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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 manifests as a persistent feeling of physical, emotional, or cog-

nitive weariness or exhaustion. It exhibits a disproportionate in-
Cancer-related fatigue (CRF) is one of the most prevalent and tensity relative to recent activity while impeding patient's ability
burdensome side effects of cancer and cancer treatments. It 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 Syears 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 18years, 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 2years
(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 arobust 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=55.6years
(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
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TABLE1 | Sociodemographiccharacteristics of the study population.

Healthy
Patients participants
(N=232) (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/m?: Mean (SD) 25.7 (5.4) 24.5 (4.4)
Underweight (< 18.5) 7 (3.0%) —
Normal (>18.5and<25) 122 (52.6%) 26 (63.4%)
Overweight (> 25 63 (27.2%) 11 (26.8%)
and < 30)

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.

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]),
aswell 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.
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TABLE 3
of sociodemographic variables with clinically relevant fatigue in 228

Logistic regression analysis to estimate associations

breast cancer patients before treatment.

Dependent variable:
clinically relevant

fatigue (yes vs. no)? OR [95% CI] 4
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

Normal® (BMI < 25) Ref

Overweight (BMI > 25 0.77[0.39; 1.49] 0.402

and < 30)

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

Note: All listed variables were included simultaneously. R? (Nagelkerke) =0.172.
Abbreviations: BMI=body mass index, CI=confidence interval (based on 1000
bootstrap samples), OR = odds ratio.

2Based on the threshold of clinical importance for the EORTC QLQ-C30
subscales [26].

YThe seven patients with BMI ranging between 16 and 18 were also included in
this category for reasons of parsimony.

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 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 R? (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 quality? 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 0.9310.91; 0.95] <0.001 0.48
Emotional function 0.9310.91; 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.

2Higher scores on this scale indicate poorer sleep quality.
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FIGURE1 | Distribution of depressive symptoms between patients with and without clinically relevant fatigue. CESD-R = Center for Epidemiologic
Studies Depression Scale—Revised.
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FIGURE2 | Distribution of anxiety symptoms between patients with and without clinically relevant fatigue. STAI = State Trait Anxiety Inventory.
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FIGURE 3 | Distribution of impaired sleep quality between patients with and without clinically relevant fatigue. PSQI =Pittsburg Sleep Quality
Index; subscale Sleep Quality.

7 of 10

95U8017 SUOUILIOD 9AIT8.D) 3 [cfedt [dde 8y} Aq paueA0B 812 S9o1Le YO ‘9Sh J0 S9INJ 10} ATeIq1TBUIIUQ AB]IA UO (SUOTHPUOD-PUe-SWLBI LD A8 | 1M Aleq 18Ul |Uo//:Sdy) SUONIPUOD pue SWis | 8y} 88S *[520Z/TT/92] U0 AiqiT auljuo As|IM ‘WniuezsBunyosiosapi ¥euiolqiqeauez zmd Ad vov0L #UWeo/z00T OT/I0p/wod" A3 | 1m Areq i jpul|uoy/sdiy woiy pspeojumod ‘T ‘'SZ0Z 'vE9.Sv02



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.
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