The 1 . Symptom Management and Supportive Care

ncologist

Factors Associated With Fatigue After Surgery in Women With
Early-Stage Invasive Breast Cancer

CHRISTINE ROTONDA, > FRANCIS GUILLEMIN, P4 FRANCK BONNETAIN,%"¢ MICHEL VELTEN,®f THIERRY CONROY®"&

2NSERM, CIC-EC, CIE6, Nancy, France; PDepartment of Clinical Epidemiology and Evaluation Department, CHU Nancy, Vandoeuvre-|és-
Nancy, France; “Université de Lorraine, Université Paris Descartes, EA 4360 APEMAC, Nancy, France; c}'Quality of Life in Oncology Platform,
France; ®Biostatistic and Epidemiological Unit, Centre Georges-Francois Leclerc, University of Burgundy, Dijon, France; ‘Department of
Epidemiology and Biostatistics, Centre Paul Strauss, University of Strasbourg, Strasbourg, France; #Department of Medical Oncology,
Centre Alexis Vautrin, Vandoeuvre-lés-Nancy, France

Disclosures of potential conflicts of interest may be found at the end of this article.

Learning Objectives Describe the effect of worsening fatigue after breast cancer surgery on physical functioning and

psychological distress.

Better identify women at risk for developing cancer-related fatigue.

Direct target interventions to patients mostin need.

/ABSTRACT

Purpose. Fatigue is one of the most frequent symptoms in pa-
tients with cancer. However, the precise determinants of
fatigue are stillunknown. This study was conducted to investi-
gatefactors correlated with cancer-related fatigue before sur-
gery and just before subsequent adjuvant therapy.

Methods. Patients completed the Multidimensional Fatigue
Inventory (MFI-20), the European Organization for Research
and Treatment of Cancer 30-item quality-of-life questionnaire
before and after surgery, the Trait Anxiety Inventory and the
Life Orientation Test before surgery, and the State Anxiety In-
ventory before the start of adjuvant therapy. Multiple regres-
sion analysis of determinants of change in MFI-20 total score
after surgery was conducted.

Results. A series of 466 eligible patients with stage |-l breast
cancer with planned surgery were recruited. An increase in
MFI-20 total score after surgery was significantly correlated

with higher preoperative fatigue and lower role functioning
before surgery; a decrease in role functioning, physical func-
tioning, and cognitive functioning after surgery; anincreasein
insomnia after surgery; and a higher state anxiety after sur-
gery. Disease stage, lymph node metastases, surgical proce-
dure, and demographic characteristics (e.g., age, marital
status, having children, educational level) were not correlated
with fatigue in multivariate analysis.

Conclusion. These results suggest that worsening fatigue after
surgeryforbreast canceris associated with a decreasein phys-
ical functioning and an increase in psychological distress
ratherthan with the cancer characteristics. Therefore, screen-
ing measures should be implemented at the time of diagno-
sis—before starting treatment—to identify psychologically
vulnerable patients and to offer them professional support.
The Oncologist 2013;18:467—-475

Implications for Practice: To decrease fatigue after surgery, it is necessary to account for the level of cancer-related fatigue, to
assess the presence of correlates, and to provide guidelines when developing intervention strategies for helping breast cancer
patients to prevent and to limit this symptom. In addition, screening measures should be implemented at the time of diagnosis,
before starting breast cancer treatment, to identify psychologically vulnerable patients and to offer them professional support.

INTRODUCTION

Breast cancer is the most common malignant disorder among
women. Approximately 350,000 new cases of breast cancer
areregistered in Europe annually [1]. An early mammography
screening program, early diagnosis, and improvementin ther-
apeutic strategies have increased the life expectancy of these
patients. Ensuring the well-being of patients has become one
of the aims of treatment. Quality of life (QoL), along with other

patient-reported outcomes, has become one of the primary out-
comes to assess the efficiency of the new cancer therapies [2].
Surgical treatment is usually the initial treatment for inva-
sive early stage of breast cancer. Surgical options include
breast-conserving therapy or mastectomy. Sentinel lymph
node biopsy has become an alternative procedure to axillary
node dissection [3, 4]. Patients undergoing surgery have been
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observed to experience significant QoL changes and have
been found to become more anxious and to develop sleep dif-
ficulties [5, 6]. Several studies have compared QoL associated
with breast-conserving surgery versus mastectomy and con-
flicting results have been reported [7-9]. Nevertheless, two of
the most commonly reported consequences of breast cancer
surgery are pain and postoperative fatigue [6, 10], which could
impair QoL. Although postsurgical pain has been the focus of
many studies, fatigue has been more rarely investigated [11, 12].

Fatigue is considered to be a multidimensional concept
with several modes of expression: physical (e.g., diminished
energy), cognitive (e.g., diminished concentration or atten-
tion), and affective (e.g., decreased motivation or interest). It
involves chronic exhaustion and diminished capacity for phys-
ical activity that is not relieved by rest [13].

Several factors could contribute to cancer-related fatigue,
including direct effects of cancer, adverse effects of cancer
treatment, psychological factors such as personality traits
(e.g., optimism, anxiety, depression), comorbid physical
symptoms, comorbid medical conditions, and lifestyle factors,
such as physical activity practice [14—16]. The majority of
studies examining determinants of cancer-related fatigue
have focused on adjuvant therapy or breast cancer survivors
[17]. To our knowledge, no study to date has investigated de-
terminants of fatigue before surgery as predictors of fatigue
evolution after surgery. Furthermore, no study has examined
the relationship between personality factors (optimism and
trait anxiety) before treatment and fatigue in patients with
breast cancer having surgery. Nevertheless, understanding
specific predictors of change in cancer-related fatigue is a nec-
essary step for developing effective interventions to reduce
and/or alleviate fatigue. Furthermore, identifying a compre-
hensive set of factors before surgery and before subsequent
adjuvant therapy would enable clinicians to better identify
women at risk for developing cancer-related fatigue for tar-
geted interventions.

In the present study, we tested the following research hy-
potheses:

1. Anincreasein cancer-related fatigue after surgery might be
associated with a decrease in most postoperative functioning
domains of QoL.

2. A lower level of optimism before surgery might be associ-
ated with anincrease in postoperative cancer-related fatigue.
3. Higher preoperative trait anxiety might be associated with
worse fatigue after surgery.

4. Lifestyle factors, such as physical activity, might be related
to areduced risk of developing fatigue after surgery [18-20].

Thus, the aim of this study was to identify factors associ-
ated with change in cancer-related fatigue before subsequent
adjuvant therapy in patients with breast cancer in a longitudi-
nal cohort study.

METHODS

The present study is part of the FATSEIN study (“FATigue dans
le cancer du SEIN”), an investigation of patients with breast
cancer [21]. This prospective longitudinal study was designed
to examine cancer-related fatigue in women who received ad-
juvant therapy for early-stage breast cancer. Protocol details
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have been previously published and extensively described
elsewhere [21].

Eligibility criteria included the following: women newly
diagnosed with invasive breast cancer, undergoing breast sur-
gery as primary treatment, 18 years of age or older, no history
of othercancers, abletoread and write French, able to provide
informed consent, no other major disabling medical or psychi-
atric conditions that would confound evaluation of QoL and
fatigue, no previous chemotherapy or radiotherapy, no me-
tastases, and no inflammatory breast cancer.

Sampling

All patients who met the eligibility criteria were informed
about the study on the day preceding surgery (at baseline T,).
FATSEIN study’s inclusion was conducted between August
2008 and January 2011 in three French cancer care centers.
For this study, we examined the data collected on two occa-
sions: T, the day preceding surgery (at baseline); and T,, after
surgery and just before subsequent adjuvant treatment.

Data Collection

At inclusion, patients completed the Multidimensional Fa-
tigue Inventory (MFI-20), the European Organization for Re-
search and Treatment of Cancer 30-item QoL questionnaire
(EORTC QLQ-C30), the Life Orientation Test (LOT), and the
Trait Anxiety Inventory (STAI-Trait). Before adjuvant therapy,
patients completed again the MFI-20, the EORTC QLQ-C30,
and the STAI-State.

Fatigue Outcome

Fatigue was assessed by a 20-item questionnaire, the MFI-20
[22]. It consists of four scales based on different dimensions:
general/physical fatigue, reduced activity, reduced motiva-
tion, and mental fatigue. Each item of each subscale was an-
swered on a 5-point Likert scale (1: true to 5: not true). The
score of each four-item subscale was obtained as the sum of
the scores on four items. Each subscale and the total score of
the MFI-20 are standardized on a scale from 0 to 100, with
higher scores indicating more fatigue.

In the absence of established guidelines and to interpret
the meaningful clinical change in MFI-20 scores, we used the
minimal clinically important difference as defined for the
EORTCQLQ-C30scale [23]. Amean change/difference of 5-10
inthe MFI-20scoreisconsidered tobe asmallchange, 10-20a
moderate change, and >20 a very large change.

Other Variables

Quality of Life.

The EORTC QLQ-C30 questionnaire is a well-validated QoL in-
strument [24]. The questionnaire consists of 30 items on five
functional scales that evaluate physical, role, emotional, cog-
nitive, and social functioning; nine symptom scales that mea-
sure fatigue, nausea/vomiting, pain, dyspnea, insomnia,
appetite loss, constipation, and diarrhea; as well as financial
difficulties and a global QoL scale. Scores are standardized to
0-100 scales, in which higher scores are indicative of a higher
level of functioning or a higher level of symptom disturbance.

Optimism.

Optimism was measured using the LOT, a 12-item question-
naire [25]. Participants indicated the extent of their agree-
ment with each item from 1 (strongly disagree) to 5 (strongly
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agree). After reversing scoring for negatively worded items,
scores can be summed up toyield an overall score. The scoreis
standardized on a scale from 0 to 100. Higher scores indicate
greater optimism and lower scores indicate lesser optimism
(referred to as pessimism).

Anxiety.

The STAlisa40-iteminstrument measuring transient (STAIY-A
state anxiety) and enduring levels of anxiety (STAI Y-B trait
anxiety) [26]. According to the developers, state anxiety may
fluctuate over time and can vary in intensity, in contrast with
trait anxiety, which denotes “relatively stable individual dif-
ferences in anxiety proneness” and refers to a general ten-
dency to respond with anxiety to perceived threats in the
environment [26]. The trait version (STAI Y-B) consists of 20
statements thatassess how patients feel “generally.” Patients
respond to each item on a 4-point Likert scale (almost never,
sometimes, often, and almost always). For the state version
(STAIY-A), patientsindicate for 20items on 4-point Likert scale
(notatall, somewhat, moderately so, very much so) the extent
to which they are currently experiencing each symptom of
anxiety. In the present study, only trait anxiety was assessed
postsurgery. State anxiety was assessed at each presurgery
measurement. Each subscale STAI is standardized on a scale
from 0 to 100, with higher scores indicating a higher level of
anxiety.

Data concerning sociodemographics, medical history,
type of surgery, tumor size on pathological examination, and
adjuvant treatment were obtained from medical records. In-
formation on physical activity was collected at each assess-
ment. Patients were asked if they practiced a physical activity
(yes/no). Daily help (and the number of hours per week) was
also collected at each assessment.

Statistical Analyses

Descriptive statistics (frequencies, percentages, means, stan-
dard deviations, and ranges) were generated to characterize
the study sample. At baseline, patient’s sociodemographic
and clinical characteristics and questionnaire scores were
compared according to patients’ participation (patients who
participated vs. those that withdrew). The Wilcoxon nonpara-
metric test was used to evaluate group scores differences. The
percentage of missing questionnaires and missing items for fa-
tigue’s questionnaire was provided. Only women who provided
informationin Tyand in T, could be included for the comparison.

The differences between MFI-20 total scores over time for
cancer-related fatigue and between each QoL score over time
were calculated. The Wilcoxon nonparametric test was used
to evaluate differences. In addition, we assessed the number
of clinically relevant changesin fatigue and in QoL (differences
of 10 points or more) from T, to T,. Bivariate associations be-
tween presurgery predictor variables and change in cancer-
related fatigue and between change in QoL scores and change
in cancer-related fatigue were examined using the Pearson
correlation coefficient.

A multicolinearity analysis was completed to determine
whether candidate variables were strongly associated with
each other. The variance inflation factors (VIF) were calcu-
lated. A VIF >4 was generally considered to indicate severe
multicolinearity. The global QoL scale of QLQ-C30 has been
shownto be asignificant predictor; intuitively, itis expected to
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be most affected by multicolinearity [27, 28]. QLQ-C30 fatigue
scale and MFI-20 scales might also cause multicolinearity
problems. Therefore, these variables were notincluded in the
multivariate analysis, except for cancer-related fatigue at
baseline. Other significant variables (p = .1) were included in
the model. Stepwise regression analysis was used to deter-
mine the independent variables that contributed significantly
to variance in change in cancer-related fatigue. The variables
that were significantly different between centers were forced
into the multivariate analyses. Sequential bootstrap resam-
pling was implemented to evaluate stability of the model.
Data were analyzed using software (SAS version 9.2, SAS Insti-
tute, Cary, NC). Forall tests, the type |l error was setto 0.05 and
all tests were two-sided.

RESULTS

Between August 2008 and January 2011, 556 patients were in-
cluded. After surgery, 26 women (4.7%) were excluded because
invasive breast cancer was not pathologically confirmed; 58
(10.4%) patients dropped out because they withdrew consent
and major protocol violation was observed for 6 (1.1%) patients.
Therefore, 466 patients were followed. Table 1 shows the demo-
graphicand clinical characteristics of the patients.

There were no significant differences in demographic and
clinical characteristics between patients who completed the
study andthose who withdrew. Patients who dropped out had
higher scores for the reduced motivation (p = .004) scale of
MFI-20, lower scores for the emotional functioning scale of
QLQ-C30 (p = .046), and higher scores for nausea (p = .026).

The average time between the two measures was less
than 2 months (mean = 47 days, SD = 17 days). Intervals be-
tween surgery and first chemotherapy treatment and delays
between surgery and beginning of radiotherapy were not signif-
icantly different (50 = 19 days and 46 * 14 days, respectively;
p = .11). Patients treated by hormonotherapy alone or without
adjuvant treatment (n = 26) had a significantly shorter delay be-
tween the two measures (38 = 11 days, p = .002).

Missing Data

Before surgery, 98.5%, 98.3%, 98.9%, and 97.2% of the pa-
tients completed the MFI-20, QLQ-C30, LOT, and STAI Y-B
questionnaires, respectively. After surgery, 88.2% of the pa-
tients completed the MFI-20 and QLQ-C30 questionnaires;
87.5% of patients completed the state anxiety questionnaire.
No differences between patients who completed question-
naires and patients who did not were found. We observed a
very low rate of missing items concerning the fatigue ques-
tionnaire (0.89% missing items before surgery and 0.79% after
surgery).

Course of Fatigue and Quality of Life Before and
After Surgery
Table 2 shows the mean values and standard deviation for the
guestionnaire scores before and after surgery and the mean
change in scores. Scores for all subscales of the MFI-20 signifi-
cantly increased after surgery. Moderate reductions (score
difference superiorto 10 points) inthe MFI-20 activity and mo-
tivation dimensions were reported by 43% and 39% of the pa-
tients, respectively.

The physical, role, and social functioning scores of the
QLQ-C30significantly decreased after surgery (p <.0001). Pa-
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Table 1. Baseline patient demographics and clinical Table 1. Continued
characteristics (n = 466) Characteristic n(%)
Characteristic n (%) Disease stage
Age, median yrs (range) 57.0 (28-84) Stage |l 239 (53.2)
Marital status Stagelll 180 (40.3)
Single 34 (7.5) Stagelll 29 (6.5)
Married/live-in relationship 339 (74.7) Unknown 18
Divorced 45 (9.9) Type of planned adjuvant therapy
Widowed 36 (7.9) None 2(0.5)
Unknown 12 Hormonotherapy alone 24 (5.1)
Children Chemotherapy alone 20 (4.4)
None 48 (10.5) Radiation 178 (39.5)
=2 287 (62.7) Combination chemotherapy and radiation 185 (41.0)
=2 123 (26.9) Combination chemotherapy (with or without 42 (8.7)
radiation) and trastuzumab
Unknown 8
L . . Unknown 15
Living with children =18 years 28 (11.9) . .
Distance between home and hospital Anemia (hemoglobin level <12 g/dL)
<50km 168 (36.1) Yes 15(33)
=50km 286 (61.4) No 2 ()
Unknown 12 No data 96 (21.3)
Education level Ul et -
Less than compulsory school 6 (1.5) Data are n.(%) unless otherwise.sp.ecified.
e e eee 207 (50.7) Abbreviation: SD, standard deviation.
Postcompulsory school but not university 85 (20.8)
University level 110 (27.0) tients reported a significantly poorer global health status/QolL
Unknown 58 score after surgery (p = .0002). The emotional functioning
Employment status score improved after surgery (A ;.1 = 7.3, p = .0001). A total
Employed 264 (57.8) of 49% of patients reported a moderate decrease in the role
Unemployed 50 (10.8) functioning dimension. The mean scores for fatigue (p <
Retired 143 (31.3) .0001), pain (p < .0001), nausea and vomiting (p = .003), con-
Unknown 9 stipation (p = .001), and financial difficulties (p = .0002) in-
Menopausal status creased significantly after surgery. We also observed that 47%
Premenopausal 150 (33.2) and 21% of patients presented with moderate increases in
Postmenopausal, with hormone substitution 58 (12.8) pain and insomnia, respectively.
jicatepteihe m?mpause o Postoperatively, patients who had undergone mastec-
':f:;me::tpausal’ TR s S oS S e A tomy reported lower scores of role, physical, and social func-
Unknown 14 tioning on EORTC QLQ-C30 scales than those who had had a

49.7 (6.5) lumpectomy (mean score, role functioning: 65.3 [SD: 26.2] vs.

Mean age at menopause (SD)
73.2[SD:25.9], p = .01; meanscore, physical functioning: 77.6

Daily help
Yes 44.(10.1) [SD:17.9]vs.82.5[SD: 16.4], p = .014; meanscore, social func-
No 390 (89.9) tioning: 76.1 [SD: 25.4] vs. 82.4 [SD: 22.6], p = .02). Patients
Unknown 32 who underwent mastectomy also reported more nausea/

Physical activity vomiting (meanscore:9.5[SD:21.6]vs.5.1[SD:12.2]; p = .01)
Yes 256 (60.4) and more appetite loss (mean score: 18.2 [SD: 30.1] vs. 10.8
No 168 (39.6) [SD: 21.3]; p = .01) after surgery and were less optimistic
Unknown 2 (mean score: 61.4 [SD: 15.2] vs. 65.8 [SD: 13.8]; p = .01). For

surgical procedure the other QLQ-C30scales, MFI-20, trait anxiety, and state anx-
Lumpectomy 362 (78.2) iety, no other significant differences of the scores were ob-
Mastectomy 101 (21.8) served.
Uil 3 Factors Associated With Change in Fatigue

Axillary procedure According to our hypothesis, QoL and QLQ-C30 and MFI-20fa-
No axillary dissection 12 (2.6) tigue scale scores might produce harmful multicolinearity
Sentinel lymph node biopsy 229 (49.5) (VIF=4).Therefore, these variables were eliminated from the
Axillary dissection 137 (29.6) final analysis because colinearity canincrease estimates of pa-
Sentinel lymph node biopsy and axillary 85 (18.4) rameter variance. Significant correlations existed among the
dissection other independent variables but none were considered to be
Unknown 3 multicolinear.

Table 3 presents variables significantly associated with
changein cancer-related fatigue after surgery in bivariate and

OThe v
©AlphaMed Press 2013 IlCOlOngt



Rotonda, Guillemin, Bonnetain et al.

471

Table 2. Questionnaire scores before and after surgery

Before surgery (T,) After surgery (T,) Difference T, - T, p value (Wilcoxon test)
MFI-20°
General/physical fatigue 28.1 (22.9) 36.0 (23.7) 7.9 (21.2) <.0001
Reduced activity 22.0 (20.9) 38.0 (23.2) 16.5 (24.0) <.0001
Reduced motivation 22.2 (24.9) 30.8 (27.1) 7.9 (25.5) <.0001
Mental fatigue 25.0 (22.7) 29.6 (23.1) 3.9 (20.6) .003
Total score 25.7 (19.8) 33.8 (21.0) 8.0 (18.1) <.0001
QLQ-C30
Functional scales®
Physical 89.8 (14.0) 81.5 (16.8) —8.6(14.2) <.0001
Role 88.6 (19.6) 71.6 (26.1) —17.3 (28.6) <.0001
Emotional 61.7 (25.1) 68.2 (24.1) 7.3 (24.6) .0001
Cognitive 84.4 (19.5) 83.4 (20.5) —0.5(19.4) .49
Social 92.2 (17.2) 81.1(23.3) —11.3(23.7) <.0001
Global QoL/GHS 71.0 (19.8) 67.2 (19.2) —4.9(19.5) .0002
Symptom scales®
Fatigue 24.2 (21.9) 33.9 (22.7) 10.0 (23.1) <.0001
Pain 11.6 (18.5) 25.7 (24.5) 13.6 (26.2) <.0001
Nausea and vomiting 3.4 (10.7) 6.0 (14.8) 2.5(17.0) .003
Otheritems®
Sleep disturbance 44.2 (34.8) 40.0 (31.9) —4.1(37.4) .06
Dyspnea 14.0 (22.8) 14.7 (23.3) 0.3 (21.5) 64
Diarrhea 9.5 (19.0) 6.5(17.2) —3.2(21.4) .01
Appetite loss 12.0 (22.5) 12.4 (23.6) —0.6 (27.2) .76
Constipation 11.2 (22.6) 16.7 (27.6) 5.2 (26.9) .001
Financial difficulties 4.9 (15.9) 9.5 (20.0) 4.8 (18.0) .0002
LOT score® 64.8 (14.2)
STAIY-B score® 34.1(15.9)
STAI Y-A score® 34.4 (21.8)

Data are means (SD) unless noted.
®Higher score indicates more fatigue.

PHigher score represents a higher level of functioning or better quality of life.

“Higher score indicates more symptoms/problems.
9Higher score indicates greater optimism.
®Higher score indicates a higher level of trait and state anxiety.

Abbreviations: LOT, Life Orientation Test; MFI, Multidimensional Fatigue Inventory; QLQ, Quality-of-Life Questionnaire; QoL/GHS, Quality of Life/
Global Health Score; SD, standard deviation; STAI Y-B, Trait Anxiety Inventory; STAI Y-A, State Anxiety Inventory.

multivariate analyses. Bivariate statistics showed a strong as-
sociation between a decrease in all functional scores of QLQ-
C30 and an increased MFI-20 total score between Ty and T,
(p < .0001). Lower physical (p = .01), role (p = .003), emo-
tional (p <.0001), cognitive (p <.0001), and social (p = .0005)
functioning scales and lower global health status/QoL scale
(p = .002) of QLQ-C30 measured before surgery and lower
preoperative MFI-20 total score were also associated with an
increase in cancer-related fatigue after surgery. Worsening
pain, sleep disturbance, appetite loss (all p < .0001), and nau-
sea/vomiting (p = .0005) were strongly associated with a
worsening in fatigue.

Optimism was not associated with change in fatigue after
surgery. Higher preoperative trait anxiety and postoperative
state-anxiety were associated with an increase in cancer-re-
lated fatigue (p = .001 and p = .004, respectively). Daily help
after surgery was not significantly associated with change in
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cancer-related fatigue (p = .08). Neither sociodemographic
factors (age, marital status, having children at home, employ-
ment status, educational level) nor disease and treatment
pattern (stage of disease, lymph node metastases, surgical
procedure, type of planned adjuvant therapy) were signifi-
cantly related to change in cancer-related fatigue. A center ef-
fect was nearly observed (p = .051). The comparison of
demographical clinical characteristics between centers
showed some variables were significantly different. Center ef-
fect and these variables were forced in the multivariate
model.

Multiple regression analyses showed that worsening in
cancer-related fatigue level before and after surgery was best
predicted by higher cancer-related fatigue (p < .0001) and
lower role functioning (p = .0008) before surgery; by deterio-
ration in role, cognitive, and physical functioning (p < .0001,
p = .02, and p = .0003, respectively) after surgery; by an in-
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Table 3. Factors associated with change in MFI-20 total score after surgery (bivariate and multivariate analyses, regression

model; n = 466)

Bivariate analysis

Multivariate analysis with

Multivariate analysis bootstrap procedure

Factor B p r B p Adjustedr? B p Adjusted r?
Clinical characteristics
Daily help after surgery (yes vs. no) —3.81 .08 0.008
Disease stage 0.008
lvs il —6.43 .09
Ilvs 111 —6.81 .08
Center effect .051 0.015 0.06 .006
Trait anxiety —0.18 .0014 0.02
MFI-20 total score before surgery —0.35 <.0001 0.15 —0.51 <.0001 .15 —0.53 <.0001 0.18
QLQ-C30 scores before surgery
Functional scales
Physical 0.17 .01 0.02
Role 0.14 .003 0.02 —0.15 .0008 0.02 —0.13 <.0001  0.02
Emotional 0.14 <.0001 0.04
Cognitive 0.18 <.0001 0.04 —0.09 .10 0.005
Social 0.19 .0005 0.03
Global QoL/GHS’ 0.14 .002 0.02
Symptom scales/items
Fatigue® —0.17 <.0001 0.04
Sleep disturbance —0.06 .015 0.014
Constipation 0.08 .04 0.01 0.06 .09 0.005
Change in QLQ-C30 scores after surgery
Change in functional scales®
Physical —0.50 <.0001 0.15 -0.13 .0003 0.03
Role -0.27 <.0001 0.18 -0.21 <.0001 0.21 —0.19 <.0001 0.20
Emotional —0.28 <.0001 0.14
Cognitive -0.32 <.0001 0.12 —0.15 .02 0.01 -0.13 <.0001 0.02
Social —0.25 <.0001 0.11
Global QoL/GHS? —0.39 <.0001 0.18
Change in symptom scales/items
Fatigue® 0.41 <.0001 0.28
Pain 0.19 <.0001 0.07
Sleep disturbance 0.12 <.0001 0.06 0.06 .001 0.02 0.11 <.0001  0.05
Dyspnea 0.10 .02 0.01
Appetite loss 0.18 <.0001 0.07
Nausea/vomiting 0.18 .0005 0.03
State anxiety measured after surgery 0.12 .004 0.02 0.15 <.0001 0.04 0.13 <.0001 0.05
r? total 0.50 0.52

Abbreviations: MFI, Multidimensional Fatigue Inventory; QLQ, Quality-of-Life Questionnaire; QoL/GHS, Quality of Life/Global Health Score.

#Variables not included in multivariate analyses.
“Difference of T, — T,

crease in insomnia after surgery (p = .001); and by a higher
state anxiety after surgery (p < .0001; Table 3). Subsequent
analysis with variables selected through bootstrapping proce-
dures revealed that physical functioning was not any more as-
sociated with change in cancer-related fatigue and
confirmed that the best predictors of a worsening in can-
cer-related fatigue were higher cancer-related fatigue and
lower role functioning before surgery, a deterioration in
role and cognitive functioning, a higher sleep disturbance
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after surgery, and a higher state anxiety after surgery (all
p <.0001; Table 3).

DISCUSSION

As in previous studies [29, 30], participants in this study re-
ported elevated levels of postoperative fatigue and their ac-
tivity was strongly reduced. Patients rated their role
functioning, social functioning, and QoL lower; their func-
tional well-being also showed significant deterioration.
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Patients also reported significantly increased pain, consti-
pation, and nausea/vomiting.

The strongest predictors for an increase of fatigue after
surgery were lower role functioning before surgery, higher
preoperative cancer-related fatigue, higher state anxiety
after surgery, an increase in insomnia, and a decrease in
QoL in most domains. It is important to note that presurgi-
cal fatigue and a worsening in role functioning accounted
for 20% and 18%, respectively, of the variance in change in
postsurgical fatigue.

Accordingto our hypothesis, decreasesinrole, physical,
and cognitive functioning would be predictors of an in-
crease in cancer-related fatigue after surgery. Following
the use of a sequential bootstrap technique that evaluated
the precision of estimation, only changes in role and cogni-
tive function demonstrated a strong association with can-
cer-related fatigue. Similar to Ancoli-Israel et al. [31], we
foundthataworseninginsleep disturbance was associated
with a worsening in fatigue after surgery. Before treat-
ments start, the baseline levels of sleep and circadian
rhythms must be determined to limit fatigue during and af-
ter treatment.

Contrary to another study [32], we did not show that pain
level was associated with worsening fatigue after surgery.
Pain has a number of negative effects on mood, daily activi-
ties, sleep, cognitive functions, social life, and long-term QoL
[11]. The number of dissected lymph nodes, type of surgery,
and age may play an active role in the development of pain af-
ter breast cancer surgery, although the results are conflicting
[33,34].

Some studies showed that women who underwent mas-
tectomies were more fatigued than women who under-
went lumpectomies [35]. In addition, undergoing
mastectomy was a significant predictor of cancer-related
fatigue in a recent study [32]. This result can be explained
by the possible psychological impact of mastectomy. In our
study, type of surgery was not found to influence fatigue af-
tersurgery, butonly 22% of our patients had mastectomies.
Nevertheless, we observed that patients who had under-
gone mastectomies reported lower role, physical, and so-
cial functioning; had greater appetite loss; and were less
optimistic than patients who had lumpectomies.

Ourresultssuggestalsothat patients with breast cancer
who presented with greater fatigue before surgery have a
greater risk of experiencing postsurgical fatigue. Conse-
quently, it might be beneficial to screen such patients prior
to surgery to reduce their postsurgical cancer-related fa-
tigue. It was previously suggested that emotional supportis
importantatthetime of diagnosisand aftersurgery [36]. In-
deed, social and family support and communication have
been found to be important factors, which may be partially
responsible for better QoL and therefore less fatigue. In our
study, social support and emotional functioning were cor-
related with fatigue; however, when these factors had to
compete with others factors, the positive association did
not hold. Another study also found that social support did
notappeartoplayaroleinfatigue measured 6 months after
surgery [37].

Our study focused on two personality traits: optimism
and trait anxiety. Optimism has been defined as a general-
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ized tendency to have positive expectancies for the future
[25, 38]. Some studies assessed the relationship between
optimismand cancer-related fatigue in patients with breast
cancer [16, 39]. They found that greater optimism was re-
lated to lower cancer-related fatigue in a longitudinal sam-
ple of patients with breast cancer who were interviewed
postoperatively and over the next year [40]. Our results do
not confirm the association between optimism before sur-
gery and postsurgery cancer-related fatigue.

Literature indicates that patients with cancer have
higher preoperative anxiety than patients without cancer
[41]. The diagnosis of cancer induces stresses that are
caused by the patient’s perception of cancer and treat-
ment. This state anxiety may fluctuate over time and can
vary in intensity. Lehto and Cimprich investigated the rela-
tionship between anxiety and directed attention (the abil-
ity to focus and concentrate) in women awaiting breast
cancer surgery [42]. They concluded that health care pro-
fessionals should assess anxiety in women during the pre-
operative period and assist them in coping with the
psychological and cognitive demands associated with this
highly stressful period.

In contrasttothetransitory nature of state anxiety, trait
anxiety reflects the disposition to experience anxiety in
threatening situations. Studies have reported that trait
anxiety assessed prior to diagnosis was a significant predic-
tor of depressive symptoms, fatigue [43], and QoL [44] in
women with breast complaints 6 months after the diagno-
sis of a benign breast problem or surgery to treat breast
cancer. Greater trait anxiety and state anxiety were associ-
ated with an increase in cancer-related fatigue after sur-
geryinbivariate analysis; however, in multivariate analysis,
only state anxiety (i.e., the level of momentary anxiety) was
significantly associated with change in cancer-related fa-
tigue. The personality traits of patients did not have a sig-
nificant influence on change in fatigue immediately after
surgery. The relationship between personality trait and fa-
tigue needs to be more fully explored, particularly in longi-
tudinal studies.

Literature shows that higher fatigue after surgery is as-
sociated with lower physical activity [18, 19]. Indeed, De
Jong et al. examined the course of the activity level in pa-
tients with breast cancer who were receiving adjuvant che-
motherapy; an increase in fatigue accompanied by a
reduction in activity level was reported [45]. A reduced
functional capacity means that patients with breast cancer
expend greater effort relative to maximal ability to perform
usual activities, thus leading to higher level of fatigue. Exer-
cise training attenuates the loss and even increases func-
tional capacity.

Anumber of studies on patients with breast cancer dur-
ing and after their adjuvant treatment have investigated
the effects of physical activity in reducing cancer-related
fatigue, with no definitive conclusions regarding its effec-
tiveness [46]. Nevertheless, exercise seems to be beneficial
for patients with breast cancer, and the evidence suggest-
ingthat physical activity limits cancer-related fatigueis par-
ticularly strong [47]. To our knowledge, the current study is
thefirstto seek physical activity prior to surgeryasapredic-
tor of change in cancer-related fatigue after surgery. How-
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ever, in multivariate analysis, the association between
physical activity and fatigue was not significant. Neverthe-
less, physical activity was analyzed as a dichotomous vari-
able and no validated questionnaire was used. Further
research about this association is necessary.

Some limitations of this study must be discussed. The
firstlimitation of this study might be attrition bias. The sam-
ple of patients who dropped out is small (10%), but these
patients were significantly less motivated than followed
patients. Secondly, we did not include data on comorbidi-
ties, such as diabetes, and other chronic conditions that
could affect fatigue.

Our results suggest that changes in cancer-related fa-
tigue after surgery in patients with breast cancer are deter-
mined by physical and psychological distress rather than by
the clinical characteristics of the cancer. This study indi-
cates the cross-sectional and short-term longitudinal asso-
ciation of various variables and changes in fatigue after
surgery, but it is difficult to infer causal relationship. Long-
term follow-up studies should be conducted to explore the
impact of demographics, medical history, and personality
traits on fatigue at different stages of disease and treat-
ment.

CONCLUSIONS

Waiting for surgery is a very stressful experience for patients
with breast cancer. Preoperative experiences and coping with
breast cancer have postoperative impacts. To decrease fa-
tigue after surgery, it is necessary to account for the level of
cancer-related fatigue, assess the presence of correlates, and
provide guidelines when developing intervention strategies
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