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Purpose of the review

Cancer-related fatigue (CRF) and sleep disturbances are common symptoms among patients with cancer.
They are often conceptualized as a part of a larger symptom cluster, also comprising pain and emotional
distress. Despite their prevalence and long-lasting effects, CRF and sleep disturbances are still poorly
addressed in clinical settings. Specific interventions are needed to manage these symptoms.

Recent findings

In addition to conventional pharmacological therapies, other kinds of interventions are increasingly being
developed in oncology. This review will discuss three categories of interventions for patients with cancer
and their interest in alleviating CRF and sleep disturbances: physical exercises (e.g., aerobic, resistance
training, running, free weights), psychological interventions (e.g., cognitive-behavioural therapy,
psychoeducational interventions), and mind-body interventions (e.g., yoga, mindfulness, hypnosis). The
multicomponent aspect of these interventions seems particularly important to address these symptoms.

Summary

The findings detailed in this review will allow the scientific community, as well as health professionals
working in oncology settings, to be informed about new nonpharmacological therapeutic options to help
patients to manage their symptoms. It could eventually help to improve existing interventions for these
patients.
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INTRODUCTION

Cancer-related fatigue (CRF) can be defined as a
distressing, persistent, and subjective feeling of
physical, emotional and/or cognitive tiredness or
exhaustion, which is related to cancer or its treat-
ment. CRF is not proportional to the person’s recent
activity and interferes with their usual functioning
[1]. A recent meta-analysis revealed that 52% of
patients with cancer suffer from CRF, ranging from
14% to 100% according to the studies [2

&&

]. CRF
negatively impacts patients’ physical, psychological
and social functioning [2

&&

,3]. Risk factors for CRF
are, among others, the presence of insomnia, pain
and/or depression [2

&&

,3,4].
Regarding sleep disturbances, themost common

symptoms in cancer patients are insomnia (includ-
ing difficulties in falling or staying asleep, poor-
quality sleep, or early waking) and hypersomno-
lence (excessive daytime sleepiness) [5,6]. The most
studied sleep difficulty in oncology is insomnia. In
this paper, we will mainly use the term ’sleep
rs Kluwer Health, Inc. All rights rese
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disturbances’ as some papers, especially meta-anal-
yses, focused on several kinds of sleep disturbances,
not only insomnia. According to recent studies, the
prevalence of sleep disturbances among patients
with cancer during or after their treatment varies
between 32% and 61% [5,7

&

,8
&

,9], and is approxi-
mately three times higher than in the general pop-
ulation [10

&

]. Sleep disturbances can induce
physical, psychological, and social issues, and
rved. www.co-oncology.com
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KEY POINTS

� CRF and sleep disturbances are two common symptoms
among patients with cancer, which are generally part
of a larger symptom cluster also including pain and
emotional distress.

� There is a growing interest from patients, health
professionals, and researchers for nonpharmacological
interventions addressing these symptoms.

� Physical, psychological, and mind-body interventions
decrease CRF and sleep disturbances in oncology and,
among them, multicomponent interventions seem
particularly relevant and effective.

� Further research is needed to improve existing
interventions in oncology and to foster their use in
clinical practice.

Supportive care

Cop
negatively impact the quality of life [7
&

,8
&

,9,10
&

].
The presence of depression, anxiety and/or pain is,
among others, a risk factor for insomnia [8

&

,9,10
&

].
CRF and sleep disturbances can persist for years after
treatment completion and yet they remain under-
diagnosed and undertreated [2

&&

,7
&

,9,10
&

,11,12
&

].
Strong associations exist between CRF and sleep

disturbances, mostly insomnia [2
&&

,3,9,11,13].
More specifically, these two difficulties are gener-
ally considered to be part of a larger symptom
cluster commonly reported among patients with
cancer, and composed of CRF, sleep disturbances,
pain and emotional distress, which are all corre-
lated [3,8

&

,11,14
&&

]. In fact, it seems that the burden
endured by oncological patients is linked to the
mutual reinforcement of these symptoms [14

&&

].
Given its centrality in the cluster, various studies
have highlighted that targeting CRF seems to be
particularly pertinent to improve the overall symp-
tom burden [3,14

&&

].
The use of multicomponent interventions,

focusing on controllable risk factors (e.g., improving
depression or insomnia to impact CRF), is particu-
larly appropriate and recommended for themanage-
ment of CRF and sleep disturbances in oncology
[2

&&

,3]. Various kinds of interventions can be pro-
posed to manage these symptoms. In this paper, we
will notdetail thepharmacological options available,
as this is not the objective of the review. However,
they have been reviewed by other authors and seem
not to be optimal to address these symptoms [15,16].
We will rather focus on nonpharmacological inter-
ventions that can be divided into three main catego-
ries: physical interventions (based on physical
activity), psychological interventions (e.g., cogni-
tive-behavioural therapy (CBT), psychoeducational
2 www.co-oncology.com
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interventions), and mind-body interventions (e.g.,
hypnosis, mindfulness, yoga). There is a growing
interest among patients with cancer in these mind-
body interventions, as they want to learn how to
relieve their symptoms in a nonpharmacological
complementary way. However, these interven-
tions, especially the psychological and mind-body
ones, are only starting to be scientifically assessed,
and these studies often suffer from some methodo-
logical pitfalls (e.g., lack of randomization, no con-
trol group, small sample sizes), leading to small or
moderate effect sizes. In this paper, we will review
recent scientific work that has been done on non-
pharmacological complementary interventions
addressing CRF and sleep disturbances in oncology,
and provide a summary for researchers and clini-
cians in the field on existing alternative therapeutic
options and their efficacy. As CRF and sleep dis-
turbances are mainly investigated among adult
patients, we will not review here the interventions
designed for children with cancer. However, some
guidelines exist for the management of paediatric
CRF [17] and a systematic review is ongoing about
the management of sleep disturbances in children
with cancer [18].
PHYSICAL INTERVENTIONS FOR FATIGUE
AND SLEEP DISTURBANCES

Various studies have shown that CRF and sleep
disturbances are related to the level of physical
activity [3,4,10

&

,19
&

]. It is therefore common prac-
tice to propose interventions based on physical
exercise to oncological patients reporting such
symptoms (see Table 1 for a summary of recent
studies). Two recent systematic reviews and one
meta-analysis showed the positive impact of phys-
ical activity (e.g., aerobic or anaerobic exercises,
resistance training, core stability) on CRF in women
with ovarian cancer [20

&

], and in adults suffering
from different cancers [21

&

,22]. Another meta-anal-
ysis from 2017 compared physical (e.g., walking,
cycling, jogging, free weights), psychological (CBT
or psychoeducational), and pharmacological inter-
ventions, and showed that physical exercise was the
most effective to reduce CRF in patients with differ-
ent cancer diagnoses [15]. In their randomized con-
trolled trial, Mostafaei et al. [23] also showed that
patients with breast cancer who benefitted from
6 weeks of moderate at-home physical activity
(three 30-min sessions per week of stretching,
dynamic, and resistance exercises scheduled after
the chemotherapy sessions) reported a decrease of
CRF right after the intervention and up to one
month after. Exercise interventions are also effective
in reducing sleep disturbances, as shown by a recent
Volume 32 � Number 00 � Month 2022
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Table 1. Summary of the recent studies detailed in the review

Authors Year Type of study N Cancer diagnosis Te ique studied Main results

Physical
interventions

Belloni et al. 2021 SR & MA 10 studies Mixed PA robic, anaerobic,
stance)

& CRF during and after
treatment

Yang et al. 2021 MA 6 studies Breast cancer PA robic, walking,
stance, combination)

% sleep quality
% sleep efficiency
& sleep latency
& daytime dysfunction

Mostafaei et al. 2021 RCT 60 patients Breast cancer PA etching, dynamic,
stance)

& CRF (up to 1-month
postintervention)

Nguyen et al. 2021 RCT 83 patients Breast cancer PA rist monitor þ 1
ing session þ 5
nselling sessions)

& sleep disturbances

Forbes et al. 2020 SR 14 studies Mixed PA robic, balance,
stance)

& CRF.

Jones et al. 2020 SR 34 studies Ovarian cancer PA robic, yoga,
stance, core stability
rvention)

& CRF during and after
treatment

Rastogi et al. 2020 RCT 50 patients Breast and
colorectal
cancers

PA written PA
mmendations

& sleep disturbances

Mustian et al. 2017 MA 113 studies Mixed PA robic, anaerobic) vs
chological (CBT,
cho-education,
bination) vs
rmacological

Higher efficacy of PA and
psychological
interventions to & CRF
during and after
treatment

Psychological
interventions

Ma et al. 2021 MA 14 studies Breast cancer Ps logical (CBT for
mnia)

& insomnia
% sleep quality
(both up to 1-year

postintervention)

Bandani-Susan
et al.

2021 RCT 38 patients Breast cancer Ps logical (mobile
cho-education)

& CRF

Wang et al. 2020 SR & MA 7 studies Mixed Ps logical (internet-
ed psycho-education)

& CRF

Poort et al. 2020 RCT 134 patients Mixed Ps logical (CBT) vs PA CBT: & CRF (up to 3-
months postintervention)

Nguyen et al. 2018 Pilot QE study 102 patients Mixed Ps logical (face-to-face
hone psycho-
cation)

& CRF (severity and
interference)

& sleep disturbances

Psycho-oncolog
y
interventions
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Table 1 (Continued )

Authors Year Type of study N Cancer diagnosis Techniq e studied Main results

Mind-body
interventions

Yi et al. 2021 SR & MA 7 studies Breast cancer Mind-bo y (yoga) & CRF
& Sleep disturbances

Song et al. 2021 SR & MA 16 studies Mixed Mind-bo y (yoga) & CRF

Johns et al. 2021 SR & MA 23 studies Mixed Mind-bo y (mindfulness) & CRF (maintained at 1st

follow-up)

Suh et al. 2021 SR & MA 9 studies Mixed Mind-bo y (mindfulness) % sleep quality

Zetzl et al. 2021 RCT 173 Mixed Mind-bo y (yoga) & CRF, especially physical
fatigue.

Cohen et al. 2021 RCT 40 patients Breast cancer Mind-bo y (technology-
based indfulness þ PA
vs mi fulness alone vs
PA al e)

Higher efficacy of
mindfulness þ PA to &
CRF than mindfulness or
PA alone.

Xunlin et al. 2020 SR & MA 29 studies Mixed Mind-bo y (mindfulness) & CRF

Park et al. 2020 RCT 74 patients Breast cancer Mind-bo y (mindfulness) & CRF (up to 4-weeks
postintervention)

Zhao et al. 2020 RCT 136 patients Breast cancer Mind-bo y (mindfulness þ
CBT)

& insomnia (up to 6-
months postintervention)

Gre’ goire et al. 2020 RCT 95 patients Mixed Mind-bo y (self-care þ self-
hypno is)

& CRF
& Sleep disturbances

In press Maintenance of these
effects 1-year
postintervention.

Mendoza et al. 2017 RCT 44 patients Mixed Mind-bo y (hypnosis þ
CBT)

& CRF
& Sleep disturbances
(both up to 3-months
postintervention)

Gre’ goire et al. 2017 CT 123 patients Breast cancer Mind-bo y (self-care þ self-
hypno is; yoga) vs
psych logical (CBT)

Higher efficacy of mind-
body intervention to &
CRF than yoga and CBT,
up to 9-months
postintervention.

CBT, cognitive-behavioral therapy; CRF, cancer-related fatigue; CT, controlled trial; MA, meta-analysis; PA, physical activity; QE, quasi-experimental; RCT, rand ized-controlled trial; SR, systematic review.

Su
p
p
o
rtive

ca
re

4
w
w
w
.co

-o
n
co

lo
g
y
.co

m
Volum

e
3
2

�
N
um

ber
0
0

�
M
onth

2
0
2
2

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
u

d

d

d

d

d

d
m

nd
on

d

d

d

d
s

d

d
s
o

om

 



CE: Swati; CCO/340401; Total nos of Pages: 9;

CCO 340401

Psycho-oncology interventions Gre’ goire et al.

C

meta-analysis that underlined that physical activity
(e.g., aerobic, resistance training, walking) was effec-
tive in improving sleep quality in breast cancer
survivors [24

&

]. More specifically, physical activity
seemed to have a positive impact on sleep quality,
sleep latency, sleep efficiency, and daytime dysfunc-
tion. In their study, Rastogi et al. [25

&

] also reported
that a 12-week intervention combining written
physical activity recommendations and a physical
activity module was more effective in decreasing
sleep impairment in breast and colorectal cancer
survivors compared with the group receiving only
written exercise recommendations combined with
written dietary guidelines and standardized e-mails
giving information about healthy eating and stress
management. Another recent study on breast cancer
survivors [26

&

] investigated the effect of a 12-week
intervention including wearing a wrist activity
monitor, a single face-to-face training session with
a teammember to receive behavioural feedback and
set goals, and 5 telephone-delivered behavioural
counselling sessions. Compared with the control
group, the intervention increased the physical activ-
ity level of the participants and had a positive
impact on sleep disturbances. In view of the studies
discussed above, it seems that interventions based
on physical activity are an effective therapeutic
option to relieve CRF and sleep disturbances in
patients with cancer. However, our clinical impres-
sion is that a lot of them are interested in more
comprehensive interventions, including some kind
of psychological work as well.
PSYCHOLOGICAL INTERVENTIONS FOR
FATIGUE AND SLEEP DISTURBANCES

Among the various psychological interventions
available for patients with cancer, CBT is generally
considered to be the gold standard to relieve CRF
and sleep disturbances. CBT is a structured psycho-
therapy, aiming to solve current problems and learn
skills to modify dysfunctional thinking and behav-
iour [27]. Several studies have shown the positive
effects of CBT on CRF and sleep disturbances in
oncology (see Table 1). For example, in their study,
Poort et al. [28] investigated the effects of a 12-week
individual CBT intervention onCRF in patients with
advanced breast, colorectal, or prostate cancer. The
intervention was composed of several modules
addressing different fatigue-perpetuating behav-
iours and cognitions. They showed that the inter-
vention allowed a significant short- and medium-
term (3 months postintervention) decrease in CRF,
compared to an intervention based on supervised
physical exercise or usual care. In a recent meta-
analysis on women with breast cancer, Ma et al.
1040-8746 Copyright © 2022 Wolters Kluwer Health, Inc. All rights rese
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[29
&&

] showed that CBT interventions specifically
designed for insomnia (generally composed of infor-
mation about sleep hygiene, stimulus control strat-
egies, sleep restriction, and cognitive restructuring)
are effective in decreasing that symptom and
improving sleep quality. These effects seem to per-
sist up to one year after the interventions.

Other psychological interventions exist, such as
psychoeducational interventions, where informa-
tion is given to the patients about their symptoms
and ways to manage them, and where their mis-
conceptions are addressed (see Table 1). A recent
meta-analysis investigated the benefits of internet-
based psychoeducational interventions for patients
with different cancers [30

&

]. Results showed that
such interventions allowed, among other effects, a
decrease of CRF. In 2021, Bandani-Susan et al. [31]
investigated the effects of a mobile psychoeduca-
tional intervention for women with breast cancer.
Text messages were sent to them for 7 weeks, pro-
viding information about cancer, treatment, CRF,
and body image. A decrease of CRF was reported
after the intervention, compared to the control
group who did not receive any messages. Another
study assessed the benefits of a psychoeducational
intervention involving tailored information and
coaching to improve, among other symptoms,
CRF and sleep disturbances of patientswith different
cancers [32]. Results showed a decrease of these
symptoms after the intervention, compared to the
control group. To the authors’ knowledge, no clin-
ical trial investigating the effects of a psychoeduca-
tional intervention on cancer patients’ sleep
disturbances was published during the last year.
The studies described above showed the benefits
of various psychological interventions, especially
CBT, on CRF and sleep disturbances in oncology.
However, multicomponent interventions seem to
be a promising therapeutic option as they address
both the physical and psychological dimensions of
patients’ quality of life.
MIND-BODY INTERVENTIONS FOR
FATIGUE AND SLEEP DISTURBANCES

As stated above, mind-body interventions are
increasingly being developed in oncology settings,
with great interest from patients, health professio-
nals, and researchers. Currently, the most studied
adjunct interventions in oncology, with the most
encouraging results, are yoga, mindfulness, and
hypnosis (see Table 1).

First, yoga can be defined as ‘a process of uniting
the body via mind and spirit to promote physical
andmental wellness’ [33, p. 1017]. Two recentmeta-
analyses showed that this intervention (generally
rved. www.co-oncology.com 5
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consisting of breathing techniques, yoga postures,
and meditation) may allow a decrease of CRF
[34

&&

,35
&&

] and sleep disturbances [34
&&

] in cancer
patients. The long-term effects of yoga on these
symptoms are still to be confirmed [34

&&

]. In their
study, Zetzl et al. [36

&

] showed a small decrease of
CRF in patients with different types of cancer after
an 8-week yoga intervention (combining yoga pos-
tures with awareness, conscious breathing, and deep
relaxation), compared to a control group. The phys-
ical dimension of fatigue was the most impacted by
the intervention, compared with the emotional and
cognitive dimensions.

Second, mindfulness involves a deliberate
engagement in mindful exercises, which are based
on the maintenance of awareness of the present
moment, in a nonjudgmental and nonreactiveman-
ner [37]. Three recent systematic reviews and meta-
analyses showed that various interventions based on
mindfulness (e.g., mindfulness-based art therapy,
mindfulness-based stress reduction, mindfulness-
based cognitive therapy) allowed a reduction of
CRF [38

&&

,39
&

] and sleep disturbances [40
&

] among
patients with different cancers. In their randomized-
controlled trial, Park et al. [41] showed the benefits
of an 8-week mindfulness intervention (combining
formalmeditation exercises, psychoeducation based
on cognitive therapy, and discussion among the
participants) on breast cancer patients’ CRF when
compared to a control group. Mindfulness is often
combined with other therapeutic modalities. For
example, Cohen et al. [42

&&

] combined technol-
ogy-based mindfulness (using a commercial bio-
feedback device) and aerobic exercises in a
population of breast cancer survivors. This interven-
tion had a greater positive effect on CRF than the
mindfulness or aerobic exercises given alone. In
another study, Zhao et al. [43] investigated the
effects of a multicomponent mindfulness-based
group intervention composed of six sessions involv-
ing mindfulness meditation techniques, cognitive
and behavioural strategies, and stress management.
Compared to the control group, this intervention
allowed a decrease of insomnia in breast cancer
survivors, which lasted up to 6 months after
the intervention.

Finally, hypnosis can be defined as ‘a state of
consciousness involving focused attention and
reduced peripheral awareness characterized by an
enhanced capacity for response to suggestion’ [44, p.
6]. It is also frequently used in combination with
other techniques. Very few studies investigating the
effects of hypnosis on the quality of life of patients
with cancer have been published since the begin-
ning of 2020 and, to the authors’ knowledge, none
of them focused on CRF or sleep disturbances,
6 www.co-oncology.com
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except for one. This study showed the important
short- and long-term (1 year after the intervention)
benefits of the combination of self-care (an empow-
erment CBT-based intervention focusing on specific
tasks, aiming to retrain the patient to be an actor
rather than an observer of their life condition [45])
and self-hypnosis learning targeting CRF and sleep
disturbances of amixed cancer population [46

&

,47
&

].
Another older study (2017) from the same team [48]
compared the impact of three group interventions
on the quality of life of 123 women with breast
cancer. Results underlined the greater positive
impact of the intervention combining self-care
and self-hypnosis learning on CRF, compared to
the two other interventions (yoga and CBT). This
effect was maintained 9 months after the interven-
tion. Finally, in another study from 2017, Mendoza
et al. [49] investigated the effects of a combination of
hypnosis and CBT (information about patients’
symptoms and strategies to cope with them) on
CRF and sleep disturbances in 44 patients with
different cancers. Positive effects were shown on
both symptoms and persisted up to 3 months after
the intervention, compared to a control group that
only participated in discussions regarding their
symptoms.
CONCLUSION

In light of the studies described in this paper, it
seems that defining the gold standard to manage
CRF and sleep disturbances in patients with cancer is
hazardous, especially given the small-to-moderate
effect sizes of most existing interventions, and the
inconsistent methodological quality of most studies
[12

&

,40
&

]. In addition, various therapeutic options
exist, with positive results on these two symptoms,
in which patients can learn techniques to improve
their quality of life, in its physical and psychological
dimensions, and take back control over their health
and their body. Our review showed that multicom-
ponent interventions seem to be particularly effec-
tive to improve quality of life. However, it is still
unclear why, and which specific component of each
intervention is themost useful to do so. It is possible
that the multicomponent interventions impact the
whole symptom cluster rather than a single symp-
tom, allowing a higher improvement of quality of
life. It is also possible that these multicomponent
approaches can help each patient with one or two
specific symptoms, leading to a general improve-
ment of quality of life when considering the whole
study sample. Future research in the field should
focus more on the mechanisms of action involved,
in order to proposemore effective and less time- and
money-consuming interventions to patients and
Volume 32 � Number 00 � Month 2022
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medical staff. However, in accordance with the rec-
ommendations of other authors [12

&

], our opinion is
that patients should have the possibility to choose
an intervention that is pertinent for them and for
which they are motivated. For example, a patient
suffering from intense physical fatigue could benefit
more from an exercise-based intervention than a
patient reporting severe mental fatigue, for whom
a psychological or mind-body intervention could be
more relevant. It seems that several individual fac-
tors should be considered when proposing an inter-
vention to a patient, such as the treatments
received, the stage of the disease, and the patient’s
preference, for example. However, in general, multi-
component interventions seem to be particularly
effective to improve fatigue and sleep in cancer
patients, especially the mind-body ones. Given
the variety of interventions described above, and
their encouraging results on cancer patients’ CRF
and sleep, it seems important that further research
continues to investigate the effects of such techni-
ques, in order to improve existing interventions in
oncology settings. Thus, our team is currently carry-
ing out a new study aiming to compare the effects of
three mind-body interventions (hypnosis, mindful
self-compassion meditation, and self-induced cog-
nitive trance) on cancer patients’ quality of life [50].
It could also be interesting to study the impact of
such interventions according to the diagnosis and/
or to the treatment received.
SEARCH STRATEGY

As this paper is not a systematic review, no system-
atic search strategy was used to select the articles
discussed. We used PubMed (https://pubmed.ncbi.
nlm.nih.gov/) with various combinations of the
following keywords: cancer, oncology, sleep, sleep
difficulties, sleep disturbances, fatigue, exercise,
physical activity, mind-body, yoga, meditation,
hypnosis, mindfulness, cognitive-behavioural ther-
apy, CBT, psychological intervention, and psycho-
education. We then read the titles of all the articles
published in 2020 and 2021, and their abstracts
when they seemed relevant to our purpose. We
selected the relevant articles to which we had access
and read them entirely to see if they would fit our
paper. As we had to limit our choice to 50 papers
only, we chose as many papers as possible with
strong methodologies (randomized controlled tri-
als, meta-analyses, systematic reviews).
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