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ABSTRACT
Objective: Cancer-related fatigue is one of the most common burdens of cancer patients. To date, most studies focused on fatigue 
during or after treatment. However, investigation of pretreatment fatigue is crucial to identify causal or risk factors other than 
cancer therapy and to enable timely fatigue management.
Methods: Two hundred and thirty-two breast cancer patients (mean age = 55.6) and 41 healthy participants (mean age = 49.3) 
were recruited via the National Center for Tumor Diseases (NCT) Heidelberg. Patient-reported outcomes were assessed with 
the EORTC QLQ-FA12 for fatigue, the EORTC QLQ-C30 for functioning, the STAI for anxiety, the CESD-R for depression 
and the PSQI for sleep disturbance. Descriptive analyses and logistic regression models were performed using baseline data 
before start of cancer treatment. The thresholds of clinical importance (TCI) were applied to test for clinically relevant 
fatigue.
Results: Compared to the healthy participants, patients scored significantly higher in physical, emotional, and total fatigue, 
in depression, in global health status and in all functioning scales except cognitive function (all p < 0.01). 48.7% of all patients 
reported clinically relevant fatigue. Being younger, being obese, having low education, or low social support was associated with 
a higher likelihood of clinically relevant fatigue before treatment. Higher depression and anxiety scores, poorer sleep quality 
and global health status, and impaired functioning seemed to get along with an increased likelihood of scoring above the TCI of 
fatigue (all p < 0.001).
Conclusions: Our study results suggest that fatigue screening, patient-centered fatigue education and psychosocial support may 
be needed already from the time of cancer diagnosis.

1   |   Background

Cancer-related fatigue (CRF) is one of the most prevalent and 
burdensome side effects of cancer and cancer treatments. It 

manifests as a persistent feeling of physical, emotional, or cog-
nitive weariness or exhaustion. It exhibits a disproportionate in-
tensity relative to recent activity while impeding patient's ability 
to function [1]. Fatigue is not resolved by sleep or rest. Beside 
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the fact that fatigue can lead to significant decrements in pa-
tients' quality of life (QoL), it has also been associated with lower 
recurrence-free and overall survival [2].

The pathogenesis of fatigue is complex and multifactorial. 
Several factors have been suggested to contribute to the de-
velopment of fatigue: [3] the tumor itself, its treatment with 
chemotherapy, radiotherapy or immunotherapy and inflamma-
tory processes, such as increased levels of inflammatory cyto-
kines or cortisol dysregulation. Reduced energy metabolism or 
(neuro)endocrine changes can also cause fatigue. In addition to 
hormonal changes, an unbalanced diet and a lack of physical ac-
tivity are discussed as possible influences on the development of 
fatigue. Psychological factors such as anxiety, depressive symp-
toms, sleep disturbance, and stress also appear to be important 
contributors to fatigue, although the extent and causal mecha-
nisms are not fully understood [4, 5].

In the course of treatment, around 85% of patients experience 
fatigue, while approximately one third experiences fatigue 
for more than 5 years after their treatment [6–8]. Some stud-
ies showed that fatigue can also occur prior to initiation of 
cancer treatment, that is, before start of systemic or radiother-
apy, reporting prevalence rates ranging from 14% to 24% [5, 9]. 
Pretreatment fatigue may be caused by the tumor itself, by 
tumor surgery or the stress and anxiety of being diagnosed. 
It seems to emerge as a key predictor influencing the level of 
fatigue after treatment, resulting in increased fatigue severity 
and burden in the aftermath [4, 10]. Identifying factors that 
contribute to or co-occur with pretreatment fatigue is cru-
cial for alleviating this problem at an early stage, as fatigue 
can lead to poor cancer treatment adherence [8]. Moreover, 
investigation of pretreatment fatigue enables identification 
of risk factors or potential mechanisms that are independent 
of causal pathways related to therapy. However, compared to 
research on fatigue during or after cancer treatment, pretreat-
ment fatigue has been less studied with still inconclusive evi-
dence [4, 9–13].

Some sociodemographic factors have been associated with 
higher pretreatment fatigue, for example female sex, younger 
age and lower social support [12, 13]. Inconclusive associations 
have been found for education level, either showing no associ-
ation with fatigue [4, 10] or suggesting that lower education is 
associated with higher fatigue [12]. Besides, higher body mass 
index (BMI) has been found to be associated with higher fatigue 
[14], but also showed no association with fatigue levels in other 
studies [10, 12].

Limited knowledge exists regarding the associations of pre-
treatment fatigue with other patient-reported outcomes (PROs). 
Goedendorp and her colleagues were one of the first to assess pre-
treatment fatigue in cancer patients and found depressed mood, 
impaired sleep quality and lower physical activity to be associ-
ated with higher fatigue levels [9]. Other studies linked higher 
levels of pretreatment stress to higher fatigue [15]. Anxiety has 
been shown to predict fatigue during cancer treatment [16], but 
the relation to pretreatment fatigue is less clear [9]. Depressive 
symptoms showed consistently high correlations with increased 
fatigue levels, before and during cancer treatment [17, 18]. One 

reason for this might be that fatigue and depressive symptoms 
share common behavior patterns, for example, tiredness and 
feeling exhausted. Therefore, it is not surprising that depressive 
symptoms have been found to be associated with higher levels 
of fatigue, although causal mechanisms are not yet fully under-
stood and fatigue and depression do not necessarily go hand in 
hand [18].

Overall, a complete picture of fatigue and its associations with 
other burdens before start of cancer treatment is lacking. In ad-
dition, it remains unclear to what extent pretreatment fatigue 
in cancer patients differs from fatigue in the general population 
and thus, might be caused by cancer-related issues. Identifying 
factors that contribute to pretreatment fatigue could provide in-
sights into the underlying mechanisms and help to better under-
stand adjustment difficulties depending on patients' individual 
situations [12]. This is particularly important to provide appro-
priate support to affected and high-risk patients and to reduce 
the potential negative impact of fatigue on patients' quality of 
life and cancer treatment adherence [10].

To fill the research gaps mentioned above, the aims of this study 
were as follows: First, we wanted to find out whether patients 
already suffer from clinically relevant fatigue before the start 
of treatment and whether their burden was significantly higher 
compared to a healthy sample. Secondly, we were interested in 
how patients with clinically relevant pretreatment fatigue were 
characterized in terms of sociodemographic factors. Taking 
these sociodemographic factors into account, we then, thirdly, 
examined the associations between patients with and without 
clinically relevant fatigue on various psychological factors.

2   |   Methods

2.1   |   Participants

The COGNIFiT study (COGNItive Function in patients with 
gynecological Tumors) is a comparative longitudinal study with 
three measurement timepoints to examine the impact of can-
cer therapy on cognitive function. Participants were systemat-
ically screened and recruited at the National Center of Tumor 
Diseases (NCT) Heidelberg between November 2018 and March 
2023. Eligibility criteria for patients were as follows: they were 
female, older than 18 years, able to speak and read German as 
well as be diagnosed with breast cancer or another gynecolog-
ical tumor. Baseline assessments took place before start of sys-
temic therapy (e.g., chemotherapy, immune therapy, endocrine 
therapy) and/or radiotherapy. Exclusion criteria were a diagno-
sis of a psychological, neurological or neurodegenerative illness 
and having undergone a cancer therapy within the last 2 years 
(except surgery). Overall, 243 patients were enrolled in the study 
after providing informed consent. Sample size calculation was 
based on the primary objective of the study to test for differences 
in cognitive impairments between different treatments.

To explore whether repetition of neurocognitive testing had 
any impact on the test results, healthy control participants 
were recruited via flyer and online advertisement in general 
practitioners' clinics around Heidelberg, Germany. They were 
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required to meet the same criteria as patients except for having 
been diagnosed with a breast/gynecological tumor.

However, a comparison between patients and healthy controls 
was not the primary objective of the study and, accordingly, no 
power analysis was conducted for this. In the present analyses, 
we considered the baseline data, which were all assessed before 
start of systemic cancer treatment or radiotherapy.

The CogniFit study (registered via Deutsches Register 
Klinischer Studien (DRKS), trial number DRKS00015757) 
was conducted in accordance with the ethical standards of 
the Helsinki Declaration. The study was approved by the 
Ethic Committee of the Medical Faculty of the University of 
Heidelberg (S-489/2018).

2.2   |   Assessments

Fatigue was assessed using the EORTC QLQ-FA12 (FA12). 
The FA12 has 12-items with responses on a 4-point Likert 
scale. The total fatigue score, and the three subdimensions 
comprising physical, emotional and cognitive fatigue were 
calculated and transformed to a scale of 0%–100% according 
to the scoring manual, with higher scores indicating greater 
levels of fatigue [19].

Depressive symptoms were measured with the revised 20-item 
Center for Epidemiologic Studies Depression Scale (CESD-R) 
[20, 21]. Higher scores indicate higher symptom burden. Total 
questionnaire scores range from 0 (no symptoms) to 80 (maxi-
mum symptoms). The frequently used cut-score of 16 was used 
to identify possibly depressed patients.

Anxiety was measured using the State Trait Anxiety Inventory 
(STAI), comprising 20 items [22]. To ensure comparability with 
other test values, the raw test values were converted into a 0%–
100% scale and missing items were imputed [23].

The Pittsburg Sleep Quality Index (PSQI) consists of 19 items 
asking about sleep quality and sleep disturbances during the 
past month [24]. Items are divided into 7 subscales, of which 
the sleep quality subscale was used for the analyses as we con-
sidered impaired sleep quality the most relevant variable of the 
questionnaire with regard to pretreatment fatigue. Higher val-
ues on the 0–3 scale represent worse sleep quality.

The EORTC QLQ-C30 (C30) consists of 30 items divided into 
five function subscales (physical, role, emotional, cognitive and 
social), nine symptom subscales/items and a global health sub-
scale [25]. Except the latter, all scales are answered on a 4-point 
Likert scale and transformed into a 0%–100% score according to 
the scoring manual. Patients with clinically relevant functional 
impairment or fatigue were identified using thresholds of clin-
ical importance (TCI) from previous literature. The TCIs are 
based on three aspects of patients burden, that is, limitations 
in everyday life, requiring help or care, or worrying because of 
symptoms. As interpretation of the 0%–100% scores of the C30 
can be challenging, this approach facilitates the interpretation 
of results by combining significant results with an estimation of 
their clinical relevance [26].

2.3   |   Statistical Analyses

Data analyses were performed using IBM SPSS statistics ver-
sion 29 and results were considered statistically significant if 
p was < 0.05. First, descriptive analyses for the PROs were per-
formed separately for patients and healthy participants and dif-
ferences between the two groups were tested using hierarchical 
regression analyses with bootstrapping. Bootstrapping was used 
as a robust statistical method to estimate the standard errors and 
the confidence intervals for each parameter irrespective of the 
underlying distribution of the variables.

Applying the TCI for the C30 fatigue score, patients were then 
divided into two groups: patients with clinically relevant fa-
tigue (C30-fatigue > 39) and patients without (C30-fatigue ≤ 39) 
[26]. To estimate the associations between different sociodemo-
graphic variables and clinically relevant fatigue a multiple logis-
tic regression analysis was calculated. Age and social support 
were entered in the model as continuous variables, whereas ed-
ucation (four levels), BMI (three levels; according to the World 
Health Organization's (WHO) BMI classification) and the 
statement if participants exercised in the year before diagnosis 
(yes/no) were entered as categorial variables. To estimate asso-
ciations between PROs and fatigue, further logistic regression 
analyses were conducted. These models were adjusted for the 
sociodemographic variables that significantly contributed to the 
association with clinically relevant fatigue. Using only complete 
cases for regression analyses was considered appropriate as the 
number of missing data ranged from 0.44% to 2.63% of the study 
population [27].

3   |   Results

Of the 243 patients enrolled, 236 were diagnosed with breast 
cancer. The remaining seven patients were diagnosed with other 
gynecological tumors and were therefore not included in the 
analyses. Of the 236 breast cancer patients, four did not provide 
any data on fatigue at all. Therefore, a total of 232 patients were 
included in the initial statistical analyses. A further four patients 
did not answer the C30 fatigue questions, so the logistic regres-
sions based on the C30 TCI for fatigue included 228 patients.

The patient sample consisted of 98.7% women who were diag-
nosed with invasive breast cancer and 1.3% with ductal car-
cinoma in  situ (DCIS). Their mean age was M = 55.6 years 
(SD = 11.6). More than one third (35.8%) of the patients had an ac-
ademic education, that is, a university degree. Further 21.6% had 
a high school degree (referring to the German “(Fach-)Abitur” 
or a degree of a specialized school, that is, entitling access to 
universities), while less than half of the patients (42.7%) had a 
lower qualification than this. Most of the patients (85.4%) lived 
together with at least one person. The 41 healthy women were 
slightly younger (M = 49.3, SD = 9.8) and better educated com-
pared to the patient sample, as 51.6% had an academic education 
and only ten women (24.4%) didn't have a high school degree. 
40% of this population lived alone. Further sociodemographic 
characteristics of the study population are depicted in Table 1.

Table  2 displays the distributions of pretreatment fatigue 
and PROs in patients and healthy participants and the mean 

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4 of 10 Cancer Medicine, 2025

differences adjusted for age, BMI and education level. Patients 
had significantly higher scores on the FA12 total fatigue score 
(adjusted mean difference = 9.99, 95% confidence interval (CI) 
[3.83, 15.76]) and on the subscales physical fatigue (12.77, 95% CI 
[3.94; 21.12]) and emotional fatigue (10.52, 95% CI [2.92; 17.60]), 
as well as a higher C30 fatigue score (15.96, 95% CI [6.52, 24.64]). 
Almost half of the patients (48.7%), compared to 17.1% of healthy 
participants, scored higher than the TCI of 39 on the C30 fa-
tigue symptom subscale, indicating clinically relevant fatigue. 
Regarding the function scales of the C30, patients reported sig-
nificantly higher impairment on the subscales physical, role, 
social, and emotional function (all p < 0.01), as well as a worse 
global health status. Besides, patients reported significantly 
more depressive symptoms compared to healthy participants 
(adjusted mean difference = 9.41, 95% CI [4.97, 13.74]), with 
48.7% of patients (compared to 22% of healthy participants) scor-
ing higher than the clinically relevant cut-score of the CESD-R.

With regard to sociodemographic variables (see Table  3), the 
odds for showing clinically relevant fatigue were higher for pa-
tients with no/basic education (OR = 2.87, 95% CI [1.05; 7.84]) or 
moderate education (OR = 2.79, 95% CI [1.39; 5.60]) compared 

to those with academic education, for those with lower social 
support (OR = 0.96; 95% CI [0.94; 0.99]) compared to those with 
higher social support, and also tended to be higher for younger 
compared to older patients (OR = 0.98; 95% CI [0.95; 1.00]). 
Obese patients (BMI ≥ 30) had higher odds for showing clini-
cally relevant fatigue compared to patients with a normal BMI 
(OR = 2.56, 95% CI [1.14; 5.72]).

Table 4 shows the results of multiple logistic regression models 
to estimate associations of other PROs with clinically relevant fa-
tigue in patients. Clinically relevant fatigue was associated with 
higher symptom burden regarding depression (OR = 1.17, 95% CI 
[1.12; 1.22]) and anxiety (OR = 1.10, 95% CI [1.07; 1.13]), poorer 
sleep quality (OR = 5.18, 95% CI [3.00; 8.93]), a worse global health 
status (OR = 0.90; 95% CI [0.88; 0.93]), as well as lower scores in 
all five function scales of the C30 (all p < 0.001). Figures 1–3 illus-
trate the distribution of symptom burden between patients with 
and without clinically relevant fatigue. Figures showing lower 
functioning in social, emotional, physical, role, and cognitive 
domains and global health status in patients with clinically rel-
evant fatigue compared with those without are also provided in 
the Appendix (Figures S4a and S4b).

4   |   Discussion

In patients, we found significantly higher scores for physical, 
emotional and total fatigue as well as for the fatigue subscale 
score of the C30 compared to healthy participants, even after 
adjusting for sociodemographic factors. These results point to 
a higher fatigue burden in patients already at the beginning of 
cancer treatment.

Our patient sample showed lower fatigue scores in all FA12 
dimensions as well as in the total score compared to patients 
already under treatment [28]. Nevertheless, almost half of our 
breast cancer patients scored worse than the TCI for clinically 
relevant fatigue even before starting therapy, indicating sup-
portive care needs. More precisely, scoring higher than the TCI 
represents a significant limitation to the patient's daily life due 
to the perceived symptom burden, causes worry to patients or 
their families, or requires help or care [26]. As it is well-known 
that fatigue symptoms tend to worsen with treatment, these re-
sults may only indicate the beginning of the fatigue burden, em-
phasizing the need to educate patients and their relatives about 
fatigue at an early stage.

Our results support findings from previous literature, which 
found that lower age and low social support are associated 
with higher fatigue [12, 29]. With regard to the inconclusive 
findings to date on whether education and BMI play a role 
in pretreatment fatigue [4, 10, 12, 14], our data suggest that 
they do. These findings may guide health care professionals in 
identifying patients at high risk of developing fatigue prior to 
treatment. For example, as BMI is a modifiable factor, advice 
on diet and physical activity could not only reduce weight, but 
also prevent the development or worsening of fatigue [30]. As 
lower education also appears to be a risk factor for fatigue, 
providing adequate and easily understandable information 
about cancer and its side effects could be an important pillar 
of supportive cancer care.

TABLE 1    |    Sociodemographic characteristics of the study population.

Patients 
(N = 232)

Healthy 
participants 

(N = 41)

Mean age (SD) 55.6 (11.6) 49.3 (9.8)

Breast cancer type N (%) N (%)

Invasive 229 (98.7%)

In situ 3 (1.3%)

Surgery before treatment N (%)

Yes 226 (97.4%)

No 6 (2.6%)

Educational level N (%) N (%)

Academic 83 (35.8%) 23 (56.1%)

Higher education 50 (21.6%) 8 (19.5%)

Moderate education 73 (31.5%) 9 (22.0%)

Basic or no education 26 (11.2%) 1 (2.4%)

BMI in kg/m2: Mean (SD) 25.7 (5.4) 24.5 (4.4)

Underweight (< 18.5) 7 (3.0%) —

Normal (≥ 18.5 and < 25) 122 (52.6%) 26 (63.4%)

Overweight (≥ 25 
and < 30)

63 (27.2%) 11 (26.8%)

Obese (≥ 30) 40 (17.2%) 4 (9.7%)

Living alone (household)

Yes 33 (14.6%) 16 (40%)

No 193 (85.4%) 24 (60%)

Note: Regarding living situation, six patients and one healthy participant did not 
answer the question.

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



5 of 10

T
A

B
L

E
 2

    
|    

D
is

tr
ib

ut
io

ns
 o

f p
at

ie
nt

-r
ep

or
te

d 
ou

tc
om

es
 a

nd
 a

dj
us

te
d 

m
ea

n 
di

ffe
re

nc
es

 b
et

w
ee

n 
pa

tie
nt

s a
nd

 h
ea

lth
y 

co
nt

ro
ls

.

D
ep

en
de

nt
 v

ar
ia

bl
e

Pa
ti

en
ts

 
m

ea
n 

(S
D

)
Pa

ti
en

ts
 s

co
ri

n
g 

w
or

se
 

th
an

 c
ut

-s
co

re
/ T

C
Ia

M
ea

n 
(S

D
) 

co
nt

ro
ls

C
on

tr
ol

s 
sc

or
in

g 
w

or
se

 
th

an
 c

ut
-s

co
re

/ T
C

I
A

dj
us

te
d 

m
ea

n 
di

ff
er

en
ce

 [9
5%

 C
I]

T-
te

st
p

EO
R

TC
 Q

LQ
-F

A
12

To
ta

l f
at

ig
ue

28
.4

2 
(2

2.
82

)
n.

a.
16

.7
3 

(1
5.

65
)

n.
a.

9.
99

 [3
.8

3,
 1

5.
76

]
2.

62
0.

00
9

Ph
ys

ic
al

 fa
tig

ue
39

.9
4 

(2
8.

30
)

n.
a.

24
.2

3 
(2

1.
02

)
n.

a.
12

.7
7 

[3
.9

4,
 2

1.
12

]
2.

71
0.

00
7

Em
ot

io
na

l f
at

ig
ue

25
.6

0 
(2

8.
78

)
n.

a.
15

.1
8 

(1
9.

04
)

n.
a.

10
.5

2 
[2

.9
2,

 1
7.

60
]

2.
17

0.
03

1

C
og

ni
tiv

e 
fa

tig
ue

11
.5

8 
(1

8.
80

)
n.

a.
5.

69
 (1

0.
28

)
n.

a.
5.

85
 [1

.4
5,

 9
.9

9]
1.

89
0.

06
0

EO
R

TC
 Q

LQ
-C

30

Fa
tig

ue
40

.8
4 

(2
7.

44
)

48
.7

%
22

.4
9 

(2
4.

28
)

17
.1

%
15

.9
6 

[6
.5

2,
 2

4.
64

]
3.

45
<

 0.
00

1

Ph
ys

ic
al

 fu
nc

tio
n

80
.5

6 
(1

9.
97

)
47

.4
%

92
.8

5 
(1

3.
20

)
12

.2
%

−
8.

70
 [−

13
.0

8,
 −

3.
85

]
−

2.
74

0.
00

7

R
ol

e 
fu

nc
tio

n
62

.1
9 

(3
1.

83
)

39
.6

%
92

.2
8 

(1
5.

85
)

4.
9%

−
28

.9
8 

[−
35

.4
3,

 −
22

.2
9]

−
5.

54
<

 0.
00

1

So
ci

al
 fu

nc
tio

n
72

.6
6 

(3
0.

18
)

26
.3

%
94

.1
7 

(1
3.

89
)

5.
0%

−
21

.0
6 

[−
27

.2
4,

 −
14

.8
6]

−
4.

21
<

 0.
00

1

C
og

ni
tiv

e 
fu

nc
tio

n
77

.6
8 

(2
4.

51
)

37
.4

%
85

.7
7 

(1
9.

21
)

24
.4

%
−

6.
28

 [−
12

.9
1,

 0
.7

7]
−1

.5
2

0.
12

9

Em
ot

io
na

l f
un

ct
io

n
55

.6
2 

(2
6.

35
)

65
.5

%
71

.7
5 

(2
0.

49
)

51
.2

%
−

16
.5

4 
[−

24
.0

7,
 −

9.
16

]
−

3.
68

<
 0.

00
1

G
lo

ba
l h

ea
lth

 st
at

us
61

.6
0 

(2
0.

76
)

n.
a.

81
.1

0 
(1

2.
91

)
n.

a.
−

16
.7

5 
[−

21
.9

3,
 −

11
.4

9]
−

4.
91

<
 0.

00
1

D
ep

re
ss

io
n 

(C
ES

D
-R

)

To
ta

l s
co

re
20

.5
4 

(1
9.

07
)

48
.7

%
9.

31
 (1

1.
14

)
22

%
9.

41
 [4

.9
7,

 1
3.

74
]

3.
01

0.
00

3

A
nx

ie
ty

 (S
TA

I)

To
ta

l s
co

re
 %

32
.4

4 
(1

9.
56

)
n.

a.
25

.9
4 

(1
7.

48
)

n.
a.

6.
68

 [0
.4

4,
 1

2.
79

]
1.

92
0.

05
6

Sl
ee

p 
qu

al
ity

1.
39

 (0
.7

3)
n.

a.
1.

15
 (0

.5
3)

n.
a.

0.
17

4 
[−

0.
05

, 0
.3

8]
1.

47
0.

14
9

N
ot

e:
 W

e 
ca

lc
ul

at
ed

 se
pa

ra
te

 m
od

el
s f

or
 a

ll 
lis

te
d 

de
pe

nd
en

t v
ar

ia
bl

es
. A

ll 
m

od
el

s w
er

e 
ad

ju
st

ed
 fo

r a
ge

, B
M

I a
nd

 e
du

ca
tio

n.
 B

oo
ts

tr
ap

pi
ng

 b
as

ed
 o

n 
50

00
 b

oo
ts

tr
ap

 sa
m

pl
es

 w
as

 u
se

d 
to

 c
al

cu
la

te
 th

e 
co

ef
fic

ie
nt

s a
nd

 th
e 

co
nf

id
en

ce
 

in
te

rv
al

s,
 a

s r
es

id
ua

ls
 w

er
e 

no
t n

or
m

al
ly

 d
is

tr
ib

ut
ed

. S
ig

ni
fic

an
t r

es
ul

ts
 (p

 <
 0.

05
) w

er
e 

m
ar

ke
d 

in
 b

ol
d.

A
bb

re
vi

at
io

ns
: C

E
SD

-R
 =

 C
en

te
r f

or
 E

pi
de

m
io

lo
gi

ca
l S

tu
di

es
 D

ep
re

ss
io

n 
Sc

al
e—

R
ev

is
ed

, C
I =

 co
nf

id
en

ce
 in

te
rv

al
, n

.a
. =

 n
ot

 a
pp

lic
ab

le
, w

he
n 

no
 c

ut
-s

co
re

s o
r t

hr
es

ho
ld

s o
f c

lin
ic

al
 im

po
rt

an
ce

 w
er

e 
de

fi
ne

d 
fo

r t
he

se
 v

ar
ia

bl
es

, 
ST

A
I =

 St
at

e 
Tr

ai
t A

nx
ie

ty
 In

ve
nt

or
y.

a T
C

I =
 th

re
sh

ol
ds

 o
f c

lin
ic

al
 im

po
rt

an
ce

 fo
r t

he
 E

O
R

TC
 Q

LQ
 C

30
 su

bs
ca

le
s [

26
]. 

C
ut

-s
co

re
 fo

r t
he

 C
E

SD
-R

 =
 16

 [2
0,

 2
1]

.

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 of 10 Cancer Medicine, 2025

In the patient group, higher depression and anxiety scores and 
poorer sleep quality seemed to get along with an increased like-
lihood of scoring above the TCI of fatigue. In light of previous 
inconclusive findings, our results may suggest that anxiety al-
ready plays a significant role in pretreatment fatigue levels. 
This assumption is underlined by a recent systematic review by 
Cheng and colleagues, who also found that anxiety and depres-
sion were associated with higher odds of experiencing increased 
fatigue [31]. Other studies have reported similar findings, em-
phasizing that psychological factors in general play an import-
ant role in pretreatment fatigue [9, 10].

The significantly higher depression score in patients compared 
to healthy participants leads to the interpretation that a cancer 
diagnosis can cause tremendous emotional distress [10]. The fact 
that we only included individuals with no pre-diagnosed mental 
illness in our study makes it even more likely that the cancer 
diagnosis/surgery was the cause of the increased symptom bur-
den. Using the classical cut score of 16 [20, 21], almost half of 
the patients reported a clinically relevant symptom burden of de-
pression. This is a considerably high number of people who may 
be depressed. However, this number may be overestimated, as 
research has shown that the cut score of 16 may lack specificity 
in some study populations, and 22% of our healthy participants 
scored above this score [32]. Nevertheless, pretreatment signs of 
depression should be taken seriously, as they are a strong predic-
tor of poorer well-being during and after treatment [33].

Regarding the mean scores of the C30 function subscales, we 
found slightly lower, but still comparable values in our patient 
sample compared to the reference values of early breast can-
cer patients prior to treatment [34]. The mean scores of the 
healthy sample were comparable to the German norm values 
[35]. Patients with clinically relevant fatigue scored worse on 

TABLE 3    |    Logistic regression analysis to estimate associations 
of sociodemographic variables with clinically relevant fatigue in 228 
breast cancer patients before treatment.

Dependent variable: 
clinically relevant 
fatigue (yes vs. no)a OR [95% CI] p

Age 0.98 [0.95; 1.00] 0.054

Social support 0.96 [0.94; 0.99] 0.001

Exercise before diagnosis

Yes Ref

No 1.07 [0.57; 2.02] 0.835

Educational level

Academic Ref

Higher education 1.78 [0.83; 3.84] 0.140

Moderate education 2.79 [1.39; 5.60] 0.004

No or basic education 2.87 [1.05; 7.84] 0.039

BMI

Normalb (BMI < 25) Ref

Overweight (BMI ≥ 25 
and < 30)

0.77 [0.39; 1.49] 0.402

Obese (BMI ≥ 30) 2.56 [1.14; 5.72] 0.022

Note: All listed variables were included simultaneously. R2 (Nagelkerke) = 0.172.
Abbreviations: BMI = body mass index, CI = confidence interval (based on 1000 
bootstrap samples), OR = odds ratio.
aBased on the threshold of clinical importance for the EORTC QLQ-C30 
subscales [26].
bThe seven patients with BMI ranging between 16 and 18 were also included in 
this category for reasons of parsimony.

TABLE 4    |    Separate logistic regression models to estimate associations of patient-reported outcomes with clinically relevant fatigue in 228 breast 
cancer patients before treatment.

Dependent variable: clinically 
relevant fatigue (yes vs. no) OR [95% CI] p Pseudo R2 (Nagelkerke)

Depression (total score) 1.17 [1.12; 1.22] < 0.001 0.63

Anxiety (total score) 1.10 [1.07; 1.13] < 0.001 0.51

Sleep qualitya 5.18 [3.00; 8.93] < 0.001 0.36

EORTC QLQ C30

Physical function 0.91 [0.89; 0.94] < 0.001 0.48

Role function 0.95 [0.93; 0.96] < 0.001 0.52

Social function 0.94 [0.93; 0.96] < 0.001 0.51

Cognitive function 0.93 [0.91; 0.95] < 0.001 0.48

Emotional function 0.93 [0.91; 0.95] < 0.001 0.58

Global health status 0.90 [0.88; 0.93] < 0.001 0.57

Note: Each line represents a separate model, adjusted for age, social support, BMI and education. Depressive symptoms were measured with the Center for 
Epidemiologic Studies Depression Scale – Revised (CESD-R, ranging from 0 to 80), anxiety was measured with the State Trait Anxiety Inventory (STAI, ranging from 
0% to 100%); sleep quality was measured with a subscale (ranging from 0 to 3) of the Pittsburg Sleep Quality Index (PSQI).
Abbreviations: CI = Confidence Interval (based on 1000 bootstrap samples), OR = Odds Ratio.
aHigher scores on this scale indicate poorer sleep quality.

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



7 of 10

FIGURE 1    |    Distribution of depressive symptoms between patients with and without clinically relevant fatigue. CESD-R = Center for Epidemiologic 
Studies Depression Scale—Revised.

FIGURE 2    |    Distribution of anxiety symptoms between patients with and without clinically relevant fatigue. STAI = State Trait Anxiety Inventory.

FIGURE 3    |    Distribution of impaired sleep quality between patients with and without clinically relevant fatigue. PSQI = Pittsburg Sleep Quality 
Index; subscale Sleep Quality.
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all function subscales than those without, pointing to a poten-
tially significant negative impact of pretreatment fatigue on 
other life domains and the global health status. Underlying 
common causes, such as increased distress levels, may ac-
count for this association.

Overall, our results show that fatigue does not occur alone but 
mostly clusters with other psychological and functional fac-
tors [3, 31]. Almost half of breast cancer patients in our study 
experienced clinically relevant fatigue already before start of 
treatment. Thus, their fatigue was caused by other factors than 
radio- or systemic therapies. Although we cannot point to any 
causal relationships here, the data suggest that the TCI of fa-
tigue can reliably distinguish between patients regarding over-
all symptom burden. It might therefore be promising if future 
research investigates TCIs for the FA12 subscales to provide a 
more nuanced picture of pretreatment fatigue burden in cancer 
patients.

4.1   |   Clinical Implications

Our findings highlight the importance of screening patients for 
fatigue even before they start cancer treatment and providing 
them with comprehensive information about this distressing 
side effect [10, 30]. More specifically, the provision of easy-to-
understand educational information appears not only to reduce 
symptoms, but also to facilitate positive outcomes and is in line 
with international guideline recommendations [1, 30, 36, 37]. 
Appropriate information should include a description of symp-
toms and effective treatment options, such as physical activity or 
mind–body exercises [1, 30].

As social support is also known to be a great resource for cancer 
patients and to have a positive influence on treatment (adher-
ence), providing support to socially disadvantaged people seems 
particularly important. Here, for example, cognitive behavioral 
therapy to help patients address emotional distress and cope 
with their diagnosis has been shown to be effective [38].

As our results also suggest that psychological mechanisms appear 
to be triggered by the diagnosis, psychosocial treatments/interven-
tions should be offered to affected patients prior to starting treat-
ment [39]. This may not only help to manage psychological distress 
but may also have a positive effect on fatigue levels [30, 40].

In summary, the provision of educational, emotional and psy-
chosocial support, including cognitive behavioral therapy, may 
address patients' concerns and needs prior to treatment initi-
ation, potentially reducing psychological distress, improving 
sleep quality and reducing fatigue. If time constraints in rou-
tine clinical practice require prioritization, it may be possible to 
focus on high-risk patients as characterized here.

4.2   |   Study Limitations

Some limitations of the study need to be considered. First, 
the study population was limited to patients diagnosed with 
breast cancer. Therefore, it remains an open question whether 
the findings can be extrapolated to other cancer entities. Given 

the different sample sizes and characteristics of patients and 
healthy controls, the statistical differences observed in the re-
sults must be interpreted with caution. In addition, as we only 
examined patient-reported burden cross-sectionally, causal 
interpretations of our findings cannot be made and adjust-
ment for pre-diagnosis fatigue was not possible. All data an-
alyzed were self-reported; however, they were assessed using 
validated questionnaires and showed marked differences in 
psychological symptom burden between clinically relevant fa-
tigued and non-fatigued patients.

5   |   Conclusions

To ensure an adequate fatigue management, fatigue screening, 
patient-centered education on fatigue and psychosocial sup-
port may be needed already from the time of cancer diagnosis. 
Providing coping and symptom management strategies prior to 
starting cancer treatment may be an important step in prevent-
ing further exacerbation or chronicity of fatigue.

Author Contributions

Patricia Blickle: formal analysis (lead), writing – original draft (lead). 
Martina E. Schmidt: conceptualization (equal), formal analysis 
(supporting), project administration (equal), writing – original draft 
(supporting). Karen Steindorf: conceptualization (equal), investi-
gation (equal), project administration (equal), writing – original draft 
(supporting).

Acknowledgments

The authors thank all participants for completing the survey and par-
ticipating in the study, and Philipp Zimmer for assistance with study 
design and set-up. The authors also thank Bettina Rhein and Sabine 
Holzmeier for data management and support of study conduct, and Paul 
Reinke, Lorenz Schmidt, Jonas Turzanski Fortner and all the study in-
terns and student assistants for study support.

Conflicts of Interest

Martina E. Schmidt and Patricia Blickle declare no conflicts of inter-
est. Karen Steindorf received honararies and travel refunds for talks 
with some relation to the context of the manuscript from the companies 
Takeda and Adviva medical equipment.

Data Availability Statement

Data can be made available to scientific cooperation partners upon rea-
sonable request.

References

1. A. M. Berger, K. Mooney, and A. Alvarez-Perez, et al., National Com-
prehensive Cancer Network, “NCCN Clinical Practice Guidelines in 
Oncology: Cancer-Related Fatigue. Version 2.2023,” Journal of National 
Comprehensive Cancer Network 13, no. 8 (2015): 1012–1039, https://​doi.​
org/​10.​6004/​jnccn.​2015.​0122.

2. T. Islam, M. Dahlui, H. A. Majid, A. M. Nahar, N. A. Mohd Taib, 
and T. T. Su, “Factors Associated With Return to Work of Breast Can-
cer Survivors: A Systematic Review,” BioMed Central Public Health 14 
(2014): S8.

3. J. E. Bower, “Cancer-Related Fatigue–Mechanisms, Risk Factors, and 
Treatments,” Nature Reviews. Clinical Oncology 11 (2014): 597–609.

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.6004/jnccn.2015.0122
https://doi.org/10.6004/jnccn.2015.0122


9 of 10

4. M. M. Goedendorp, M. F. Gielissen, C. A. Verhagen, and G. Bleijen-
berg, “Development of Fatigue in Cancer Survivors: A Prospective Fol-
low-Up Study From Diagnosis Into the Year After Treatment,” Journal 
of Pain and Symptom Management 45 (2013): 213–222.

5. C. G. Brownstein, R. Twomey, J. Temesi, et  al., “Physiological and 
Psychosocial Correlates of Cancer-Related Fatigue,” Journal of Cancer 
Survivorship 16 (2022): 1339–1354.

6. M. E. Schmidt, S. Goldschmidt, S. Hermann, and K. Steindorf, “Late 
Effects, Long-Term Problems and Unmet Needs of Cancer Survivors,” 
International Journal of Cancer 151 (2022): 1280–1290.

7. M. Al Maqbali, M. Al Sinani, Z. Al Naamani, K. Al Badi, and M. I. 
Tanash, “Prevalence of Fatigue in Patients With Cancer: A Systematic 
Review and Meta-Analysis,” Journal of Pain and Symptom Management 
61 (2021): 167–189.e14.

8. M. Hofman, J. L. Ryan, C. D. Figueroa-Moseley, P. Jean-Pierre, and G. 
R. Morrow, “Cancer-Related Fatigue: The Scale of the Problem,” Oncol-
ogist 12 (2007): 4–10.

9. M. M. Goedendorp, M. F. Gielissen, C. A. Verhagen, M. E. Peters, and 
G. Bleijenberg, “Severe Fatigue and Related Factors in Cancer Patients 
Before the Initiation of Treatment,” British Journal of Cancer 99 (2008): 
1408–1414.

10. M. M. Pertl, D. Hevey, S. Collier, K. Lambe, and A. M. O'Dwyer, 
“Predictors of Fatigue in Cancer Patients Before and After Chemother-
apy,” Journal of Health Psychology 19 (2014): 699–710.

11. D. Goldstein, B. K. Bennett, K. Webber, et al., “Cancer-Related Fa-
tigue in Women With Breast Cancer: Outcomes of a 5-Year Prospective 
Cohort Study,” Journal of Clinical Oncology 30 (2012): 1805–1812.

12. J. E. Bower, A. Asher, D. Garet, et  al., “Testing a Biobehavioral 
Model of Fatigue Before Adjuvant Therapy in Women With Breast Can-
cer,” Cancer 125 (2019): 633–641.

13. J. C. Rosas, M. E. Aguado-Barrera, D. Azria, et al., “(Pre)treatment 
Risk Factors for Late Fatigue and Fatigue Trajectories Following Radio-
therapy for Breast Cancer,” International Journal of Cancer 153 (2023): 
1579–1591.

14. L. H. Gerber, N. Stout, C. McGarvey, et al., “Factors Predicting Clin-
ically Significant Fatigue in Women Following Treatment for Primary 
Breast Cancer,” Support Care Cancer 19 (2011): 1581–1591.

15. P. B. Jacobsen, D. M. Hann, L. M. Azzarello, J. Horton, L. Balducci, 
and G. H. Lyman, “Fatigue in Women Receiving Adjuvant Chemother-
apy for Breast Cancer: Characteristics, Course, and Correlates,” Journal 
of Pain and Symptom Management 18 (1999): 233–242.

16. A. Hughes, S. Suleman, K. A. Rimes, J. Marsden, and T. Chalder, 
“Cancer-Related Fatigue and Functional Impairment—Towards an Un-
derstanding of Cognitive and Behavioural Factors,” Journal of Psycho-
somatic Research 134 (2020): 110127.

17. K. Susanne, F. Michael, S. Thomas, E. Peter, and H. Andreas, “Pre-
dictors of Fatigue in Cancer Patients: A Longitudinal Study,” Support 
Care Cancer 27 (2019): 3463–3471.

18. Y. Wang, L. Tian, X. Liu, et  al., “Multidimensional Predictors of 
Cancer-Related Fatigue Based on the Predisposing, Precipitating, and 
Perpetuating (3P) Model: A Systematic Review,” Cancers (Basel) 15 
(2023): 15.

19. J. Weis, K. A. Tomaszewski, E. Hammerlid, et al., EORTC Quality 
of Life Group, “International Psychometric Validation of an EORTC 
Quality of Life Module Measuring Cancer Related Fatigue (EORTC 
QLQ-FA12),” Journal of the National Cancer Institute 109, no. 5 (2017), 
https://​doi.​org/​10.​1093/​jnci/​djw273.

20. L. S. Radloff, “The CES-D Scale: A Self-Report Depression Scale for 
Research in the General Population,” Applied Psychological Measure-
ment 1 (1977): 385–401.

21. W. W. Eaton, C. Smith, M. Ybarra, M. Carles, and A. Tien, “Cen-
ter for Epidemiologic Studies Depression Scale: Review and Revision 
(CESD and CESD-R),” Use of Psychological Testing for Treatment 
Planning and Outcomes Assessment: Instruments for Adults 3 (2004): 
363–377.

22. C. D. Spielberger, “State-Trait Anxiety Inventory for Adults,” 1983.

23. J. (Hg.). Grimm, State-Trait-Anxiety Inventory Nach Spielberger. 
Deutsche Lang-und Kurzversion (Methodenforum der Universität  
Wien, MF-Working Paper, 2009/02).

24. D. J. Buysse, C. F. Reynolds, III, T. H. Monk, S. R. Berman, and 
D. J. Kupfer, “The Pittsburgh Sleep Quality Index: A New Instrument 
for Psychiatric Practice and Research,” Psychiatry Research 28 (1989): 
193–213.

25. P. Fayers and A. Bottomley, “Quality of Life Research Within the 
EORTC-The EORTC QLQ-C30. European Organisation for Research 
and Treatment of Cancer,” European Journal of Cancer 38, no. Suppl 4 
(2002): S125–S133.

26. J. M. Giesinger, F. L. C. Loth, N. K. Aaronson, et al., “Thresholds for 
Clinical Importance Were Established to Improve Interpretation of the 
EORTC QLQ-C30 in Clinical Practice and Research,” Journal of Clini-
cal Epidemiology 118 (2020): 1–8.

27. D. Urban, J. Mayerl, and A. Wahl, “Regressionsanalyse bei fe-
hlenden Variablenwerten (Missing Values): Imputation oder Nicht-
Imputation? Eine Anleitung für die Regressionspraxis mit SPSS,” in 
Regression Analysis When Variables Have Missing Values: Imputation or 
no Imputation? A Guide for Practical Regression Analysis With SPSS, 44 
(Schriftenreihe des Instituts für Sozialwissenschaften der Universität 
Stuttgart (SISS), 2016).

28. S. Kecke, J. Ernst, J. Einenkel, S. Singer, and A. Hinz, “Psychometric 
Properties of the Fatigue Questionnaire EORTC QLQ-FA12 in a Sample 
of Female Cancer Patients,” Journal of Pain and Symptom Management 
54 (2017): 922–928.

29. O. Husson, F. Mols, L. van de Poll-Franse, J. de Vries, G. Schep, and 
M. S. Thong, “Variation in Fatigue Among 6011 (Long-Term) Cancer 
Survivors and a Normative Population: A Study From the Population-
Based PROFILES Registry,” Support Care Cancer 23 (2015): 2165–2174.

30. A. Fabi, R. Bhargava, S. Fatigoni, et  al., “Cancer-Related Fatigue: 
ESMO Clinical Practice Guidelines for Diagnosis and Treatment,” An-
nals of Oncology 31 (2020): 713–723.

31. Z. Cheng, A. Johar, M. Nilsson, A. Schandl, and P. Lagergren, 
“Cancer-Related Fatigue Trajectories up to 5 Years After Curative Treat-
ment for Oesophageal Cancer,” British Journal of Cancer 130 (2023): 
628–637.

32. M. M. Weissman, D. Sholomskas, M. Pottenger, B. A. Prusoff, and 
B. Z. Locke, “Assessing Depressive Symptoms in Five Psychiatric Pop-
ulations: A Validation Study,” American Journal of Epidemiology 106 
(1977): 203–214.

33. L. Liu, L. Fiorentino, L. Natarajan, et  al., “Pre-Treatment Symp-
tom Cluster in Breast Cancer Patients Is Associated With Worse Sleep, 
Fatigue and Depression During Chemotherapy,” Psycho-Oncology 18 
(2009): 187–194.

34. M. M. Karsten, R. Roehle, S. Albers, et al., “Real-World Reference 
Scores for EORTC QLQ-C30 and EORTC QLQ-BR23 in Early Breast 
Cancer Patients,” European Journal of Cancer 163 (2022): 128–139.

35. R. Schwarz and A. Hinz, “Reference Data for the Quality of Life 
Questionnaire EORTC QLQ-C30 in the General German Population,” 
European Journal of Cancer 37 (2001): 1345–1351.

36. P. Blickle, M. E. Schmidt, and K. Steindorf, “Post-Traumatic Growth 
in Cancer Survivors: What is Its Extent and What Are Important Deter-
minants?,” International Journal of Clinical and Health Psychology 24 
(2024): 100418.

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1093/jnci/djw273


10 of 10 Cancer Medicine, 2025

37. M. E. Schmidt, M. Milzer, C. Weiß, P. Reinke, M. Grapp, and K. 
Steindorf, “Cancer-Related Fatigue: Benefits of Information Booklets to 
Improve Patients' Knowledge and Empowerment,” Support Care Cancer 
30 (2022): 4813–4821.

38. A. Guarino, C. Polini, G. Forte, F. Favieri, I. Boncompagni, and M. 
Casagrande, “The Effectiveness of Psychological Treatments in Women 
With Breast Cancer: A Systematic Review and Meta-Analysis,” Journal 
of Clinical Medicine 9 (2020): 9.

39. S. Schneider, A. Moyer, S. Knapp-Oliver, S. Sohl, D. Cannella, and 
V. Targhetta, “Pre-Intervention Distress Moderates the Efficacy of Psy-
chosocial Treatment for Cancer Patients: A Meta-Analysis,” Journal of 
Behavioral Medicine 33 (2010): 1–14.

40. H. T. Myrhaug, J. A. Mbalilaki, N. K. Lie, T. Hansen, and J. E. Nor-
dvik, “The Effects of Multidisciplinary Psychosocial Interventions on 
Adult Cancer Patients: A Systematic Review and Meta-Analysis,” Dis-
ability and Rehabilitation 42 (2020): 1062–1070.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section.

 20457634, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70404 by D
kfz Z

entralbibliothek K
rebsforschungszentrum

, W
iley O

nline L
ibrary on [26/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Pretreatment Fatigue in Breast Cancer Patients: Comparison With Healthy Controls and Associations With Biopsychosocial Variables
	ABSTRACT
	1   |   Background
	2   |   Methods
	2.1   |   Participants
	2.2   |   Assessments
	2.3   |   Statistical Analyses

	3   |   Results
	4   |   Discussion
	4.1   |   Clinical Implications
	4.2   |   Study Limitations

	5   |   Conclusions
	Author Contributions
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References


