
 

 

CANCER-RELATED FATIGUE: THE ROLE OF DEMOGRAPHIC AND MEDICAL 

FACTORS, SYMPTOM SEVERITY, ILLNESS PERCEPTIONS, AND COPING 

STRATEGIES IN TESTING LEVENTHAL’S COMMON SENSE MODEL IN OVARIAN 

CANCER PATIENTS 

 

by 

 

Crystal Hare, BSc. 

Bachelor of Arts, University of Calgary, 2015 

Bachelor of Science, University of Lethbridge, 2010 

 

A thesis 

presented to Ryerson University 

in partial fulfillment of the  

requirements for the degree of 

Master of Arts 

in the program of Psychology 

 

 

Toronto, Ontario, Canada, 2017 

© Crystal Hare, 2017  



  ii 

AUTHOR'S DECLARATION FOR ELECTRONIC SUBMISSION OF A THESIS  

 

I hereby declare that I am the sole author of this thesis. This is a true copy of the thesis, including any 

required final revisions, as accepted by my examiners. 

 

 

I authorize Ryerson University to lend this thesis to other institutions or individuals for the purpose of 
scholarly research. 

 

I further authorize Ryerson University to reproduce this thesis by photocopying or by other means, in 
total or in part, at the request of other institutions or individuals for the purpose of scholarly research. 

I understand that my thesis may be made electronically available to the public. 

 

X

X



  iii 

Cancer-Related Fatigue: The Role of Demographic and Medical Factors, Symptom 
Severity, Illness Perceptions, and Coping Strategies in Testing Leventhal’s Common Sense 

Model in Ovarian Cancer Patients 

 

Crystal Hare 

Master of Arts 

Psychology 

Ryerson University 

2017 

 

Abstract  

Cancer-related fatigue (CRF) is the most common symptom among cancer patients. Up to 

58% of ovarian cancer (OC) patients report debilitating fatigue. Yet, the risks for developing 

CRF remain poorly understood. The way patients’ perceive and cope with their symptoms may 

help to understand CRF. Leventhal’s Common Sense Model of Illness Perceptions was used to 

evaluate the effects of patients’ cancer-related perceptions on fatigue, using positive and negative 

coping strategies as mediators. OC patients (N = 283) completed self-report questionnaires. 

Results revealed that younger age, being unemployed, and greater anxiety, pain, nausea, and 

sleep dissatisfaction were associated with worse fatigue. Additionally, two illness perceptions, 

greater illness identity and consequences, were associated with worse fatigue. Indirect effect 

analyses revealed personal and treatment control to have an indirect effect on fatigue through 

positive coping. Implications for the CRF literature and relevance to OC patients are discussed.  
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Fatigue is a common physical and/or cognitive complaint experienced by the general 

population. Physical fatigue is often perceived as a sense of physical tiredness, weakness, or 

exhaustion, with greater effort being required to accomplish a task, resulting in reduced activity 

(Hofman, Ryan, Figueroa-Moseley, Jean-Pierre, & Morrow, 2007). In comparison, mental 

fatigue is often described as a reduced capacity to maintain attention or concentration, which can 

disrupt learning, short-term memory, and result in reduced motivation to complete cognitive 

tasks (Ryan et al., 2007). Fatigue within the general population is attributed to a number of 

factors, including work-related stress (Bültmann, Kant, Schröer, & Kasl, 2002), cognitive or 

physical over-exertion (e.g., prolonged periods of concentration or physical labour) or physical 

health issues (e.g., anemia or immune system activation in response to infection; Appels & 

Mulder, 1989; Trojan et al., 2007). However, increased periods of regenerative activities (e.g., 

rest or sleep) are typically adequate to ameliorate fatigue within the general population.  

Cancer-Related Fatigue (CRF) 

The clinical features of fatigue specific to the cancer experience, termed cancer-related 

fatigue (CRF), overlap with the features of fatigue described within the general population, 

including diminished physical performance or effort with increased periods of inactivity, 

difficulty concentrating and reduced memory capacity, with reduced ability to complete day-to-

day tasks (Horneber, Fischer, Dimeo, Rüffer, & Weis, 2012). However, CRF is different from 

fatigue experienced by the general population, in that it is not alleviated by periods of rest or 

regeneration (Ancoli-Israel, Moore, & Jones, 2001; Piper & Cella, 2010). CRF often results in 

feelings of helplessness, higher distress, as well as anxiety and depressed mood; negatively 

impacting work, social relationships, mood, sleep-wake cycles and daily activities 

(Andrykowski, Donovan, Laronga, & Jacobsen, 2010; Bower, Lamkin, & Manuscript, 2012; 
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Brown, Barsevick, Newhall, & Manuscript, 2008; Horneber et al., 2012; Prue, Rankin, Allen, 

Gracey, & Cramp, 2006; Weis, 2011). CRF has been found at all stages of the cancer diagnosis 

and treatment trajectory, being reported by approximately 40% of patients diagnosed with cancer 

(Horneber et al., 2012), and up to 90% of patients undergoing chemotherapy or radiation 

treatment (Bardwell & Ancoli-Israel, 2008; Hofman et al., 2007; Seo, Oh, & Seo, 2010). It 

typically appears in a cyclical pattern during each round of chemotherapy or radiation therapy, 

followed by a gradual decline after treatment has completed (Dhruva et al., 2010). Yet, CRF can 

also persist for months or years following the completion of treatment in up to one-third of 

cancer patients (Minton, Alexander, & Stone, 2012), making it the most common and 

problematic symptom among long-term cancer survivors (Bower, Ganz, & Aziz, 2005), resulting 

in the greatest interference in quality of life (Fagundas et al., 2011).  

CRF in Ovarian Cancer 

 An estimated 22,440 women in the United States (Cancer Statistics Review, 2017), and 

2,800 women in Canada (Canadian Cancer Society, 2017), will be diagnosed with ovarian cancer 

in 2017, with 70% being diagnosed with advanced stage cancer (Stage III or IV; Anderson & 

Hacker, 2008). Yet, little research has examined fatigue among ovarian cancer patients, despite 

evidence to suggest this group may be at greater risk for developing CRF compared to other 

cancer populations (Anderson & Hacker, 2008; Holzner et al., 2003; Payne, 2002). Fatigue is 

reported as a significant and debilitating side effect in 24-58% of ovarian cancer patients (Cella 

et al., 2003; Goff et al., 2004; Holzner et al., 2003), with up to 37% of patients experiencing 

significant fatigue and negative impacts lasting far beyond the completion of treatment (Holzner 

et al., 2003).  
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Underlying mechanisms of CRF. Although CRF is one of the most prevalent symptoms 

in cancer patients and survivors, the mechanisms underlying this chronic and debilitating 

condition are still poorly understood. The causal mechanisms underlying the onset, maintenance, 

and severity of CRF may be associated with the cancer itself (e.g., presence and metastasis of the 

tumour), or cancer treatments (e.g., chemotherapy, radiation therapy, hormonal therapy, surgical 

removal of tumour); both of which increase patient susceptibility to a number of conditions 

linked with fatigue, including physiological distress (e.g., pain, nausea, vomiting), neutropenia 

(lack of sufficient neutrophils in the blood, leading to increased susceptibility to contagion), 

anemia, infection, and malnourishment (Mitchell, 2010). These predisposing factors appear to be 

mediated or moderated by a number of underlying bidirectional factors, including: Genetic 

predisposition (Barsevick, Frost, Zwinderman, Hall, & Halyard, 2010; Bower, Ganz, Irwin, 

Arevalo, & Cole, 2011; Ryan et al., 2007); comorbid physiological disorders, such as anxiety 

and depression (Brown & Kroenke, 2009; Carpenter, 2009; Minton et al., 2012); behavioural or 

environmental factors, including daily exercise routine and ambient light exposure (Ancoli-Israel 

et al., 2012; Barsevick et al., 2013; Hrushesky et al., 2009; Neikrug et al., 2012); and underlying 

physiological factors, including upregulation of inflammatory cytokines, disturbance of the 

hypothalamic-pituitary-adrenal (HPA) axis with associated dysregulation of diurnal cortisol and 

melatonin secretion, and disruption in the circadian sleep-wake cycle (Bower et al., 2011, 2012; 

Eismann, Lush, & Sephton, 2010; Hrushesky et al., 2009; Ishida et al., 2005; Miller, Ancoli-

Israel, Bower, Capuron, & Irwin, 2008; Saligan & Kim, 2012; Sephton & Spiegel, 2003; Son, 

Chung, & Kim, 2011).  

Although these underlying factors appear to impact all cancer patients to varying extents, 

there is evidence to indicate that ovarian cancer patients may be at increased risk for developing 
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and experiencing more significant fatigue due to a number of disease and treatment-related 

factors specific to this cancer population.  

Cancer and treatment related factors. Potentially the most important factor related to 

heightened susceptibility and severity of fatigue in ovarian cancer patients is related to the fact 

that on average, 70 to 80% of patients are not diagnosed until the cancer has progressed to a 

more advanced stage (III or IV; Anderson & Hacker, 2008). Although a number of studies have 

reported no association between fatigue and the size (Hann et al., 1997; Hann, Jacobsen, Martin, 

Azzarello, & Greenberg, 1998), or stage of the tumour (Andrykowski, Curran, & Lightner, 1998; 

Hann et al., 1997; Hann et al., 1998; Knobel et al., 2000; Loge, Abrahamsen, Ekeberg, & Kaasa, 

2000; Okuyama et al., 2000, 2001), more advanced stages of cancer often require more intense 

or combined treatment regimens, which are correlated with greater fatigue severity, maintenance 

and disruption to daily life (Sura, Murphy, & Gonzales, 2006). This is particularly relevant to 

patients with ovarian cancer, as they often require a combination of surgical cytoreduction (i.e., 

surgical removal of the tumour) prior to receiving a combination of intravenous (IV) and 

intraperitoneal (IP) chemotherapy, which involves administering chemotherapeutic agents 

directly into the abdominal cavity via a catheter (Armstrong et al., 2006; Jaaback, Johnson, & 

Lawrie, 2016; Rothenberg et al., 2003).  In addition, the post-surgical period is typically 

associated with a number of treatment-related side-effects commonly correlated with fatigue, 

including pain, nausea, and vomiting. The association between chemotherapy and fatigue has 

been well documented within other cancer populations (Blesch et al., 1991; Danaher et al., 2006; 

Hacker & Ferrans, 2003; Jacobsen et al., 1999), with both single-agent therapy and combination 

chemotherapy being associated with increased fatigue (Escobar et al., 2004; Hussain et al., 2003; 

Markman et al., 2003). 
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To date, three studies have examined the association between chemotherapy and fatigue 

in ovarian cancer patients (Carlsson, Strang, & Bjurström, 2000; Lutgendorf et al., 2000) . The 

first study by Carlsson et al. (2000) showed that gynaecological cancer patients previously 

treated with chemotherapy (N = 235, 24% of which had ovarian cancer), endorsed greater fatigue 

than those not treated with chemotherapy. Comparable results were found by Lutgendorf et al., 

(2000) when examining fatigue outcomes in gynaecological cancer patients (N = 48; 70.9% of 

which had ovarian cancer) undergoing treatment regimens of varying intensity. Patients treated 

with more intensive chemotherapy reported more fatigue, and less vigour, compared with less 

intensively treated patients. In addition, the use of IP chemotherapy may result in intensified 

fatigue due to insertion-related side-effects, including abdominal pain and catheter-related 

infection (Almadrones, 2007). Indeed, women who develop catheter infections often experience 

abdominal pain and distension, fever, and reduced physical activity, all of which may contribute 

to fatigue. In addition, patients treated with combination therapy have been found to experience 

significantly greater fatigue, over a longer duration, compared to the monotherapy group (IV 

only; Armstrong et al., 2006), indicating this more strenuous treatment approach often prescribed 

for ovarian cancer patients may be driving worse fatigue outcomes. 

Finally, while the majority of studies to date have reported no association between time 

since diagnosis and fatigue in cancer patients (Broeckel, Jacobsen, Horton, Balducci, & Lyman, 

1998; Hann et al., 1997; Hann et al., 1998; Knobel et al., 2000), a single study examining fatigue 

in haematological cancer patients found that individuals who had been more recently diagnosed 

reported greater fatigue severity (So, Dodgson, & Tai, 2003), making this a potential medical 

variable of interest in ovarian cancer patients.  
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Pain. A number of studies have demonstrated a positive relationship between pain and 

fatigue in cancer patients (Badr, Basen-Engquist, Taylor, & De Moor, 2006; Bower et al., 2000; 

Jacobsen et al., 1999). Ovarian cancer patients are at greater risk, compared to other cancer 

populations, for pain development and pain management problems due to a myriad of reasons, 

including post-cytoreductive surgical pain, IP catheter pain (due to insertion, dislodgment or 

infection), and abdominal pain (due to cramping and distension resulting from catheter insertion 

and site-specific chemotherapy). Importantly, it appears that abdominal pain scores increase as 

chemotherapy dosage increases (Markman et al., 1992), and when combined IV and IP 

chemotherapy is used, compared to IV treatment alone (Armstrong et al., 2006). This may be of 

particular importance to advanced stage ovarian cancer patients, as they are often treated with 

higher doses of chemotherapy in addition to combined treatment protocols (IV and IP 

chemotherapy; Anderson & Hacker, 2008). However, to date, the association between pain and 

fatigue in ovarian cancer patients has yet to be examined, making this an important future 

research avenue.  

 Nausea and vomiting. Both nausea and vomiting have been significantly correlated with 

fatigue in cancer patients undergoing radiotherapy (Jereczek-Fossa, Marsiglia, & Orecchia, 

2002) and chemotherapy (Knobf, 1986; Stone, Richards, A’Hern, & Hardy, 2001). Nausea, 

similar to pain, increases if combined use of IV and IP chemotherapy, or higher doses of 

chemotherapy are employed (Armstrong et al., 2006; Rothenberg et al., 2003), making this 

another potentially relevant, yet unexplored, variable associated with fatigue in ovarian cancer 

patients.  

Psychological distress. Depression and anxiety have been strongly associated with 

fatigue in other cancer populations (Bower et al., 2006; Holzner et al., 2003; Tchekmedyian, 
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Kallich, McDermott, Fayers, & Erder, 2003). A meta-analysis by Prue et al. (2006), examining 

both physiological and psychological factors associated with fatigue, found 14 studies 

demonstrating higher scores of anxiety and depression were significantly associated with greater 

fatigue severity. Another study by Seo et al. (2010) examined the relationship between anxiety 

and depression and fatigue severity in a sample of 110 cancer patients, using physical distress 

(pain, nausea/vomiting, lack of appetite) as a mediator. The authors found that while 

psychological distress did not have a significant direct effect on fatigue, it had a significant total 

effect on fatigue, indicating physical distress significantly mediated the relationship between 

psychological distress (anxiety and depression) and fatigue. These results suggest that while 

psychological distress may not directly affect fatigue in cancer patients, it can increase fatigue 

severity if patients are experiencing physical distress.  

To date, only one study has examined the difference between fatigued and non-fatigued 

ovarian cancer survivors (N = 98; +6 months since completion of treatment) with depression and 

anxiety; finding significantly higher depression (d = .93, p < .001) and anxiety (d = 1.14, p < 

.001) scores in individuals who met criteria for significant fatigue (as determined by a score of 

12 or more out of a possible score of 20 on the General Fatigue subscale of the Multidimensional 

Fatigue Inventory, which has been validated for use in cancer patients; Smets, Garssen, Bonke, 

& de Haes, 1995), compared to those who did not (Holzner et al., 2003). However, the linear 

relationship between depressive and anxious symptomology with fatigue severity in ovarian 

cancer patients has yet to be examined. Importantly, this patient population typically is not 

diagnosed until the disease has progressed to a later stage, which can result in high anxiety 

(Bodurka-Bevers et al., 2000; Kornblith et al., 1995; Portenoy et al., 1994), and depression 
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(Brown & Kroenke, 2009; Ryan et al., 2007), potentially making this patient population at 

greater risk for experiencing fatigue. 

Sleep disturbance. In addition, sleep disturbances are common among cancer patients 

(Derogatis et al., 1979; Stiefel, Kornblith, & Holland, 1990), and have been associated with 

greater CRF severity and duration in cancer patients before, during, and immediately after cancer 

treatment (Anderson et al., 2003; Berger & Higginbotham, 2000; Danaher et al., 2006; Given, 

Given, Azzouz, & Stommel, 2001; Lee, 2001), and in long-term cancer survivors (Bower et al., 

2000; Clevenger et al., 2012). Indeed, strong correlations between fatigue and various sleep 

parameters have been noted in a number of different cancer populations, including poor 

perceived sleep quality, or difficulty initiating or maintaining sleep, multiple nighttime 

awakenings, early morning awakenings, and restless sleep (Ancoli-Israel et al., 2006; Anderson 

et al., 2003; Andrykowski et al., 2010; Berger, 1998; Berger & Farr, 1999; Bower et al., 2000b; 

Broeckel et al., 1998; Geoff et al., 2004; Redeker, Lev, & Ruggiero, 2000; Roscoe et al., 2007; 

Roscoe et al., 2002; Servaes, Verhagen, & Bleijenberg, 2002). 

To date, two studies examining sleep disturbances in ovarian cancer have found a 

significant association between more sleep disruption and greater fatigue severity (Clevenger et 

al., 2012; Sandadi et al., 2011). A number of factors unique to ovarian cancer patients, such as 

abdominal distension and pain commonly associated with IP chemotherapy, may precipitate or 

exacerbate sleep disturbances, thereby contributing to both the development and severity of 

fatigue (Can, Durna, & Aydiner, 2004; Clevenger et al., 2012; Geinitz et al., 2004; Haghighat, 

Akbari, Holakouei, Rahimi, & Montazeri, 2003; Jacobsen et al., 1999; Jacobsen, Andrykowski, 

& Thors, 2004; Donovan et al., 2004; Sandadi et al., 2011; Shun et al., 2005; Smets et al., 1998; 

Stone, Hardy, Huddart, A’Hern, & Richards, 2000; Wratten et al., 2004).  
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Demographic factors. In addition to disease and treatment-related factors, a number of 

demographic variables, including age, gender, ethnicity, marital or relationship status, having 

children, annual income, employment status, and education level achieved have been examined 

as potential risk factors for fatigue in cancer patients. One comprehensive review by Prue et al., 

(2006) on the prevalence and pattern of CRF in the general cancer population noted a number of 

conflicting results within the literature. The majority of studies failed to find a relationship 

between age (Can et al., 2004; Geinitz et al., 2004; Haghighat et al., 2003; Jacobsen et al., 1999, 

2004; Donovan et al., 2004; Shun et al., 2005; Smets et al., 1998; Stone et al., 2000; Wratten et 

al., 2004),  ethnicity (Hann et al., 1999; Jacobsen et al., 2004; Shun et al., 2005), marital status 

(Can et al., 2004; Haghighat et al., 2003; Hann et al., 1999; Jacobsen et al., 2004; Respini, 

Jacobsen, Thors, Tralongo, & Balducci, 2003), education (Can et al., 2004; Haghighat et al., 

2003; Hann et al., 1999; Respini et al., 2003; Smets et al., 1998), employment status (Can et al., 

2004; Hann et al., 1999), annual income (Can et al., 2004; Hann et al., 1999; Jacobsen et al., 

2004) and fatigue. However, one study demonstrated a positive association between younger age 

and greater fatigue (de Jong, Candel, Schouten, Abu-Saad, & Courtens, 2005), one study by 

Carlson et al., (2004) found significantly greater fatigue in minority populations (e.g., African 

American, Asian, and Hispanic patients) compared to patients of European descent, and two 

studies found an association between lower education and fatigue (Jacobsen et al., 2004; Shun et 

al., 2005). Finally, two studies reported individuals who were married or in long-term 

relationships endorsed lower ratings of fatigue (de Jong, Candel, Schouten, Abu-Saad, & 

Courtens, 2004; de Jong et al., 2005), one study noted a positive association between having 

children and fatigue (Dhruva et al., 2010), while one other study failed to find an association (de 
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Jong et al., 2004). Importantly, the relationship between these demographic variables and fatigue 

specifically in ovarian cancer patients has yet to be examined. 

Leventhal’s Common Sense Model of Illness Perceptions 

To date, the majority of studies examining psychological factors associated with CRF 

have solely examined the relationship between depression or anxiety with fatigue, without 

delving into patient perceptions specific to their cancer experience that may be driving fatigue 

(Ahlberg et al., 2004; Anderson & Hacker, 2008; Holzner et al., 2003; Tchekmedyian et al., 

2003; Visser & Smets, 1998). Research suggests that the ways in which women perceive or 

understand their cancer experience (Andersen, Woods, & Copeland, 1997; Costanzo, 

Lutgendorf, Bradley, Rose, & Anderson, 2005; Stewart, Duff, Wong, Melancon, & Cheung, 

2001), and employ coping strategies to manage their symptoms (Costanzo, Lutgendorf, 

Rothrock, & Anderson, 2006; Lutgendorf et al., 2002), can influence a number of health-related 

outcomes (Costanzo et al., 2006; Lutgendorf et al., 2002; Stanton, Danoff-burg, & Huggins, 

2002; Thompson & Shear, 1998). Leventhal’s Common Sense Model (CSM) of Illness 

Perceptions may provide a novel framework to examine CRF (Leventhal, Meyer, & Nerenz, 

1980). According to this model, patients’ perceptions regarding their cancer experience can 

impact how they cope with their diagnosis and accompanying symptoms, which in turn can 

mediate health outcomes—including fatigue. Leventhal’s CSM can be broken down into three 

steps: (1) Illness perceptions, (2) coping behaviours, and (3) health related outcomes. Refer to 

Figure 1 for a complete detailed description of the stages in the model.   
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Figure 1. Leventhal's Common Sense Model. Illness perceptions predict selection of certain 

coping strategies, which in turn impact health-related outcomes. 

 

Applying this model to CRF, when individuals are confronted with a diagnosis of cancer, 

their cognitive and emotional processing systems work in tandem to develop interpretations of 

their cancer experience (i.e., illness perceptions), which in turn will determine which types of  

coping strategies the individual will employ to cope with their cancer experience. The selection 

of coping strategies will in turn mediate the relationship between the patients’ cancer-related 

illness perceptions and fatigue severity outcomes. A full description of the steps and the 

components of this model are explained in the following sections. Refer to Figure 2 for a 

complete detailed description of the stages in the model with fatigue as the outcome of interest. 
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Figure 2. Leventhal's Common Sense Model applied to fatigue. Illness perceptions predict 

coping strategies, which in turn impact fatigue severity. 

 

Steps in Leventhal’s Common Sense Model (CSM). Step One in Leventhal’s CSM 

refers to illness perceptions, which pertain to an individual’s subjective beliefs about their cancer 

experience. Illness perceptions can be broken down into seven categories related to an illness 

threat such as cancer, including objective features and symptoms associated with the cancer 

diagnosis, and subjective personal beliefs about the nature and implications of those objective 

features or symptoms (Table 1). These include: (1) Illness identity, which refers to the type and 

total number of symptoms patients’ attribute to their cancer experience; (2) chronicity, which 

refers to patients’ beliefs about the anticipated duration of their cancer (e.g., whether patients’ 

believe their cancer will be long-term or easily treatable), and (3) cyclicality, which refers to 

anticipated recurrence of the cancer (e.g., whether patients’ anticipate periods of remission and 
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relapse); (4) consequences, which refers to patients’ views concerning any costs to lifestyle or 

goals attributable to their cancer (e.g., loss of employment or reduced social activities); (5) 

personal controllability, which refers to patients’ perceptions about their own self-efficacy to 

manage their cancer (e.g., whether the patients’ actions or behaviours will impact the cancer 

experience or related symptoms); (6) treatment controllability, which refers to how treatable, via 

medical or therapeutic interventions, patients perceive the their cancer and associated symptoms 

to be (e.g., whether the underlying cause of the cancer is treatable or not, or if the symptoms 

associated with the cancer are manageable with medications or psychosocial interventions); and 

finally, (6) illness coherence, which refers to the patients’ comprehension of their cancer 

experience (e.g., how well they understand their diagnosis and related symptoms). Importantly, 

prior analyses of these illness perceptions show them to be correlated, but not to a magnitude that 

indicates conceptual overlap (Chen, Tsai, & Lee, 2008; Giannousi, Manaras, Georgoulias, & 

Samonis, 2010; Hagger, & Orbell, 2003; Moss-Morris et al., 2002).  

Step Two in Leventhal’s CSM describes the relationship between illness perceptions and 

selection of coping behaviours, with certain illness perceptions eliciting or suppressing specific 

coping behaviours. Within the literature, the following coping strategies are considered to be 

positive or adaptive: Problem-focused or approach-based (e.g., altering or modifying stressors 

associated with the cancer experience), acceptance-based (e.g., accepting the cancer experience 

without judgment or attachment), reappraisal-based (e.g., self-reflection, examination and 

modification of emotional reactions to the cancer experience), seeking emotional or instrumental 

support, and spiritual/religious involvement (Dempster, Howell, & McCorry, 2015; Hagger & 

Orbell, 2003). 
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Table 1 
 
Illness Perceptions According to Leventhal’s Common Sense Model with Examples From the 
Illness Perception Questionnaire-Revised 
 

Illness 
perceptions Description Example 

Personal 
control 

Perceptions pertaining to the patients’ 
own self-efficacy to manage 
symptoms associated with the illness 
experience 

“There is a lot I can do to control 
my symptoms” 
“My actions have no effect on the 
outcomes of my illness” 

Treatment 
control 

Whether the illness experience is 
perceived to be treatable/manageable 
with medications or other therapeutic 
interventions 

“My treatment can control my 
condition” 
“There is nothing which can help 
my illness” 

Identity 

The type and number of symptoms 
associated with the illness experience 
Options include pain, sore nausea, 
fatigue, headaches, loss of strength, 
etc. 

“I have experienced the following 
symptoms since my illness” 
“These symptoms are related to my 
illness” 
 

Chronicity The expected duration of the illness 
experience 

“My illness will last a short time” 
“I expect to have this illness for the 
rest of my life” 

Cyclicality 
Whether the illness experience is 
expected to go through periods of 
remission and relapse 

“My symptoms come and go in 
cycles” 
“My illness is very unpredictable” 

Consequences 
Perceptions pertaining to any gains or 
losses to lifestyle or goals attributed to 
the illness experience 

“My illness is a serious condition” 
“My illness has major 
consequences on my life” 

Illness 
coherence 

How well the patient understand their 
illness experience and related 
symptoms  

“I have a clear picture or 
understanding of my condition” 
“My illness is a mystery to me” 

 
 

In contrast, negative coping strategies include avoidance, disengagement and denial-

based coping strategies (Stanton, Danoff-Burg, & Huggins, 2002; Van Elderen et al., 1999), and 

self-blame or negative emotional expression (e.g., venting, expressing anger, sadness, or 
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hopelessness about one’s cancer and associated symptoms; Hagger & Orbell, 2003). For a full 

list of positive and negative coping strategies, see Table 2. 

Step Three in Leventhal’s CSM predicts that selection of certain coping strategies will in 

turn influence health-related outcomes, including the onset, severity and duration of symptoms 

associated with the cancer experience. Thus, coping responses mediate the relationship between 

illness perceptions and health-related outcomes, such that positive coping strategies enhance 

positive health-related outcomes (Holland & Holahan, 2003; Harcourt, Rumsey, & Ambler, 

1999; Osowiecki & Compas, 1998), while negative coping strategies result in poorer health-

related outcomes (Hack & Degner, 2004; McCaul et al., 1999; Stanton et al., 2002). Applying 

this to fatigue in cancer patients, it is hypothesized that coping strategies will mediate the 

relationship between illness perceptions and the severity of CRF. 

Support for Leventhal’s Common Sense Model: A review of the literature. A meta-

analysis of 45 studies by Hagger and Orbell (2003) examined the relationship between seven 

illness perceptions (illness identity, consequences, personal and treatment control, chronicity, 

cyclicality, and illness coherence), seven types of coping strategies (avoidance/denial, cognitive 

reappraisal, emotional expression, social support seeking, general and specific problem-focused 

coping, and number of doctor’s visits), and six potential health-related outcomes (psychological 

distress, psychological well-being, physical functioning, role and social functioning, vitality, and 

symptom severity) across a diverse set of patient populations (e.g., HIV, diabetes, cancer, 

rheumatoid arthritis). The authors reported all results using averaged intercorrelation coefficients 

(rc) corrected for sampling and measurement error within each study. 
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Table 2 

Positive and Negative Coping Strategies, with Description and Example Items from The Brief COPE Short-Form  
 

Positive coping Description Examples 

Cognitive-avoidance (end-stage 
cancer or during treatment) 

Effort to ignore/not think about 
illness/symptoms (e.g., denial) 

“I've been refusing to believe that it has happened” 
“I've been saying to myself, this isn't real” 

Behavioural-avoidance (end-
stage cancer or during 
treatment) 

Behavioural efforts to avoid thinking 
about/experiencing the 
illness/symptoms (e.g., distraction) 

“I’ve been doing something to think about it less, 
such as going to the movies, watching TV, reading, 
daydreaming, sleeping, or shopping” 

Praying 

Belief that an external power is 
responsible for the outcome of the 
illness/symptoms (e.g., low self-
efficacy) 

“I've been praying or meditating” 
 

Problem-focused or  
approach-based 

Changing on modifying stressors 
associated with the cancer experience 

“I've been taking action to try to make the situation 
better” 
“I've been concentrating my efforts on doing 
something about the situation I'm in” 

Social support seeking 
Seeking social support to help with 
physical, psychological repercussions 
of illness/symptoms 

“I've been getting emotional support from others” 
“I’ve been trying to get advice or help from other 
people about what to do” 

Cognitive-reappraisal 
Self-reflection, examination and 
alteration of emotional responses to 
the cancer experience  

“I've been trying to see it in a different light, to make 
it seem more positive” 
“I've been looking for something good in what is 
happening” 
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Table 2 Continued 
   

Acceptance-based Accepting the cancer experience 
without judgment or attachment 

“I've been learning to live with it” 
“I've been accepting the reality of the fact that it has 
happened” 

Negative coping Description Examples 

Cognitive-avoidance (during 
recovery/remission, after 
treatment) 

Psychological efforts to avoid or 
distance oneself from the 
illness/disease (e.g., ignoring 
symptoms) 

“I've been refusing to believe that it has happened” 
“I've been saying to myself, this isn't real” 

Behavioural-avoidance or 
disengagement  
(during recovery/remission, 
after treatment) 

Behavioural efforts to avoid 
thinking/experiencing the 
illness/symptoms (e.g., distraction) 

“I've been using alcohol or other drugs to help me get 
through it” 
“I've been turning to work or other activities to take 
my mind off things” 
“I’ve been giving up trying to deal with it” 

Emotional expression or self-
blame 

Venting, expressing anger, sadness, 
hopelessness, or self-blame 

“I've been expressing my negative feelings” 
“I've been saying things to let my unpleasant feelings 
escape” 

Note: Coping strategies listed under “positive” and “negative” are based on exploratory factor analysis conducted as 
recommended by Bellizzi and Blank (2006).  
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Relationship between illness perceptions and coping strategies. In support of the 

hypothesized relationship between illness perceptions and coping strategies, Hagger and Orbell 

(2003) found that greater perceptions of personal or treatment controllability (e.g., endorsement 

of personal and treatment self-efficacy related to managing their illness/disease) were 

significantly positively correlated with the following positive coping strategies: General 

problem-focused (rc = .27, p < .05), and specific problem-focused (rc = .12, p < 0.05), cognitive 

reappraisal (rc = .20, p < .05), and social support seeking (rc = .08, p < .05). In comparison, 

patients who endorsed greater consequences associated with their illness/disease selected 

significantly greater negative coping strategies, including avoidance/denial (rc = .23, p < .05) and 

emotional expression (rc = .21, p < .05). In addition, the illness perception of timeline (e.g., 

acute, chronic or cyclical) was significantly positively correlated with the positive coping 

strategy of cognitive reappraisal (rc = .14, p < .05) when the patient believed their illness/disease 

to be acute, and negative avoidance/denial type coping strategies (rc = .12, p < .05) when they 

perceived their illness/disease to be chronic or cyclical in nature.  

Overall, these results indicate that patients who perceive their illness/disease to be severe 

or highly symptomatic, chronic or cyclical in nature, with significant consequences on their daily 

life, tend to select negative coping strategies. In contrast, patients that perceive their 

illness/disease to be treatable (e.g., surgery, chemotherapy), acute, and believe their own 

personal behaviours/actions can impact their illness and related health outcomes, tend to select 

positive coping strategies to deal with their illness/disease experience. 

Relationship between illness perceptions and health-related outcomes. In support of the 

hypothesized relationship between illness perceptions and health-related outcomes, Hagger and 

Orbell (2003) found that patients who endorsed greater illness/disease-related consequences and 
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a chronic or cyclical timeline, demonstrated significantly worse psychosocial outcomes, 

including poorer well-being, role functioning (e.g., employment or familial functioning), social 

functioning, and vitality (rc = -.67 to -.11, p < .05). Greater patient endorsement of more severe 

illness/disease-related consequences (rc = -.18, p < .05) was also significantly associated with 

worse physical functioning (e.g., physical activity, mobility, and self-care), providing further 

support for the relationship between greater endorsement of negative illness perceptions and 

worse health-related outcomes. Finally, greater patient endorsement of treatment and personal 

control over the illness/disease was significantly positively associated with better psychological 

well-being (rc = .21, p < .05), higher social functioning (rc = .13, p < .05), and more vitality (rc = 

.24, p < .05). Additionally, greater patient endorsement of personal and treatment control over 

their illness/disease were both also significantly associated with less psychological distress (rc = -

.17, p < .05) and lower disease severity (rc = -.17, p < .05). 

The association between illness perceptions and fatigue has been examined in a number 

of disease models, including chronic fatigue syndrome, rheumatoid arthritis, vasculitis, and 

epilepsy (Edwards, Suresh, Lynch, Clarkson, & Stanley, 2001; Grayson et al., 2013; Heijmans, 

1998; Rizou, De Gucht, Papavasiliou, & Maes, 2016; Treharne et al., 2008; Trojan et al., 2007). 

Two cross-sectional studies examined the relationship of illness perceptions with fatigue 

severity, above and beyond demographic characteristics and disease duration, in patients 

diagnosed with chronic fatigue syndrome (Edwards et al., 2001; Heijmans, 1998). Both studies 

found greater endorsement of illness identity and negative consequences attributed to the disease 

experience to be significantly associated with greater fatigue (Edwards et al., 2001; Heijmans, 

1998).  Another cross-sectional study examining fatigue outcomes in patients diagnosed with 

vasculitis (N = 692) found all illness perceptions, excluding chronicity, predicted fatigue severity 
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above and beyond demographic variables (e.g., age, gender, relationship status), illness duration, 

and severity of physical symptoms associated with vasculitis (e.g., organ damage). With the 

addition of the illness perceptions to the model accounting for an additional 18% of variance in 

fatigue above and beyond demographic and disease related factors (Grayson et al., 2013). 

Another study examining fatigue severity in MS patients (N = 53), did not use a measure of 

illness perceptions according to Leventhal’s CSM; however, the authors did assess patients’ 

perceptions of self-efficacy (analogous to the illness perception of personal control) in 

association with a number of different fatigue measures. Perceived self-efficacy to cope with or 

manage MS-related symptoms was found to be significantly associated (p < .05) with general 

fatigue (r = .52), physical fatigue severity (r = .52), and mental fatigue (r = .38; Trojan et al., 

2007). Finally, one study examined fatigue outcomes using a longitudinal design over a one-year 

period in individuals with rheumatoid arthritis (Treharne et al., 2008). The authors found a 

significant association between greater endorsement of perceived consequences (β = .28, p < .05) 

at baseline with greater fatigue at the one-year follow-up time point, indicating this specific 

illness perception may predict worse fatigue over time (Treharne et al., 2008).  

Only three studies have examined the impact of illness perceptions on fatigue outcomes 

in cancer patients (Ahlberg, Ekman, & Gaston-Johansson, 2005a; Hoffman et al., 2009; Paddison 

et al., 2009). One study by Hoffman et al. (2009) examined the relationship between cancer-

related fatigue severity and perceived self-efficacy to manage fatigue (i.e., the illness perception 

personal control) in a sample of cancer patients (e.g., breast, lung, colon cancer; N = 298). The 

authors reported, a significant negative correlation between perceived self-efficacy and fatigue 

severity (r = -.39, p < .01), indicating that the less patients’ believed they were able to control or 

manage their disease and associated symptoms, the greater their fatigue.  



  21

Ahlberg et al. (2005a) used a prospective longitudinal design to examine the relationship 

between fatigue, the illness perception of sense of coherence, and psychological distress (anxiety 

and depression), during, and after radiation therapy in a sample of uterine cancer patients (N = 

60). Greater sense of coherence at baseline was associated with less fatigue (r = -.49, p < .001), 

but was not found to be significantly associated with fatigue at either of the follow-up time 

points (3-weeks into treatment, and 5- to 6-weeks from baseline when treatment was completed). 

Only depression was found to be a significant predictor of fatigue over the follow-up time points, 

explaining 44% of the variance in fatigue. 

In a third study by Paddison et al. (2009), the prospective impact of pre-surgical fatigue-

related illness expectation on post-surgical fatigue outcomes was examined in a sample of 

colorectal cancer patients (N = 51). Pre-surgical expectations that fatigue would be non-

problematic (e.g., the illness perception consequences) were found to predict greater fatigue 

severity (p < .05) and longer duration of fatigue (p < .001) at two months post-surgery, 

suggesting that unrealistic expectations related to fatigue severity or duration may promote worse 

fatigue outcomes.  

Overall, a general pattern of findings emerged from these studies. After controlling for 

physical symptoms and disease duration, worse fatigue was associated with greater endorsement 

of the following illness perceptions: Negative consequences associated with their symptoms, and 

perceptions that the disease is chronic or cyclical in nature, and difficult to control (Edwards et 

al., 2001; Grayson et al., 2013; Heijmans, 1998; Rizou et al., 2016; Treharne et al., 2008; Trojan 

et al., 2007).  

Relationship between coping strategies and fatigue outcomes. One cross-sectional study 

by Heijmans (1998), focusing on individuals with chronic fatigue syndrome (CFS; N = 98), also 
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examined the relationship between coping and fatigue outcomes. Of the five different coping 

strategies examined (behavioural-avoidant, cognitive-avoidant, emotional venting, problem-

focused, and social support seeking), only greater cognitive-avoidance (e.g., psychological 

efforts to escape or detach oneself from the illness experience) was significantly associated with 

fatigue severity (p < .001).  

Coping as a mediator between illness perceptions and health-related outcomes. Another 

meta-analysis by Dempster et al. (2015) also examined selection of coping strategies as a 

mediator in the relationship between illness perceptions and health-related outcomes. A total of 

13 out of the 26 studies included in the meta-analysis examined coping strategies as a mediator. 

Only four of these studies found coping to significantly mediate the relationship between illness 

perceptions and psychosocial and health-related outcomes (e.g., physical performance, anxiety, 

depression, and quality of life; Evans & Norman, 2009; Gray, 2007; Knibb & Horton, 2008; 

Rutter & Rutter, 2002). Notably, only negative coping strategies were found to mediate the 

relationship between illness perception and health-related outcomes, including cognitive denial 

or avoidance-based strategies, behavioural avoidance strategies (e.g., disengagement), and 

emotional expression (e.g., venting). In fact, the studies that failed to find a significant indirect 

effect between illness perceptions and health-related outcomes, with coping included in the 

model as a mediator, only examined positive coping strategies as potential mediators Dempster 

et al. (2015).  

To date, only one study has examined coping as a mediator in fatigue outcomes, using a 

sample of rheumatoid arthritis patients (N = 114; Treharne et al., 2008). Treharne and colleagues 

examined fatigue severity using a 10 cm visual analogue scale at baseline and then again 12 

months later, finding approximately half of the sample (54%) showed an increase in fatigue over 
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this period, while the other half (51%) showed a comparable decrease in fatigue scores. Baseline 

fatigue scores explained 13% of the variance in fatigue at the one-year follow-up time point, (p < 

.001), while coping strategies (hoping and praying) did not explain any additional variance in 

fatigue (p = .72). However, this study has two major limitations, which may have prevented it 

from revealing a relationship between coping and fatigue. First, fatigue was only assessed using 

a unipolar scale with “no fatigue” at one pole, and “unbearable fatigue” at the opposite pole. This 

measure did not assess for the nature (e.g., physical or mental dimensions) of fatigue or the prior 

timeline of the fatigue experience (e.g., how fatigued the respondent has felt in the past week, 

month, or 6 months), or fatigue-related distress. Second, the only coping strategies assessed in 

this model were “hoping” and “praying.” However, hoping/praying can be considered both a 

positive and negative coping strategy, as it may be a form of acceptance-based coping, or an 

avoidance-based/helplessness form of coping.  

Overall, these results appear to indicate that negative coping strategies may be 

preferentially driving the relationship between illness perceptions and health-related outcomes. 

However, these meta-analyses did not assess fatigue as an outcome of interest, making these 

findings not necessarily generalizable to CRF. The relationship between illness perceptions, 

coping strategies, and fatigue may prove different than other health-related outcomes previously 

explored in the extant literature. Indeed, to date, only two studies have examined the relationship 

between coping and fatigue. The first study, which examined the direct relationship between 

positive and negative coping strategies and fatigue in a sample of CFS patients, reported only 

negative avoidance-based coping to significantly predict worse fatigue (Heijmans, 1998); while 

the second study, which examined the coping strategy of “hoping and praying” as a proposed 

mediator in the relationship between illness perceptions and fatigue in a sample of patients with 



  24

rheumatoid arthritis, reported no significant indirect effect (Treharne et al., 2008). However, the 

underlying physiological mechanisms, proposed causal factors, and experiential quality and 

manifestation of fatigue in patients with CFS and rheumatoid arthritis are different from the 

fatigue found in cancer patients. Ultimately the way illness perceptions and coping strategies 

interact and relate to fatigue in these diverse medical populations may be differentially affected 

by their unique disease-related factors, and thus further research is necessary to adequately 

understand this relationship in the context of CRF.  

Gaps in the Current Literature 

To date, a number of gaps in the extant literature have been revealed: First, little is known 

about the predictors of fatigue in ovarian cancer, such as specific demographic (e.g., age, 

education, relationship status) or medical factors (e.g., cancer stage, type of anti-cancer treatment 

used) or the severity and types of symptoms (e.g., pain, nausea, anxiety) that could identify 

patients most at risk for CRF. Although Leventhal’s CSM has been applied to a number of 

medical populations to assess fatigue severity (e.g., MS, rheumatoid arthritis), to date only three 

studies have applied the Leventhal’s CSM in limited form to cancer patients experiencing fatigue 

(e.g., exploring the relationship between illness perceptions and fatigue, without examining the 

role of coping as a mediator, or only examining a few illness perceptions in relation to fatigue, 

using only a single coping strategy as a mediator; Ahlberg, Ekman, & Gaston-Johansson, 2005a; 

Hoffman et al., 2009; Paddison et al., 2009). In addition, Leventhal’s CSM have yet to be 

employed using fatigue as the outcome of interest in ovarian cancer patients. Specifically, the 

role of coping as a mediator in the relationship between illness perceptions and CRF has yet to 

be examined.  
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By addressing these gaps in the literature, this study will not only provide valuable 

insight into which demographic, medical, and symptom-related factors are associated with 

fatigue in ovarian cancer patients, but may also provide insight into a potential psychological 

correlate of CRF—illness perceptions—while elucidating a potential mechanism driving this 

relationship—selection of coping strategies. Moreover, health care providers can use this 

information to better understand which cognitive and behavioural factors may be used to  

identify patients at increased risk for CRF, thereby providing treatment targets for to reduce 

fatigue in this patient population.  

Aims and Hypotheses 

Aim 1. To examine the association between illness perceptions and cancer-related fatigue 

severity, above and beyond relevant demographic (e.g., age), medical (e.g., chemotherapy), and 

symptom severity (e.g., pain, nausea) factors, as delineated by Leventhal’s Common Sense 

Model (Leventhal et al., 1980) in an ovarian cancer sample. 

Hypothesis 1. Based on prior research, it is predicted that the following six demographic 

variables will be associated with greater fatigue severity in ovarian cancer patients: Younger age, 

being non-Caucasian, being unmarried, being unemployed, having a lower income and a lower 

level of education. For the medical and symptom severity variables, it is predicted that the 

following eight variables will be associated with greater fatigue severity: Later stages of ovarian 

cancer (III or IV), shorter time since diagnosis, currently undergoing treatment, undergoing 

combined treatment (compared to monotherapy), endorsing greater pain, anxiety, nausea, and 

sleep dissatisfaction.     

Hypothesis 2. After controlling for significant covariates (as determined in Hypothesis 

1), it is predicted that endorsement of the following illness perceptions will be associated with 
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greater fatigue severity: 1) greater illness identity (e.g., endorsement of symptoms, which are 

attributed to the cancer diagnosis), 2) higher chronicity or 3) greater cyclical timeline (e.g., belief 

that the cancer is a relapsing or chronic condition), 4) greater negative consequences associated 

with cancer diagnosis (e.g., greater endorsement of negative outcomes associated with cancer 

and its related symptoms), 5) lower perceived personal control (e.g., lower self-efficacy to 

manage symptoms associated with cancer experience), 6) lower perceived treatment control 

(e.g., lower perceptions that cancer and related symptoms are treatable/manageable with 

medications or other therapeutic interventions), and 7) less coherence or understanding of cancer 

diagnosis and disease process (e.g., the patient does not understand what has contributed to the 

initiation, maintenance, and progression of the cancer).  

Aim 2. To examine the extent to which selection of positive and negative coping 

strategies mediate the relationship between illness perceptions and fatigue severity, as delineated 

by Leventhal’s Common Sense Model (Leventhal et al., 1980). 

  Hypothesis 3. It is predicted that the relationship between negative illness perceptions 

(e.g., illness identity, consequences, chronicity, and cyclicality) and greater fatigue severity will 

be mediated by selection of greater negative coping strategies, and less positive coping 

strategies, while greater endorsement of positive illness perceptions (e.g., personal and treatment 

controllability, and coherence) will be associated with reduced fatigue severity, which will be 

mediated by greater use of positive coping and less use of negative coping strategies. 
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Methods 

This is a secondary analysis of a data set originally collected to assess fear of cancer 

recurrence in a sample of ovarian cancer patients recruited from Princess Margaret Hospital. 

Data were collected between September 2014 and August 2016. 

Participants  

Participants were ovarian cancer patients recruited from the medical oncology, radiation 

and surgical oncology clinics at PMH in Toronto, Ontario. Patient medical records were screened 

for eligibility, which was confirmed via the medical staff in clinic. 

To be eligible, all participants had to meet the following criteria: 1) Have a diagnosis of 

invasive ovarian cancer at any stage; 2) be proficient in English (i.e., ability to read and speak); 

3) be 18 years or older; 4) be capable of providing informed consent. In addition, patients who 

were diagnosed with a noninvasive tumor were excluded.   

Procedure 

Once medical staff confirmed eligibility, a physician or other member of the patient’s 

circle of care would receive permission from the patient to be approached by research staff after 

their appointment. A research staff member then provided a brief introduction to the study, and if 

able, obtained verbal consent. If the participant was interested but unable to provide consent in 

the clinic, research staff contacted the patient at a later date and obtained verbal consent over the 

phone.  

Patients recruited in clinic were provided with an information brochure and a copy of the 

written consent form for their own personal records, while patients who verbally consented over 

the phone received these documents via email or posted mail. In addition, research staff used a 

script when verbally describing the overview of the study, procedure, and expected time 
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commitment to potential participants. Patients were encouraged to ask questions or request 

clarification when needed.  

Once written consent was received, each participant was assigned a study ID to ensure 

confidentiality. Participants were given the option to complete an online or paper-copy version of 

the questionnaire. For the online questionnaire, participants were emailed their study ID number 

and a website address that linked them to the online questionnaires. Participants were able to 

save their survey and complete it at a later time or date, or stop participating at any time during 

the survey by selecting the “opt-out” option, in addition to the option to skip questions they did 

not wish to complete. Participants who did not have access to the internet or who did not wish to 

complete the survey online were mailed a hard-copy version of the questionnaires with their 

assigned study ID number, with a pre-paid return envelope. Upon completion of the baseline 

assessment survey, participants were mailed a $20 gift card as a token of appreciation. 

Measures 

 Table 3 provides an overview of the three components of Leventhal’s Common Sense 

Model and the associated measures that were used to capture each step of the model. The 

questionnaires are outlined in sequence with the phase of the model they are designed to 

operationalize, starting with the questionnaire designed to capture illness perceptions, followed 

by the questionnaire assessing coping strategies, and ending with the questionnaire designed to 

capture fatigue severity. Demographic and illness-related factors were collected via self-report 

questionnaires.  
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Table 3 
  
Questionnaires Assessing Each Step in Leventhal's Common Sense Model 
 

Steps in Leventhal’s CSM Measures 
Step 1: Illness perceptions Illness Perceptions Questionnaire-Revised (IPQ-R) 
Step 2: Coping strategies The Brief COPE Short-Form (Brief COPE) 

Step 3: Fatigue outcomes The Functional Assessment of Chronic Illness 
Therapy Fatigue Scale (FACIT-F) 

 
 

Predictor measures. 

The Illness Perception Questionnaire-Revised (IPQ-R; Moss-Morris et al., 2002) is a 

38-item scale used to assess the illness perceptions in Leventhal’s CSM Model (Leventhal, 

Leventhal, & Contrada, 1998): Illness identity, consequences, chronicity, cyclicality, personal 

control, treatment control (curability), and illness coherence. The scale assesses for each of these 

seven illness perceptions, with each item rated on a five-point Likert scale ranging from 1 

(strongly disagree), to 5 (strongly agree), with higher scores indicating greater endorsement of 

that particular illness perception. Table 1 provides a complete list of illness perceptions assessed 

in the IPQ-R, with a description of each sub-scale, and example questions for each domain. The 

IPQ-R has previously been used to assess illness perceptions in patients with various forms of 

cancer including breast, skin, head and neck, and ovarian cancer (Donovan, Hartenbach, & 

Method, 2005; Giannousi et al., 2010; Millar, Purushotham, McLatchie, George, & Murray, 

2005; Scharloo et al., 2005), and has demonstrated strong construct and test-retest validity, as 

well as good internal reliability with with Cronbach’s alpha coefficients ranging from .70 to .89 

(Hagger & Orbell, 2005).  
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Mediator measure. 

The Brief COPE Short-Form (Brief COPE-SF; Carver, Scheier, & Weintraub, 1989) is a 

28-item multidimensional coping inventory, consisting of 14 scales, which are each comprised of 

two items, designed to tap into separate coping strategies (e.g., “positive reframing” and “self-

distraction”).  Response options for each question range from 0 (I haven’t been doing this at all) 

to 3 (I’ve been doing this a lot), with higher scores indicating more frequent use of a particular 

coping strategy. Refer to Table 2 for a full list of coping strategies, with example questions, 

provided in the Brief-COPE-SF. This scale has previously been used with colorectal, lung or 

prostate cancer populations, and each scale has demonstrated strong discriminant and test-retest 

validity (Carver, 1997), as well as good internal reliability, with Cronbach’s alphas ranging from 

.78 to .94 on the individual subscales (Grande, Arnott, Brundle, & Pilling, 2014).  

Primary outcome measure. 

The Functional Assessment of Chronic Illness Therapy Fatigue Scale (FACIT-F; Cella 

et al., 2005), is a 13-item scale that assesses both feelings of fatigue (e.g., “I feel weak all over”) 

and consequences of fatigue common in individuals with chronic illness (e.g., “I have trouble 

finishing things because I am so tired”), and has been validated for use with cancer populations 

(Webster, Cella, & Yost, 2003). Questions are rated on a 5-point Likert scale from 0 (not at all) 

to 4 (very much), with lower scores indicating greater fatigue severity. A validation study using 

patients with cancer, stroke and HIV found the FACIT-F to have very good construct and test-

retest validity, as well as strong internal reliability, with Cronbach’s alphas greater than .90 (Butt 

et al., 2013).  

Covariates. All demographic and medical variables examined as potential covariates 

were gathered from patient medical records or self-report questionnaires. Demographic variables 
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included the following items: Age, ethnicity, relationships status, number of children, level of 

education (e.g., high school, undergraduate degree or diploma, graduate degree), employment 

status, and annual income bracket. Medical variables captured via chart review included the 

following items: Time since diagnosis, cancer stage, and whether the patient was currently 

receiving treatment, and type of treatment (e.g., chemotherapy, radiation therapy, surgery, or a 

combination of two or all three). The remainder of the medical covariates, including pain, 

anxiety, nausea, and sleep dissatisfaction, were captured via self-report questionnaires described 

below. 

The Brief Pain Inventory (BPI; Cleeland & Ryan, 1994), 4-item severity subscale was 

used to assess for pain severity (e.g., “circle the number that described your pain at its worst in 

the last 24 hours”). Questions are answered on a scale from 0 (no pain) to 10 (pain as bad as you 

can imagine). The questionnaire has demonstrated good construct and test-retest validity, as well 

as strong internal reliability, with Cronbach’s alphas ranging from .80 to .87 for the four pain 

severity items (Cleeland & Ryan, 1991). 

 State-Trait Anxiety Inventory—State Subscale (STAI-S; (Spielberger, 1983) was used 

to assess for patient endorsement of current anxiety symptoms. This 20-item scale evaluates the 

intensity of the patients’ current feelings of anxiety (e.g., “I feel strained”). Questions are 

answered on a 4-point Likert scale from 1 (not at all) to 4 (very much so), with higher scores 

indicating greater anxiety. The STAI is one of the most widely researched and used measures to 

assess for general anxiety. While there is evidence to indicate that the trait subscale of this 

measure may be tapping into general negative affect (Balsamo et al., 2013), the state subscale 

appears to not suffer from this issue in construct validity, and a validation study using a large 
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non-clinical sample (N = 1173) found the STAI to have very good internal reliability, with a 

Cronbach’s alpha of .87 (Knight, Waalmanning, & Spears, 1983). 

Functional Assessment of Cancer Therapy—Ovarian (FACT-O; Basen-Engquist et al., 

2001) was used to assess for both nausea and sleep dissatisfaction. The FACT-O has 

demonstrated adequate construct and test-retest validity (Basen-Engquist et al., 2001). 

Nausea was assessed with a single item from the Physical Well-being Subscale: “I have 

nausea.” This item was rated on a 5-point Likert scale from 0 (not at all) to 4 (very much), with 

higher scores indicating more nausea.  

Sleep Dissatisfaction was assessed with a single item from the Functional Well-being 

Subscale: “I am sleeping well.” This item was rated on a 5-point Likert scale from 0 (not at all) 

to 4 (very much), with higher scores indicating better sleep, or a lack of sleep difficulties. To 

assess for dissatisfaction with sleep, this item was reverse coded so that higher scores indicated 

greater sleep dissatisfaction.  

Data Analysis 

Hypothesis 1. To determine what demographic, medical variables, and types of 

symptoms were significantly associated with fatigue severity, a series of bivariate correlations 

were conducted when examining continuous variables (e.g., pain severity), and factorial 

ANOVAs were conducted when examining variables with three or more categories (e.g., 

ethnicity, annual income bracket, cancer stage, treatment type). All categorical demographic or 

medical variables that revealed significant between group differences were followed up with the 

Scheffe post-hoc test to determine which groups differed significantly from each other. The 

between group differences were then used to reduce the multi-categorical variables to 

dichotomous variables based on the post-hoc tests (e.g., full- and part-time employment were 
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combined to created an “employed” category, and retired, on disability, and unemployed were 

combined to create an “unemployed” category). Finally, independent samples t-tests were then 

conducted to examine the relationship between dichotomized variables and fatigue (e.g., whether 

there were significant differences in fatigue severity between those who were currently 

undergoing treatment compared to those who were not).  

Hypothesis 2. To examine the extent to which illness perceptions were associated with 

fatigue severity, a linear regression was conducted using fatigue severity as the outcome of 

interest. All demographic and medical variables revealed as significant predictors of fatigue in 

hypothesis one were included in step one of the model. Then the seven illness perception 

variables were entered as predictors in step two of the model: Illness identity, personal 

controllability, treatment controllability, chronicity, cyclicality, consequences, and illness 

coherence.  

Hypothesis 3. Seven separate mediation analyses using the illness perceptions as the 

predictor variable were conducted using the PROCESS Macro version 2.15 for SPSS (Hayes, 

2012). Bias corrected confidence intervals (Bca CI) were created using 10,000 re-samples with 

replacement, which were used to assess the direct, indirect, and total effect of illness perceptions 

on severity of fatigue, using negative and positive coping strategies as mediators. All 

demographic, medical and symptom severity variables elucidated as important predictors of 

fatigue in hypothesis one were controlled for in all analyses. Bias corrected confidence intervals 

were employed as they are designed to convert samples that are non-normally distributed, by 

estimating and correcting for skew and kurtosis in the sample. It should be noted that lower 

scores on the FACIT-F scale indicate greater fatigue. Thus, a negative relationship between 

illness perceptions or coping strategies and fatigue is indicative of greater fatigue severity.  



  34

According to a mediational framework, the path from the predictor variables to the 

mediators (path a), the mediators to the outcome variable (path b), the predictor variables to the 

outcome variable (path c), and the same path after taking into consideration the mediators (path 

c’), provide both the direct effect (the relationship between illness perceptions and fatigue, 

controlling for coping strategies), the indirect effect (the effect of illness perceptions on fatigue 

through coping strategies), and the total effect (the combined effect of the direct and indirect 

effect on fatigue). Refer to Figure 2 for the complete mediation model showing all seven illness 

perceptions, positive and negative coping strategies, and fatigue.  

Power analysis. A power calculation, using the program Power and Precision 

(Borenstein, 2000), was conducted to ascertain the minimum number of participants required for 

sufficient power to detect a medium effect. We calculated the power for 283 participants (i.e., the 

number of patients in the dataset) using the most comprehensive model to be tested, which 

included a total of 14 variables: Seven covariates (age, employment status, current 

chemotherapy, pain, anxiety, nausea, and sleep dissatisfaction), seven predictors (illness 

perceptions), and two mediators (negative and positive coping strategies, for a minimum total R2 

= .30. Using these parameters, power was at 1.00 (α = .05), confirming that the sample was 

adequately powered for our analyses. 
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Results 

Preliminary Data Analyses 

Prior to conducting the main analyses, data were screened for outliers and assumptions of 

normality and linearity were tested.  According to the recommendation that the skewness statistic 

be divided by its standard error and the resulting z-score should fall between ± 2.58 (p < .01; 

Field, 2009), the screening revealed the following variables had non-normal distributions: Patient 

age, time since diagnosis, illness perceptions of timeline, consequences, treatment control and 

illness coherence, pain severity, fatigue severity, and positive and negative coping strategies.  

Each of these variables was transformed using square-root and logarithmic 

transformations. However, the transformations were only effective at reducing skewness on the 

following variables: Pain severity, and selection of positive and negative coping strategies. As 

the transformed variables did not change the results, the untransformed data were used in all 

subsequent analyses.    

Participant Demographics and Medical Characteristics 

A total of 283 individuals were included in the present study. Table 4 displays the 

demographics of the sample at baseline. Participants were on average 58 years old, with the 

majority being Caucasian (77%), and highly educated with 60.3% of patients reporting at least a 

college or university level education. In terms of employment, 38.5% were working full or part-

time, while 33.8% were retired, and 20.3% were on disability. For average annual income, 

43.8% reported earning up to $40,000, while the remainder reported annual earning above this 

income amount. For relationship or marital status, the majority of participants, 68.9% reported 

they were married or in a long-term relationship, and 63.6% reported they had one or more 

children.  
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Medical characteristics are displayed in Table 5. The majority of patients, 69.4%, were 

diagnosed with Stage III or IV ovarian cancer. On average, patients were 3.6 years since 

diagnosis, with 14.5% currently completing their initial treatment, 39.4% were currently 

experiencing a disease recurrence after their primary treatment, and 32.6% had completed their 

primary treatment and were disease free. Almost half (49.5%) of patients were currently 

undergoing treatment, with 6.3 % having received surgery only, 22.7% receiving chemotherapy 

alone, 17.6% receiving both surgery and chemotherapy, 2.9% receiving a combination of all 

three treatments, while the rest (50.5%) were not receiving treatment at the time of this study.  

Descriptive Information on Key Variables 

The number of items comprising each measure, the means, standard deviations, score 

ranges found within the present sample, and internal consistency values (Cronbach’s alpha) for 

all key study variables (demographic, medical, and symptom types, illness perceptions, coping 

strategies, and fatigue) are displayed in Table 6. 

Illness perceptions. The reliability coefficients (Cronbach’s alpha) and mean summed 

scores are shown for each illness perception subscale, below: 

 Illness identity. This subscale of the IPQ-R demonstrated good reliability with a 

Cronbach’s alpha coefficient of .81, and a summed mean score of 6.18 (SD = 11.53) with a range 

of 0-14 (out of a total possible range of 0-14), indicating that participants, endorsed experiencing 

6 out of a total 14 possible symptoms, which they attributed to their cancer experience. 

Chronicity. This subscale of the IPQ-R demonstrated strong reliability with a Cronbach’s 

alpha coefficient of .92, and a summed mean score on of 20.37 (SD = 7.32) with a range of 6-24 

(out of a total possible range of 5-25), indicating that participants reported, on average, very high 

endorsement of the perception that their cancer diagnosis is chronic in nature.  
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Table 4 
 
Participant Demographics (N = 283) 

Variable n Mean (SD) Range 
Age, years 283 58 (11.26) 21-85 
 n     Frequency (%) 
Education 

< High school degree 
Some college 
College/university 
Graduate school 

 
42 
69 

114 
54 

 
15.1 
24.7 
40.9 
19.4 

 

Ethnicity 
Caucasian 
Asian 
African American 
Hispanic 
Other (mixed race) 

 
214 
35 
12 
5 

12 

 
77.0 
12.6 
4.3 
1.8 
4.3 

 

Employment status 
Working full-time 
Working part-time  
Disability 
Retired 
Not employed  

  
78 
30 
57 
95 
21 

 
27.8 
10.7 
20.3 
33.8 
7.5 

 

Relationship status 
     Married/long-term partnership 
     Separated/divorced 
     Widowed 
     Single 
     Other (dating for undisclosed time) 

 
193 
35 
14 
35 
5 

 
68.9 
12.5 
5.0 

11.8 
1.8 

 

Children 
     One or more children 
     No children 

 
180 
103 

 
63.6 
36.4 

 

Average annual income 
0 – 40,000 
40 – 75,000 
+ 75,000  

 
116 
74 
75 

 
43.8 
27.9 
28.3 

 

Note. N: sample size; SD: standard deviation. 
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Table 5 

Participant Medical Characteristics (N = 283) 

Variable N Mean (SD) Range 
Time since diagnosis, in years 283 3.57(3.51) .01-19.68 

 N  Frequency (%) 
Cancer stage 

Stage 1 
Stage 2 
Stage 3 
Stage 4 

 
63 
23 
162 
33 

 
22.4 
8.2 

57.7 
11.7 

 

Currently undergoing treatment 
Yes 
No 

 
133 
150 

 
49.5 
50.5 

 

Point in cancer treatment 
Recurrence of disease, on treatment 
Post primary treatment, disease free 
Completing primary treatment  
Past recurrence, now disease free 
Recurrence of disease, no treatment 
Post primary treatment, diseased 
(surveillance, maintenance, follow-up) 

 
111 
92 
41 
17 
12 
9 

 
39.4 
32.6 
14.5 
6.0 
4.3 
3.2 

 

 

Types of treatment at current time 
Surgery only 
Chemotherapy only 
Surgery and chemotherapy 
Surgery, radiation and chemotherapy 
Not currently receiving treatment  

 
17 
62 
48 
8 

138 

 
6.3 

22.7 
17.6 
2.9 

50.5 

 

Note. N: sample size; SD: standard deviation. 
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Table 6 

Descriptive Statistics for Primary Study Variables 
 

Variable Total 
items n Mean (SD) Range Internal 

consistency (α) 
Illness perceptions 

Personal control 
Treatment control 
Illness identity 
Chronicity 
Cyclicality 
Consequences 
Illness coherence 

 
6 
5 

14 
6 
4 
6 
5 

 
284 
255 
283 
259 
281 
283 
223 

 
20.14 (4.83) 
18.63 (3.59) 
6.18 (3.30) 

20.37 (7.32) 
11.24 (3.57) 
22.63 (4.75) 
19.31 (4.49) 

 
6-30 
5-25 
0-14 
6-24 
4-20 
6-30 
5-25 

 
.85 
.71 
.81 
.92 
.77 
.80 
.88 

Coping strategy 
Positive 
Negative 

 
12 
8 

 
286 
287 

 
2.80 (.63) 
1.46 (.44) 

 
1-4 
1-4 

 
.85 
.71 

Fatigue severity  13 275 35.81 (11.53) 5-52 .95 
Pain severity 4 259 1.66 (2.02) 0-9 .94 
Anxiety severity 20 274 37.71 (13.46) 20-79 .96 
Nausea 1 272 .53 (.90) 0-4 n/a 
Sleep dissatisfaction 1 273 1.74 (1.25) 0-4 n/a 
Note. N: sample size; SD: standard deviation. 

 

 Cyclicality. This subscale of the IPQ-R demonstrated adequate reliability with a 

Cronbach’s alpha coefficient of .77, and a summed mean score of 11.2 (SD = 3.57) with a range 

of 4-20 (out of a total possible range of 4-20), indicating that participants reported, on average, 

moderate endorsement of the perception that their cancer diagnosis is cyclical in nature. 

Consequences. This subscale of the IPQ-R demonstrated good reliability with a 

Cronbach’s alpha coefficient of .80, and a summed mean score of 22.63 (SD = 4.75) with a range 

of 6-30 (out of a total possible range of 6-30), indicating that participants reported, on average, 

high endorsement of that their cancer diagnosis has significant negative consequences in their 

daily life. 
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Personal control. This subscale of the IPQ-R demonstrated good reliability with a 

Cronbach’s alpha coefficient of .85, and a summed mean score of 20.14 (SD = 4.83) with a range 

of 6-30 (out of a total possible range of 6-30), indicating that participants reported, on average, 

moderately high endorsement of the perception that they had personal control over their cancer 

diagnosis. 

Treatment control. This subscale of the IPQ-R demonstrated adequate reliability with a 

Cronbach’s alpha coefficient of .71, and a summed mean score of 18.63 (SD = 3.59) with a range 

of 5-25 (out of a possible range of 5-25), indicating participants reported, on average, moderately 

high endorsement that their medical care will be effective in treating their cancer diagnosis. 

Illness coherence. This subscale of the IPQ-R demonstrated strong reliability with a 

Cronbach’s alpha coefficient of .88, and a summed mean score of 19.31 (SD = 4.49) with a range 

of 5-25 (out of a possible range of 5-25), indicating that participants reported, on average, 

moderately high to high endorsement that they understand their cancer diagnosis and symptoms. 

Coping. Based on recommendations by the instrument developer of the Brief-COPE 

(Carver, 1997), an exploratory factor analysis (EFA) was conducted. First, the scree plot was 

examined to determine the number of factors to extract (Cattell, 1966). A two-factor solution was 

revealed, using the number of points to the left of the site of inflection (e.g., the “elbow”) on the 

screen plot graph. This form of factor extraction, via the scree plot, has been shown to provide a 

reliable criterion for factor selection in samples with over 200 participants (Stevens, 2009). Next, 

the EFA was re-run using a forced principal factors extraction set to a two-factor solution with 

varimax rotation, to determine which questions from the Brief-COPE-SF mapped onto the two 

extracted factors. The varimax rotation ensures items are loaded in an orthogonal design to either 

one of the two possible factor loadings. In line with the protocol outlined by (Comrey & Lee, 
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1992), a minimum of .40 was used as the threshold for determining items eligible for loading 

onto a factor, in accordance with a minimum sample size requirement of N = 200. Refer to Table 

7 for a complete list of items comprising each of the two revealed factors, with factor loadings. 

Twelve items loaded onto factor one, with an eigenvalue of 5.47, and a Cronbach’s alpha 

coefficient of .85, indicating good internal reliability. This factor included items from the 

following subscales of the Brief-COPE: Self-distraction, active coping, use of emotional support, 

use of instrumental support, positive reframing, and planning. Based on the predominantly 

positive goal-oriented coping strategies belonging to these subscales this factor was labeled 

“Positive Coping.” The summed mean score for the Positive Coping scale was 2.80  

(SD = .63) with a range of 1-4 (out of a total possible range of 1-4), which reflects that 

participants reported, on average, moderate to high endorsement of positive coping strategies. 

Eight items loaded onto factor two, with an eigenvalue of 3.01, and a Cronbach’s alpha 

coefficient of .71, indicating adequate reliability. These items included questions from the 

following subscales of the Brief-COPE: Denial, behavioural disengagement, self-blame, and 

non-acceptance. Based on the predominantly negative and avoidant coping strategies belonging 

to these subscales Factor 2 was labeled “Negative Coping.” The summed mean score for the 

Negative Coping subscale was 1.46 (SD = .44) with a range of 1-3.25 (out of a total possible 

range of 1-4), which reflects that participants reported, on average, low to moderate selection of 

negative coping strategies.  



  42

Table 7 

Factor Loadings for Exploratory Factor Analysis With Varimax Rotation of Brief-COPE 
Inventory 
 

Items       Factor one Factor two 
1. I have been turning to work or other activities to take my mind off      
ff things. 

.43 .11 

2. I've been concentrating my efforts on doing something about the     
iii situation I'm in. 

.61 
 

-.07 

3. I've been saying to myself "this isn't real." .23 .60 
4. I've been using alcohol or other drugs to make myself feel better. -.02 .13 
5. I've been getting emotional support from others. .63 -.14 
6. I've been giving up trying to deal with it. -.08 .59 
7. I've been taking action to try to make the situation better. .66 -.12 
8. I've been refusing to believe that it has happened. .25 .51 
9. I've been saying things to let my unpleasant feelings escape. .38 .24 
10. I’ve been getting help and advice from other people. .70 -.06 
11. I've been using alcohol or other drugs to help me get through it. .02 .28 
12. I've been trying to see it in a different light, to make it seem more 
iii  positive. 

.59 -.12 

13. I’ve been criticizing myself. .14 .60 
14. I've been trying to come up with a strategy about what to do. .68 .04 
15. I've been getting comfort and understanding from someone. .67 -.12 
16. I've been giving up the attempt to cope. .01 .47 
17. I've been looking for something good in what is happening. .55 -.14 
18. I've been making jokes about it. .28 -.29 
19. I've been doing something to think about it less, such as going to      
iiii movies, watching TV, reading 

.47 
 

.19 

20. I’ve been accepting the reality of the fact that it has happened         
iiii (reverse coded) 

-.34 .47 

21. I've been expressing my negative feelings. .37 .15 
22. I've been trying to find comfort in my religion or spiritual beliefs. .34 .18 
23. I’ve been getting advice or help from people about what to do. .64 .11 
24. I’ve been learning to live with it (reverse coded) -.31 .52 
25. I've been thinking hard about what steps to take. .62 .09 
26. I’ve been blaming myself for things that happened. .12 .67 
27. I've been praying or meditating. .34 .15 
28. I've been making fun of the situation. .27 -.20 
Note. Factor loadings > .40 are in boldface, and represent the specific items loading on to each 
factor.  
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Fatigue. The FACIT demonstrated excellent reliability with a Cronbach’s alpha 

coefficient of .95. The summed mean score was 35.81 (SD = 11.53) with a range of 5-52 (out of 

a total possible range of 0-52).  The mean score reflects that participants reported, on average, 

clinically significant fatigue, as any score below 42 is considered a clinical cut-off for CRF. As a 

reminder, lower scores on this scale indicate worse fatigue.  

Pain. The severity subscale of the BPI demonstrated excellent reliability with a 

Cronbach’s alpha coefficient of .94. The summed mean score was 1.66 (SD = 2.02) with a range 

of 0-9 (out of a total possible range of 0-9).  The mean score reflects that participants reported, 

on average, low pain. 

Anxiety. The STAI-S demonstrated excellent reliability with a Cronbach’s alpha 

coefficient of .96. The summed total score was 37.71 (SD = 13.46) with a range of 20-79 (out of 

a total possible range of 20-80). The summed score reflects that participants reported, on 

average, moderate anxiety. 

Nausea. This single item of the FACT-O Physical Well-being subscale had a mean score 

of .53 (SD = .90) with a range of 0-4 (out of a total possible range of 0-4). The mean score 

reflects that participants reported, on average, a low amount of nausea. 

Sleep dissatisfaction. This single item of the FACT-O Functional Well-being subscale 

had a mean score of 1.74 (SD = 1.25) with a range of 0-4 (out of a total possible range of 0-4). 

The mean score reflects that participants reported, on average, a moderate amount of 

dissatisfaction with their sleep. 
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Test of Hypotheses 

Hypothesis 1. Examining demographic, medical factors, and types of symptoms 

associated with fatigue. To determine what demographic, medical variables, and types of 

symptoms were significantly associated with fatigue severity, a series of bivariate correlations 

were conducted with the following continuous variables: Age, time since diagnosis, pain, 

anxiety, nausea, sleep dissatisfaction and fatigue severity. Younger age (r = .14), greater anxiety 

(r = -.43), more nausea (r = -.49), more sleep dissatisfaction (r = -.40), and worse pain (r = -.45) 

were all found to be significantly correlated with fatigue severity (p < .01). A factorial ANOVA 

was then conducted to examine the following demographic or medical variables with three or 

more categories: Level of education, ethnicity, employment, relationship status, annual income, 

cancer stage, as well as current treatment types. Only employment was found to show significant 

between group differences with fatigue, F(4, 224) = 5.15, p = .001. A Scheffe post-hoc test 

revealed that those who were unemployed (e.g., unemployed, on disability or retired) had 

significantly greater fatigue than those who were working full or part time (p < .001). Based on 

these results, individuals who were full or part-time employed were incorporated into a single 

category, and individuals who were unemployed, retired or on disability were incorporated in the 

other category. Next, independent samples t-tests were conducted to examine the relationship 

between the following dichotomized variables and fatigue: Whether the participant had children 

(yes = 1, no = 0), were employed (yes = 1, no = 0), or currently undergoing treatment (yes = 1, 

no = 1). Only employment status reveled a significant difference in fatigue severity, with 

unemployed individuals endorsing higher fatigue (M = 34.40, SD = 11.23) compared to 

employed (M = 37.90, SD = 11.73), t(271) = 2.46, p = .015. Table 8 shows the relationships 

between all variables with fatigue severity. 



  45

Table 8 

Associations of Demographic, Medical, and Symptom Variables with Fatigue 
 
Variable r, F, or t 
Age    .14* a 
Ethnicity    .66b 

Education   -.45b 

Relationship status    .91b 

Children    .15c 

Employment status  2.46*c 

Annual income    1.04b 

Time since diagnosis    .09a 

Stage of cancer   1.92b 

Current treatment    .52c 

Treatment type    1.72b 

Pain severity -.45**a 

Anxiety severity -.43**a 

Nausea -.49**a 

Sleep dissatisfaction -.40**a 

Note. a = Pearson correlations were used to assess the relationship between fatigue and 
continuous variables. b = Factorial ANOVAs were used to test for significant differences between 
groups on fatigue severity in categorical variables. c = Independent samples t-tests were used to 
assess for differences in fatigue severity between groups in dichotomous variables.  
* p < .05, ** p < .01. 
 

 

Education, relationship status, having children, income, time since diagnosis, cancer 

stage, currently undergoing treatment, and treatment type were not significantly associated with 

fatigue. However, younger age, r = .14, p = .021, being unemployed, t(271) = 2.46, p = .015, and 

endorsing greater pain, r = -.45, p < .001, anxiety, r = -.43, p <.001, nausea, r = -.49, p <.001 and 

sleep dissatisfaction, r = -.40, p < .001, were all significantly correlated with fatigue, and thus 

included as covariates in all subsequent analyses.  
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Hypothesis 2. The association of illness perceptions with fatigue severity. Prior to 

conducting regression analyses, multicollinearity was assessed through a correlation matrix with 

all variables of interest included in the model. Most variables were weakly to moderately 

correlated between the illness perceptions of treatment control and chronicity. Refer to Table 9 

for a complete correlation matrix.  

It was predicted that after controlling for age, employment status, pain severity, nausea, 

sleep dissatisfaction, and anxiety, greater endorsement of the following illness perceptions would 

be associated with greater fatigue severity: 1) Illness identity (e.g., number of symptoms 

attributed to cancer diagnosis), 2) chronicity or 3) cyclicality, and 4) negative consequences 

associated with cancer diagnosis (e.g., greater endorsement of negative outcomes associated with 

cancer and its related symptoms). Lower endorsement of the following illness perceptions was 

expected be associated with greater fatigue severity: 5) personal controllablity (e.g., lower self-

efficacy to manage symptoms associated with cancer experience), 6) treatment controllability 

(e.g., lower perceptions that cancer and related symptoms are treatable/manageable with 

medications or other therapeutic interventions), and 7) illness coherence (e.g., the patient does 

not understand what has contributed to the initiation, maintenance, and progression of the 

cancer). 
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Table 9 
 
Intercorrelations Between Primary Study Variables 
 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

1. Personal control 1.00          

2. Treatment control  .47** 1.00         

3. Illness identity -.18* -.09 1.00        

4. Chronicity 
 

-.34** -.49**  .25** 1.00       

5. Cyclicality 
 

 .02 -.18**  .33**  .21** 1.00      

6. Consequences -.09 -.15*  .43**  .38**  .27** 1.00     

7. Illness coherence 
 

 .07  .13 -.02  .03 -.30** -.07 1.00    

8. Positive coping 
 

-.28**  -.28**  .13  .10 -.01 -.18** -.03 1.00   

9. Negative coping 
 

-.08 -.12  .09 -.01  .14*  .18** -.37**   .01 1.00  

10. Fatigue severity  .03  .07 -.45** -.14* -.31** -.40**  .17** -.16* -.17** 1.00 

* p < .05. ** p < .01. 
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As shown in Table 10, a two-step hierarchical multiple regression analysis was 

conducted. All significant findings are reported using standardized beta weights (β). Lower 

scores indicated greater fatigue. Step One of the regression, which included the covariates, 

accounted for 47% of the variance in fatigue severity, R2 = .47, F(6,105) = 15.46, p < .001. Being 

unemployed, β = .15, p = .046, greater pain severity, β = -.32, p < .001, endorsing greater nausea, 

β = -.32, p < .001, and more anxiety, β = -.27, p = .001, all predicted greater fatigue. 

In Step Two of the regression, which included all seven illness perceptions, greater 

endorsement of illness identity, β = -.21, p = .011, and consequences, β = -.26, p = .003, 

accounted for an additional 13% of variance in fatigue. The total model, with all variables 

included, accounted for 60% of the variance in fatigue, R2 = .60, F(9,159) = 11.24, p < .001. 

 

Table 10 

Summary of Linear Regression Analysis for Variables Predicting Fatigue Severity 

 Model 1 Model 2 
Variable B S.E B β B S.E B β 
Age    .10     .08    .10      .06  .08    .06 
Employment 3 .75 1.85  .15*  3.03 1.74  .13 
Pain severity -1.95   .46 -.32*** -1.65 .43 -.27*** 
Nausea -3.99   .95 -.32*** -3.02 .91 -.24** 
Sleep dissatisfaction  -.78   .69 -.09   -.25 .64 -.03 
Anxiety  -.22   .06 -.27**   -.21 .06 -.25** 
Personal control      -.16 .18 -.07 
Treatment control      -.18 .26 -.06 
Illness identity      -.70 .27 -.21* 
Chronicity       .19 .14  .12 
Cyclicality      -.07 .24 -.02 
Consequences      -.62 .21 -.26** 
Illness coherence      -.27 .19 -.10 
R2   .47      .60   
F  15.46***                   11.24***   
Δ R2        .13   
Δ F      4.52***   
Note: B = unstandardized beta weight, S.E. B = standard error of the unstandardized beta values, 
β = standardized beta weight. * p < .05, ** p < .01, *** p < .001. 
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Hypothesis 3. The indirect effect of positive and negative coping strategies on the 

relationship between each of the seven illness perceptions and fatigue severity. 

Results from the seven separate indirect effect analyses indicated there was not a single 

significant indirect effect through negative coping on the relationship between each of the illness 

perceptions and fatigue severity. Both personal and treatment controllability, on the other hand, 

were found to have a negative indirect effect on fatigue severity, through positive coping. The 

following section will detail the relationship between each illness perception and fatigue severity 

using positive and negative coping strategies as mediators. Refer to Table 11 for a complete 

breakdown of each mediation analysis.  

 

Table 11 

Bootstrapping Analyses Examining the Indirect Effect of Positive and Negative Coping 
Strategies on the Relationship Between Illness Perceptions and Fatigue Severity 
 

Variable           β    SE        t        p-value 
Personal Controllability     
Total effect of predictor on outcome (Path C)     -.10 .12 -.83 .405 
Effect of predictor on mediators (Paths A) 

Treatment Control Æ Positive Coping 
Treatment Control Æ Negative Coping 

 
     .04 

-.003 

 
.01 
.01 

 
5.61 
-.57 

 
<.001 

.572 
Effect of mediators on outcome (Paths B) 

Positive Coping Æ Fatigue 
Negative Coping Æ Fatigue 

 
   -1.75 
     .40 

 
.96 

1.55 

 
-1.83 

.26 

 
.068 
.799 

Direct effect of predictor on outcome (Path C’)     -.02 .12 -.16 .875 
Treatment Controllability     
Total effect of predictor on outcome (Path C)       -.31 .16 -1.90 .059 
Effect of predictor on mediators (Paths A) 

Illness Coherence Æ Positive Coping 
Illness Coherence Æ Negative Coping 

 
     .06 

-.002 

 
.01 
.01 

 
5.35 
-.25 

 
<.001 

.804 
Effect of mediators on outcome (Paths B) 

Positive Coping Æ Fatigue 
Negative Coping Æ Fatigue 

 
   -1.70 
      .27 

 
.97 

1.61 

 
-1.75 

.17 

 
.081 
.865 

Direct effect of predictor on outcome (Path C’)      -.21 .17 -1.19 .236 
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Table 11 Continued     
     

Variable           β    SE        t        p-value 
Illness Identity     
Total effect of predictor on outcome (Path C)     -.88 .21 -4.14 <.001 
Effect of predictor on mediators (Paths A) 

Consequences Æ Positive Coping 
Consequences Æ Negative Coping 

 
     .03 

-.003 

 
.02 
.01 

 
1.84 
-.35 

 
.068 
.728 

Effect of mediators on outcome (Paths B) 
Positive Coping Æ Fatigue 
Negative Coping Æ Fatigue 

 
    -.55 
      .99 

 
1.07 
1.74 

 
-.51 
.57 

 
.609 
.572 

Direct effect of predictor on outcome (Path C’)     -.86 .22 -3.99 <.001 
Chronicity      
Total effect of predictor on outcome (Path C) -.07 .08 -.84 .402 
Effect of predictor on mediators (Paths A) 

Timeline Cyclical Æ Positive Coping 
Timeline Cyclical Æ Negative Coping 

 
-.01 
-.01 

 
.01 

.004 

 
-1.94 
-1.78 

 
.054 
.076 

Effect of mediators on outcome (Paths B) 
Positive Coping Æ Fatigue 
Negative Coping Æ Fatigue 

 
-1.60 

.84 

 
.94 

1.57 

 
-1.70 

.53 

 
.091 
.595 

Direct effect of predictor on outcome (Path C’) -.08 .08 -.98 .327 
Cyclicality     
Total effect of predictor on outcome (Path C)       -.48 .17 -2.85 .005 
Effect of predictor on mediators (Paths A) 

Timeline Chronic Æ Positive Coping 
Timeline Chronic Æ Negative Coping 

 
.003 

      .01 

 
.01 
.01 

 
.27 

1.42 

 
.786 
.156 

Effect of mediators on outcome (Paths B) 
Positive Coping Æ Fatigue 
Negative Coping Æ Fatigue 

 
   -1.79 
      .75 

 
.89 

1.54 

 
-2.01 

.49 

 
.045 
.624 

Direct effect of predictor on outcome (Path C’)      -.48 .17 -2.86 .005 
Consequences     
Total effect of predictor on outcome (Path C)      -.49 .12 -4.00 <.001 
Effect of predictor on mediators (Paths A) 

Personal Control Æ Positive Coping 
Personal Control Æ Negative Coping 

 
      .03 

.003 

 
.01 
.01 

 
2.94 
.65 

 
.004 
.516 

Effect of mediators on outcome (Paths B) 
Positive Coping Æ Fatigue 
Negative Coping Æ Fatigue 

 
   -1.16 
      .56 

 
.89 

1.53 

 
-1.30 

.37 

 
.196 
.712 

Direct effect of predictor on outcome (Path C’)      -.46 .13 -3.70 <.001 
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Table 11 Continued     
     

Variable           β    SE        t        p-value 
Illness Coherence     
Total effect of predictor on outcome (Path C)     -.03 .15 -.18 .856 
Effect of predictor on mediators (Paths A) 

Illness Coherence Æ Positive Coping 
  Illness Coherence Æ Negative Coping 

 
.001 

    -.02 

 
.01 
.01 

 
.07 

-3.94 

 
.946 

<.001 
Effect of mediators on outcome (Paths B) 

Positive Coping Æ Fatigue 
  Negative Coping Æ Fatigue 

 
   -1.45 
    1.64 

 
1.01 
1.78 

 
-1.44 

.92 

 
.152 
.357 

Direct effect of predictor on outcome (Path C’)         .01 .15 .09 .932 
Indirect Effects Estimate   SE LL 95%CI UL 95%CI 
Personal Controllability 

Positive Coping 
Negative Coping 

 
    -.08 

-.001 

 
.04 
.01 

 
-.176 
-.029 

 
-.003 
.011 

Treatment Controllability 
Positive Coping 
Negative Coping 

 
    -.10 

.001 

 
.06 
.01 

 
-.238 
-.036 

 
-.013 
.019 

Illness Identity 
Positive Coping 
Negative Coping 

 
    -.02 

-.003 

 
.04 
.02 

 
-.117 
-.079 

 
.031 
.021 

Chronicity 
Positive Coping 
Negative Coping 

 
     .02 
    -.01 

 
.02 
.01 

 
.000 

-.039 

 
.064 
.013 

Cyclicality 
Positive Coping 
Negative Coping 

 
    -.01 
     .01 

 
.02 
.02 

 
-.065 
-.016 

 
.039 
.068 

Consequences 
Positive Coping 
Negative Coping 

 
    -.03 

.002 

 
.02 
.01 

 
-.096 
-.009 

 
.002 
.034 

Illness Coherence 
Positive Coping 

  Negative Coping 

 
-.001 

    -.04 

 
.02 
.05 

 
-.042 
-.142 

 
.030 
.044 

Note. SE: standard error; LL: lower limit; UL: upper limit; CI: confidence interval. 

 

Personal controllability. Greater endorsement of the perception of personal control over 

the cancer experience and associated symptoms was not significantly associated with greater 

fatigue severity when examining the relationship on its own, β = -.10, SE = .12, p = .405. When 

examining the relationship with both positive and negative coping strategies included in the 
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model as mediators, there was a significant indirect effect of personal controllability on fatigue, 

through positive coping, β = -.08, SE = .04, 95% Bca CI [-.176, -.003], but not through negative 

coping, β = -.001, SE = .01, 95% Bca CI [-.029, .011], holding all other variables constant. Upon 

examining the individual pathways, greater personal controllability was significantly associated 

with greater positive, β = .04, SE = .01, p < .001, but not negative, β = -.003, SE = .01, p = .572, 

coping strategies. However, positive, β = -1.75, SE = .96, p = .068, and negative coping 

strategies, β = .40, SE = 1.55, p = .799, were both non-significantly associated with fatigue 

severity. Furthermore, after including both mediators in the model, the direct effect of personal 

controllability on fatigue severity was still non-significant, β = -.02, SE = .12, p = .875. In 

summary, greater sense of personal controllability was associated with greater selection of 

positive coping strategies, which in turn was associated with greater fatigue severity; an 

unexpected finding. However, the index of mediation, β = -.04, SE = .02, 95% Bca CI [-.093,      

-.002], which represents the standardized indirect effect, is very small. Specifically, the indirect 

effect of greater endorsement of personal controllability on fatigue, through greater positive 

coping, accounted for .04 of a standard deviation increase in fatigue. In total, 43% of the 

variance in fatigue severity was accounted for by the model, R2 = .43, F(7,243) = 26.44, p < .001, 

with the majority being explained by the covariates included in the model.1 The results of the 

mediation analysis are displayed in Figure 3.  

Treatment controllability. Greater endorsement of treatment controllability (i.e., the 

perception that medical interventions can help to treat or manage one’s cancer experience and 

                                                            
1 A hierarchical linear regression including all seven illness perceptions, as well as 

positive and negative coping as predictors, revealed that the positive and negative coping 

explained less than 1% of variance in fatigue severity.   
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associated symptoms) was not significantly associated with fatigue severity when examining the 

relationship on its own, β = -.31, SE = .16, p = .059. However, when examining the relationship 

with both positive and negative coping strategies included in the model as mediators, treatment 

 
Figure 3. Model examining the relationship between personal control and fatigue severity, with 

positive and negative coping strategies included in the model as mediators. b = unstandardized 

coefficient, followed by standard error of the unstandardized coefficient, then p-value. 

    

controllability had a significant indirect effect on fatigue through positive coping, β = -.10, SE = 

.06, 95% Bca CI [-.236, -.013], but not negative coping, β = .001, SE = .01, 95% Bca CI [-.036, 

.019], holding all other variables constant. Upon examining the individual pathways, greater 

Personal control Fatigue 

Personal control Fatigue 

Positive coping 

Negative coping 

b = -.10 (.12), p = .405 

b = -.02 (.12), p = .875 

b = .04 (.01), p < .001 b = -1.75 (.96), p = .068 

b = -.003 (.01), p = .572 b = .40 (1.55), p = .799 

b. Direct & indirect effects 

a. Total effect 
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treatment controllability was significantly associated with greater selection of positive coping 

strategies, β = .06, SE = .01, p < .001. However, it was not associated with selection of negative 

coping strategies, β = -.002, SE = .01, p = .804. In addition, neither negative coping strategies, β 

= .27, SE = 1.61, p = .865, or positive coping strategies, β = -1.70, SE = .97, p = .081, were 

significantly associated with fatigue severity. Furthermore, after accounting for both mediators in 

the model, the direct effect of the perception of treatment controllability on fatigue severity 

remained non-significant, β = -.21, SE = .17, p = .236. Ultimately, it appears that greater sense of 

treatment controllability was associated with greater fatigue when greater selection of positive 

coping strategies was included in the model as a mediator, which is an unexpected finding. 

However, once again, when one notes the index of mediation, β = -.04, SE = .02, 95% Bca CI    

[-.093, -.004], it is apparent this indirect effect is very small. Specifically, the indirect effect of 

greater endorsement of treatment controllability on fatigue, through greater use of positive 

coping, accounted for .04 of a standard deviation increase in fatigue. In total, 46% of the 

variance in fatigue severity was accounted for by the model, R2 = .46, F(7, 218) = 26.65, p < 

.001, with the majority being explained by the covariates included in the model.1 The results of 

the mediation analysis are displayed in Figure 4. 

Illness identity. Greater endorsement of illness identity (greater number of symptoms 

attributed to cancer diagnosis) was significantly associated with fatigue severity when examining 

the relationship on its own, β = -.88, SE = .21, p < .001. However, when examining the 

relationship with both positive and negative coping strategies included in the model as mediators,  

Illness identity did not have an indirect effect on fatigue through either positive or negative 

coping, holding all other variables constant. Furthermore, after accounting for both mediators in 

the model, the direct effect of the perception of treatment controllability on fatigue severity 
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remained significant, β = -.86, SE = .22, p < .001. In summary, greater endorsement of illness 

identity was associated with greater fatigue severity, but this relationship was not indirectly 

affected by either positive or negative coping strategies. In total, 52% of the variance in fatigue 

severity was accounted for by the model, R2 = .52, F(7,155) = 24.06, p < .001. 

 
Figure 4. Model examining the relationship between personal control and fatigue, with positive 

and negative coping strategies included as mediators. b = unstandardized coefficient, followed by 

standard error of the unstandardized coefficient in brackets, followed by p-value. 

 

Chronicity. When examining the relationship between chronicity and fatigue severity, 

with positive and negative coping included as mediators in the model, neither the total, direct, or 

indirect effects were significant. In total, 47% of the variance in fatigue severity was accounted 

Treatment control Fatigue 

Treatment control Fatigue 

Positive coping 

Negative coping 

b = -.31 (.16) , p = .059 

b = -.21 (.17), p = .236 

b = .06 (.01), p < .001 b = -1.70 (.97), p = .081 

b = -.002 (.01), p = .804 b = .27 (1.61), p = .865 

a. Total effect 

b. Direct & indirect effects 
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for by the model, R2 = .47, F(7,222) = 28.41, p < .001, indicating the covariates included in the 

model accounted for a large amount of variance in fatigue.1 

Cyclicality. Greater endorsement of cyclicality was significantly associated with greater 

fatigue severity when examining the relationship on its own, β = -.48, SE = .17, p = .005. 

However, when examining the relationship with both positive and negative coping strategies 

included in the model, cyclicality did not have an indirect effect on fatigue through either 

positive or negative coping, holding all other variables constant. Furthermore, after accounting 

for both mediators in the model, the direct effect of the perception of treatment cyclicality on 

fatigue severity remained significant, β = -.48, SE = .17, p = .005. In summary, greater 

endorsement of cyclicality was associated with greater fatigue severity, but this relationship was 

not indirectly affected by either positive or negative coping strategies. In total, 45% of the 

variance in fatigue severity was accounted for by the model, R2 = .45, F(7,242) = 28.01, p < .001. 

Consequences. Greater endorsement of consequences associated with the cancer 

diagnosis was significantly associated with fatigue severity when examining the relationship on 

its own, β = -.49, SE = .12, p < .001. However, consequences did not have an indirect effect on 

fatigue through positive or negative coping, holding all other variables constant. Furthermore, 

after accounting for both mediators in the model, the direct effect of the perception of 

consequences on fatigue severity remained significant, β = -.46, SE = .13, p < .001. To 

summarize, greater endorsement of consequences was associated with greater fatigue severity, 

but this relationship was not indirectly affected by either positive or negative coping strategies. 

In total, 46% of the variance in fatigue severity was accounted for by the model, R2 = .46, 

F(7,242) = 29.82, p < .001. 
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Illness coherence. When examining the relationship between illness coherence and 

fatigue severity, including positive and negative coping as mediators in the model, neither the 

total, direct, or indirect effects were significant. In total, 44% of the variance in fatigue severity 

was accounted for by the model, R2 = .44, F(7,190) = 21.21, p < .001, indicating the covariates 

included in the model accounted for a large amount of variance in fatigue.1 
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Discussion 

This study examined the relationship between specific patient factors—medical, 

demographic, symptom severity, perceptions related to the cancer experience, and coping 

strategies—and how these variables were associated with fatigue severity in ovarian cancer 

patients. First, of the demographic, medical, and symptom severity variables examined, younger 

age, being unemployed, and experiencing greater pain, anxiety, nausea, and sleep dissatisfaction 

were all significantly associated with worse fatigue. Second, Leventhal’s CSM of illness 

perceptions was used as a framework to examine the relationship of patients’ perceptions of 

cancer with fatigue severity, using positive and negative coping strategies as mediators. Results 

revealed that of the seven illness perceptions examined, only greater endorsement of illness 

identity and consequences associated with the cancer experience were significantly associated 

with more fatigue severity. Finally, the indirect effects through positive and negative coping 

strategies on the relationship between each illness perception and fatigue severity were 

examined. Interestingly, only greater positive coping was found to have a significant indirect 

effect on the relationship between personal and treatment control and fatigue.  

Sample Description 

In terms of demographic variables, the participants in this current study, while not 

representative of the general population, were similar to the average breakdown of participants 

that typically participate in cancer studies (de Jong et al., 2004; Hoffman et al., 2009; Kornblith 

et al., 1995). Specifically, the vast majority were Caucasian, over the age of 50, married or in a 

long-term relationship, highly educated, and had an average annual household income at or 

above $40,000. The women in the present study appeared representative of the typical ovarian 

cancer population. Approximately 69% of the sample was diagnosed with late stage (III or IV) 
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ovarian cancer, which is consistent with population-based data (Anderson & Hacker, 2008; 

Visintin et al., 2008). Approximately half of the women were currently undergoing treatment at 

the time of this study. Moreover, in line with the high rate of recurrence for ovarian cancer, more 

than 1/3 of participants were currently receiving treatment due to recurrence of disease. All 

analyses were broken down to determine if fatigue severity was impacted by medical treatments, 

as previous research has noted increased fatigue during chemotherapy or radiation therapy 

(Blesch et al., 1991; Danaher et al., 2006; Hacker & Ferrans, 2003; Jacobsen et al., 1999). 

However, patients currently undergoing treatment did not endorse significantly greater fatigue.  

Sixty-five percent of the present sample endorsed clinically significant fatigue, as 

denoted by a score of 38 or less on the FACIT-F (Cella et al., 2005). As a reminder, lower scores 

on the FACIT-F indicate worse fatigue and fatigue-related impairment. The mean score in our 

sample was 35.81. Interestingly, participants endorsed low to moderate pain severity, which is in 

contrast to previous research with other cancer populations, which tend to show moderate to high 

levels of pain (Anderson & Hacker, 2008; Cella et al., 2003). Participants reported moderate 

levels on both the anxiety and sleep dissatisfaction measures, which is consistent with previous 

studies on cancer patients (Cella et al., 2003; Portenoy et al., 1994; Roscoe et al., 2007; Stone et 

al., 2001). Finally, the present sample reported low levels of nausea, which is slightly lower than 

previous research on cancer patients (Jereczek-Fossa et al., 2002). Importantly, pain, anxiety, 

sleep dissatisfaction, and nausea were not significantly different between patients currently 

undergoing cancer treatments and those who were not (p > .05), which is inconsistent with 

previous studies (Cella et al., 2003; Miaskowski & Lee, 1999; Sun et al., 2005).   

Upon examining the seven illness perceptions, participants felt that they understood their 

cancer experience and associated symptoms, believed they had a high amount of control over 
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their symptoms, trusted available medical interventions (e.g., chemotherapy or surgery) to treat 

their cancer, considered their cancer to be a long-term or chronic condition, and experienced a 

number of negative consequences associated with their cancer diagnosis. In addition, participants 

reported a moderate degree of illness identity, attributing 6 out of a possible 14 physical 

symptoms to their cancer diagnosis, and moderate endorsement that their cancer is a cyclical 

problem (e.g., will recur), with a mean rating of 11.24 out of a total of 20. Similar rates of 

endorsement have also been demonstrated in patients with vasculitis (Grayson et al., 2013), 

diabetes mellitus (Searle, Norman, Thompson, & Vedhara, 2007), hypertension (Ross, Walker, 

& MacLeod, 2004), osteoarthritis (Bijsterbosch et al., 2009), and systemic sclerosis (Richards et 

al., 2003). The findings indicate a general trend for patients with chronic medical conditions, 

including cancer patients, to only moderately endorse illness identity and cyclicality, with higher 

overall endorsement of chronicity, consequences, personal and treatment control, and illness 

coherence.  

On first glance, it may seem counterintuitive that patients tended to endorse positive 

illness perceptions (e.g., high endorsement of both personal control over their cancer experience, 

with concordant high endorsement of negative perceived consequences). However, these illness 

perceptions are tapping into distinct domains, and thus represent unique facets of each patient’s 

cancer experience that are perceived as independent parts. For example, one patient may endorse 

a high degree of control over their cancer experience and report few consequences associated 

with their experience, while another patient may endorse a high degree of personal control while 

also reporting a large number of negative consequences associated with their cancer. 

Importantly, these illness perceptions provide information as to the general understanding and 
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outlook patients have concerning their cancer diagnosis, offering insight into a number of distinct 

facets that patients use to make sense of their diagnosis.  

On a final descriptive note, patients reported moderate to high use of positive coping 

strategies, and only moderate use of negative coping strategies. This moderate to high rate of 

endorsement of positive coping strategies is in line with previous research examining fatigue 

outcomes in chronic fatigue syndrome (Heijmans, 1998) and cancer patients (Hoffman et al., 

2009). In addition, Heijmans (1998) also reported only moderate use of negative coping 

strategies, analogous to our current findings.  

Summary of Main Findings 

Hypothesis 1. Demographic, medical factors, and types of symptoms associated with 

fatigue. Analyses examining the relationship between demographic, medical variables, and types 

of symptoms with fatigue both confirmed and failed to confirm previous findings within general 

or ovarian cancer populations. These findings are discussed below. 

Demographic variables associated with fatigue. In line with previous research, younger 

individuals endorsed significantly greater fatigue severity (Can et al., 2004; de Jong et al., 2005; 

Geinitz et al., 2004; Donovan et al., 2014; Shun et al., 2005; Wratten et al., 2004). This negative 

relationship between age and fatigue may be due to younger patients experiencing greater 

noticeable changes in cognitive and physical energy levels once CRF manifests, compared to 

older adults who may already be experiencing less cognitive and physical energy prior to the 

manifestation of their CRF due to reductions in energy inherent to the aging process. In addition, 

three previous studies found younger (vs. older) patients to be less effective in maintaining a 

positive outlook, in regulating their mood, and in employing positive coping strategies (e.g., 

seeking medical aid to manage treatment-related side effects; Carlson et al., 2004; Merluzzi & 
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Martinez Sanchez, 1997; Wenzel et al., 1999) all of which may result in greater fatigue. Next, 

individuals who were unemployed also endorsed greater fatigue severity (Can et al., 2004; 

Danette Hann et al., 1999; Treharne et al., 2008). This association appears logical when one 

examines unemployment as a consequence of fatigue. Specifically, individuals who suffer from 

significant fatigue may be unable to maintain employment. Indeed, prior research has found CRF 

to hinder cancer patients from maintaining or resuming employment (Hofman et al., 2007).  

Medical variables and symptoms associated with fatigue. In line with prior research, 

greater pain, anxiety, nausea and sleep dissatisfaction severity were all significantly associated 

with greater fatigue in our sample. A number of studies have demonstrated a positive 

relationship between pain and fatigue in cancer patients (Badr et al., 2006; Bower et al., 2000; 

Given et al., 2001; Jacobsen et al., 1999). Importantly, ovarian cancer patients are at greater risk, 

compared to other cancer populations, for experiencing pain and pain management problems due 

to a myriad of reasons, including post-cytoreductive surgical pain, IP catheter pain (due to 

insertion, dislodgment or infection), and abdominal pain (cramping and distension due to 

catheter insertion and site-specific chemotherapy). Like pain, nausea also increases in a linear 

fashion with both higher doses and combined use of IV and IP chemotherapy (Armstrong et al., 

2006; Rothenberg et al., 2003). Moreover, while heightened anxiety has been previously 

correlated with increased fatigue within general cancer populations (Bower et al., 2006; Holzner 

et al., 2003; Tchekmedyian, Kallich, McDermott, Fayers, & Erder, 2003); to date, only one study 

has found increased anxiety in ovarian cancer patients who met criteria for significant fatigue, 

compared to those who did not (Holzner et al., 2003). Building on prior research, this study is the 

first to demonstrate significant relationships between greater pain, nausea, and anxiety with 

fatigue severity in ovarian cancer patients. 
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Finally, past research shows that sleep disturbances are common among cancer patients 

(Derogatis et al., 1979; Stiefel et al., 1990), and have been correlated with greater CRF severity 

and duration before, during, and immediately after cancer treatment (Anderson et al., 2003; 

Berger & Higginbotham, 2000; Danaher et al., 2006; Given, Given, Azzouz, & Stommel, 2001; 

Lee, 2001), and in long-term cancer survivors (Bower et al., 2000; Clevenger et al., 2012). While 

this current study found an association between sleep dissatisfaction and fatigue, in line with two 

prior studies that noted a significant association between greater sleep disruption and fatigue in 

ovarian cancer patients (Clevenger et al., 2012; Sandadi et al., 2011), additional research is 

necessary to elucidate the specific underlying factors contributing to this relationship. For 

example, the posited causal factors implicated in the induction of sleep disturbances, accounting 

partially or wholly for the relationship between sleep dissatisfaction and fatigue, appear to be 

different at each point in the cancer experience. On one hand, precipitating factors (e.g., prior to 

beginning treatment), include anxiety associated with the cancer diagnosis and upcoming 

treatment, and the type and stage of cancer (Davidson, MacLean, Brundage, & Schulze, 2002; 

Roscoe et al., 2007). On the other hand, during the treatment phase, the effects of anti-cancer 

therapies and associated side effects (e.g., nausea, vomiting, pain) are implicated in sleep 

disturbances (Berger, 1997; Berger & Higginbotham, 2000; Clevenger et al., 2012). In addition, 

patients’ natural compensatory behaviours in response to sleep dissatisfaction (e.g., attempts to 

extend sleep time by napping) can lead to a discrepancy in the patients’ natural sleep cycle, 

resulting in more severe and prolonged sleep disturbance, as well as increased fatigue (Ancoli-

Israel et al., 2001; Quesnel, Savard, Simard, Ivers, & Morin, 2003; Savard, Simard, Ivers, & 

Morin, 2005). 
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Demographic variables not associated with fatigue. This study failed to find a 

significant association between fatigue severity and the following demographic variables: 

Ethnicity, relationship status, having one or more children, level of education, and annual 

income. However, to date, four studies examining fatigue in cancer patients have explored the 

relationship between ethnicity and fatigue (Carlson et al., 2004; Danette Hann et al., 1999; 

Jacobsen et al., 2004; Shun et al., 2005). Although the review by Prue et al., (2006) noted that 

fatigue did not differ among ethnic groups, another study by Carlson et al., (2004) examining 

CRF within a sample of cancer patients in the United States (N = 3095) found significantly 

greater fatigue in minority populations (e.g., Black, Asian, and Hispanic patients) compared to 

patients of European descent. A failure to find an association between ethnicity and fatigue in 

this current study may be due to the lack of sufficient ethnic representation, which was 

overwhelmingly Caucasian (n = 214), with the number of patients reporting other ethnicities, 

including Asian (n = 35), Black (n = 12), and Hispanic (n = 5) being quite low. It is possible that 

a lack of sufficient sample size for the other ethnic groups may mask potential differences 

between groups. In addition, while three previous studies have noted an association between 

lower income and increased fatigue (Can et al., 2004; Hann et al., 1999; Jacobsen et al., 2004), 

one study failed to find an association (Hann et al., 1997). However, once again, the current 

sample did not include many individuals in lower income brackets, as 56% of participants 

reported having an annual income of $40,000 dollars or more per year. Upon examining the 

association of fatigue with relationship status, the literature is once again inconsistent, with one 

study reporting greater fatigue in individuals who were not in a long-term relationship (So et al., 

2003), and four studies failing to find an association (Can et al., 2004; Haghighat et al., 2003; 

Hann et al., 1999; Jacobsen et al., 2004; Respini et al., 2003). In addition, while one study has 
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noted a positive association between having children and greater fatigue (Dhruva et al., 2010), 

one other study failed to find an association (de Jong et al., 2004). These same inconsistencies in 

findings can be seen with education level as well, with a number of studies failing to find an 

association (Can et al., 2004; Haghighat et al., 2003; Hann et al., 1999; Respini et al., 2003; 

Smets et al., 1998), and two finding noting lower education level was associated with worse 

fatigue (Jacobsen et al., 2004; Shun et al., 2005). 

Ultimately, the extant literature shows a significant amount of discrepant findings when 

examining the association of various demographic variables with fatigue in cancer patients. This 

current study adds to this literature by providing evidence that ethnicity, relationship status, 

having one or more children, level of education, and annual income are not associated with 

fatigue in ovarian cancer patients.  

Medical variables not associated with fatigue. In line with prior research, the following 

medical variables failed to demonstrate a significant correlation with fatigue: Time since 

diagnosis, stage of cancer, whether the patient was currently undergoing treatment, and type of 

treatment. Although findings vary, the majority of studies have failed to find an association 

between fatigue and time since diagnosis (Andrykowski et al., 1998; Bartsch, Weis, & Moser, 

2003; Hann et al., 1997; Hann et al., 1998; Knobel et al., 2000; Okuyama et al., 2001), and 

tumour stage (Andrykowski et al., 1998; Hann et al., 1997; Hann et al., 1998; Knobel et al., 

2000; Loge et al., 2000; Okuyama et al., 2000, 2001). However, the findings are particularly 

equivocal when assessing the relationship between fatigue and whether patients are currently 

undergoing treatment, and the strength or combination of treatment. A number of studies have 

reported no relationship between these treatment-related factors (Blesch et al., 1991; Danaher et 

al., 2006; Escobar et al., 2004; Hacker & Ferrans, 2003; Hussain et al., 2003; Jaaback, et al., 
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2016; Jacobsen et al., 1999; Markman et al., 2003; Rothenberg et al., 2003), and a number of 

studies have demonstrated increased fatigue during and immediately after chemotherapy or 

radiation therapy (Ahlberg, Ekman, & Gaston-Johansson, 2005b; Carlsson et al., 2000; 

Lutgendorf et al., 2000; Stone et al., 2001), and when combined or more intense (e.g., increased 

dose) treatment regimes were utilized (Armstrong et al., 2006; Rothenberg et al., 2003).  

Overall, this study provides evidence that the following patient factors are significantly 

associated with fatigue in ovarian cancer patients: Age, employment status, pain, anxiety, 

nausea, and sleep dissatisfaction. This information adds to a growing literature on factors 

implicated in fatigue outcomes in cancer patients.  It also provides novel insight into patient 

factors correlated with fatigue in ovarian cancer patients—a sub-population of the general cancer 

population that appears to have been largely ignored to date when examining CRF outcomes. 

This information may help healthcare providers to understand patient characteristics that may 

predict who is at increased risk for cancer-related fatigue in ovarian cancer. 

Hypothesis 2. The association of illness perceptions with fatigue severity. 

Interestingly, when evaluating bivariate correlations, greater endorsement of illness identity, 

chronicity, cyclicality, and consequences were each associated with greater fatigue severity, 

while lower endorsement of personal and treatment control, and lower illness coherence were 

each associated with significantly less fatigue. However, when simultaneously examining these 

seven illness perceptions in a hierarchical linear regression (controlling for age, employment 

status, pain, anxiety, nausea, and sleep dissatisfaction), only greater illness identity and 

consequences were significantly associated with fatigue severity. These results may be best 

explained by the addition of the covariates in the regression model, which explained 47% of the 

variance in fatigue. Only an additional 13% of variance in fatigue was explained when the seven 
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illness perceptions were included in the model, with illness identity and consequences appearing 

to explain the additional variance.  

Interestingly, these findings are in line with results found in two studies examining the 

relationship of illness perceptions to fatigue outcomes in a sample of patients with chronic 

fatigue syndrome (CFS; Edwards et al., 2001; Heijmans, 1998). Both studies found that when 

examining all seven illness perceptions together in a hierarchical regression model, only greater 

endorsement of illness identity and negative consequences were associated with greater fatigue 

severity, accounting for 14% (Edwards et al., 2001) and 17% (Heijmans, 1998) of the variance in 

fatigue. This commonality in findings may indicate that the relationship between these two 

illness perceptions and fatigue outcomes is similar across different types of chronic medical 

illnesses.  

However, these results are also inconsistent with prior research in other medical 

populations. For example, one study of patients with vasculitis (Grayson et al., 2013) found all of 

the seven illness perceptions, excluding chronicity, to be significantly associated with fatigue, 

accounting for 18% of its variance. In addition, two separate studies examining the relationship 

between fatigue and perceived self-efficacy to manage symptoms (analogous to the illness 

perception of personal controllability) in MS (Trojan et al., 2007) and in a group of patients with 

mixed types of cancer (Hoffman et al., 2009), found this illness perception to predict less fatigue. 

Finally, another study by Ahlberg et al. (2005a) reported a significant negative association 

between sense of coherence and fatigue in a sample of uterine cancer patients. However, these 

aforementioned three studies did not employ Leventhal’s full CSM when examining the 

association of illness perceptions on fatigue outcomes. Thus, it is difficult to ascertain whether 

these associations would remain if all of the illness perceptions were included in the model, 
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where the shared variance between the variables would be parsed out and have allowed for the 

unique variance for each illness perception to be assessed in relation to fatigue.  

Although the illness perceptions of illness identity and consequences were found in this 

study and two others (Edwards et al., 2001; Heijmans, 1998) to be related to fatigue severity, it is 

possible that the CSM does not provide the best framework for understanding these relationships. 

It may be that illness perceptions may be representing the extent of cancer-related 

symptomology. For example, the symptoms and consequences associated with CRF (e.g., pain, 

nausea, and sleep disturbances, loss of energy and ability to complete day-to-day tasks) are well 

established within the literature (Andrykowski et al., 2010; Bower et al., 2012; Brown et al., 

2008; Horneber et al., 2012; Prue et al., 2006; Weis, 2011). Indeed, when examining the 

association between illness identity and fatigue in this present sample, the consistency of 

symptom attributions becomes apparent when one examines the 14 individual symptoms that 

comprise this scale. The following five symptoms were attributed by more than 55% of 

respondents to their cancer experience: Pain, loss of strength, sleep difficulties, fatigue, and 

nausea; while upset stomach was attributed by 50% of respondents to their cancer experience. 

Not only are these highly endorsed illness identity items highly correlated with fatigue in our 

own sample, but prior research has repeatedly found an association between pain, lack of 

strength, sleep difficulties, nausea, and fatigue in cancer patients (Ahlberg et al., 2005b; Badr et 

al., 2006; Berger & Higginbotham, 2000; Bower et al., 2000; Derogatis et al., 1979; Given et al., 

2001; Jacobsen et al., 1999; Knobf, 1986). Notably, the remainder of the illness identity items 

had very low endorsement: Stiff joints, sore throat, breathlessness, weight loss, sore eyes, 

wheeziness, headaches, and dizziness. Ultimately, the relationship between higher endorsement 
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of illness identity and fatigue may be best explained by patient symptom severity, which may be 

driving worse fatigue.  

Next, upon examining the relationship between the illness perception of perceived 

consequences and fatigue, this association may be best understood by considering the possibility 

that fatigue is a negative consequence associated with the cancer experience. Indeed, fatigue is 

often described in the literature as the most significant negative consequence associated with the 

cancer experience (Bower et al., 2005; Cella et al., 2003). Fatigue results in a host of negative 

outcomes including inability to maintain employment, incapacity to complete day-to-day tasks, 

and loss of quality of life due to reduced energy to maintain relationships, engage in daily 

routines, or participate in valued life activates such as hobbies, leisure activities, or other social 

engagements that provide value to ones life (Andrykowski et al., 2010; Berger, 1997; Bower et 

al., 2012; Brown et al., 2008; Horneber et al., 2012; Prue et al., 2006; Weis, 2011). Ultimately, 

this relationship may best be explained by reversing the causal order; greater fatigue may in fact 

be driving greater endorsement of negative consequences associated with the cancer experience.  

Given that these data are cross-sectional, this is an important consideration. 

Why were the remaining illness perceptions were not associated with fatigue severity? 

One possible explanation may relate to the wording of the questions. The remaining illness 

perceptions (personal and treatment control, cyclicality and chronicity, and coherence) address 

the patients’ perceptions related to their cancer experience, not related to their fatigue 

experience. For example, one of the “personal controllability” questions asks the respondent 

whether they agree that “the course of my illness depends on me.” Presumably the respondent 

when answering this question is responding to their general cancer experience, and not fatigue in 

particular. Potentially the results from this study could be quite informative if the questionnaire 
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was re-designed to ascertain patient perceptions relating specifically to their fatigue, instead of 

their cancer experience in general. Ultimately, the illness perceptions are capturing patients’ 

perceptions of their general cancer experience, which precludes our ability to assess the 

relationship between illness perceptions specific to fatigue and fatigue severity or fatigue-related 

outcomes.     

Aim 3. The indirect effect of positive and negative coping strategies on the 

relationship between each of the seven illness perceptions and fatigue. 

The results of the indirect effects analyses partially confirmed hypothesis three: Greater 

endorsement of the illness perceptions of both personal control and treatment control were 

indirectly associated with greater fatigue, when positive coping was included in the model as a 

mediator, albeit only to a small degree. As both of the indirect effects through positive coping are 

negative in value, this indicates that greater endorsement of both personal and treatment control 

are associated with worse fatigue, and that this association is carried through greater selection of 

positive coping strategies.  

Why do personal and treatment control indirect effect fatigue through positive coping? 

This may be due to the nature of what positive coping strategies entail. Positive coping strategies 

are comprised of problem-focused or approach-based (e.g., changing or modifying stressors 

associated with the cancer experience), emotional or instrumental support-seeking, and 

reappraisal-based strategies (e.g., self-reflection, examination and alteration of emotional 

responses to the cancer experience; Dempster, Howell, & McCorry, 2015; Hagger & Orbell, 

2003). Thus, it may be that patients who are experiencing worse fatigue, and also endorse a 

greater sense of personal or treatment control, believe that they, and their medical team, can 

manage their cancer and associated symptoms—all of which could manifest as increased use of 
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positive coping strategies, such as seeking out medical assistance, attempting to reappraise their 

symptoms (e.g., see their fatigued state in a new light) or seeking social or emotional support. If 

this hypothesis is correct, then fatigue may be driving greater use of positive coping strategies in 

individuals who endorse a high sense of personal and treatment controllability. Indeed, Hagger 

and Orbell (2003) found that cancer patients that perceived their illness/disease to be treatable 

(e.g., surgery, chemotherapy, physiotherapy), and who believe their own personal 

behaviours/actions can impact their illness and related health outcomes (e.g., greater perceptions 

of personal or treatment controllability) were significantly positively correlated with cognitive 

reappraisal based, problem-focused, and social/emotional support seeking forms of coping 

behaviours. To explore this possibility, we examined reversing the mediation model within our 

current data set, so that fatigue was the independent variable, personal and treatment 

controllability were the outcome variables, and positive coping was the mediator. The indirect 

effects through positive coping were maintained, indicating a reversal of order could potentially 

account for the significant indirect effect. Explained causally, patients experiencing greater 

fatigue who endorse greater treatment and personal control tend to use more positive coping 

strategies in an attempt to manage or deal with their fatigue.  

An alternate explanation may be that individuals who endorse a high sense of personal or 

treatment control, who engage in positive coping strategies, may experience increased fatigue 

due to burnout or exhaustion. In line with this hypothesis, a literature review by Arndt et al. 

(2014) found that cancer patients (e.g., breast and lung) who exerted more regulatory behaviors 

(e.g., attempting to reframe their experience, regulate emotions, or problem solve symptom 

management), in an attempt to manage negative outcomes associated with their cancer treatment, 

reported greater endorsement of fatigue and cognitive problems (e.g., issues of concentration, 
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working memory capacity, and mental fogginess; Kaplan & Berman, 2010). The authors posited 

that greater use of self-regulatory behaviours to manage distress associated with cancer or 

treatment-related side effects may ultimately result in depletion of mental resources, which 

negatively impact patients’ ability to self-regulate or cope with other negative cancer-related 

outcomes, such as fatigue. Indeed, Arendt et al. (2014) posited that depletion of mental resources 

may ultimately manifest as fatigue in cancer patients. Another study conducted by Lebel, 

Rosberger, Edgar, & Devins, (2008) provides further support for this hypothesis. Lebel and 

colleagues (2008) found that greater use of problem-solving coping strategies in breast cancer 

survivors at 3-months post diagnosis predicted worse cancer-related distress at 6-years post 

diagnosis. They hypothesized that attempting to produce positive outcomes early on in the cancer 

diagnosis may ultimately be detrimental over time, if the anticipated positive outcomes the 

problem-solving coping strategies were expected to produce fail to manifest. This alternative 

explanation fits nicely with the indirect effects found through positive coping on the relationship 

between personal and treatment control and fatigue. In line with Arendt et al.’s (2014) and Lebel 

et al.’s (2008) findings, patients who are attempting to exert a greater number of self-regulatory 

behaviours to manage cancer-related symptoms (e.g., pain, nausea, distress or anxiety) may 

ultimately exhaust their mental resources and lose faith in the utility of positive coping, both of 

which may result in increased fatigue.  

A final explanation for these results may be that regardless of the indirect effects found, 

illness perceptions are not in fact directly associated with fatigue. Two possible explanations 

appear reasonable. As stated previously, the questions designed to capture each of the illness 

perceptions are worded to capture the general cancer experience, and not fatigue in particular. 

Moreover, while Leventhal’s CSM has shown promise in revealing associations between illness 
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perceptions with other psychosocial outcomes, including depression, anxiety, and quality of life; 

fatigue may be a distinct cancer-related outcome unaffected by the patient’s perceptions related 

to their general cancer experience. Indeed, the high level of variance accounted for in fatigue 

severity by demographic and medical variables provides evidence that these factors exert strong 

influence on fatigue outcomes, while patient perceptions fail to account for much variance.  

Ultimately, while an indirect effect through positive coping was found when examining 

the relationship between personal control and treatment control with fatigue, these two indirect 

effects were very small, making these two associations difficult to interpret within the context of 

the current theoretical model. A number of potential alternative explanations are more 

parsimonious, including the possibility that the relationship between these two illness 

perceptions and fatigue is in fact causally reversed (e.g., patients with greater fatigue who 

endorse more personal or treatment control will use more positive coping strategies in an attempt 

to manage their fatigue), or that patients high in self-efficacy, which would be manifested in the 

use of more positive coping strategies, may experience burn-out from their attempts to manage 

their cancer symptoms, which could ultimately result in greater fatigue.      

Limitations 

The present findings must be considered in light of several limitations.  First, there are 

limitations regarding the generalizability of the sample. The vast majority of the sample (77%) 

was Caucasian, was highly educated, and reported high annual incomes. However, this lack of 

proportional representation of ethnic groups, education levels, and income brackets is a common 

occurrence in public health research (Yancey, Ortega, & Kumanyika, 2006), making the present 

sample consistent with the majority of studies assessing CRF outcomes.  
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 A second limitation involves the cross-sectional nature of the study. All analyses were 

conducted using a single time point, limiting causal inferences. Although illness perceptions are 

posited to predict fatigue severity, it is possible that fatigue is in fact driving illness perceptions. 

For example, greater fatigue may precede and then drive greater endorsement of negative 

consequences associated with the cancer experience. Indeed, prior research using longitudinal 

designs has found that greater fatigue during and after cancer treatment is associated with worse 

psychosocial (e.g., anxiety and depression) and quality of life outcomes after cessation of 

treatment (Bower et al., 2005; Fagundas et al., 2011). Ultimately, a longitudinal study may have 

allowed for inferences into the dynamic nature of these variables, and to understand how changes 

in the proposed predictor variables affect changes in fatigue severity and maintenance over time.   

A third limitation is the quality of the measures. Only a single item was used to assess 

sleep dissatisfaction and nausea, resulting in a dearth of information on the severity, quality (e.g., 

type of sleep problem, or extent of nausea), or consistency of these two symptoms. For example, 

the single item that measured sleep dissatisfaction could be capturing sleep disturbance due to 

environmental issues (e.g., noisy environment or disruptive bed partner), a circadian rhythm 

disorder, nightmares, sleep apnea, narcolepsy, shift work, or parasomnias. While some of these 

may be relevant to understanding the relationship between sleep disturbances and fatigue within 

the context of cancer (e.g., circadian rhythm disruption has been associated with ongoing fatigue 

in cancer survivors; Clevenger et al., 2012), other unmeasured factors prevent our ability to 

determine what is driving the link between sleep dissatisfaction and fatigue. In addition, as 

mentioned previously, the measure of illness perceptions assessed general cancer-related illness 

perceptions, failing to capture patients’ specific perceptions of their fatigue experience. In line 

with this limitation, the coping questionnaire merely assessed for general coping strategies, 
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instead of fatigue-specific coping. This lack of specificity may inhibit our ability to detect the 

direct association between fatigue-specific illness perception, coping strategies, and fatigue 

severity. Finally, despite using a questionnaire that was designed to capture CRF, it lacked 

specificity in ascertaining the impact fatigue has on patients’ daily life, or the level of distress the 

patient experiences in response to their fatigue. A more tailored questionnaire, which captures 

and specifies the physical (e.g., reduced energy to perform tasks) and mental (e.g., inability to 

concentrate, poor memory retention) domains of fatigue, as well as fatigue-related distress (e.g., 

social, emotional, psychological, cognitive, and physiological) would be beneficial in elucidating 

whether fatigue-related impairment and distress are differentially associated with demographic or 

medical variables, or patient perceptions of their cancer experience. In addition, a daily fatigue 

diary would be beneficial in capturing the quality, consistency, and level of disruptions 

associated with fatigue. For example, at what point during the day is cognitive and physical 

fatigue worse (e.g., morning or evening), does it come in cycles where a certain number of days 

are better or worse, and how are fatigue-related impairment and distress differentially impacting 

daily activities? 

Fourth, as this study was conducted using a data set originally collected for another 

purpose, a measure assessing depression was not available to include in the model. As depression 

has been found to be significantly correlated with fatigue in a number of previous studies 

(Andrykowski et al., 2010; Brown, McMillan, & Milroy, 2005; Dimeo et al., 2004; Gaston-

Johansson et al., 1999; Haghighat et al., 2003; Hann et al., 1997; Loge, Abrahamsen, Ekeberg, & 

Kaasa, 2000; Okuyama et al., 2000; Smets et al., 1998; Stone et al., 2001), this may have 

accounted for a significant amount of unexplained variance in fatigue.  



  76

Finally, while this present study does include information on patient medical history, the 

nuances of the dosage and treatment combination were lacking. For example, the level of 

radiation or chemotherapy dosage is unknown, as well as whether the patients received IV or IP 

chemotherapy, or a combination of both. In addition, infections due to catheter insertion are 

unknown. These factors are of relevance as prior research has demonstrated that both stronger 

dosage and combined IV and IP chemotherapy, as well as infections at the IP catheter insertion 

site, are associated with greater treatment related side-effects (e.g., pain, abdominal distress, 

sleep disturbance), and can impact fatigue outcomes, including the onset, maintenance and 

severity of fatigue (Armstrong et al., 2006; Jaaback et al., 2016; Rothenberg et al., 2003; Sura et 

al., 2006).  

Clinical Implications 

The results of this present study provide support for two demographic variables correlated 

with fatigue in ovarian cancer patients: Age and employment status. In addition, a number of 

symptoms were revealed to be significantly associated with fatigue severity as well, including 

pain, sleep dissatisfaction, nausea, and anxiety severity. In contrast, the utility of assessing 

patient illness perceptions and coping strategies to identify individuals at greater risk for fatigue 

appears to be less promising.  

However, these results provide evidence that similar variables associated with fatigue in 

the general cancer population also appear to extend to ovarian cancer patients as well. This 

provides clinicians with valuable insight into which factors may predict or predispose ovarian 

cancer patients to experiencing greater CRF. Although there is currently a lack of consensus 

within the medical community concerning the optimal method or frequency for screening for 

CRF (Mitchell, 2010), due to the high rate of incidence, it is recommended that patients be 
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assessed for CRF at regular intervals throughout the various stages of the cancer experience (e.g., 

diagnosis, treatment, immediately post-treatment, long-term follow-up). It is also recommended 

that specific etiological factors (e.g., cancer treatment type, infection, pain, etc.) be taken into 

account when assessing for risk of CRF in patients (Berger et al., 2015; Mitchell, 2010). By 

providing a checklist of specific patient-related factors associated with increased fatigue severity 

in ovarian cancer patients, clinicians may be able to quickly assess for patient level of risk for 

experiencing fatigue, and employ specific strategies to help reduce fatigue severity, such as 

pharmaceutical or psychosocial interventions designed to reduce anxiety, pain, nausea, or sleep 

dissatisfaction.  

If this idea is correct, the clinical implications for managing fatigue are clear—

management of fatigue should focus on cancer and treatment-related side effects, such as pain, 

nausea, and perceived sleep quality, as well as psychological variables including patient anxiety, 

instead of focusing on the patient’s perceptions of their cancer experience.  

Future Directions 

 The results ultimately failed to provide support for applying Leventhal’s CSM to 

understanding fatigue outcomes in ovarian cancer patients. However, as previously discussed, 

the measures used to capture illness perceptions and coping strategies did not assess these 

domains specific to the context of fatigue, or fatigue-related outcomes, potentially masking 

associations that may exist. Future research, employing modified questionnaires designed to 

assess illness perceptions and coping strategies specific to fatigue, distress related to fatigue, as 

well as fatigue-related outcomes (e.g., disruption in daily life due to fatigue) would be beneficial 

in parsing out whether patients’ perceptions and coping strategies specific to their fatigue 

experience are associated with fatigue in ovarian cancer patients. In addition, a more nuanced 
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fatigue questionnaire, with a combined daily fatigue diary, would be beneficial in identifying the 

differences in cognitive and physical fatigue manifestations, as well as distress related to fatigue, 

and whether fatigue severity and disruption to daily life is variable across days, weeks, or 

months. Indeed, prior research has found a significant association between use of positive coping 

strategies and reduced fatigue-related distress, which is in opposition to the results found in this 

present study (Reuille, 2002). This indicates that while the experience of fatigue itself may not 

be impacted by coping strategies, the distress associated with fatigue may be impacted by 

selection of positive coping strategies. Although use of positive coping strategies may not impact 

objective fatigue outcomes, the act of acceptance-based strategies, or seeking social or emotional 

support may improve distress associated with the fatigue experience. Indeed, prior longitudinal 

research found use of positive coping strategies to predict less cancer-related distress and fatigue 

in breast cancer survivors at three-months and one year after the initial baseline assessment 

(Stanton et al., 2002). Finally, a longitudinal design, using multiple data collection points at 3- 6- 

and 12-month intervals would allow for a better understanding of how fatigue is impacted by 

demographic, medical, and perceptions of fatigue and fatigue-related consequences across time, 

and how specific dynamic cancer-related factors (e.g., recurrence of disease or resuming another 

course of treatment) impact fatigue severity over time.  

Additionally, employing an alternate model to assess the association of psychosocial 

variables with fatigue may provide novel insight into CRF outcomes in ovarian cancer patients. 

While Leventhal’s CSM appeared promising as a tool to understanding potentially modifiable 

patient-related factors (illness perceptions and coping strategies) associated with fatigue, the data 

indicate that the way one understands or perceives and copes with their cancer experience does 

not appear to be associated with fatigue severity. An alternative model that may provide novel 
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insight into the fatigue outcomes is Self-Regulation Theory (SRT), which proposes that 

providing patients with specific information related to their illness or symptoms facilitates 

adaptive or positive coping, allowing patients to navigate and manage stressful or negative 

outcomes associated with their disease status (Johnson, 1999; Johnson, Fieler, Wlasowicz, 

Mitchell, & Jones, 1997). Applying SRT to fatigue in cancer populations, the model posits that 

in order for patients to effectively cope with CRF, they must have an understanding of what it is, 

characteristic symptoms of fatigue, how fatigue typically manifests during the course of 

treatment, and management strategies for dealing with fatigue. In line with this model, one 

previous study which assessed pre-surgical expectation of post-surgery fatigue in colorectal 

cancer patients, found that those who expected less fatigue reported greater fatigue and fatigue-

related disruption to their daily life two months post-surgery (Paddison et al., 2009). The authors 

posited that unrealistically low expectations of fatigue might predispose patients to experience 

greater fatigue-related distress, due to a lack of appropriate preparation or expectation, ultimately 

resulting in greater perceived fatigue-related consequences. In comparison, the patients who 

expected greater fatigue and fatigue-related consequences reported lower fatigue and fatigue-

related consequences post-treatment, which the authors attributed to more realistic expectations 

and preparation prior to beginning their treatment. Ultimately the authors suggested that if 

patients are adequately prepared for the fatigue experience with accurate information about what 

to expect in terms of symptoms and disruption to daily life, prior to beginning cancer treatment, 

this will serve to reduce distress related to fatigue, thereby enabling patients’ to cope adaptively.  
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