were freely estimated. The two models
were not statistically different, xz difference (41df) = 41.55, p = ns, supporting configual
and metric factorial invariance (Byrne, 2009; Horn & McArdle, 1992).

Table 2.2 Standardized factor loadings of the IPQ-CRF items and internal reliabilities

of the subscales for Time 1 and Time 2

[PQ-CREF items and subscales Time I  Time?2
p p
Time line (T1 Cronbach a= .83; T2 Cronbach a= 86)
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 () -.80 -.83
Timeline Cyclical (T1 Cronbach a=.79; T2 Cronbach o= .77)
The severity of my fatigue changes from day to day g2 .96
My fatigue is unpredictable 3 T2
I go through cycles in which my fatigue gets better and worse .80 .66

Consequences (T1 Cronbach a=.71; T2 Cronbach a= .82)

My fatigue is a serious condition .83 A5

My fatigue has had major consequences for my life .78 .90

My fatigue causes difficulties for those who are close to me 23 .59
Personal Control (T1 Cronbach o= .78; T2 Cronbach a=.77)

What I do can determine whether my fatigue gets better or worse .63 .65

The course of my fatigue depends on me .88 .96

I have the power to influence my fatigue .86 78
Treatment Control (T1 Cronbach o= .74; T2 Cronbach a=.74)

The negative effects of 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
Coherence (T1 Cronbach a= .87; T2 Cronbach o= .84)

My fatigue is a mystery to me (r) .89 .88

My fatigue doesn't make any sense to me (1) 92 95

I have a clear picture or understanding of my fatigue -.70 -.65
Emotional representation (T1 Cronbach a= .87; T2 Cronbach o= .81)

I get depressed when I think about my fatigue .86 a1

When [ think about my fatigue I get upset 93 .84

Having this fatigue makes me anxious 70 sl

Note. Tl =Time 1, T2 = Time 2, 3 = Standardised factor loading, (r) = item reverse

scored.

17



2.3.1.2 EFA of the IPQ-CRF causal attributions subscales. As causal
attributions can comprise 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 of low factor loadings or because they loaded highly on to more
than one factor. The factor analysis of the remaining items produced 4 factors with
Eignevalues over 1, which accounted for 67% of the variance (see Table 2.3 for item
loadings). The factors were labelled psychological, behavioural, cancer treatment-
related, and unchangeable attributions and they accounted for 23%, 18%, 14%, and
12% of the total rotated variance respectively. The internal reliability of the causal

attribution subscales are displayed in Table 2.3.

Table 2.3 PCA of causal attributions with Varimax rotation and Cronbach’s alpha

values at Time 1 and Time 2 for the retained causes subscales

Component
| 2 3 -4
Psychological attributions (T1 o= .80; T2 a=.78)
Stress 837 .029 .032 -.059
Distress (e.g., anxiety or depression) 811 264 -.059 -.064
Mental attitude (e.g., thinking about life negatively)  .705 195 .003 123
Family problems or worries .656 240 -214 .160
Sleep disturbances .584 -.100 116 129
Behavioural attributions (T1 o= .76; T2 o= .67)
Decreased physical fitness .026 895 122 .024
Decreased activity .108 .883 .039 113
My diet 296 590 -.142 .060
Cancer treatment attributions (T1 o= .70; T2 a= .68)
Side-effects from my cancer/my cancer treatment .056 -.039 896 017
Cancer Treatment -.070 .079 .891 .038
Unchangeable attributions (T1 a= .58; T2 a= .43)
Hereditary - it runs in my family .000 2057 -.033 843
Poor medical care in the past 1677 .095 .087 .799

Note. T1 =Time 1, T2 = Time 2.

2.3.1.3 Content validity and internal reliability of the identity subscale. A
significant difference was found, #125) = 5.40, p < .001, between the number of
symptoms experienced (M = 11.44, SD = 4.11) and the number of symptoms associated
with CRF (M = 10.29, SD = 4.23). The frequency with which each symptom was
included in participants’ illness identity was investigated as an indicator of the content
validity of the symptom list. ‘Diminished 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 hours’ (74%). The remaining 16 symptoms were endorsed by more than
50% of participants. The internal consistency of the illness identity subscale was .87.

2.3.2 Intercorrelations among the IPQ-CRF subscales and causal
attributions. Moderately strong, significant correlations were observed among the
[PQ-CRF dimensions and causal attribution (see Table 2.4). Significant, positive
correlations were observed among the identity, timeline-acute/chronic, consequences
and emotional representations dimensions. Identity was also positively correlated with
psychological, treatment, and unchangeable causal attributions. Participants with
higher timeline cyclical scores were more likely to perceive severe consequences and
have lower illness coherence. Participants who had higher illness coherence were less
likely to have negative emotional representations and more likely to have higher
personal control beliefs. Treatment control was significantly correlated with personal
control and unchangeable causal attributions. Significant, positive correlations were
observed among psychological, behavioural and unchangeable casual attributions.
Participants who held psychological casual attributions were more likely to have higher
perceived personal control but a more negative emotional representation. Behavioural
causal attributions were also significantly associated with personal control. Participants
who had treatment-related causal attributions were more likely to hold severe
consequence beliefs.

2.3.3 Test-retest reliability. Most of the IPQ-CRF dimensions showed good
test-retest reliability (see Table 2.4) with correlations ranging from .54 to .78.
Treatment control and unchangeable causal attributions were the only dimensions with
a test re-test correlation of less than .6.

2.3.4 Relationships between the IPQ-CRF subscales and fatigue. Several
[PQ-CRF dimensions had moderate to strong correlations with fatigue severity (see
Table 2.4). The strongest correlations were between fatigue and illness identity,
consequences and emotional representations. Participants with more severe fatigue
were more likely to have a strong illness identity, chronic time-line perceptions, more
severe perceived consequences, lower illness coherence, and more negative emotional
representations. More severely fatigued participants were also more likely to have

psychological, unchangeable and treatment-related causal attributions.
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Table 2.4 Correlations among the IPO-CRF dimensions and causal attribution subscales at Time [ and correlations between the IPQO-CRF

dimensions and causal attribution subscales over the two timepoints and with fatigue severity

& = % B % 'rrefi:;st r FT;%g?ity

1. Illness identity - AREE -.63%*
2. Timeline acute/chronic 29%% b - 32%*
3. Timeline cyclical A7 - B -.07
4. Consequences S0ES 7k FOxE -.64%*
5. Personal control -.05 i’s - .60%* 14

6. Treatment control .01 .03 BTXE o DBEE -.06
7. lllness coherence -.16 -30%* 20%% - 02 16** 30>
8. Emotional representation A48** .08 -.14 .03 - 66%* 53 %%
9. Psychological causes 30%F .03 J18* .10 B2 Wk J4x* - 24%*
10. Behavioural causes .08 A2 21> A1 .07 .60%* -.08
11. Cancer treatment causes 26%* .06 -11 .03 .05 62 - 18%
12. Unchangeable causes 225 -.01 13 25%% 21* S4H% =23%*

*p<.08. " D0l



The IPQ-CRF dimensions at Time 1 accounted for 64% of the variance in
fatigue severity (F(12, 88) = 15.71, p <.001) and 54% of the variance in fatigue severity
(F(12, 58) = 7.73, p <.001) at Time 2. Identity and consequences were significant
predictors at both timepoints, and psychological causal attribution was significant at
Time 2 (Table 2.5). The IPQ-CRF cognitive dimensions accounted for 37% of the
variance in emotional representation (F(12, 88) = 5.94, p <.001), whereby coherence
and psychological causal attributions made significant contributions to the model (see

Table 2.5).

Table 2.5 Illness representations as predictors of fatigue severity at Time 1 and Time 2

and emotional representation at Time 1

Fatigue severity Fatigue severity Emotional
Time 1 Time 2 representation
B SE B Beta B SE B Beta B SEB Beta
[llness identity -0.75 0.18 -.33%** -0.86 0.26 -36%**  0.04 0.03 .15
Taelips. . 0.15 0.67 .02 092 111 .09 009 0.11 -09
acute/chronic
Timeline cyclical 0.49 0.82 .04 193, - 1.33 .16 -0.08 0.13  -.06
Consequences -5.1 095 -47%x* -6.04 1.47 -.53%** 022 ©.17 17
Personal control 1.00 0.89 .09 1.03 1.29 .09 -0.04 0.14 -.03
Treatment control -0.87 0.87 -.07 -2.24 1.36 -.16 -0.02 0.14 -0l
[lIness coherence 0.52 0.74 .05 0.71 1.05 .07 -0.42 0.11 -37%**
Psychological causes -1.39 0.70 -.15 -2.78 0.98 -.29* 023 011 20%
Behavioural causes  0.75 0.61 .08 -0.38 091 -.04 -0.06 0.10 -.05
COnCETUSOMIE, om0 <5 0.01 106 .00 001 012 -0l
causes
Unchangeable causes -0.22 0.63 -.02 0.78 0.93 .08 0.08 0.10 .07
S i -0.85 0.68 -.10 0.07  0.98 .01 - - -

representation
Fatigue severity - - - - - - -0.02 0.02 -.17

*p < .05, **p < 01, ***p< 001.

2.3.5 Known group validity. Cancer survivors had significantly longer
timeline perceptions, more severe perceived consequences, lower illness coherence, and
more negative emotional representations than participants still on active treatment (see
Table 2.6). The most severely fatigued participants had a significantly higher illness
identity, a more chronic timeline perception, more severe perceived consequences, and
more negative emotional representations than participants with nonclinical levels of

fatigue (see Table 2.6).
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Table 2.6 Comparison between (1) participants on active treatment and cancer
survivors and (2) participants with severe fatigue and participants with nonclinical

levels of fatigue on the IPQ-CRF subscales

D) 2)
Active Cancer Severe Nonclinical
treatment Survivors t fatigue fatigue t
M (SD) n=48 M (SD) n=61 M (SD) n=16 M (SD) n=16
Illness identity  8.24 (3.69) 9.38 (4.45) -1.27 11.71 (2.73) 3.25 (3.01) 6.75%**

Timeline chronic 2.83 (0.98)  3.35(0.98) -2.72**  3.85(0.84) 229(0.95)  4.79%%*

i 3.80(0.85) 3.88(0.89) -0.44 3.54(0.90) 3.49(0.74)  0.18

cyclical

Consequences  3.04 (0.98) 3.68 (0.87) -3.56*** 4.25(0.86) 2.33(0.87)  6.08%**
Personal control 3.30 (0.87)  3.16 (0.88)  0.86 2.83(0.73) 3.26(1.06)  -1.31
g 3.18(0.77)  3.05(0.79) 0.91 327(0.82) 3.14(0.85) 042
control

Illness coherence 3.62 (1.06)  3.15(1.03) 2.28%* 3.23(1.02)  3.90 (0.86) -1.95
Emotional * ' g4'1 05)  3.46(1.08) -3.004* 3.98(0.83) 2.19(1.04)  5.23%**
representations

Psychological

= *
S 3.11(0.99) 3.29(0.95) -0.96 3.56 (0.87) 2.77(1.02) 2.25

Behavioural

il 3.02(1.13) 281 (1.11) 0.94 2.96 (1.19) 2.42(0.93) 1.31

Cancer treatment

% 2
S 4.47(0.69) 4.42(0.82) 0.28 4.50 (0.76)  4.12(0.71) 1.38

Unchangeable

I 2.57(1.06) 2.52(0.93) 0.23 2.89(0.84) 2.15(1.34) 1273

*p <.05, *¥*p < .01, ***p<.001.

2.4 Discussion

The present study developed and evaluated a version of the IPQ suitable for use
with patients who suffer from CRF. CFA demonstrated acceptable fit with the data
supporting the proposed theoretical structure of the scale. To date few studies have used
a CFA approach to test the factor structure of the IPQ and none have adequately
adapted the IPQ for CRF; thus, the present findings make an important contribution to
the IPQ literature and present a useful and psychometrically robust measure for use in
CREF research.

2.4.1 TPQ-CRF dimensions: 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 treatment control factor because it does not explicitly address the
influence treatment has on fatigue and thus respondents may have considered other non-

treatment related strategies that could help CRF. Similarly, the item “My fatigue causes
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difficulties for those who are close to me” may not be as appropriate for the
consequences subscale because it focuses on the impact of CRF on others and not on
one’s own life. It is recommended that the suitability of these items be investigated
further and that possible alternatives are considered. For example, the items “Treatment
can reduce my fatigue” and “My fatigue has not had much effect on my life” may be
more consistent with the treatment control and consequences subscales, respectively.
Nevertheless, the data support the reliability of the IPQ-CRF; the scale’s dimensions
demonstrated excellent internal consistency and the test re-test reliability of most of the
subscales was satisfactory.

2.4.2 ldentity and causal attribution subscales. The findings support the
suitability of the amended identity subscale; all of the items formed part of the illness
identity of some participants and a significant difference was found between the number
of symptoms experienced and illness identity. Support was found for psychological and
behavioural causal dimensions similar to those reported previously (Hagger & Orbell,
2005; Moss-Morris et al., 2002; Wittkowski, Richards, Williams, & Main, 2008) and a
cancer treatment-related causal attribution dimension emerged. Although a fourth
factor (‘unchangeable causes’) emerged, the reliability coefficients for this construct
were low and therefore it should be treated with caution.

2.4.3 Psychometric evaluation of the IPQ-CRF subscales. Correlations
among the [PQ-CRF subscales revealed relationships in line with the CSM. As in
previous studies (Hagger & Orbell, 2005; Moss-Morris et al., 2002; Wittkowski et al.,
2008), emotional representation was strongly related to several cognitive dimensions
(e.g., identity, timeline acute/chronic, consequences, and illness coherence) supporting
the idea that there is some conceptual overlap between the cognitive and emotional
representations of an iliness. Nevertheless, the intercorrelations among the IPQ-CRF
dimensions support the empirical distinction between these constructs. For example,
the distinctions between the personal and treatment control subscales and the timeline
acute/chronic and cyclical subscales proposed by Moss-Morris et al. (2002) were
upheld. The pattern of correlations among the subscales is also largely in line with
previous findings (e.g., Hagger & Orbell, 2005; Moss-Morris et al.,, 2002). For
example, significant positive intercorrelations were found between chronic timeline
perceptions, negative perceived consequences and emotional representations, and

positive relationships were observed between the attribution subscales and identity.
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The validity of the IPQ-CRF was further supported by comparisons between
different subgroups of participants. Participants with the most severe fatigue had
significantly more negative representations of CRF than participants with nonclinical
levels of fatigue suggesting that illness beliefs can discriminate between these
subgroups. In line with expectations, cancer survivors had significantly more negative
beliefs regarding the timeline, consequences, illness coherence, and emotional
representation of CRF than participants still on active treatment. However, no
significant differences were observed between these subgroups on the control or the
causal attribution dimensions. Although cancer treatments are known to cause fatigue
during active treatment, there is little evidence that they continue to play a role in
causing persistent CRF post-treatment (Gielissen, Verhagen, et al., 2007) and greater
endorsement of such somatic attributions by cancer survivors has been associated with
more severe fatigue (Gielissen, Verhagen, et al., 2007; Servaes, Verhagen, et al.,
2002c¢). This association between treatment-related casual attributions and more severe
fatigue was also found in the current study. Thus, while treatment-related attributions
during cancer treatment are in line with scientific evidence, such attributions can be
maladaptive after the completion of treatment. It is also interesting that no overall
difference was found in personal control between participants on active treatment, when
fatigue is known to be largely attributable to treatment, and those post-treatment, when
factors under patients’ own control can undoubtedly contribute to fatigue (e.g., sleeping
patterns, activity levels).

Many moderately large significant relationships were observed between fatigue
severity and other IPQ dimensions, supporting the idea that the way patients think about
their fatigue can impact illness outcomes. Specifically, these findings suggest that
patients with stronger illness identities, longer timeline perceptions, more serious
perceived consequences, lower illness coherence, and higher emotional representations
are more likely to have severe fatigue. Overall, participants’ illness representations
explained a substantial proportion of the variance in fatigue severity and emotional
distress regarding CRF. As increasing numbers of people are living with and
recovering from cancer, due to earlier detection and more effective treatments, more
emphasis needs to be placed on understanding, preventing and treating the long-term
consequences of treatment like fatigue. Although fatigue may start as a side-effect of
cancer and/or its treatment, it is clear that it can develop into a major health issue in its

own right that can have an extremely negative and long-term impact on cancer
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survivors’ quality of life (National Comprehensive Cancer Network, 2010). The value
of investigating belief-systems in order to understand the development of similar
psychosomatic conditions, such as CFS, has been illustrated (Hagger & Orbell, 2003).
The current study suggests that adopting such a self-regulatory framework to
understand the development of CRF, or indeed other chronic conditions that are
initiated by medical treatments, would be beneficial. Future longitudinal research
should investigate whether representations of CRF before and after cancer treatment
can predict the maintenance of CRF post-treatment. If cognitive predictors of persistent
CRF can be reliably identified then early targeted interventions can be developed to
challenge the formation of maladaptive beliefs, and thereby help to prevent the
development of chronic CRF in cancer survivors.

2.4.4 Limitations. The study sample size was small and less than 20% of the
sample was male, which limits the generalisability of the findings. As recruitment was
carried out on-line and through cancer centres it is possible that there was a sampling
bias; those with more problems associated with fatigue may have been more likely to
come across the study and participate. Furthermore, participants recruited through
cancer support groups may have had different representations of CRF as a result of their
involvement in such groups.

Almost a third of the sample was still on active treatment and therefore may not
yet have developed concrete representations of their CRF. As beliefs regarding fatigue
are likely to play a greater role post-treatment, when the biological effects of treatment
are no longer as influential, additional research with greater numbers of cancer
survivors is necessary to replicate and expand on these findings. This may also explain
why some IPQ dimensions had low test-retest reliability; when participants who were
less than a year post-treatment were excluded from the analyses the test-retest reliability
improved. Thus, while the IPQ-CRF could still be useful for exploring the illness
representations of fatigued cancer patients during and shortly after cancer treatment,
these representations may not be as stable as those of persistent CRF sufferers.
Furthermore, as this was the first study to examine patients’ causal attributions of CRF,
and as many causal items did not fall into meaningful categories, the stability of the
causal dimensions should also be investigated.

Additional psychometric testing of the IPQ-CRF is warranted. The piloting of
the scale was limited as only 12 participants took part in the initial testing of the scale

and only one expert was asked to check the appropriateness of the items. Qualitative
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respondent feedback from a larger sample and think-aloud protocols would be
beneficial to further assess content validity and response process validity. The content
validity of the identity scale could also be explored by testing whether respondents
routinely report any other symptoms of 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 of concurrent validity in the absence of 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 of
fatigue outcomes. Finally, the test-retest interval in the current study was very short.
Future research should explore whether the fatigue representations of long-term cancer
survivors with fatigue are stable over longer follow-up periods.

All participants in the current study self-reported that they had “cancer-related”
fatigue. There are many different clinical or medical factors, such as anaemia, pain, and
the presence of 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 medical
conditions, and some of these were indeed related to fatigue, it was not possible to
ascertain whether the fatigue they experienced was caused entirely or in part by such
factors. Finally, a measure of depression was not included in the current study to
minimise participant burden.  However, 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 of 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 of
their fatigue. The CRF-IPQ was developed for this purpose and the results of the initial
psychometric testing of 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 of the scale was supported by examining
the dimensionality and internal consistency of the items. Confirmatory approaches

supported the a priori hypothesised factor structure of the scale at two assessment
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points. In addition, formal assessment of measurement invariance over time was
supported.  Finally, the present study provided some evidence of discriminative
validity; however, as Clark and Watson (1995) point out, establishing external validity
1s an ongoing process and further psychometric testing of the CRF-IPQ is necessary.
The CRF-IPQ may be uscful clinically to help identify whether patients with
CRF have inaccurate or unhelpful representations of their fatigue. Identifying such
beliefs is important for understanding the factors that may contribute to inappropriate
coping behaviours and the persistence of CRF post-treatment. However, further
research is necessary to explore the relationship between patients’ representations of

their CRF, their coping behaviours, and long-term fatigue outcomes.
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Chapter 3: The Development and Persistence of Fatigue in Patients Treated for

Cancer: A Review of the Literature.

“The fatigue I am experiencing does not care about positive thinking!! :) I'm too tired to
exercise much now because I don't have the energy despite trying to keep going. In short, the
fatigue is definitely not just in my mind!” — Laura

Cancer-related fatigue (CRF) is an extremely common and potentially long-term
side-effect of cancer treatment, whose actiology is still not adequately understood. The
purpose of this chapter is to review the existing literature on the prevalence of CRF and
the trajectory of this side-effect over time, outline the potential causes of CRF, and
consider the evidence for proposed contributing factors that may maintain fatigue after
cancer treatment. Furthermore, the theoretical framework for the thesis is presented.

3.1 The Prevalence and Severity of Cancer-Related Fatigue over the Cancer
Trajectory

Fatigue is the most common side-effect of cancer treatment, affecting virtually
all patients treated with multimodel therapies, intense or dose-dense treatment protocols
(National Comprehensive Cancer Network, 2010). Studies that assessed fatigue
severity during cancer treatment and included a comparison group of healthy controls
have consistently reported that cancer patients have significantly higher levels of
fatigue during active treatment than the general population (Holzner et al., 2002;
Jacobsen, Hann, et al., 1999; Tchen et al., 2003). In addition, research suggests that
many patients experience heightened fatigue even before their surgical or adjuvant
treatment (Ancoli-Israel et al., 2006; Jacobsen, Hann, et al., 1999; Spichiger et al.,
2011). For example, Nieboes et al. (2005) reported that around 20% of the breast
cancer patients in their study were fatigued before the start of chemotherapy. Fatigue
prior to cancer treatment could be related to the disease itself, prior surgical treatment
or psychological distress related to the treatment and diagnosis (Jacobsen, Hann, et al.,
1999).

While most studies on fatigue and cancer have focussed on fatigue during
treatment, fatigue also remains an important problem for disease-free cancer survivors
(Servaes, Verhagen, & Bleijenberg, 2002a). In a review of the literature, Prue et al.
(2006) reported that CRF continues to affect between 19 and 38% of patients after
treatment has been completed, and research highlights significantly greater levels of

fatigue in cancer survivors compared to the general population (Andrykowski et al.,
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1998; Fossa, Dahl, & Loge, 2003; Minton & Stone, 2008). Longitudinal studies also
support the continued impact of fatigue long after treatment. For example, Bower et al.
(2006) found that the prevalence of fatigue in breast cancer survivors remained stable at
around 33% between 1-5 years and 5-10 years after diagnosis, whereby 21% of the
sample demonstrated a persistent fatigue profile. Some evidence suggests that fatigue
can actually worsen over time in cancer survivors; Goedendorp et al. (2011) reported
that the severity of fatigue increased during a post-treatment follow-up of between 4
and 42 months for patients treated with chemotherapy.

Although the research carried out to date illustrates that fatigue is an important
problem both during and after cancer treatment, the prevalence rates reported in these
studies varies widely. For example, according to Prue et al. (2006), fatigue affects
between 39% and >90% of patients undergoing cancer treatment while Servaes et al.
(2002a) reported rates between 25% and 75%. Variation in such rates may be due to
the heterogeneity of the study samples, which differ according to cancer and treatment
type, disease stage and assessment times. However, even studies on similar patient
groups after the completion of treatment have reported widely different prevalence
figures. For example, studies on breast cancer survivors at least one year post-treatment
have reported fatigue prevalence rates of 20% (Nieboer et al., 2005), 31% (Lindley,
Vasa, Sawyer, & Winer, 1998) 34% (Bower et al., 2006; Cavalli Kluthcovsky et al.,
2011), 41% (Meeske et al., 2007) and 56% (Okuyama et al., 2000). While these studies
differ to some extent on sample characteristics and follow-up timepoints, variation in
the percentage of fatigued patients reported are also likely to be due to factors such as
the assessment tools used to measure fatigue and the cut-off values used to define
fatigue caseness. Most studies have used self-report scales of fatigue that vary in terms
of the dimensions of fatigue they assess and in terms of the quality of their
psychometric properties (Minton & Stone, 2009). Diagnostic criteria for CRF have
been established (Cella et al., 2001); however, prevalence rates based on these also vary
widely due to the lack of consistency in how they are applied (Donovan, McGinty, &
Jacobsen, 2012). Differences in measurement of fatigue and sampling between studies
thus make it difficult to compare across cross-sectional studies to identify how fatigue
severity and prevalence varies across the cancer trajectory and between different
treatment protocols and patient groups.

A number of longitudinal studies have documented the severity and/or

prevalence of fatigue prospectively from before treatment to post-treatment follow-up.
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Nieboer (2005) found no differences in fatigue severity or prevalence (~20%) in
patients treated with chemotherapy for breast cancer between assessments before the
start of chemotherapy and 1-, 2-, and 3- year follow-ups. Conversely, Andrykowski et
al. (2005) reported that the prevalence of CRF increased from 10% before
chemotherapy to 26% after treatment, whereby 5% of the sample demonstrated
persistent fatigue. In this study a clinical interview was used to determine whether
patients met the CRF diagnostic criteria rather than a self-report scale of fatigue.
Goldstein (2012) reported fatigue prevalence rates of 24% after surgery, 42% after
adjuvant treatment, 19% 6 months post-treatment, 15% one year post-treatment and
21% five years post-treatment in patients treated for carly stage breast cancer and
assessed using a self-report fatigue scale. CRF was a persistent problem for 11% of
participants 6 months after treatment and continued for 6% of the sample 12 months
after treatment. 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 of persistent CRF in cancer survivors.

3.2 The Causes of Cancer-Related Fatigue

The cause of CRF is complex and is likely to involve a number of different
contributing factors rather than any single mechanism. Furthermore, there is a temporal
aspect to its development and the factors that play a role may vary between individuals.
Research implicates numerous biological, psychological, social, and behavioural factors
as well as sleep disturbances in the aetiology of CRF, many of which may also help to
exacerbate or perpetuate existing fatigue. Elucidating the precise aetiology of CRF is
difficult, not only because of the wide range of factors that may be involved, but also
because many of these factors are interrelated themselves and may reciprocally
influence one another.

3.2.1 Theoretical models for understanding CRF. A number of different
models 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 of fatigue in cancer patients (e.g., see Payne, 2004). The two
models that are most frequently cited as theoretical frameworks for empirical studies of
CRF are Piper’s (1987) integrated fatigue model and Winningham 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, symptoms, treatment, disease,
sleep/wake and activity/rest cycles (Piper et al., 1987). The model has been cited as the
conceptual framework for many studies on CRF (e.g., Berger et al., 2008; Berger &
Walker, 2001; Meeske et al., 2007; Von Ah, Kang, & Carpenter, 2008). However,
although it acknowledges the multifactorial nature of CRF and overlap among
contributing factors, the model does not infer temporal relationships between concepts
and it is unclear how these various factors influence one another and fatigue. Although
descriptive models make an important contribution by identifying factors that are
pertinent to health outcomes, content specific process models that outline “how things
happen” are required to examine the mechanisms underlying such associations
(Leventhal, Musumeci, & Contrada, 2007, p. 381).

Winningham et al.’s (1994) psychobiological-entropy model explicitly
acknowledges temporal relationships between contributing factors to CRF and provides
a framework for understanding how fatigue can develop over time in cancer patients. A
combination of pre-existing conditions, environmental influences, cancer and cancer
treatments are thought to lead to reductions in physical activity, which results in
reduced energy capacity and, subsequently, decreased functional status and fatigue in a
sclf-perpetuating cycle that can ultimately result in disability. Thus, the importance of
balancing activity and rest patterns is emphasised; however, crucially, the model
explicitly acknowledges that fatigue can be a secondary symptom of cancer that
manifests as a result of an individual’s responses to cancer and its associated effects.
Nevertheless, the model’s focus on a select number of predictors and the relationships
between them means that it does not fully account for the complex, multifactorial nature
of CRF. For example, it does not adequately consider the role of cognitive processes in
post-cancer fatigue.

More recently, researchers (e.g., Andrykowski et al., 2010; Servaes et al., 2007)
have started to approach CRF from a cognitive-behavioural perspective. For example,
Donovan et al. (2007) investigated whether catastrophising as a cognitive factor and
physical activity as a behavioural factor could help to perpetuate fatigue following
breast cancer treatment. Cognitive-behavioural models have been developed to explain
a number of health conditions and symptoms with a multifactorial aetiology, including
fatigue in multiple sclerosis (van Kessel & Moss-Morris, 2006) and chronic fatigue
syndrome (Deary et al., 2007; Knoop et al., 2010; Wessely, Hotopf, & Sharpe, 1998).

The cognitive-behavioural perspective offers a broad theoretical framework that
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captures a wide variety of factors that might contribute to an illness or symptoms and,
furthermore, outlines how such contributing factors might interact with one another to
maintain symptoms over time. While the importance of patients’ beliefs and the role
that cognitions play in perpetuating symptoms is central to this approach, cognitive-
behavioural models also subsume biological, psychological and behavioural
contributing factors in an integrated way, helping to structure thinking about the causal
mechanisms underlying symptoms. As the roles of different contributing factors in
initiating and perpetuating symptoms are explicitly considered, cognitive-behavioural
models propose pathways of influence that can be tested empirically.
3.2.1.1 A cognitive-behavioural model of CRF. The cognitive-behavioural

model presented in Figure 3.1 outlines the theoretical framework that was used in the
current thesis. The model distinguishes between the factors that may predispose
individuals to develop more severe fatigue in response to cancer and/or cancer
treatments 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
of fatigue at various stages of the cancer treatment trajectory (Wang, 2008) and findings
supporting different intervention approaches depending on a patient’s treatment status
(National Comprehensive Cancer Network, 2012a). The model also incorporates a
wide variety of biological, psychological, behavioural and cognitive contributing
factors that have been linked to CRF and synthesizes the perspectives of difterent
explanatory models that have been put forward to explain fatigue associated with
cancer. Individual characteristics, such as a history of a depressive disorder, the
presence of comorbidities, trait anxiety, or high BMI, are thought to predispose patients
to experience more severe or persistent fatigue in response to cancer. Such factors are
similar to the innate host factors identified in Piper’s (1987) fatigue model. Disease-
related factors and/or acute treatment effects (e.g., inflammation, HPA-dysregulation,
anaemia or pain) are proposed as the initiating factors that trigger the onset of fatigue.
Finally, patients’ cognitive, behavioural, emotional and physiological responses to
symptoms, as well as interactions among these responses, are thought to maintain
fatigue in a self-perpetuating cycle after the acute effects of cancer and cancer
treatments have subsided. As an example of this, a patient may become physically
deconditioned due to treatment-related fatigue and decreased activity levels during
treatment. The sensation of fatigue or aches and pains may be distressing and lead to

worrying thoughts about disease worsening or the belief that more rest is needed.

32



Excessive rest and low activity levels may contribute further to physical deconditioning
and fatigue and consequently greater distress. Emotional distress might also contribute
to sleep disturbances and physiological changes that could also exacerbate fatigue.
Thus, after cancer treatment is completed and the impact of cancer/treatment-related
causes of fatigue is reduced, these cognitions, emotions, behaviours and physiological

responses remain and help to maintain one another as well as the fatigue.
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Figure 3.1. Cognitive-behavioural model of CRF with multidimensional and

multidirectional contributing factors.

This model of CRF thus integrates the diversity of factors that are identified in
Piper’s (1987) fatigue model. For example, it acknowledges how activity/rest cycles
and psychological response patterns can impact on fatigue while also incorporating
potential cancer and treatment-related causes. However, it explicitly considers how
such factors might influence one another and fatigue over time by applying a
psychological structure that can be used to guide further research and interventions for
CRF. Equally, Winningham’s proposed system of influences between the factors that
could lead to reductions in physical activity, deconditioning, and fatigue can be
subsumed under the model. For example, the idea that pre-existing conditions and the
effects of cancer and cancer treatments could act in combination to lower activity levels

and decrease functional status is consistent with this way of thinking about CRF.
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However, the model also allows for alternative pathways through which fatigue might
develop and persist that are independent of activity levels. Thus, individual differences
in the mechanisms underlying CRF are permitted using this framework; by identifying
multiple potential pathways of influence, the model accounts for the finding that not all
individuals with CRF experience each of the factors linked to CRF, such as symptoms
of depression, sleeping problems and low levels of activity.

The cognitive-behavioural model of CRF accounts for the complexity of the
symptom, the multitude of 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 of CRF in
an integrated and coherent way and permits the role of 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 of interrelations.

The current thesis used this integrative cognitive-behavioural model as a
conceptual framework for the research and analyses presented. The aim of the thesis
was not to test the model presented in Figure 3.1 in its entirety; however, the studies
carried out examined different aspects of 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 of this chapter. For the sake of
clarity, findings are presented in different categories of contributing factors; however,
as many of 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 of the factors that could be involved in the
fatigue experienced by cancer patients. It is not feasible to comment on all of 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 Contributing 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 of 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 example, it is possible that tolerance for fatigue varies with
age and there is some suggestion that younger cancer survivors experience more severe
fatigue (e.g., Banthia, Malcarne, Ko, Varni, & Sadler, 2009; Cavalli Kluthcovsky et al.,
2011). Younger cancer patients may report greater fatigue because they have greater
social and environmental demands and therefore fatigue necessitates bigger lifestyle
changes than for older patients who have experienced age-related fatigue (Banthia et al.,
2009). However, studies have also found more severe fatigue in older cancer patients
compared to younger patients (Butt et al., 2010). A number of studies have reported
significant associations between CRF and having/number of children (e.g., Dhruva et
al., 2010; Gerber et al., 2010). However, additional research is necessary in order to
establish whether such demographic factors are predictive of CRF.

Although the prevalence and severity of fatigue in cancer patients are greater
than in the general population (Fernandes et al., 2006; Jacobsen, Hann, et al., 1999),
supporting the role of cancer and cancer-treatments in initiating CRF, the relationships
between post-treatment CRF and cancer and cancer-treatment related factors are not
supported by most studies (e.g., Andrykowski et al., 1998; Hjermstad et al., 2005;
Minton, Alexander, & Stone, 2012; Okuyama ct al., 2000; Prue et al., 2006; Servaes,
Prins, Verhagen, & Bleijenberg, 2002; Servaes, Verhagen, et al., 2002¢; Young &
White, 2006). Clinical factors that could potentially impact CRF include disease type
and stage, time since diagnosis or treatment, type or extent of treatment, physical
comorbidities, menopausal status and BMI. However, research on these (e.g.,
Andrykowski et al., 2010; Bower et al., 2006; Huang 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 CREF, if any, is not adequately understood. The
relationship between CRF and BMI has received the most reliable support (e.g,
Andrykowski et al., 2010; Gerber et al., 2010; Huang et al., 2010; Reinertsen et al.,
2010; Wratten et al., 2004). In addition, comorbid conditions, such as hypothyroidism,
hypertension, and arthritis, as well as treatments for these, are likely to contribute to
fatigue (Berger, Gerber, & Mayer, 2012). For example, cardiovascular problems
predicted long-term fatigue in breast cancer survivors up to 10 years after diagnosis
(Bower et al., 2006). Although it is difficult to isolate the effects of comorbid
conditions from the many contributing factors to CRF, the contribution of such factors

needs to be carefully considered. Further research is necessary to establish what
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clinical factors impact on persistent CRF; however, currently there is little empirical
support for the continued effects of 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/treatment-related side-effects and comorbidities, such as thyroid and cardiac
dysfunction, vomiting, nausea, diarrhoea, weight loss, pain and psychological distress,
can result in a variety of biochemical and physiological changes that have been linked
to fatigue (Ryan et al., 2007; Wang, 2008). There are thus many different mechanisms
through which CRF might develop. Proposed mechanisms include alterations in the
level and functioning of proinflammatory cytokines, hypothalamic-pituitary-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 of these proposed biological contributing factors are interrelated and may work in
combination to produce fatigue. Furthermore, it is possible that they share a common
denominator; for example, a number of researchers have proposed that proinflammatory
cytokine activation could be the underlying biological mechanism in the development
of CRF (Jager, Sleijfer, & van der Rijt, 2008; Schubert, Hong, Natarajan, Mills, &
Dimsdale, 2007; Wang, 2008).

Proinflammatory cytokines. The idea that activation of the proinflammatory
cytokine network is central to CRF has become increasingly popular and is supported
by several different research strands (Bower & Lamkin, 2012). Experimental animal
research and clinical trials of cytokine therapies in patients have shown that the
administration of proinflammatory cytokines, namely Interleukin (IL)-1 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 of
proinflammatory 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 of pro-inflammatory markers such as IL-1ra, 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-1ra, and IL-6 during radiation therapy, high levels of IL-1f3
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during chemotherapy, and high levels of IL-1f and IL-6 with stress induction (Saligan
& Kim, 2012). In addition, research has shown that both pre-chemotherapy and
chemotherapy-induced alterations in inflammation are associated with changes in
fatigue in response to chemotherapy (Mills, Parker, Dimsdale, Sadler, & Ancoli-Israel,
2005).

There are multiple ways through which proinflammatory cytokines might be
increased in cancer patients. Molecular epidemiology research on CRF suggests that
cytokine gene variants that play a part in cancer may also affect the experience of
cancer- and treatment-related symptoms such as fatigue (Reyes-Gibby et al., 2008).
Thus, genetic variations between individuals on cytokine genes may play a role in their
symptom expression in response to treatment. In addition, both the disease itself and
cancer treatments can contribute to elevated levels of circulating cytokines and cytokine
receptors, such as TNF-a, IL-1p and IL-6 (Ryan et al., 2007). Cancer treatments such
as chemotherapy and radiation therapy have been linked to increased proinflammatory
activity in animal research, in in vitro experiments, and in studies on cancer patients
undergoing treatment (Jager et al., 2008; Schubert et al., 2007). For example, the
administration of the chemotherapy agent Paclitaxel has been associated with increases
in plasma levels of I1L-6, IL-8 and IL-10 (Pusztai et al., 2004). Cancer cells can also
produce cytokines, which stimulate tumour growth and progression and can cause the
immune system to induce the production of other cytokines in a type of “snowball
effect” (Kurzrock, 2001). Finally, psychological and behavioural factors may
contribute to increased levels of cytokines. For example, research has reported that
physical inactivity and BMI, which have been linked to CRF, are correlated with
increased inflammatory activity and could therefore impact on fatigue through such
pathways (Bower & Lamkin, 2012). Psychological stress and prior or current
depression can also contribute to elevated inflammatory processes and associated
symptoms of fatigue (Bower & Lamkin, 2012). In addition, sleep disturbances are
common in cancer patients (Roscoe et al., 2007) and sleep deprivation has been
associated with increases in the production of some cytokines (Irwin, Wang,
Campomayor, Collado-Hidalgo, & Cole, 2006). The relationship may be also be
reciprocal (Irwin, 2002), as proinflammatory cytokines are thought to influence the
processes underlying sleep regulation (Guess et al., 2009). A recent study reported that
the relationship between IL-6 and fatigue in ovarian cancer patients before surgery may

be mediated by poor sleep (Clevenger et al., 2012).
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Increased levels of proinflammatory cytokines could contribute to CRF in a
number of different ways. However, current understanding of the neural processes that
might mediate the effects of inflammation on fatigue are limited (Bower & Lamkin,
2012). As alterations in cytokine activity have been linked to various conditions
associated with fatigue, such as anaemia, cachexia, infection and depression (Barsevick,
Frost, Zwinderman, Hall, & Halyard, 2010), such conditions may play a role. In
addition, dopaminergic pathways have been proposed as underlying mechanisms for
inflammation-induced neurovegetative symptoms like fatigue and ahedonic behaviour
(Bower & Lamkin, 2012). A chronic pro-inflammatory state could also alter serotonin
metabolism and dysregulate the HPA axis, which have been linked to fatigue (Jager et
al., 2008).

The HPA axis is the primary neuroendocrine stress axis in humans and regulates
the diurnal pattern of cortisol production and the release of cortisol in response to stress
(Barsevick et al., 2010; Wang, 2008). Reduced HPA-axis function and low cortisol
levels have been associated with fatigue in a number of conditions, such as CFS and
rheumatoid arthritis, as well as cancer (Ryan et al., 2007). Although proinflammatory
cytokines can stimulate the HPA axis in the short term and lead to increased cortisol
levels, a prolonged inflammatory state can lead to reduced HPA axis function and
thereby decreased cortisol production and a blunted diurnal cortisol rhythm (Jager et al.,
2008). Flattened diurnal cortisol slopes, significantly lower levels of morning serum
cortisol, and a blunted cortisol stress response have been reported in breast cancer
survivors with prolonged fatigue up to 5 years post-treatment (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
emerged in the last few years; CRF is multidimensional and its underlying causes are
likely to depend at least in part on the individual characteristics of the patient (Bower,
2007). Although cross-sectional studies have demonstrated that CRF has significant,
positive, associations with systemic inflammatory markers and signals for immune
system response, these significant associations often fail to persist when covariates,
such as BMI, ethnicity, educational level or menopausal status, are accounted for in the
analysis (Saligan & Kim, 2012). Previous research has also been limited by
methodological problems including cross-sectional designs, small sample sizes, failure
to obtain baseline biological measures, lack of a working case-definition for CRF, and

failure to use standard measures of CRF that can predict clinical significance and assess
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the multidimensional nature of CRF (Saligan & Kim, 2012; Schubert et al., 2007).
Furthermore, the direction of effects and the interrelationships between proposed
contributing factors are not clear. For example, although proinflammatory cytokines
can stimulate the HPA axis, the HPA axis can also influence the production of
proinflammatory cytokines (Ryan et al., 2007). In addition, changes in both these
systems, and their subsequent influence on CRF could be due to comorbid conditions
such as sleep disturbances.

While cancer and cancer-treatments undoubtedly play an important role in the
initial development of CRF, the causes of persistent fatigue post-treatment are likely to
be even more complex. Although several studies support proinflammatory cytokine
involvement in persistent CRF (Collado-Hidalgo, 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 of these proposed biological causes.
For example, although Bower et al. (2002) reported that fatigued breast cancer
survivors had higher levels of several markers associated with pro-inflammatory
cytokine activity, including IL-lIra, soluble tumor necrosis factor receptor type II
(sTNE-RII), and neopterin, than non-fatigued survivors at least one year after diagnosis,
the levels of these markers remained within the normal range. Other research found no
association between anaemia or inflammatory markers and fatigue in cancer survivors
(Dimeo et al., 2004; Knobel et al., 2000; Orre et al., 2011). Thus, while there is
mounting evidence for the role of a number of biological factors in the aetiology of
CREF, there are still substantial gaps of knowledge that must be addressed (Bower &
Lamkin, 2012; Payne, 2011; Saligan & Kim, 2012). Further research is necessary to
understand the interrelationships between potential biological mechanisms and how
these relate to other comorbid conditions associated with CRF, such as depression and
sleep disturbances.

3.2.2.3 Sleep disturbances and CRF. Sleep disturbances, such as poor sleep
efficiency, problems falling or staying asleep, and premature wakening, are common in
cancer patients (Davidson, MacLean, Brundage, & Schulze, 2002; Roscoe et al., 2007)
and several studies have reported associations between CRF and self-reported sleep
disturbances at different stages of the cancer trajectory (Miller, Ancoli-Israel, Bower,
Capuron, & Irwin, 2008; Roscoe et al., 2007). Poorer sleep quality and more sleep
problems have been associated with a greater likelihood of being fatigued in newly

diagnosed breast cancer patients prior to treatment (Fagundes et al., 2012). Greater
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sleeping difficulties, including prolonged sleep latency and frequent night-time
awakenings, have also been reported in fatigued cancer patients undergoing treatment
relative to non-cancer controls (Wu, Davis, Padiyar, & Yarandi, 2011) and sleeping
difficulties were found to be predictive of fatigue severity in a large sample of cancer
patients during treatment (Stepanski et al., 2009). Finally, research on discase-free
cancer survivors, also supports a relationship between CRF and global measures of
sleep disturbance and insomnia (Alexander, Minton, Andrews, et al., 2009; Banthia et
al., 2009; Cavalli Kluthcovsky et al., 2011; Minton et al., 2012; Schultz et al., 2010).

CRF and sleep disturbances are often reported as part of a symptom cluster with
pain, depression and anxiety (Donovan & Jacobsen, 2007; Fiorentino, Rissling, Liu, &
Ancoli-Israel, 2011; Kwekkeboom, Cherwin, Lee, & Wanta, 2010), suggesting that
CRF and sleep disorders may share common underlying mechanisms (Roscoe et al.,
2007; Wu, Davis, & Natavio, 2012). Cancer- and/or treatment- related physiological
factors that have been linked to CRF, such as alterations in the function of the HPA-axis
and endocrine rhythm disruptions, have also been associated with disturbances in the
sleep/wake cycle (Ancoli-Israel, Moore, & Jones, 2001). Furthermore, psychological
distress such as worry, rumination, and anxiety and symptoms such as pain can
contribute to both sleep difficulties and CRF (Ancoli-Isracl et al.,, 2001; Hu &
Silberfarb, 1991).

Despite an overlap in contributing factors and potential mechanisms, CRF and
sleep disturbances are nevertheless distinct problems. However, the strong relationship
between them suggests that they may reciprocally influence one another. Research
suggests that insomnia is a risk factor for experiencing persistent fatigue after cancer
treatment (Savard & Morin, 2001). Conversely, the experience of fatigue can
contribute to behavioural changes in sleep practices, such as increased daytime napping,
going to bed earlier and rising from bed later, which have in turn been associated with
night-time sleep disturbances (Ancoli-Israel et al., 2006; Roscoe et al., 2007).
Nevertheless, the extent and the mechanisms through which sleep disturbances may
play a causal role in precipitating and/or perpetuating CRF are still unclear and there are
limited data to support the use of sleep management interventions as a means to reduce
fatigue in patients with cancer (Zee & Ancoli-Israel, 2009).

Several studies have used actigraphy to objectively assess sleep in cancer
patients and to investigate the relationship between objective measures of sleep and

CRF (Ancoli-Israel et al., 2001). Actigraphy is a non-invasive method of measuring
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day- and night-time activity levels through motion-sensitive accelerometers worn on the
wrist. Actigraphy recordings enable the estimation of sleep/wake parameters (e.g.,
sleep onset latency, sleep duration, number and length of times awake after sleep onset,
and sleep efficiency), activity/rest patterns (e.g., mean daytime activity, duration of
daytime wake and sleep periods, and percentage of time spent awake and asleep during
the day) and circadian rhythm. Circadian rhythms are 24hr cycles of biological
processes such as hormone secretion (e.g., cortisol) and sleep/wake patterns (Ancoli-
Israel et al., 2006). Research suggests that cancer treatments can disrupt such biological
rhythms and thereby affect fatigue (Ancoli-Israel et al., 2001).

Several studies have reported significant associations between CRF and
different objective sleep/wake and circadian rhythm parameters (Roscoe et al., 2007).
For example, higher self-reported fatigue has been associated with less daytime activity,
more daytime sleep, lower circadian consistency, and more night-time restlessness in
breast cancer patients undergoing chemotherapy treatment (Berger & Farr, 1999;
Roscoe et al., 2002). Similarly, Berger et al. (2009) reported a consistent relationship
between disrupted patterns of circadian activity rhythms and fatigue in breast cancer
patients before, during and after chemotherapy. Such research suggests that patients
with CRF have less stable and robust circadian rhythms with less differentiation
between day- and night-time levels of activity. However, findings on CRF and
objective rest/activity and sleep/wake patterns have been mixed, with several studies
reporting no observed relationships between actigraphy sleep parameters and CRF;
thus, the relationship between sleep and CRF is not yet clear.

Alexander et al. (2009) reported that although fatigued disease-free breast
cancer survivors reported more insomnia than non-fatigued controls, these differences
were only supported to a limited extent by objective actigraphy data. Moreover, the
observed sleep disturbances are relatively mild and could not explain CRF symptoms.
Mixed results have also been reported in patients on active treatment. Liu et al. (2012)
observed significant associations between fatigue and both subjective sleep ratings and
objective actigraphy measures of daytime sleepiness in breast cancer patients
undergoing chemotherapy; however, no association was found between fatigue and
night-time sleep actigraphy measures. Conversely, Fernandes et al. (2006) found no
association between self-reported fatigue severity and any actigraphic variables on sleep
or circadian rhythm in a sample of female inpatients with cancer. In addition, although

it has been suggested that disrupted sleep prior to cancer treatment might be a risk
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factor for CRF, there is limited evidence that objectively-measured sleep disturbances
are associated with fatigue at this time. Ancoli-Israel et al. (2006) reported that,
although more phase-delayed circadian rhythms were associated with increased
functional impairment in women with breast cancer before the start of chemotherapy,
no significant correlations were observed 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 of sleep is interesting and has been
reported in a number of 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 of different constructs (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 self-
report measures should be interpreted with caution.

3.2.2.4 Psychological distress and CRF.

Depression. The relationship between depression and CRF is one of 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 al., 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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treatment was 12 years. Depressive symptoms have been associated with the presence
and/or severity of fatigue in patients before (Ahlberg, Ekman, Wallgren, & Gaston-
Johansson, 2004; Ancoli-Israel et al., 2006), during (Dimeo et al., 1997; Fernandes et
al., 2006; Haghighat, Akbari, Holakouei, Rahimi, & Montazeri, 2003) and after cancer
treatment (Dimeo et al., 2004; Minton et al., 2012; Servaes et al., 2001), as well as in
long-term cancer survivors (Bower et al., 2006; Romito, Cormio, Giotta, Colucci, &
Mattioli, 2012). Although fatigue and depression are highly correlated, they are
nevertheless distinct conditions. Sugawara (2005) reported that a significant number of
cancer survivors, who did not suffer from clinical depression, still experienced fatigue,
and findings from other studies suggest only about a third of patients with severe CRF
also have depression (Kim et al., 2008; Servaes, Verhagen, et al., 2002c). Nevertheless,
depression and fatigue may reciprocally influence one another, and treatments for one
may be effective for the other (Donovan & Jacobsen, 2007).

Two systematic reviews on the relationship between depression and CRF have
been carried out in recent years; both showed that higher levels of depression were
associated with higher levels of fatigue (Brown & Kroenke, 2009; Oh & Seo, 2011).
Brown and Kroenke (2009) found an average correlation of .56 (with a range of .16 to
.84) between depression and CRF, weighted by sample size across 51 studies. Fatigue
shared approximately 31% of variance with depression. Oh and Seo (2011) found a
large, significant mean effect size of depression on CRF based on 23 studies.
Depression had a stronger association with CRF than anxiety and symptom distress
such as pain and nausea/vomiting. Nevertheless, despite the plethora of research
reporting a correlation between depression and CRF, the nature of the relationship
between these conditions is still not clear. Measurement issues relating to how CRF
and depression are assessed and the limited number of longitudinal studies carried out
to date mean that interpretation of existing findings is difficult and the direction of
causality among these conditions remains uncertain. These issues are addressed in turn.

The relationship between fatigue and depression is especially difficult to
investigate because there is substantial overlap between their symptoms; therefore, both
conditions may be mistaken for one another in cancer patients and assessing one
independently of the other is challenging. For example, symptoms such as decreased
motivation or interest to engage in usual activities, decreased energy and difficulty
concentrating are included in both the diagnostic criteria for CRF and major depressive

disorder and are commonly included in self-report scales of 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 of depression
or the emotional and/or cognitive aspects of CRF can impact on the strength of the
observed association between these conditions.

Brown and Kroenke (2009) reported that of the 59 studies included in their
review, which used 31 different measures of 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 of 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 of such as lack of 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, Hardy, Huddart, A'Hern, & Richards, 2000; Stone, Richards, A'Hern, &
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 of the evidence for a symptom cluster of 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 of positive associations
between fatigue and depression. In addition to potential measurement overlap, the
method of assessment and the implications that can be drawn based on these must be
considered. As the majority of studies in this area used scores on questionnaires to
indicate depression and did not make diagnoses of 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 of the relationship between these
conditions is still uncertain. For example, does depression play a causal role in the
development of fatigue, is their relationship bidirectional, or are there common
mechanisms underlying both conditions? As the majority of studies investigating the

relationship between fatigue and depression to date have been cross-sectional in design,
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it is difficult to determine whether depression is a cause, consequence, or correlate of
fatigue. For example, patients may experience fatigue or lack of energy secondary to
depression; similarly, patients who are fatigued may develop feelings of depression in
response to the negative impact of fatigue on functioning and quality of life.

Longitudinal studies that have measured both fatigue and depression have
reported mixed results and the directional relationship between these conditions is not
clear from findings to date. Stone et al. (2001) and Tchekmedyian et al. (2003) reported
that changes in fatigue were significantly associated with changes in depression over
time. However, both of these studies only assessed fatigue at two timepoints (before
and after treatment). The majority of longitudinal studies that assessed fatigue and
depression over multiple timepoints report ambiguous findings or do not support a
causal relationship between the two conditions (Brown & Kroenke, 2009). For
example, Visser and Smets (1998) assessed a mixed sample of cancer patients before
and after treatment and at a nine month follow-up; their findings indicated that fatigue
and depression did not follow the same course over time. Schumacher et al. (2002)
found that fatigue was not consistently correlated with depression in a sample of 101
patients with acute myeloid leukaemia (AML) over 12 treatment timepoints spread over
a 3-ycar period. Finally, Geinitz et al. (2001) reported that although depression was
significantly correlated with fatigue in their sample of breast cancer patients before,
during, and after radiation therapy, levels of depression and fatigue followed different
patterns across time. More specifically, although self-reported levels of fatigue
increased from radiation therapy treatment weeks 1-4, depression did not increase
during this time. In addition, despite the overlap in symptoms and significant
associations, findings from intervention studies illustrate that treatment for one is not
necessarily effective for the other.  For example, although treatment with
antidepressants can improve mood in cancer patients there is little evidence for their
effectiveness in reducing fatigue (Morrow et al., 2003).

Findings from longitudinal research illustrate that merely looking at cross-
sectional correlations between proposed contributing factors and fatigue can be
misleading. However, the nature of the relationship between depression and fatigue
may change over the course of the cancer trajectory. The majority of longitudinal
studies have relatively short follow-up assessments that are focussed around cancer
treatment; it is possible that psychological factors play a more influential role in

perpetuating persistent CRF after treatment. This is in line with findings from studies
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on long-term cancer survivors; for example, Bower et al. (2006) found that level of
depressive symptoms 1-5 years after diagnosis of breast cancer predicted the presence
of fatigue 5-10 years post-diagnosis. Noal et al. (2011) also reported that depression
during radiation therapy treatment for localised breast cancer predicted the presence of
long-term fatigue at a one-year follow-up. Thus, rather than causing CRF during and
immediately after treatment, depression may help to maintain existing CRF post-
treatment either directly or through its relationship with other contributing factors. For
example, depression is associated with behavioural changes such as decreased activity
and sleep disturbances, which in turn have also been linked to prolonged CREF.
Winningham’s (1994) psychobiologic-entropy model also proposes that depression and
anxiety can mediate the contribution of activity levels to fatigue severity. However,
more longitudinal data is necessary to elucidate such potential mediational
relationships.

It has also been hypothesised that there may be common mechanisms
underlying both depression and fatigue, and that these account for the strong association
between them. For example, proinflammatory activity and dysregulation of the HPA
axis, which have been associated with CRF, may also play a role in the development of
depression (Bower et al., 2002; Howren, Lamkin, & Suls, 2009; Maes, 2008; Maes et
al., 2009; Schiepers, Wichers, & Maes, 2005). Thus, both conditions may develop
simultaneously because of physiological changes following cancer and/or cancer
treatment. However, currently there is insufficient evidence to support this idea. For
example, Bower et al. (2011) examined the relationship between proinflammatory
activity and both fatigue and depression in breast cancer patients shortly after treatment;
their findings indicated that although fatigue and depression were significantly
correlated, and fatigue was positivity associated the inflammatory marker soluble
tumour necrosis factor receptor type II (STNF-RII), no association was found between
depressive symptoms and inflammatory markers. Thus, they concluded that there was
no evidence for a common inflammatory mechanism underlying both symptoms of
fatigue and depression at this point in the cancer trajectory. Bower et al. (2002)
reported similar findings in a sample of breast cancer survivors who were an average of
S years post-treatment; although fatigued participants had significantly higher levels of
several proinflammatory markers, none of the immune parameters assessed were
correlated with scores on depression. Similarly, Orre et al. (2011) reported that fatigue

in disease-free breast cancer survivors was significantly and positively associated with
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the inflammatory marker C-reactive protein (CRP) whereas depression was not, even
though depression accounted for 34% of the variance in fatigue while CRP alone
explained only 7%. Such findings suggest that there are distinct biological processes
involved in fatigue and depression, and supports the independence of these symptoms.
The frequent co-occurrence of both conditions, and the strong correlation between
them, nevertheless supports a reciprocal relationship between CRF and depression.
Anxiety. Cancer and cancer treatments understandably rouse feelings of anxiety
in many patients. Although a certain level of anxiety is expected and can be adaptive in
response to cancer, persistent and disproportionate levels of anxiety can disrupt
functioning and be maladaptive in the long term (Stark & House, 2000). Greater levels
of anxiety have been associated with the presence and/or severity of fatigue in patients
before (Ahlberg et al., 2004) and during cancer treatment (Dimeo et al., 1997,
Fernandes et al., 2006; Haghighat et al., 2003), as well as in disease-free cancer
survivors (e.g., Fernandes et al., 2006; Fossa et al., 2003; Loge et al., 2000; Minton et
al., 2012; Servaes et al., 2001). Brown and Kroenke (2009) reported an average
correlation of .46 (with a range of .16 to .73) between anxiety and CRF, weighted by
sample size across 33 studies; fatigue shared approximately 23% of variance with
anxiety. In their meta-analysis of the correlates of CRF, Oh and Seco (2011) found a
large mean effect size of anxiety on CRF based on 11 studies, although the correlation
between anxiety and fatigue was lower overall than that reported between fatigue and
depression. Despite strong associations between anxiety and fatigue in the literature, as
with depression, the precise nature of the relationship between these conditions is not
clear. The experience of fatigue, especially persistent fatigue post-treatment, may lead
to anxiety and worry. Conversely, anxiety may influence the development, the
maintenance and/or the experience of fatigue. It is possible that a dispositional
tendency to react with increased anxiety when confronted with a threatening situation
may play a role in CRF; trait anxiety assessed before diagnosis was found to predict
fatigue six and twelve months after diagnosis in a sample of women with early stage
breast cancer (De Vries, Van der Steeg, & Roukema, 2009a). Furthermore, trait anxiety
also predicted fatigue six months after diagnosis in women who were subsequently
diagnosed with benign breast problems (De Vries, Van der Steeg, & Roukema, 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 symptom reporting (Watson & Pennebaker, 1989) and thus trait
anxiety could result in more subjective complaints of fatigue. However, greater anxiety
in response to cancer, cancer treatment, or fatigue could also impact on fatigue directly
or indirectly through behavioural changes and maladaptive coping or biological
mechanisms.  For example, distress and worry about the consequences of cancer
treatment, fears of cancer recurrence and chronic uncertainty about the future, referred
to as ‘Damocles Syndrome’ in the literature (Koocher & O’Malley, 1981; Thewes,
Butow, Girgis, & Pendlebury, 2004), may 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-month psychological intervention for
reducing emotional distress in breast cancer patients significantly lowered fatigue post-
intervention in the participants who had high levels of 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 of fatigue through
stress-mediated cytokine dysregulation. Psychological stresses can increase the levels
of pro-inflammatory cytokines such as IL-1, IL-lra, IL-10, TNF-qa, IL-6 and IFN-
gamma (Maes et al., 1998; Seruga, Zhang, Bernstein, & Tannock, 2008). However,
few studies have investigated the relationship between proinflammatory markers,
anxiety and CRF. Orre et al. (2009) reported that anxiety (and depression) did not alter
the observed significant relationship between chronic CRF and IL-1ra and CRP in long-
term survivors of testicular cancer, and thus they found no evidence to suggest that the
association between inflammatory markers and fatigue was mediated by psychological
factors.

Longitudinal studies that have examined changes in both CRF and anxiety
support strong relationships between both symptoms. For example Tchekmedyian et al.
(2003) found a positive relationship between improvements in fatigue and reductions in
anxiety in a study of lung cancer patients. However, 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 mechanisms are involved and causal influences, if existent, are not
straightforward. Anxiety may play a greater role in persistent post-treatment CRF; a
long-term follow-up of the participants in Geinitz et al.’s study found that both fatigue

and anxiety scores were higher 2.5 years post-treatment compared to scores two months
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post-treatment (Geinitz et al., 2004). Findings from another study suggested that
pretreatment distress may not affect the initial onset and severity of cancer treatment-
related 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 necessary to elucidate the links between
psychological distress and CRF and the factors that might mediate these over time.

3.2.2.5 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 of communication or mutual obligation (Cobb, 1976). Such
supportive interactions are thought to be protective against the negative effects and
harmful health consequences of stress (Cohen & Wills, 1985). To date little research
has examined the impact of 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 of fatigue. In line with this, Michael et al. (2002)
reported that social isolation in women prior to a confirmed diagnosis of 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 of functioning were accounted for and a
significant trend was found, with decreasing levels of social connection associated with
lower functioning.

Some studies have reported that CRF in breast cancer patients is significantly
and negatively associated with measures of subjective social support (Jiang et al., 2011;
Li & Yuan, 2011) as well as objective support and utilization of support (Jiang et al.,
2011). Kuhnt et al. (2009) found that fatigue was significantly associated with lower
social support in large sample of 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

49



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 with
fatigue severity in disease-free breast cancer survivors but that this indicator of 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 Carpenter (2008) also reported that although fatigue severity
was associated with some measures of 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 of 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 of social support received did not differ between
the groups. Furthermore, more severely fatigued breast cancer survivors reported less
social functioning and greater impairment in social interactions than those with non-
severe 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 of 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 of CRF. As previously discussed in relation to sleep disturbances, less
differentiation between day- and night-time levels of activity (e.g., lower levels of
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 of 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 measures of time spent napping
during the day has been positively associated with fatigue in cancer patients (Liu et al.,
2012). This is in line with Winningham et al.’s (1994) model of CRF, whereby a cycle
of increased daytime rest, decreased daytime activity, increased night-time restlessness
and poor sleep qu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>