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Abstract 
In view of the large body of research demonstrating that optimism has benefi-
cial effects on people’s well-being and health, one may assume that it also 
protects against fatigue. However, few studies have investigated the associa-
tion between optimism and cancer-related fatigue in cancer patients, and the 
results are inconsistent. Thus our aim was to investigate if optimism is asso-
ciated with severe fatigue, when adjusting for known factors associated with 
fatigue such as age, emotional distress, pain, Body Mass Index (BMI), surgery 
type and adjuvant treatment. We conducted a nationwide survey of 832 Nor-
wegian breast cancer survivors. The women completed the Fatigue Question-
naire, Brief Pain Inventory Questionnaire, the Hospital Anxiety and Depres-
sion Scale and the Life Orientation Test-Revised, two to six years after treat-
ment. Results showed that 37% of the women reported severe fatigue. Women 
with severe fatigue scored lower on optimism than those without (15.5 vs 17.7, 
p < .0001). A logistic regression analysis with severe fatigue as the dependent 
variable showed that low level of optimism was significantly associated with 
severe fatigue, but the association was very low in comparison to emotional 
distress and chronic pain. The study’s findings may be useful in directing 
breast cancer centers’ effort to identify and provide comprehensive care for 
breast cancer survivors with severe fatigue. 
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1. Introduction 

Over recent decades, the influence of personality factors such as dispositional 
optimism has attracted growing interest. Dispositional optimism (optimism) 
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refers to generalized outcome expectancies that good things, rather than bad, 
will happen in the future (Scheier, Carver, & Bridges, 1994). Optimism has been 
associated with better health outcomes, psychological well-being, physical health, 
health behavior, decreased mortality, and recovery after surgery or severe illness 
(Allison, Guichard, Fung, & Gilain, 2003; Anthony, Kritz-Silverstein, & Bar-
rett-Connor, 2016; Schou, Ekeberg, & Ruland, 2005). In view of the large body of 
research demonstrating that optimism has beneficial effects on people’s well-being 
and health, one may assume that it also protects against fatigue. Only a few stu-
dies have investigated the association between optimism and cancer-related fa-
tigue in cancer patients (Allison, Guichard, & Gilain, 2000; Chambers et al., 
2012; Kurtz, Kurtz, Given, & Given, 2008; Levkovich, Cohen, Pollack, Drumea, 
& Fried, 2015; Matthews et al., 2012), and the results are inconsistent. Only two 
of these studies found an association between a high level of optimism and lower 
levels of fatigue (Allison et al., 2000; Chambers et al., 2012). The reasons for this 
could be that the study samples included patients at various stages of their can-
cer treatment, different cancer diagnosis, or the inconsistencies may stem from 
methodological issues. 

A substantial proportion of breast cancer survivors experience fatigue (Min-
ton & Stone, 2008; Reinertsen et al., 2010). Fatigue involves subjective sensations 
of tiredness, weakness, and/or lack of energy (J. E. Bower et al., 2006). Unlike 
normal everyday fatigue, cancer-related fatigue persists despite adequate sleep 
and rest periods (Cella, Davis, Breitbart, & Curt, 2001). Fatigue as a side effect of 
cancer treatment is often classified as the most bothersome symptom, primarily 
because of its persistence and interference with many aspects of daily life (Pach-
man, Barton, Swetz, & Loprinzi, 2012). Fatigue in cancer patients appears to be 
multi-factorial. A variety of demographic, treatment-related physical symptoms, 
medical conditions, psychosocial, behavioral and biological factors have been 
proposed as potential contributors (J. E. Bower, 2014; Wagner & Cella, 2004). 
However, findings regarding treatment-related factors are inconsistent. Recent 
studies have found Body Mass Index (BMI) to be associated with fatigue (Levko-
vich et al., 2015; Reinertsen et al., 2010). 

Fatigue rarely occurs in isolation in cancer survivors, and it is usually corre-
lated with other symptoms, such as emotional distress and pain (J. E. Bower et 
al., 2006). Approximately 30% of breast cancer survivors experience persistent 
side effects such as emotional distress and pain (Matthews, Schmiege, Cook, & 
Sousa, 2012; Schou, Ekeberg, Ruland, Sandvik, & Karesen, 2004). Both emotion-
al distress (J. E. Bower, 2014; Chambers et al., 2012; Levkovich et al., 2015; Toien 
et al., 2010) and pain (Hanssen, Peters, Vlaeyen, Meevissen, & Vancleef, 2013; 
Ronaldson et al., 2014) have been associated with low level of optimism. 

The purpose of this study was to investigate the prevalence of severe fatigue, 
and to determine whether optimism is associated with severe fatigue in disease-free 
breast cancer survivors two to six years after treatment, when we adjust for fac-
tors associated with fatigue, such as age, BMI, emotional distress, pain, surgery 
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and adjuvant treatment. 

2. Method 
2.1. Study Population  

The Cancer Registry of Norway identified a random sample of women aged 18 - 
75 years who were treated for breast cancer two to six years at 10 different Hos-
pitals before the onset of the study. The hospitals that had treated these women 
received a list of the names of their patients, to evaluate whether they were eligi-
ble for the study. Exclusion criteria were metastatic disease, cognitive impair-
ment, other malignancies, or serious psychiatric illness. A total of 1364 women 
were considered eligible, and received a questionnaire. Thirty-two of the ques-
tionnaires were returned because the address was not valid. The questionnaires 
were answered anonymously. 

The study was conducted in accordance with the Declaration of Helsinki and 
was approved by the Regional Ethics Committee. 

2.2. Measures  

The women were asked to supply their demographic, height, weight and medical 
data. 

The Fatigue Questionnaire (FQ) was used to measure the severity of fatigue 
and associated symptoms (Chalder et al., 1993). It has been found suitable both 
for clinical and epidemiological purposes (Chalder et al., 1993). The FQ consists 
of seven items related to the physical symptoms of fatigue and four items related 
to its mental symptoms. Physical fatigue corresponds to subjective feeling of be-
ing exhausted and lacking energy, whereas mental fatigue describes the subjec-
tive feeling of being mentally exhausted, encompassing items on concentration, 
memory and speech. Additionally, two items concern the duration and extent of 
fatigue. Each item is scored on a four-point Likert scale (0 = better than usual, 1 = 
no more than usual, 2 = worse than usual, 3 = much worse than usual). Thus 
higher scores imply more fatigue. The sum score of all 11 items was designated 
the level of total fatigue (TF), with a maximum score of 33. In order to calculate 
the prevalence of severe fatigue we followed Chalder and colleagues recommen-
dation to identify caseness by using a cutoff point of 4 or higher on a dichoto-
mized scale and duration of six months or longer as fatigue “caseness”. Caseness 
refers to clinically significant fatigue. Thus, we dichotomized the raw FQ scores 
as suggested by Chalder and colleagues (0 or 1 = 0, and 2 or 3 = 1) and summed 
them up. In the present study we preferred to use the concept severe fatigue in-
stead of fatigue caseness. Severe fatigue was defined as the sum of dichotomized 
scores of ≥ 4 combined with symptom duration of six months or longer (Chald-
er et al., 1993).  

The Life Orientation Test—Revised (LOT-R) (Scheier et al., 1994) was used as 
a measure of dispositional optimism/pessimism. The LOT-R is a 10-item (six 
target items and four fillers) self-report scale. This is a measure of expectations 
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about positive outcomes in general, using a five-point Likert scale, scored from 0 
(strongly disagree) to 4 (strongly agree). Three items are phrased positively (e.g., 
“In uncertain times, I usually expect the best”), three negatively (e.g., “If some-
thing can go wrong for me, it will”), and four are filler items. The average score 
was calculated from the six target items. Scores range from zero to 24; higher 
scores indicate greater optimism and lower scores indicate lower optimism, of-
ten referred to as pessimism. 

The Brief Pain Inventory Questionnaire (BPI) (Cleeland & Ryan, 1994) was 
used to record the intensity of the pain experience and the presence of debilitat-
ing pain in daily life. It consists of 15 items, and responses are ranked on a nu-
meric rating scale that ranges from zero to 10. These items rate pain during the 
previous week, and at present (pain severity items), and the extent to which pain 
affects the respondent’s social life and daily activities of individuals (pain inter-
ference items).  

The Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 
1983) has 14 items: seven measuring anxiety and seven measuring depression. 
Each item is scored on a four-point scale (0 - 3). A cutoff score of 8 gives sensi-
tivity and specificity for both subscales of approximately 0.80 and is considered 
to indicate clinically significant anxiety or depression (Bjelland, Dahl, Haug, & 
Neckelmann, 2002). Too classify respondents with high levels of emotional dis-
tress; those who scored ≥8 on one or both subscales were merged into one varia-
ble (emotional distress). 

2.3. Statistical Analyses  

PASW Statistics 18 software was used for statistical analyses. Items on FQ, 
LOT-R, BPI and HADS, with missing value were replaced by the mean of the 
others. Survivors were categorized as “severely fatigued disease-free breast can-
cer survivors” and “non-severely fatigued disease-free breast cancer survivors” 
according to the FQ definition of caseness (Chalder et al., 1993). Descriptive 
analyses were used to assess prevalence. Between-group comparisons were made 
using chi-squared tests for categorical variables, or t-tests for continuous va-
riables. Effect sizes (Cohen’s d) were used to compare two mean scores (Cohen, 
1988). To calculate Cohen’s d, Lenhard, W. & Lenhard, A. (2016), Calculation of 
Effect Sizes calculator was used; available:  
https://www.psychometrica.de/effect_size.html. Bibergau (Germany): Psycho-
metrica. DOI: 10.13140/RG.2.1.3478.4245. Logistic regression analyses were used 
to assess the association of each variable separately with severe fatigue. The va-
riables assessed were age, education level, marital status, BMI, medical variables 
(surgery type and adjuvant treatment), emotional distress, and dispositional op-
timism. The independent variables were checked for multicollinearity. Subse-
quently, multiple logistic regression analyses were performed to assess the asso-
ciation between all variables identified in the univariate analysis using a liberal 
significance level of p < .25 (Hosmer DW, 2012) and fatigue. The Hos-
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mer-Lemeshow goodness-of-fit test was applied to the final model, in which 
p > .05 indicated support for the model. 

3. Results 

A total of 833 women completed the questionnaires. Of these, 37% met the 
“cut-off” criteria for severe fatigue. Women who reported severe fatigue were 
significantly younger than those who did not (54.7 years vs 57.8 years, p < .0001, 
d = 0.40), fewer were at work (55.7% vs 62.2%, p < .0001), and more were on 
sick leave or disabled (35.6% vs 21.3%). As shown in Table 1, significantly more  
 
Table 1. Comparison of demographics, medical data in women with and without fatigue. 

 
With fatigue 

N = 295 
Without fatigue 

N = 517 
p 

Age (years), mean (SD) 54.7 (7.56) 57.8 (7.73) <.001 

Range 32 - 70 26 - 74  

BMI mean (SD) 25.7 (4.89) 24.8 (3.64) .006 

Marital status %   ns 

Married/cohabitant 66.3 72.9  

Divorced 12.5 11.9  

Single 14.7 9.7  

Widow 6.5 5.5  

>12 years of education % 42.1 45.3 ns 

Employment %   <.001 

Full time 29.1 39.3  

Part time 26.6 23.1  

Full time housewife 1.8 1.9  

Retired 6.8 14.4  

Disabled 23.7 13.3  

On sick leave 11.9 8.0  

Surgery %   ns 

Breast-conserving surgery 68.8 67.0  

Mastectomy 41.5 38.9  

Sentinel lymph node biopsy 50.4 45.5  

Axillary dissection 36.9 32.9  

Adjuvant therapy %    

Radiotheraphy 86.2 83.7 ns 

Chemotheraphy 67.6 46.1 <001 

Endocrine therapy:    

Aromatase inhibitors 32.6 32.3 ns 

Tamoxifen 55.3 46.5 .02 

Switcheda 24.1 24.4 ns 

Herceptin (yes) % 13.2 7.0 .006 

Lympheodema (yes)% 24.5 15.5 .002 

Note: aWomen used tamoxifen for 2 years and then Aromatase. 
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of the women who reported severe fatigue had received chemotherapy, Hercep-
tin and Tamoxifen. In addition, women who reported severe fatigue had signifi-
cantly higher BMIs than those with non-severe fatigue (Table 1). 

The women that reported severe fatigue also reported significantly more pain 
(63.7% vs 28.8%, p < .0001) and emotional distress (51.2% vs 18.4%, p < .0001) 
than those who with non-severe fatigue. In addition they scored significant low-
er on optimism (15.5 vs 17.7, p < .0001, d = .56) than those non-severe fatigue.  

As shown in Table 2 optimism was inversely correlated with the level of total 
fatigue (−.34, p < .0001), pain (r = −.22, p < .0001) and the level of total emo-
tional distress (r = −.62, p < .0001). None of the variables were correlated 
above r = .70. 

Radiation and chemotherapy were entered as categorical variables in the re-
gression analysis, in order to find out whether it is radiation or chemotherapy 
that has the strongest association with severe fatigue, or a combination of the 
two. The univariate analyses are shown in Table 3. In addition, Table 3 shows 
the multiple logistics regression model. In this model, younger age, higher BMI, 
less optimism, emotional distress, and treatment with both radiation and chemo-
therapy were significantly associated with severe fatigue. The Homer-Lemeshow 
goodness-of-fit test supports the model (χ2 = 5.56, p = .69). 

4. Discussion 

Overall, 37% of the women treated for breast cancer reported severe fatigue two 
to six years after surgery. In comparison, (using the same instrument to measure 
severe fatigue as in the present study) 12.6% of the general Norwegian female 
population report severe fatigue (Loge, Ekeberg, & Kaasa, 1998). The prevalence 
of severe fatigue found in the present study is similar to that in previous find-
ings. Bower et al. found that 34% of breast cancer survivors reported fatigue 5 - 
10 years after diagnosis (J. E. Bower et al., 2006). Reinertsen et al. found that 39% 
of breast cancer survivors reported fatigue ≥ 2 years after diagnosis (Reinertsen 
et al., 2010). Thus, it appears that fatigue may continue for five years or more 
following treatment. In view of the increasing number of breast cancer survivors, 
this finding is not to be dismissed lightly. Fatigue should not only be addressed 
during treatment, but also followed up at routine intervals over the long term. 
 
Table 2. Correlations between fatigue, pain, emotional distress and optimism. 

 Optimism sum Fatigue Mental fatigue Physical fatigue Pain 

Sum Fatigue −34 - - - - 

Mental fatigue −.27 .83 - - - 

Physical fatigue −.33 .96 .64 - - 

Pain −.22 .47 .35 .47 - 

Emosjonell distress −.62 .58 .47 .56 .38 

Note: All correlations are significant at the 0.01 level (2-tailed). Optimism measured by the Life orientation 
Test revised. Fatigue measured by the Fatigue Questionnaire. Pain measured by the Brief Pain Inventory. 
Emotional distress measured by the Hospital Anxiety and Depression Scale. 
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Table 3. Multiple logistics regression model showing the concomitant influence of dispo-
sitional optimism, emotional distress, age, BMI and treatment variables, on Fatigue. 

 
Unadjusted  

variables 
Adjusted (multiple) 

variables 

 OR 95% CI p value OR 95% CI p value 

Age: continous .95 .93 - .97 <.0001 .97 .94 - .99 .04 

Optimism (sum score) .89 .86 - .92 <.0001 .95 .92 - 1.0 .049 

BMI (sum score) 1.1 1.0 - 1.1 .003 1.0 1.0 - 1.1 .04 

Marital status .95 .76 - 1.75 ns    

Education > 12 years .88 .65 - 1.2 ns    

Surgery 1.1 .96 - 1.1 ns    

Tamoxifen yes/no 1.4 1.1 - 1.9 .017    

Aromatse inhibitors yes/no 1.0 .75 - 1.4 ns    

Herceptin yes/no 2.0 1.2 - 3.3 <.006    

Chemotherapy 0 and Radiation 0  
(Reference category)a 

      

Chemotherapy 0 and Radiation + 1.6 .84 - 2.9 ns    

Chemotherapy + and Radiation 0 2.8 1.3 - 5.8 .007    

Chemotherapy + and Radiation + 3.7 2.0 - 6.9 <.0001 2.7 1.2 - 5.9 .015 

Lympheodema yes/no 1.8 1.3 - 2.5 .002    

Emotional distress yes/no 5.3 3.8 - 7.3 <.0001 4.1 2.7 - 6.3 <.001 

Pain yes/no 4.3 3.1 - 5.8 <.0001 2.9 1.9 - 4.2 <.001 

Note: Dispositional optimism measured using LOT-R. Emotional distress measured using the HADS, cutoff 
8 or more. a0 did not receive, + did receive. The Homer-Lemeshow goodness-of-fit test supports the model 
(c2 = 5.55, P = 0.69). 

 
Breast cancer survivors who had severe fatigue were younger, had higher BMI, 

had been treated with both radiation and chemotherapy and reported signifi-
cantly more emotional distress and pain than those who were not fatigue. Thus, 
confirming previous findings that fatigue often occurs with other symptoms 
such as emotional distress and pain in cancer survivors (Allison et al., 2003; J. E. 
Bower et al., 2006). In addition breast cancer survivors with severe fatigue were 
less optimistic than those without fatigue. Although we did find a significant as-
sociation between severe fatigue and low levels of optimism (pessimism) when 
age, pain, emotional distress, BMI, and adjuvant therapy in breast cancer survi-
vors were controlled for, the association was very low (OR 0.95). Thus, we can-
not conclude that optimism has a protective impact on severe fatigue. However, 
women who in general have a more optimistic outlook feel more confident in 
their ability to master issues associated with their breast cancer treatment and 
are more willing to engage in self-care behavior. They may also have had the 
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ability to take more effective advantage of strategies (i.e., for stress or pain or fa-
tigue management) delivered by the health-care providers. These points of view 
are supported by the work of de Ridder et al., who found that optimistic beliefs 
promote self-care behavior and there are benefits from a positive view regarding 
one’s ability to deal with disease-specific stressors (de Ridder, Fournier, & Bens-
ing, 2004).  

The association between fatigue and emotional distress was the strongest (OR 
4.1). However, given the cross-sectional design of the present study, it is not 
possible to determine which occurs first: fatigue or emotional distress. It is likely 
that there is a bidirectional etiology; emotional distress causes fatigue and vice 
visa. However, two previous longitudinal studies conducted on breast cancer pa-
tients have found that depressive mood/symptoms prior to treatment to be a risk 
factor for long-term fatigue (J. E. Bower et al., 2006). In addition, it has been re-
ported that women with an optimistic view of life experience less emotional dis-
tress after diagnosis and treatment for breast cancer than those with a pessimis-
tic view (J. E. Bower et al., 2006; Levkovich et al., 2015). Also in the present study 
low level of optimism was strongly correlated with emotional distress. 

Pain was also strongly associated with severe fatigue (OR 2.9) in the present 
study. Pain itself could contribute to fatigue. Previous studies have found that 
patients with pain often report more fatigue than patients without pain (Snekke-
vik, Eriksen, Tangen, Chalder, & Reme, 2014). It has also been reported that re-
duction of pain resulted in decreased fatigue (Fishbain, Hall, Risser, & Gonzales, 
2009). A review article concluded that there is an association between fatigue 
and pain, and suggested an etiological relationship between pain and fatigue 
(Snekkevik et al., 2014). Several studies have found optimism to be associated 
with reduced pain, less pain sensitivity, and better adjustment to pain (Hanssen 
et al., 2013; Hanssen, Vancleef, Vlaeyen, & Peters, 2014; Kurtz et al., 2008). 
Moreover, in the present study, higher optimism scores were associated with 
lower pain scores. 

Very few studies investigating fatigue have included BMI as a demographic 
variable. In the present study, higher BMI was found to be associated with severe 
fatigue, which is consistent with recent studies that have included BMI as a 
possible predictor of fatigue (Levkovich et al., 2015; Reinertsen et al., 2010). 
Thus, efforts to reduce the BMI of women undergoing treatment for breast can-
cer may reduce fatigue. Interventions such as combining physical activity with a 
change of diet may be effective in reducing BMI. 

In the present study, having been treated with both radiation and chemothe-
rapy therapy was associated with severe fatigue. This is in consistent with Bower 
and colleagues study were they found that women treated with both radiation 
and chemotherapy did not recover from their fatigue at 5 - 10 years, compared 
to those who were treated with either radiation alone or chemotherapy alone (J. 
E. Bower et al., 2006). Thus, it appears that more aggressive treatments may re-
sult in long-term fatigue and not radiation or chemotherapy alone. 
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5. Strengths and Limitations  

Our study has limitations and notable strengths. The main limitation lies in it 
being a cross-sectional study, which does not allow for conclusions about cause 
and effect, but only a description of factors associated with fatigue. Another, li-
mitation is that we have no information how non-responders differed from res-
ponders.  

It has been argued that because symptoms are often assessed by self-report, 
decreased reporting of symptoms by optimistic people may be attributable to a 
biased “optimistic” interpretation (Hamid, 1990). However, de Ridder and col-
leagues found in their study of chronically ill patients that optimistic patients did 
not have a biased perception of their health status (de Ridder et al., 2004). 

Key strengths of this study are the homogeneity of the participants in term of 
cancer stage; all were treated according to the same guidelines (the Norwegian 
Breast Cancer Group Treatment Protocol) for early stage cancer and all were 
disease free when filling out the questionnaires. Another strength is the relatively 
large population-based sample and the wide range of variables that were as-
sessed. 

6. Clinical Implications 

The present findings offer a useful contribution to the growing literature of op-
timism and better health outcomes. Our findings have also clinical implications. 
They underline the need to evaluate specific symptoms such as fatigue, pain and 
emotional distress in breast cancer survivors at routine follow-ups to optimize 
care for this increasing population. Severe fatigue interferes with daily function-
ing and has profound effects on quality of life and should therefore not be left 
untreated (Pachman et al., 2012). Several interventions to improve cancer-related 
fatigue exist. Briefly, they fall into three main categories; drug, exercise, and 
psychosocial interventions. The reported effects of psychosocial interventions 
vary from small to moderate (Kangas, Bovbjerg, & Montgomery, 2008). Howev-
er, psychosocial interventions do not appear to add to the benefits of physical 
exercise (Goedendorp et al., 2010). With regard to pharmacological interven-
tions, the results are inconsistent, and further research is warranted (Breitbart & 
Alici, 2008). A recent meta-analysis concluded that exercise is effective for the 
management of cancer-related fatigue (Tomlinson, Diorio, Beyene, & Sung, 
2014). In view of the strong association found between severe fatigue and emo-
tional distress, and severe fatigue and pain, an additional way to reduce fatigue 
may be to focus on factors that reduce pain and emotional distress.  

7. Conclusion 

A substantial proportion of Norwegian breast cancer survivors experience severe 
fatigue two to six years after treatment. The association between optimism and 
severe fatigue was very low. More research is warranted before a conclusion can 
be drawn. Both pain and emotional distress were strongly associated with severe 
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fatigue two to six years after surgery.  
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