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Simple Summary: This review focuses on sleep in patients with advanced cancer. Cancer patients
experience multiple symptoms and they receive concomitant medications. These are all factors that
may affect sleep. In this paper, we present recommendations on sleep assessment in patients with
advanced cancer and highlight cancer-related factors that may contribute to insomnia. Sleep is an
essential aspect of health-related quality of life; therefore, it is important for health care providers to
focus on sleep to improve patient care.

Abstract: Patients with advanced cancer experience multiple symptoms, with fluctuating intensity
and severity during the disease. They use several medications, including opioids, which may affect
sleep. Sleep disturbance is common in cancer patients, decreases the tolerability of other symptoms,
and impairs quality of life. Despite its high prevalence and negative impact, poor sleep quality often
remains unrecognized and undertreated. Given that sleep is an essential aspect of health-related
quality of life, it is important to extend both the knowledge base and awareness among health care
providers in this field to improve patient care. In this narrative review, we provide recommendations
on sleep assessment in patients with advanced cancer and highlight cancer-related factors that
contribute to insomnia. We also present direct implications for health care providers working in
palliative care and for future research.

Keywords: sleep; sleep disturbances; insomnia; advanced cancer; palliative; palliative care

1. Introduction

Despite advances in treatment, cancer continues to cause substantial morbidity and
mortality. For patients with a life-threatening disease, issues regarding quality of life for
their remaining lifetime are critical [1]. Patients with advanced cancer experience multiple
symptoms of fluctuating intensity and severity during the disease trajectory [2,3]. They
normally use multiple concomitant medications, including opioids, which together with

Cancers 2022, 14, 3933. https://doi.org/10.3390/cancers14163933 https://www.mdpi.com/journal/cancers

https://doi.org/10.3390/cancers14163933
https://doi.org/10.3390/cancers14163933
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/cancers
https://www.mdpi.com
https://orcid.org/0000-0002-7746-0000
https://orcid.org/0000-0002-4834-5898
https://doi.org/10.3390/cancers14163933
https://www.mdpi.com/journal/cancers
https://www.mdpi.com/article/10.3390/cancers14163933?type=check_update&version=3


Cancers 2022, 14, 3933 2 of 13

adverse symptoms may affect sleep [4–7]. Sleep is an essential aspect of health-related
quality of life, and thus it is important to gain knowledge in this field to improve patient care.
In this narrative review, we present current knowledge that relates to sleep disturbances
and sleep assessment in patients with advanced cancer, defined as cancer that is unlikely to
be cured and that may have spread from the original site to other parts of the body [8]. In
addition, we highlight cancer-related and other factors which may contribute to insomnia in
these patients. We focus on the implications for health care providers working in palliative
as well as recommendations for future clinical research.

2. Sleep Disorders and Sleep Disturbances

According to the International Classification of Sleep Disorders, third edition (ICSD-3)
of the American Academy of Sleep Medicine, sleep disorders are grouped into six major cat-
egories: insomnia, sleep-related breathing disorders, central disorders of hypersomnolence,
circadian rhythm sleep–wake disorders, parasomnias, and sleep-related movement disor-
ders [9]. In this paper, we use the term “insomnia in the context of cancer”, as proposed by
Savard and Morin: [10]

(1) Difficulty initiating sleep (greater than 30 min to sleep onset) and/or difficulty main-
taining sleep (greater than 30 min nocturnal waking time);

(2) Sleep difficulty at least 3 nights per week;
(3) Sleep difficulty that causes significant impairment of daytime functioning.

Although there is a clear statement of insomnia as a sleep disorder, several non-specific
terms are used for sleep by researchers, clinicians, and the public. The term «sleep distur-
bances» is used to designate insufficient or excessive sleep duration or poor self-reported
sleep quality and may refer to sleep related symptoms and signs regardless of whether
they fulfil criteria for specific diagnoses or not [11,12]. Another term which also lacks
definitional consensus is «sleep quality». Consequently, sleep continuity measures such as
sleep latency, awakenings, wake after sleep onset, and sleep efficiency are used as indicators
of sleep quality [13]. For instance, shorter sleep latencies, fewer awakenings, and reduced
wake after sleep onset indicate good sleep quality. The patient’s subjective experience of
sleep quality, as for instance reported on a numerical rating scale, can also be considered
to describe sleep quality. Poor sleep quality is a subjective phenomenon and may be de-
scribed by individual patients as a disruption of their habitual sleep pattern, difficulty
falling asleep, frequent awakening, or nonrestorative sleep [14]. This review embraces both
aspects of sleep quality; the patient-reported overall global approach of each night’s sleep
and quantitative aspects of sleep, such as total sleep time and sleep onset latency (i.e., how
many minutes it takes to fall asleep starting from the moment of intention to fall asleep).
However, health care providers should be aware of other sleep-related issues as the ones
mentioned above, such as excessive daytime sleepiness, circadian rhythm disorders, or
sleep-disordered breathing in cancer patients.

3. Sleep Assessment

To obtain detailed information on sleep disturbances, it is recommended to examine
sleep by combining subjective methods using patient-reported outcome measures (PROMs)
and objective registrations such as polysomnography (PSG) and actigraphy [15–18].

PROMs of sleep include sleep diaries and questionnaires [19]. A structured sleep
diary is used by patients to register their bedtime hour, time to fall asleep, number and
duration of awakenings during the night, and time of morning awakening and arising from
bed [15,20]. In an expert consensus statement Carney et al. concluded that standardized,
patient-informed sleep diaries are the standard for subjective sleep assessments [20]. In
routine clinical care, a questionnaire such as the revised Edmonton Symptom Assessment
System (ESAS-r) is recommended to screen for sleep disturbances in patients with advanced
cancer [21]. ESAS-r is a valid and reliable questionnaire for the assessment of the intensity
of symptoms in cancer populations, where the severity of each symptom is rated from 0 to
10 on a numerical scale, with 0 meaning that symptom is absent and 10 meaning that it
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is of the worst possible severity [22]. The ESAS-r consists of nine core symptoms (pain,
tiredness, nausea, depression, anxiety, drowsiness, appetite, feeling of well-being, shortness
of breath, and an optional 10th symptom to be selected by patients). Today, sleep is not a
part of the ESAS-r symptoms, and the optional 10th symptom is often used to assess sleep.
For screening purposes, Yennurajalingam et al. suggests that a cut-off of greater than or
equal to four should generate further assessment of sleep [21,23].

Another questionnaire, which is validated and widely used to assess sleep quality
in patients with advanced cancer is the Pittsburgh Sleep Quality Index (PSQI) [15,24]. It
includes seven components of sleep: sleep quality, sleep latency, sleep duration, sleep
efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction. The
component scores are summed to obtain a global sleep score ranging from 0 to 21, with
higher scores indicating worse sleep quality [24]. Using this tool might improve the
understanding of sleep difficulties experienced by cancer patients [25]. It covers multiple
aspects relevant to sleep quality and might clarify the effect of sleep disturbances on
patients’ daily life. In addition, it is simple to use in clinical practice with a completion
time of 5 to 10 min [26]. Other examples are the Insomnia Severity Index (ISI) and Athens
Insomnia Scale (AIS). The ISI measures patients’ perception of insomnia [27]. It is composed
of seven items that evaluate the severity of sleep-onset, sleep maintenance, early morning
awakening, satisfaction with current sleep pattern, interference with daily functioning,
noticeability of impairment attributed to sleep problems, and level of distress caused by
the sleep problems. The AIS is a self-assessment instrument, designed for quantifying sleep
difficulty based on the ICD-10 criteria [28]. Health care providers in palliative care can use
either ISI or AIS for quick identification of potential sleep problems in an individual cancer
patient [29]. Thus, the use of such questionnaires in routine clinical care may help health
care providers to gain insights into the patients’ sleep problems.

The specific PROMs for the assessment of sleep vary in relation to which period they
are designed to cover. For instance, the ESAS-r is typically used for the assessment of
sleep last night [21], while the PSQI is designed to assess sleep last month [24]. The time
interval in the ISI is the last two weeks [27], and the AIS is during the last month, or
some other period of time, whose length depends on the purpose of a given study [28].
Thus, different studies with different aims and time frames may use different PROMs for
sleep assessments.

Today, PSG is the gold standard for measuring sleep [15,30]. However, PSG is a
comprehensive assessment method that provides overnight measures of brain waves,
eye movement, muscle tension, electrocardiogram, and respiratory parameters. The PSG
instrument is a complex monitoring device which requires specially trained personnel to
attach the patients to its multiple sensors. As such, this method is usually too demanding
for patients with a hight symptom burden, even in a study setting, let alone in routine
care [31]. However, several studies have used actigraphy in the monitoring of sleep in
patients with advanced cancer [32–34]. An actigraph, also known as an actometer, is worn
on the wrist or ankle to record acceleration or deceleration of body movements, which
indirectly indicates the state of sleep or wakefulness [35,36]. Advantages of actigraphy over
PSG include ease of use, inexpensive recordings over extended periods of days, weeks,
or months, and usefulness in cognitive impaired patients where PSG is not possible [37].
For seriously ill patients, such as patients with advanced cancer, actigraphy has become a
valuable tool for objective sleep assessment [17].

Actigraphy is also a validated method to evaluate circadian rhythms both in research
and clinical settings [16,38]. A recent review analysed the rest-activity circadian rhythm dis-
ruption in advanced cancer patients [39]. Circadian disruption was reported to be prevalent
in this patient population. The disruption was manifested as lower activity levels during
the day, more frequent and longer daytime naps, and fragmented night-time sleep. The cir-
cadian process is an internal rhythm or clock that dictates periods of activity (wakefulness)
and inactivity (sleep) based in a light–dark cycle, and sleep is one of many bodily functions
under control of the circadian clock [40,41]. As altered patterns have been described for
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several circadian rhythms in cancer [42], it is important to evaluate circadian rhythms in
these patients. In fact, a study among patients with advanced cancer reported statistically
significant and clinically meaningful associations between circadian rest–activity rhythm
alterations and the severity of fatigue and anorexia, as well as impairment of physical and
social dimensions of health-related quality of life [43]. This supports the need to develop
interventions that target the circadian clock to improve symptom control in these patients.

4. Prevalence of Poor Sleep Quality

Sleep disturbances are prevalent in cancer [44–47]. A recent meta-analysis on the
prevalence of sleep disturbances in patients with cancer reported an overall prevalence
of 60.7%, suggesting that more than half of the cancer patients experience sleep distur-
bances [44]. Most importantly, the prevalence was even higher in patients with advanced
cancer, with an overall prevalence of 70.8% [44]. Insomnia is considered an underdiagnosed
and undertreated health problem in palliative care [48], as about one third of patients
with cancer has insomnia symptoms. This is about three times higher than in the general
population [45,49,50].

At the same time, the prevalence of patient-reported sleep disturbances in advanced
cancer differs largely across studies. Table 1 provides examples of studies that have
examined patient-reported sleep prevalence rates in patients with advanced cancer and the
different assessment tools being used [21,25,51–59]. Such differences may be due to different
study methods, designs and aims, assessment tools used, and population characteristics. In
addition, and as mentioned above, the term «sleep disturbances» is non-specific and may
contribute to the different prevalence rates across studies.

Table 1. Examples of studies investigating sleep quality in patients with advanced cancer [21,25,51–59].

Author, Country (Year) N Prevalence of Poor Sleep 1 Questionnaire

Mercadante, Italy (2021) [59] 182 50% Athens Insomnia Scale

Jakobsen, Denmark, Germany, Lithuania,
Norway, Switzerland (2018) [51] 604 78% PSQI

Collins, USA (2017) [52] 292 59% PSQI

Yennurajalingam USA (2017) [21] 180 62% PSQI

George, USA (2016) [53] 256 64% PSQI

Akman, Turkey (2015) [25] 314 40% PSQI

Nishiura, Tokyo (2015) [55] 50 56% Athens Insomnia Scale

Mercadante, Italy (2015) [54] 820 61% Athens Insomnia Scale

Davis, USA (2014) [56] 715 14% Insomnia Severity Index

Yennurajalingam, USA (2013) [57] 442 75% Sleep item on a 10-point scale

Delgado-Guay, USA (2011) [58] 101 85% PSQI
1 Patient-reported poor sleep prevalence rate in per cent, PSQI = Pittsburgh Sleep Quality Index.

Jakobsen et al. demonstrated that the majority (78%) of 604 adult patients with cancer
pain using WHO Step III opioids reported poor sleep quality using the PSQI [51]. All
components of sleep quality were affected suggesting that patients with advanced cancer
experience a mixture of sleep disturbances, including difficulty initiating sleep, staying
asleep, early awakenings, and that external factors such as pain, having to use the bathroom,
inability to breath comfortably, or feeling too cold or hot disturbed sleep [51]. In line with
other studies in palliative care [52,53,58,60], the mean PSQI global score was 8.8 (±4.2;
range 0–20). Overall, studies demonstrate that sleep disturbances in patients with advanced
cancer are prevalent and represent a complex clinical situation in palliative care.
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5. Predisposing Factors for Insomnia in Advanced Cancer and Consequences for
Other Symptoms

The potential causes of sleep disturbances in patients with advanced cancer are many,
varied, and complex [10,46,61]. Clearly, the cancer disease and cancer treatment, place
patients at increased risk for disruption of normal behaviors, habits, and physiological states
that normally lead to restful sleep. For insomnia, several etiologic factors are involved in
patients with advanced cancer. These are grouped into three main categories: predisposing
factors, precipitating factors, and perpetuating factors [10,46,48,62,63]. Figure 1 illustrates
some of these factors.

Figure 1. Insomnia in the context of advanced cancer. Examples of predisposing, precipitating, and
perpetuating factors involved in the development of insomnia in advanced cancer [10,46,48,62,63].

Predisposing factors increase the individual’s general vulnerability to develop in-
somnia, among these are older age, hyperarousability as trait, and personal or familiar
history of insomnia [10,62,63]. Patients who have had insomnia prior to their cancer are
at increased risk of experiencing insomnia when they are faced with cancer [62]. On the
other hand, contrary to the general population, where female gender is a known predictor
of insomnia, gender does not seem to be a predictor if insomnia in patients with advanced
cancer [48].

Precipitating factors or situational conditions trigger the onset of insomnia, in which
cancer is characterized by a succession of severe stressors that can trigger insomnia at any
time during the cancer trajectory [48,64,65]. Precipitating factors include cancer treatments
that can alter levels of inflammatory cytokines, disrupt circadian rhythms or sleep–wake
cycles or cause menopause. Moreover, hospitalization, in itself, disturbs sleep [66]. Fi-
nally, medications used to treat or manage side effects and cancer-related symptoms, such
as opioids or corticosteroids, will influence sleep [10,46,64]. However, in patients with
advanced cancer, it may be difficult to differentiate, for instance, corticosteroid adverse
effects from symptoms related to a progressive malignant disease [57,67]. To illustrate,
treatment with methylprednisolone 16 mg twice daily for 7 days in patients with advanced
cancer did not result in more patient-reported sleep problems as measured by the Euro-
pean Organisation for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30 in a randomized, placebo-controlled, double-blind trial using a standardized dose
of corticosteroids [68].

In recent years, there has been an increased interest among researchers to understand
the association between sleep problems and cancer-related symptoms. These symptoms
are also referred to as precipitating factors for insomnia [10,62,69,70]. Patients with ad-
vanced cancer often report high levels of several co-occurring symptoms, in which pain,
fatigue, nausea and vomiting, dyspnoea, constipation, loss of appetite, and depression are
among the most common symptoms [71,72]. Pain is one of the most frequently reported
cancer-related symptoms in association with sleep disturbances in patients with advanced
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cancer. In line with other studies in palliative care [5,21,56,58], an international multi-centre
study reported that more pain was significantly associated with poor sleep as measured by
the PSQI, and that pain intensity was a statistically significant predictor of poor sleep in
patients with advanced cancer [51].

Another cancer-related symptom, psychological distress, is associated with sleep
disturbances in patients with advanced cancer. Sleep quality, as assessed by the PSQI,
was associated with emotional functioning in patients with advanced cancer using WHO
Step III opioids [51], suggesting that patients with lower scores in emotional function, i.e.,
feeling tense, being worried, being irritable, and feeling depressed, reported more sleep
disturbances. These results tie well with previous studies in palliative care which have
demonstrated that sleep disturbances are associated with depression and reduced quality
of life [58,73–76]. To illustrate, excessive rumination, potentially involved in increased
psychological distress in palliative care, was associated with insomnia in patients with
advanced cancer [74]. In addition, sleep disturbance has been suggested as a mediator
of the relationship between respiratory symptoms and quality of life in patients with
advanced lung cancer [77]. Overall, these findings suggest that emotional function and
sleep may be related. However, it is important to recognize that these studies all report
associations. A causal effect is therefore not established. For instance, pain may induce
disturbed sleep, disturbed sleep may increase the experience of pain, or a shared factor
may cause both disturbed sleep and increased pain.

Perpetuating factors include behavioral factors such as excessive daytime sleeping,
and maladaptive cognitions, i.e., inaccurate appraisal of sleep [46]. Patients with insomnia
might have several faulty beliefs and attitudes about sleep and sleepiness that may con-
tribute to maintaining the sleep problem over time [10]. For cancer patients, this might
lead to thoughts such as “If I don’t sleep well, my cancer will come back” [10]. Savard
and Morin suggested that maladaptive sleep habits, which develop in response to sleep
disturbances, are the most salient factors in the maintenance of insomnia [10]. These factors
are responsible for increasing physiological, cognitive, and emotional arousal and perfor-
mance (the pressure to sleep) [62]. To overcome cancer-related fatigue, patients are often
advised by health care providers to rest during the day. A single short afternoon nap may
not have negative impact on night-time sleep. However, extensive daytime napping and
increased time spent in bed might result in irregular sleep–wake patterns. Furthermore, the
long-term consequences involve desynchronization of the sleep–wake cycle [10,62]. Thus,
excessive daytime sleeping may contribute to the maintenance of insomnia.

6. Implications for Clinical Practice and Future Research

Overall, this review of sleep quality in patients with advanced cancer highlights the
importance of sleep in several relevant areas for health care providers and researchers
working in oncology and palliative care.

6.1. Prevalence of Poor Sleep Quality

Knowledge of the large proportion of patients experiencing poor sleep quality in
advanced cancer is important for health care providers. This cohort represents a large
number of patients all over the word. Thus, the high prevalence of poor sleep and the
mixture of sleep disturbances in these patients call for awareness of sleep quality in daily
routine care. Given the high level of physical and psychological symptoms in these patients,
health care providers should be aware of the prognostic consequences of sleep disturbances.
A recent review indicated that disturbed sleep during oncological treatment might be a
relevant behavioral marker of poor cancer prognosis [78]. In detail, disturbances in sleep
and sleep–wake activity immediately prior to or during treatment were associated with
reduced overall survival, poorer response to treatment, and shorter time to progression [78].
Moreover, sleep disorder prevalence data might be helpful for future development of
interventions in the treatment of sleep disturbances. Thus, in palliative care research, sleep
prevalence data should be elicited from large samples of patients with advanced cancer
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to reflect the multitude of cancer-related factors that might affect sleep quality. Clinical
studies should incorporate sleep questionnaires to advance the knowledge in this field and
to improve care.

6.2. Cancer-Related Factors for Insomnia in Advanced Cancer

This review highlights important cancer-related factors that contribute to poor sleep
quality in patients with advanced cancer. Despite previous findings of a relationship
between sleep and cancer-related symptoms [53–55,60,69], it is difficult to predict which
patients will develop sleep disturbances in palliative care. Individual factors, including
both cancer-related and other symptoms as well as psychological factors, interfere with
how the patient handles the cancer disease and how they manage their sleep. This also
influences to what extent they report sleep disturbances as a problem and how much
attention and treatment they want. Taken together, all of this has an impact on sleep
quality. However, health care providers may use this knowledge to identify vulnerable
patients with an increased risk of sleep problems. Moreover, findings on the associated
and predictive factors of sleep quality are of importance when developing appropriate
management and/or preventive strategies. Knowledge of how sleep affects daytime
functioning is important in patients with life-threatening illness, as restorative sleep is
necessary for healing, recovery, and to fight and resist infections [79].

To improve the scientific knowledge of sleep, and to identify risk factors for poor sleep
quality in advanced cancer patients, it is useful to examine the relationship between sleep
and cancer-related factors in palliative care research. However, interpretations of causality
are not possible from cross-sectional designs, which uses estimation of association between
variables. In cross-sectional studies it is difficult to establish if sleep problems are simply
associated with cancer-related symptoms, or whether a sleep problem in itself elicits symp-
toms and should be the main target to alleviate symptoms like pain, depression, anxiety,
and distress. Hence, the impact of poor sleep on daytime functioning is difficult to estab-
lish. To illustrate, the relationship between pain and sleep is reported as bidirectional and
reciprocal [80]. Therefore, it might be useful to ask whether this represents a vicious circle
in patients with advanced cancer, in which poor sleep quality affects daytime functioning,
or even daytime symptom intensity, which in turn affects night-time sleep quality.

Thus, future research in palliative care should investigate daytime consequences of
poor sleep quality in advanced cancer. Here, symptom clusters are relevant. Insomnia
was recently identified, together with pain and emotional functioning, in terminally ill
patients with cancer [81]. Another study identified insomnia as part of a neuropsychological
cluster together with depression and anxiety [82]. Future studies should investigate if these
symptoms could be treated concomitantly. Consequences of poor sleep will be important
to establish, using longitudinal design, to avoid the risk that research on sleep in patients
with advanced cancer is limited to correlational science in cross-sectional studies and the
low level of evidence in clinical decision making from such studies.

6.3. Sleep Assessment

The knowledge of the complexity of sleep disturbance in advanced cancer, including
difficulty initiating sleep, staying asleep, and early awakening is relevant for the under-
standing of how to categorize poor sleep to address each patient’s individual sleep distur-
bances. Thus, to identify and treat patients with sleep disturbances, health care providers
working in oncology and palliative care should routinely assess sleep problems [83].

Oncology nurses can play a leading role in addressing sleep problems, as they of-
ten spend more time with patients experiencing cancer-related symptoms than any other
health professionals. Thus, it is of utmost importance that oncology nurses have knowl-
edge of sleep assessment to provide good symptom control. However, a study on sleep
assessment in patients living with cancer, discovered that few nurses assessed sleep pat-
terns, undertook further assessment and investigations for patient’s sleep problems, or
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reassessed the patients sleep patterns in case the patient complained of non-efficacy of the
interventions [84].

Several reasons might explain the lack of sleep assessment among health care providers.
Sleep disturbances might be considered a low-priority problem compared to the cancer
itself, or because of a lack of sleep assessment protocols or guidelines [84,85]. Interestingly,
a literature review on nurses’ perceptions of sleep in the intensive care unit revealed that
intensive care unit nurses lack a complete understanding of the importance of sleep [86].
Moreover, Ye et al. identified limited understanding of the importance of sleep during
hospitalization, the lack of standardized assessment tools for sleep, lack of education in
sleep evaluation, inadequate interdisciplinary communication, and lack of supportive
hospital infrastructure as barriers to the effective management of sleep [87]. Knowledge
about sleep and its physiology is, in many cases, based on personal experience and common
sense rather than being evidence based [88]. Thus, one important aspect in sleep assessment
is that health care providers have insufficient knowledge about sleep. Fortunately, the
problems are now being addressed, and several studies argue that sleep should be a topic
included in nursing education and training [89–91].

Although, beyond the scope of this review, we would like to mention that the man-
agement of sleep disturbances in patients with advanced cancer lack evidence-based
knowledge in palliative care [46,48,92]. Nevertheless, it is important to be aware of this gap
in knowledge. The sparse evidence and clear guidelines for treatment of sleep problems
in patients with advanced cancer may contribute to health care personnel’s reluctance
to address sleep problems. In addition, it may also explain the lack of systematic assess-
ment in the first place. One might question whether screening for sleep disturbances is
meaningful when there is limited treatment to offer. Some will even find it unethical to
systematically screen for sleep problems given the lack of evidence-based knowledge of
pharmacological and non-pharmacological treatment in palliative care. On the other hand,
we recommend that sleep problems should be assessed as an inherent part of most other
prevalent symptoms in this group of patients.

Patients themselves might also contribute to the underassessment of sleep distur-
bances. Despite many patients expressing concerns about sleep, these problems are not
always discussed with health professions during oncology appointments [93]. Patients do
not usually report their sleep problems to health professions because in general it is seen
as less significant than the cancer [94]. In addition, there is a perception by some patients
that health professionals do not want to hear about it [94]. Some patients even believe that
healthcare workers are too busy to treat such an insignificant problem [95]. To examine
these thoughts might give valuable insights into how patients cope with sleep disturbances.
A qualitative study revealed that patients with chronic heart failure used different self-
care strategies to promote sleep [96]. However, these strategies were based on common
knowledge, and did not follow any common methods. It is important that health care
providers are informed about such self-care strategies. This is useful information in order
to guide patients about the benefits of using more evidence-based approaches [97]. Thus,
patients with advanced cancer should be asked about sleep. Patients should be encouraged
to discuss their sleep problems with members of the healthcare team in palliative care.

Future studies on sleep in patients with advanced cancer care should combine PROMs
and objective registrations of sleep. As the use of both actigraphy and PROMs is recom-
mended in patients with advanced cancer, a sole use of PROMs can result in a lack of
important information on sleep [30–32,98]. In addition, to gain knowledge of patients’
perspective in palliative care research, clinical evaluation of insomnia should incorpo-
rate qualitative assessments of issues relevant to the patient’s subjective experience of
insomnia [99,100].

6.4. Treatment

The treatment plan for sleep disturbances in patients with advanced cancer should
address the multifactorial and treatable causes. Thus, a combined stepwise pharmacolog-
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ical and non-pharmacological approach is recommended [92]. Symptom control should
be the first step to remove the causative condition if possible (e.g., pain, dyspnoea, and
anxiety) [101]. The second step should include non-pharmacological sleep interventions
with cognitive and behavioral therapy for insomnia (CBT-I) [46]. This treatment incor-
porates cognitive and behavior-change techniques and targets dysfunctional attitudes,
beliefs, and habits involving sleep [102]. Bright-light therapy is also used to improve sleep,
but to our knowledge not formally tested in advanced cancer patients [103]. Short-term
pharmacological treatment may be necessary until CBI-I takes effect or for those being re-
fractory to CBT-I. A recent systematic review of the treatment of insomnia in palliative care
identified hypnotics, antidepressants, and antihistamines as pharmacological treatment
options of sleep disturbances [48]. However, evidence-based knowledge about the best
pharmacological treatments for insomnia in patients with advanced cancer are scarce. For
practical purposes, the palliative care network of Wisconsin has provided an overview of
the pharmacological treatment of insomnia [104]. When pharmacological treatment is used,
the choice of the specific agent within a class should be directed by factors such as symptom
pattern, treatment goals, past treatment responses, and the presence and significance of
contraindications [46].

7. Conclusions

The overall aim of this review is to contribute to evidence-based knowledge of sleep in
patients with advanced cancer. The high prevalence of poor sleep quality and the mixture
of sleep disturbances in these patients calls for awareness in health care providers. To
identify and treat patients with sleep disturbances, health care providers should routinely
assess sleep problems using PROMs. Patients with advanced cancer should be asked about
sleep. More importantly, we should encourage patients to discuss their sleep problems
and sleep-related concerns with formal and informal caregivers in hospital as well as at
home. Further characterization of sleep disturbances in patients with advanced cancer is
needed, with particular emphasis on contributing factors, such as cancer-related symptoms.
Thus, more research using robust longitudinal designs with a comprehensive assessment
of sleep is necessary. A better understanding of the relationship between cancer-related
symptoms and sleep enhances the possibilities of developing more targeted interventions,
which will increase the scientific basis for knowledge in the treatment of sleep disturbances
in palliative and oncology care.

Author Contributions: Conception of the manuscript, G.J. and P.K.; initial draft, G.J.; review and
editing, G.J., K.H.G., M.J.H. and P.K. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by The Liaison Committee for education, research, and innovation
in Central Norway between the Regional Health Authority and the Norwegian University of Science
and Technology [46083200] and the Cancer Foundation, St. Olavs hospital, Trondheim University
Hospital, Trondheim, Norway [15/9116-115/NISLIN].

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Jordan, K.; Aapro, M.; Kaasa, S.; Ripamonti, C.I.; Scotte, F.; Strasser, F.; Young, A.; Bruera, E.; Herrstedt, J.; Keefe, D.; et al.

European Society for Medical Oncology (ESMO) position paper on supportive and palliative care. Ann. Oncol. 2018, 29, 36–43.
[CrossRef] [PubMed]

2. Teunissen, S.C.; Wesker, W.; Kruitwagen, C.; de Haes, H.C.; Voest, E.E.; de Graeff, A. Symptom prevalence in patients with
incurable cancer: A systematic review. J. Pain Symptom Manag. 2007, 34, 94–104. [CrossRef] [PubMed]

http://doi.org/10.1093/annonc/mdx757
http://www.ncbi.nlm.nih.gov/pubmed/29253069
http://doi.org/10.1016/j.jpainsymman.2006.10.015
http://www.ncbi.nlm.nih.gov/pubmed/17509812


Cancers 2022, 14, 3933 10 of 13

3. Cleeland, C.S.; Zhao, F.; Chang, V.T.; Sloan, J.A.; O’Mara, A.M.; Gilman, P.B.; Weiss, M.; Mendoza, T.R.; Lee, J.W.; Fisch, M.J.
The symptom burden of cancer: Evidence for a core set of cancer-related and treatment-related symptoms from the Eastern
Cooperative Oncology Group Symptom Outcomes and Practice Patterns study. Cancer 2013, 119, 4333–4340. [CrossRef] [PubMed]

4. Klepstad, P.; Fladvad, T.; Skorpen, F.; Bjordal, K.; Caraceni, A.; Dale, O.; Davies, A.; Kloke, M.; Lundstrom, S.; Maltoni, M.; et al.
Influence from genetic variability on opioid use for cancer pain: A European genetic association study of 2294 cancer pain
patients. Pain 2011, 152, 1139–1145. [CrossRef] [PubMed]

5. Mystakidou, K.; Parpa, E.; Tsilika, E.; Pathiaki, M.; Gennatas, K.; Smyrniotis, V.; Vassiliou, I. The relationship of subjective sleep
quality, pain, and quality of life in advanced cancer patients. Sleep 2007, 30, 737–742. [CrossRef] [PubMed]

6. Parker, K.P.; Bliwise, D.L.; Ribeiro, M.; Jain, S.R.; Vena, C.I.; Kohles-Baker, M.K.; Rogatko, A.; Xu, Z.; Harris, W.B. Sleep/Wake
patterns of individuals with advanced cancer measured by ambulatory polysomnography. J. Clin. Oncol. 2008, 26, 2464–2472.
[CrossRef] [PubMed]

7. Good, P.; Pinkerton, R.; Bowler, S.; Craig, J.; Hardy, J. Impact of Opioid Therapy on Sleep and Respiratory Patterns in Adults With
Advanced Cancer Receiving Palliative Care. J. Pain Symptom Manag. 2018, 55, 962–967. [CrossRef]

8. National Cancer Institute. Dictionary of Cancer Terms. Available online: https://www.cancer.gov/publications/dictionaries/
cancer-terms/def/advanced-cancer (accessed on 24 June 2022).

9. American Academy of Sleep Medicine. The International Classification of Sleep Disorders. In Diagnostic and Coding Manual,
3rd ed.; American Academy of Sleep Medicine: Darien, IL, USA, 2014.

10. Savard, J.; Morin, C.M. Insomnia in the context of cancer: A review of a neglected problem. J. Clin. Oncol. 2001, 19, 895–908.
[CrossRef]

11. Grandner, M.A. Addressing sleep disturbances: An opportunity to prevent cardiometabolic disease? Int. Rev. Psychiatry 2014,
26, 155–176. [CrossRef] [PubMed]

12. Anothaisintawee, T.; Reutrakul, S.; Van Cauter, E.; Thakkinstian, A. Sleep disturbances compared to traditional risk factors for
diabetes development: Systematic review and meta-analysis. Sleep Med. Rev. 2016, 30, 11–24. [CrossRef] [PubMed]

13. Ohayon, M.; Wickwire, E.M.; Hirshkowitz, M.; Albert, S.M.; Avidan, A.; Daly, F.J.; Dauvilliers, Y.; Ferri, R.; Fung, C.; Gozal, D.; et al.
National Sleep Foundation’s sleep quality recommendations: First report. Sleep Health 2017, 3, 6–19. [CrossRef] [PubMed]

14. Kvale, E.A.; Shuster, J.L. Sleep disturbance in supportive care of cancer: A review. J. Palliat. Med. 2006, 9, 437–450. [CrossRef]
[PubMed]

15. Chen, D.; Yin, Z.; Fang, B. Measurements and status of sleep quality in patients with cancers. Support. Care Cancer 2018,
26, 405–414. [CrossRef] [PubMed]

16. Madsen, M.T.; Huang, C.; Gogenur, I. Actigraphy for measurements of sleep in relation to oncological treatment of patients with
cancer: A systematic review. Sleep Med. Rev. 2015, 20, 73–83. [CrossRef] [PubMed]

17. Berger, A.M.; Wielgus, K.K.; Young-McCaughan, S.; Fischer, P.; Farr, L.; Lee, K.A. Methodological challenges when using
actigraphy in research. J. Pain Symptom Manag. 2008, 36, 191–199. [CrossRef]

18. Langford, D.J.; Lee, K.; Miaskowski, C. Sleep disturbance interventions in oncology patients and family caregivers: A comprehen-
sive review and meta-analysis. Sleep Med. Rev. 2012, 16, 397–414. [CrossRef] [PubMed]

19. Beck, S.L.; Schwartz, A.L.; Towsley, G.; Dudley, W.; Barsevick, A. Psychometric evaluation of the Pittsburgh Sleep Quality Index
in cancer patients. J. Pain Symptom Manag. 2004, 27, 140–148. [CrossRef]

20. Carney, C.E.; Buysse, D.J.; Ancoli-Israel, S.; Edinger, J.D.; Krystal, A.D.; Lichstein, K.L.; Morin, C.M. The consensus sleep diary:
Standardizing prospective sleep self-monitoring. Sleep 2012, 35, 287–302. [CrossRef]

21. Yennurajalingam, S.; Balachandran, D.; Pedraza Cardozo, S.L.; Berg, E.A.; Chisholm, G.B.; Reddy, A.; DeLa Cruz, V.; Williams, J.L.;
Bruera, E. Patient-reported sleep disturbance in advanced cancer: Frequency, predictors and screening performance of the
Edmonton Symptom Assessment System sleep item. BMJ Support. Palliat. Care 2017, 7, 274–280. [CrossRef]

22. Watanabe, S.M.; Nekolaichuk, C.; Beaumont, C.; Johnson, L.; Myers, J.; Strasser, F. A multicenter study comparing two numerical
versions of the Edmonton Symptom Assessment System in palliative care patients. J. Pain Symptom Manag. 2011, 41, 456–468.
[CrossRef]

23. Yennurajalingam, S.; Barla, S.R.; Arthur, J.; Chisholm, G.B.; Bruera, E. Frequency and characteristics of drowsiness, somnolence,
or daytime sleepiness in patients with advanced cancer. Palliat. Support. Care 2019, 17, 459–463. [CrossRef] [PubMed]

24. Buysse, D.J.; Reynolds, C.F., 3rd; Monk, T.H.; Berman, S.R.; Kupfer, D.J. The Pittsburgh Sleep Quality Index: A new instrument
for psychiatric practice and research. Psychiatry Res. 1989, 28, 193–213. [CrossRef]

25. Akman, T.; Yavuzsen, T.; Sevgen, Z.; Ellidokuz, H.; Yilmaz, A.U. Evaluation of sleep disorders in cancer patients based on
Pittsburgh Sleep Quality Index. Eur. J. Cancer Care 2015, 24, 553–559. [CrossRef] [PubMed]

26. Mollayeva, T.; Thurairajah, P.; Burton, K.; Mollayeva, S.; Shapiro, C.M.; Colantonio, A. The Pittsburgh sleep quality index as a
screening tool for sleep dysfunction in clinical and non-clinical samples: A systematic review and meta-analysis. Sleep Med. Rev.
2016, 25, 52–73. [CrossRef] [PubMed]

27. Bastien, C.H.; Vallieres, A.; Morin, C.M. Validation of the Insomnia Severity Index as an outcome measure for insomnia research.
Sleep Med. 2001, 2, 297–307. [CrossRef]

28. Soldatos, C.R.; Dikeos, D.G.; Paparrigopoulos, T.J. Athens Insomnia Scale: Validation of an instrument based on ICD-10 criteria. J.
Psychosom. Res. 2000, 48, 555–560. [CrossRef]

http://doi.org/10.1002/cncr.28376
http://www.ncbi.nlm.nih.gov/pubmed/24114037
http://doi.org/10.1016/j.pain.2011.01.040
http://www.ncbi.nlm.nih.gov/pubmed/21398039
http://doi.org/10.1093/sleep/30.6.737
http://www.ncbi.nlm.nih.gov/pubmed/17580595
http://doi.org/10.1200/JCO.2007.12.2135
http://www.ncbi.nlm.nih.gov/pubmed/18487566
http://doi.org/10.1016/j.jpainsymman.2017.11.026
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/advanced-cancer
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/advanced-cancer
http://doi.org/10.1200/JCO.2001.19.3.895
http://doi.org/10.3109/09540261.2014.911148
http://www.ncbi.nlm.nih.gov/pubmed/24892892
http://doi.org/10.1016/j.smrv.2015.10.002
http://www.ncbi.nlm.nih.gov/pubmed/26687279
http://doi.org/10.1016/j.sleh.2016.11.006
http://www.ncbi.nlm.nih.gov/pubmed/28346153
http://doi.org/10.1089/jpm.2006.9.437
http://www.ncbi.nlm.nih.gov/pubmed/16629573
http://doi.org/10.1007/s00520-017-3927-x
http://www.ncbi.nlm.nih.gov/pubmed/29058128
http://doi.org/10.1016/j.smrv.2014.07.002
http://www.ncbi.nlm.nih.gov/pubmed/25155183
http://doi.org/10.1016/j.jpainsymman.2007.10.008
http://doi.org/10.1016/j.smrv.2011.07.002
http://www.ncbi.nlm.nih.gov/pubmed/22056538
http://doi.org/10.1016/j.jpainsymman.2003.12.002
http://doi.org/10.5665/sleep.1642
http://doi.org/10.1136/bmjspcare-2015-000847
http://doi.org/10.1016/j.jpainsymman.2010.04.020
http://doi.org/10.1017/S1478951518000779
http://www.ncbi.nlm.nih.gov/pubmed/30509335
http://doi.org/10.1016/0165-1781(89)90047-4
http://doi.org/10.1111/ecc.12296
http://www.ncbi.nlm.nih.gov/pubmed/25727241
http://doi.org/10.1016/j.smrv.2015.01.009
http://www.ncbi.nlm.nih.gov/pubmed/26163057
http://doi.org/10.1016/S1389-9457(00)00065-4
http://doi.org/10.1016/S0022-3999(00)00095-7


Cancers 2022, 14, 3933 11 of 13

29. Lin, C.Y.; Cheng, A.S.K.; Nejati, B.; Imani, V.; Ulander, M.; Browall, M.; Griffiths, M.D.; Broström, A.; Pakpour, A.H. A thorough
psychometric comparison between Athens Insomnia Scale and Insomnia Severity Index among patients with advanced cancer.
J. Sleep Res. 2020, 29, e12891. [CrossRef]

30. Marino, M.; Li, Y.; Rueschman, M.N.; Winkelman, J.W.; Ellenbogen, J.M.; Solet, J.M.; Dulin, H.; Berkman, L.F.; Buxton, O.M. Measuring
sleep: Accuracy, sensitivity, and specificity of wrist actigraphy compared to polysomnography. Sleep 2013, 36, 1747–1755. [CrossRef]

31. Jakobsen, G.; Engstrom, M.; Thronaes, M.; Lohre, E.T.; Kaasa, S.; Fayers, P.; Hjermstad, M.J.; Klepstad, P. Sleep quality in
hospitalized patients with advanced cancer: An observational study using self-reports of sleep and actigraphy. Support. Care
Cancer 2020, 28, 2015–2023. [CrossRef]

32. Palesh, O.; Haitz, K.; Levi, F.; Bjarnason, G.A.; Deguzman, C.; Alizeh, I.; Ulusakarya, A.; Packer, M.M.; Innominato, P.F.
Relationship between subjective and actigraphy-measured sleep in 237 patients with metastatic colorectal cancer. Qual. Life Res.
2017, 26, 2783–2791. [CrossRef]

33. Bernatchez, M.S.; Savard, J.; Savard, M.H.; Aubin, M.; Ivers, H. Sleep-wake difficulties in community-dwelling cancer patients
receiving palliative care: Subjective and objective assessment. Palliat. Support. Care 2018, 16, 756–766. [CrossRef] [PubMed]

34. Ma, C.L.; Chang, W.P.; Lin, C.C. Rest/activity rhythm is related to the coexistence of pain and sleep disturbance among advanced
cancer patients with pain. Support. Care Cancer 2014, 22, 87–94. [CrossRef] [PubMed]

35. Boyne, K.; Sherry, D.D.; Gallagher, P.R.; Olsen, M.; Brooks, L.J. Accuracy of computer algorithms and the human eye in
scoring actigraphy. Sleep Breath. Schlaf Atm. 2013, 17, 411–417. [CrossRef] [PubMed]

36. Sadeh, A. The role and validity of actigraphy in sleep medicine: An update. Sleep Med. Rev. 2011, 15, 259–267. [CrossRef]
[PubMed]

37. Ancoli-Israel, S.; Martin, J.L.; Blackwell, T.; Buenaver, L.; Liu, L.; Meltzer, L.J.; Sadeh, A.; Spira, A.P.; Taylor, D.J. The SBSM Guide
to Actigraphy Monitoring: Clinical and Research Applications. Behav. Sleep Med. 2015, 13 (Suppl. 1), S4–S38. [CrossRef]

38. Ancoli-Israel, S.; Cole, R.; Alessi, C.; Chambers, M.; Moorcroft, W.; Pollak, C.P. The role of actigraphy in the study of sleep and
circadian rhythms. Sleep 2003, 26, 342–392. [CrossRef]

39. Milanti, A.; Chan, D.N.S.; Li, C.; So, W.K.W. Actigraphy-measured rest-activity circadian rhythm disruption in patients with
advanced cancer: A scoping review. Support. Care Cancer 2021, 29, 7145–7169. [CrossRef] [PubMed]

40. Luyster, F.S.; Strollo, P.J., Jr.; Zee, P.C.; Walsh, J.K. Sleep: A health imperative. Sleep 2012, 35, 727–734. [CrossRef]
41. Borbely, A.A.; Daan, S.; Wirz-Justice, A.; Deboer, T. The two-process model of sleep regulation: A reappraisal. J. Sleep Res. 2016,

25, 131–143. [CrossRef]
42. Innominato, P.F.; Roche, V.P.; Palesh, O.G.; Ulusakarya, A.; Spiegel, D.; Levi, F.A. The circadian timing system in clinical oncology.

Ann. Med. 2014, 46, 191–207. [CrossRef]
43. Innominato, P.F.; Komarzynski, S.; Palesh, O.G.; Dallmann, R.; Bjarnason, G.A.; Giacchetti, S.; Ulusakarya, A.; Bouchahda, M.;

Haydar, M.; Ballesta, A.; et al. Circadian rest-activity rhythm as an objective biomarker of patient-reported outcomes in patients
with advanced cancer. Cancer Med. 2018, 7, 4396–4405. [CrossRef] [PubMed]

44. Al Maqbali, M.; Al Sinani, M.; Alsayed, A.; Gleason, A.M. Prevalence of Sleep Disturbance in Patients With Cancer: A Systematic
Review and Meta-Analysis. Clin. Nurs. Res. 2022, 31, 1107–1123. [CrossRef] [PubMed]

45. Sateia, M.J.; Lang, B.J. Sleep and cancer: Recent developments. Curr. Oncol. Rep. 2008, 10, 309–318. [CrossRef] [PubMed]
46. Howell, D.; Oliver, T.K.; Keller-Olaman, S.; Davidson, J.R.; Garland, S.; Samuels, C.; Savard, J.; Harris, C.; Aubin, M.;

Olson, K.; et al. Sleep disturbance in adults with cancer: A systematic review of evidence for best practices in assessment
and management for clinical practice. Ann. Oncol. 2014, 25, 791–800. [CrossRef] [PubMed]

47. Divani, A.; Heidari, M.E.; Ghavampour, N.; Parouhan, A.; Ahmadi, S.; Narimani Charan, O.; Shahsavari, H. Effect of cancer
treatment on sleep quality in cancer patients: A systematic review and meta-analysis of Pittsburgh Sleep Quality Index. Support.
Care Cancer 2022, 30, 4687–4697. [CrossRef] [PubMed]

48. Nzwalo, I.; Aboim, M.A.; Joaquim, N.; Marreiros, A.; Nzwalo, H. Systematic Review of the Prevalence, Predictors, and Treatment
of Insomnia in Palliative Care. Am. J. Hosp. Palliat. Care 2020, 37, 957–969. [CrossRef]

49. Ohayon, M.M.; Partinen, M. Insomnia and global sleep dissatisfaction in Finland. J. Sleep Res. 2002, 11, 339–346. [CrossRef]
50. Pallesen, S.; Sivertsen, B.; Nordhus, I.H.; Bjorvatn, B. A 10-year trend of insomnia prevalence in the adult Norwegian population.

Sleep Med. 2014, 15, 173–179. [CrossRef]
51. Jakobsen, G.; Engstrom, M.; Fayers, P.; Hjermstad, M.J.; Kaasa, S.; Kloke, M.; Sabatowski, R.; Klepstad, P. Sleep quality with WHO

Step III opioid use for cancer pain. BMJ Support. Palliat. Care 2019, 9, 307–315. [CrossRef]
52. Collins, K.P.; Geller, D.A.; Antoni, M.; Donnell, D.M.; Tsung, A.; Marsh, J.W.; Burke, L.; Penedo, F.; Terhorst, L.;

Kamarck, T.W.; et al. Sleep duration is associated with survival in advanced cancer patients. Sleep Med. 2017, 32, 208–212.
[CrossRef]

53. George, G.C.; Iwuanyanwu, E.C.; Anderson, K.O.; Yusuf, A.; Zinner, R.G.; Piha-Paul, S.A.; Tsimberidou, A.M.; Naing, A.; Fu, S.;
Janku, F.; et al. Sleep quality and its association with fatigue, symptom burden, and mood in patients with advanced cancer in a
clinic for early-phase oncology clinical trials. Cancer 2016, 122, 3401–3409. [CrossRef] [PubMed]

54. Mercadante, S.; Aielli, F.; Adile, C.; Ferrera, P.; Valle, A.; Cartoni, C.; Pizzuto, M.; Caruselli, A.; Parsi, R.; Cortegiani, A.; et al. Sleep
Disturbances in Patients with Advanced Cancer in Different Palliative Care Settings. J. Pain Symptom Manag. 2015, 50, 786–792.
[CrossRef] [PubMed]

http://doi.org/10.1111/jsr.12891
http://doi.org/10.5665/sleep.3142
http://doi.org/10.1007/s00520-019-04998-5
http://doi.org/10.1007/s11136-017-1617-2
http://doi.org/10.1017/S1478951517000815
http://www.ncbi.nlm.nih.gov/pubmed/28933313
http://doi.org/10.1007/s00520-013-1918-0
http://www.ncbi.nlm.nih.gov/pubmed/23995812
http://doi.org/10.1007/s11325-012-0709-z
http://www.ncbi.nlm.nih.gov/pubmed/22581483
http://doi.org/10.1016/j.smrv.2010.10.001
http://www.ncbi.nlm.nih.gov/pubmed/21237680
http://doi.org/10.1080/15402002.2015.1046356
http://doi.org/10.1093/sleep/26.3.342
http://doi.org/10.1007/s00520-021-06317-3
http://www.ncbi.nlm.nih.gov/pubmed/34142279
http://doi.org/10.5665/sleep.1846
http://doi.org/10.1111/jsr.12371
http://doi.org/10.3109/07853890.2014.916990
http://doi.org/10.1002/cam4.1711
http://www.ncbi.nlm.nih.gov/pubmed/30088335
http://doi.org/10.1177/10547738221092146
http://www.ncbi.nlm.nih.gov/pubmed/35484919
http://doi.org/10.1007/s11912-008-0049-0
http://www.ncbi.nlm.nih.gov/pubmed/18778557
http://doi.org/10.1093/annonc/mdt506
http://www.ncbi.nlm.nih.gov/pubmed/24287882
http://doi.org/10.1007/s00520-021-06767-9
http://www.ncbi.nlm.nih.gov/pubmed/35079904
http://doi.org/10.1177/1049909120907021
http://doi.org/10.1046/j.1365-2869.2002.00317.x
http://doi.org/10.1016/j.sleep.2013.10.009
http://doi.org/10.1136/bmjspcare-2017-001399
http://doi.org/10.1016/j.sleep.2016.06.041
http://doi.org/10.1002/cncr.30182
http://www.ncbi.nlm.nih.gov/pubmed/27412379
http://doi.org/10.1016/j.jpainsymman.2015.06.018
http://www.ncbi.nlm.nih.gov/pubmed/26311122


Cancers 2022, 14, 3933 12 of 13

55. Nishiura, M.; Tamura, A.; Nagai, H.; Matsushima, E. Assessment of sleep disturbance in lung cancer patients: Relationship
between sleep disturbance and pain, fatigue, quality of life, and psychological distress. Palliat. Support. Care 2015, 13, 575–581.
[CrossRef] [PubMed]

56. Davis, M.P.; Khoshknabi, D.; Walsh, D.; Lagman, R.; Platt, A. Insomnia in patients with advanced cancer. Am. J. Hosp. Palliat. Care
2014, 31, 365–373. [CrossRef] [PubMed]

57. Yennurajalingam, S.; Chisholm, G.; Palla, S.L.; Holmes, H.; Reuben, J.M.; Bruera, E. Self-reported sleep disturbance in patients
with advanced cancer: Frequency, intensity, and factors associated with response to outpatient supportive care consultation—
A preliminary report. Palliat. Support. Care 2013, 13, 135–143. [CrossRef] [PubMed]

58. Delgado-Guay, M.; Yennurajalingam, S.; Parsons, H.; Palmer, J.L.; Bruera, E. Association between self-reported sleep disturbance
and other symptoms in patients with advanced cancer. J. Pain Symptom Manag. 2011, 41, 819–827. [CrossRef] [PubMed]

59. Mercadante, S.; Valle, A.; Cartoni, C.; Pizzuto, M. Insomnia in patients with advanced lung cancer admitted to palliative
care services. Int. J. Clin. Pract. 2021, 75, e14521. [CrossRef] [PubMed]

60. Mystakidou, K.; Parpa, E.; Tsilika, E.; Pathiaki, M.; Patiraki, E.; Galanos, A.; Vlahos, L. Sleep quality in advanced cancer patients.
J. Psychosom. Res. 2007, 62, 527–533. [CrossRef] [PubMed]

61. Graci, G. Pathogenesis and management of cancer-related insomnia. J. Support. Oncol. 2005, 3, 349–359. [PubMed]
62. Fleming, L.; Davidson, J.R. Sleep and Medical Disorders. In The Oxford Handbook of Sleep and Sleep Disorders; Morin, C.M.,

Espie, C., Eds.; Oxford University Press: New York, NY, USA, 2012; pp. 505–519.
63. Matthews, E.E.; Wang, S.Y. Cancer-Related Sleep Wake Disturbances. Semin. Oncol. Nurs. 2022, 38, 151253. [CrossRef] [PubMed]
64. Mogavero, M.P.; DelRosso, L.M.; Fanfulla, F.; Bruni, O.; Ferri, R. Sleep disorders and cancer: State of the art and future perspectives.

Sleep Med. Rev. 2021, 56, 101409. [CrossRef] [PubMed]
65. Schwartz, W.J.; Klerman, E.B. Circadian Neurobiology and the Physiologic Regulation of Sleep and Wakefulness. Neurol. Clin.

2019, 37, 475–486. [CrossRef]
66. Young, J.S.; Bourgeois, J.A.; Hilty, D.M.; Hardin, K.A. Sleep in hospitalized medical patients, part 1: Factors affecting sleep. J. Hosp.

Med. 2008, 3, 473–482. [CrossRef] [PubMed]
67. Yennurajalingam, S.; Frisbee-Hume, S.; Palmer, J.L.; Delgado-Guay, M.O.; Bull, J.; Phan, A.T.; Tannir, N.M.; Litton, J.K.; Reddy, A.;

Hui, D.; et al. Reduction of cancer-related fatigue with dexamethasone: A double-blind, randomized, placebo-controlled trial in
patients with advanced cancer. J. Clin. Oncol. 2013, 31, 3076–3082. [CrossRef] [PubMed]

68. Aaronson, N.K.; Ahmedzai, S.; Bergman, B.; Bullinger, M.; Cull, A.; Duez, N.J.; Filiberti, A.; Flechtner, H.; Fleishman, S.B.;
de Haes, J.C.; et al. The European Organization for Research and Treatment of Cancer QLQ-C30: A quality-of-life instrument for
use in international clinical trials in oncology. J. Natl. Cancer Inst. 1993, 85, 365–376. [CrossRef] [PubMed]

69. Ancoli-Israel, S.; Liu, L.; Marler, M.R.; Parker, B.A.; Jones, V.; Sadler, G.R.; Dimsdale, J.; Cohen-Zion, M.; Fiorentino, L. Fatigue,
sleep, and circadian rhythms prior to chemotherapy for breast cancer. Support. Care Cancer 2006, 14, 201–209. [CrossRef] [PubMed]

70. Liu, L.; Rissling, M.; Natarajan, L.; Fiorentino, L.; Mills, P.J.; Dimsdale, J.E.; Sadler, G.R.; Parker, B.A.; Ancoli-Israel, S. The
longitudinal relationship between fatigue and sleep in breast cancer patients undergoing chemotherapy. Sleep 2012, 35, 237–245.
[CrossRef] [PubMed]

71. Laugsand, E.A.; Kaasa, S.; de Conno, F.; Hanks, G.; Klepstad, P. Intensity and treatment of symptoms in 3,030 palliative care
patients: A cross-sectional survey of the EAPC Research Network. J. Opioid Manag. 2009, 5, 11–21. [CrossRef] [PubMed]

72. Meuser, T.; Pietruck, C.; Radbruch, L.; Stute, P.; Lehmann, K.A.; Grond, S. Symptoms during cancer pain treatment following
WHO-guidelines: A longitudinal follow-up study of symptom prevalence, severity and etiology. Pain 2001, 93, 247–257. [CrossRef]
[PubMed]

73. Mystakidou, K.; Parpa, E.; Tsilika, E.; Gennatas, C.; Galanos, A.; Vlahos, L. How is sleep quality affected by the psychological and
symptom distress of advanced cancer patients? Palliat. Med. 2009, 23, 46–53. [CrossRef] [PubMed]

74. Renom-Guiteras, A.; Planas, J.; Farriols, C.; Mojal, S.; Miralles, R.; Silvent, M.A.; Ruiz-Ripoll, A.I. Insomnia among patients with
advanced disease during admission in a Palliative Care Unit: A prospective observational study on its frequency and association
with psychological, physical and environmental factors. BMC Palliat. Care 2014, 13, 1–12. [CrossRef] [PubMed]

75. Akechi, T.; Okuyama, T.; Akizuki, N.; Shimizu, K.; Inagaki, M.; Fujimori, M.; Shima, Y.; Furukawa, T.A.; Uchitomi, Y. Associated
and predictive factors of sleep disturbance in advanced cancer patients. Psychooncology 2007, 16, 888–894. [CrossRef] [PubMed]

76. Palesh, O.G.; Collie, K.; Batiuchok, D.; Tilston, J.; Koopman, C.; Perlis, M.L.; Butler, L.D.; Carlson, R.; Spiegel, D. A longitudinal
study of depression, pain, and stress as predictors of sleep disturbance among women with metastatic breast cancer. Biol. Psychol.
2007, 75, 37–44. [CrossRef] [PubMed]

77. Lou, V.W.; Chen, E.J.; Jian, H.; Zhou, Z.; Zhu, J.; Li, G.; He, Y. Respiratory Symptoms, Sleep, and Quality of Life in Patients With
Advanced Lung Cancer. J. Pain Symptom Manag. 2017, 53, 250–256. [CrossRef] [PubMed]

78. Strøm, L.; Danielsen, J.T.; Amidi, A.; Cardenas Egusquiza, A.L.; Wu, L.M.; Zachariae, R. Sleep During Oncological Treatment—A
Systematic Review and Meta-Analysis of Associations With Treatment Response, Time to Progression and Survival. Front.
Neurosci. 2022, 16, 199. [CrossRef] [PubMed]

79. Tembo, A.C.; Parker, V. Factors that impact on sleep in intensive care patients. Intensive Crit. Care Nurs. 2009, 25, 314–322.
[CrossRef] [PubMed]

80. Finan, P.H.; Goodin, B.R.; Smith, M.T. The association of sleep and pain: An update and a path forward. J. Pain 2013, 14, 1539–1552.
[CrossRef] [PubMed]

http://doi.org/10.1017/S1478951513001119
http://www.ncbi.nlm.nih.gov/pubmed/24524428
http://doi.org/10.1177/1049909113485804
http://www.ncbi.nlm.nih.gov/pubmed/23616275
http://doi.org/10.1017/S1478951513000850
http://www.ncbi.nlm.nih.gov/pubmed/24182896
http://doi.org/10.1016/j.jpainsymman.2010.07.015
http://www.ncbi.nlm.nih.gov/pubmed/21306864
http://doi.org/10.1111/ijcp.14521
http://www.ncbi.nlm.nih.gov/pubmed/34120396
http://doi.org/10.1016/j.jpsychores.2006.11.008
http://www.ncbi.nlm.nih.gov/pubmed/17467407
http://www.ncbi.nlm.nih.gov/pubmed/16218258
http://doi.org/10.1016/j.soncn.2022.151253
http://www.ncbi.nlm.nih.gov/pubmed/35221163
http://doi.org/10.1016/j.smrv.2020.101409
http://www.ncbi.nlm.nih.gov/pubmed/33333427
http://doi.org/10.1016/j.ncl.2019.03.001
http://doi.org/10.1002/jhm.372
http://www.ncbi.nlm.nih.gov/pubmed/19084897
http://doi.org/10.1200/JCO.2012.44.4661
http://www.ncbi.nlm.nih.gov/pubmed/23897970
http://doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/pubmed/8433390
http://doi.org/10.1007/s00520-005-0861-0
http://www.ncbi.nlm.nih.gov/pubmed/16010529
http://doi.org/10.5665/sleep.1630
http://www.ncbi.nlm.nih.gov/pubmed/22294814
http://doi.org/10.5055/jom.2009.0002
http://www.ncbi.nlm.nih.gov/pubmed/19344044
http://doi.org/10.1016/S0304-3959(01)00324-4
http://www.ncbi.nlm.nih.gov/pubmed/11514084
http://doi.org/10.1177/0269216308098088
http://www.ncbi.nlm.nih.gov/pubmed/18838488
http://doi.org/10.1186/1472-684X-13-40
http://www.ncbi.nlm.nih.gov/pubmed/25136263
http://doi.org/10.1002/pon.1122
http://www.ncbi.nlm.nih.gov/pubmed/17086580
http://doi.org/10.1016/j.biopsycho.2006.11.002
http://www.ncbi.nlm.nih.gov/pubmed/17166646
http://doi.org/10.1016/j.jpainsymman.2016.09.006
http://www.ncbi.nlm.nih.gov/pubmed/27832984
http://doi.org/10.3389/fnins.2022.817837
http://www.ncbi.nlm.nih.gov/pubmed/35516799
http://doi.org/10.1016/j.iccn.2009.07.002
http://www.ncbi.nlm.nih.gov/pubmed/19880319
http://doi.org/10.1016/j.jpain.2013.08.007
http://www.ncbi.nlm.nih.gov/pubmed/24290442


Cancers 2022, 14, 3933 13 of 13

81. Koyama, N.; Matsumura, C.; Tahara, Y.; Sako, M.; Kurosawa, H.; Nomura, T.; Eguchi, Y.; Ohba, K.; Yano, Y. Symptom clusters and
their influence on prognosis using EORTC QLQ-C15-PAL scores in terminally ill patients with cancer. Support. Care Cancer 2022,
30, 135–143. [CrossRef] [PubMed]

82. Jiménez, A.; Madero, R.; Alonso, A.; Martínez-Marín, V.; Vilches, Y.; Martínez, B.; Feliu, M.; Díaz, L.; Espinosa, E.; Feliu, J.
Symptom clusters in advanced cancer. J. Pain Symptom Manag. 2011, 42, 24–31. [CrossRef] [PubMed]

83. Bernatchez, M.S.; Savard, J.; Aubin, M.; Ivers, H. Correlates of disrupted sleep-wake variables in patients with advanced cancer.
BMJ Support. Palliat. Care 2018. Epub ahead of print. [CrossRef]

84. Khater, W.; Masha’al, D.; Al-Sayaheen, A. Sleep assessment and interventions for patients living with cancer from the patients’
and nurses’ perspective. Int. J. Palliat. Nurs. 2019, 25, 316–324. [CrossRef] [PubMed]

85. Siefert, M.L.; Hong, F.; Valcarce, B.; Berry, D.L. Patient and clinician communication of self-reported insomnia during ambulatory
cancer care clinic visits. Cancer Nurs. 2014, 37, E51–E59. [CrossRef] [PubMed]

86. Nesbitt, L.; Goode, D. Nurses perceptions of sleep in the intensive care unit environment: A literature review. Intensive Crit. Care
Nurs. 2014, 30, 231–235. [CrossRef] [PubMed]

87. Ye, L.; Keane, K.; Hutton Johnson, S.; Dykes, P.C. How do clinicians assess, communicate about, and manage patient sleep in
the hospital? J. Nurs. Adm. 2013, 43, 342–347. [CrossRef]

88. Gellerstedt, L.; Medin, J.; Kumlin, M.; Rydell Karlsson, M. Nurses’ experiences of hospitalised patients’ sleep in Sweden:
A qualitative study. J. Clin. Nurs. 2015, 24, 3664–3673. [CrossRef] [PubMed]

89. Gellerstedt, L.; Medin, J.; Kumlin, M.; Rydell Karlsson, M. Sleep as a topic in nursing education programs? A mixed method
study of syllabuses and nursing students’ perceptions. Nurse Educ. Today 2019, 79, 168–174. [CrossRef] [PubMed]

90. Ritmala-Castren, M.; Virtanen, I.; Vahlberg, T.; Leivo, S.; Kaukonen, K.M.; Leino-Kilpi, H. Evaluation of patients’ sleep by nurses
in an ICU. J. Clin. Nurs. 2016, 25, 1606–1613. [CrossRef] [PubMed]

91. Gellerstedt, L.; Medin, J.; Kumlin, M.; Rydell Karlsson, M. Nursing care and management of patients’ sleep during hospitalisation:
A cross-sectional study. J. Clin. Nurs. 2019, 28, 3400–3407. [CrossRef] [PubMed]

92. Induru, R.R.; Walsh, D. Cancer-related insomnia. Am. J. Hosp. Palliat. Care 2014, 31, 777–785. [CrossRef] [PubMed]
93. Flynn, K.E.; Shelby, R.A.; Mitchell, S.A.; Fawzy, M.R.; Hardy, N.C.; Husain, A.M.; Keefe, F.J.; Krystal, A.D.; Porter, L.S.;

Reeve, B.B.; et al. Sleep-wake functioning along the cancer continuum: Focus group results from the Patient-Reported Outcomes
Measurement Information System (PROMIS(®)). Psychooncology 2010, 19, 1086–1093. [CrossRef]

94. Davidson, J.R.; Feldman-Stewart, D.; Brennenstuhl, S.; Ram, S. How to provide insomnia interventions to people with cancer:
Insights from patients. Psychooncology 2007, 16, 1028–1038. [CrossRef] [PubMed]

95. Cheng, K.K.; Yeung, R.M. Impact of mood disturbance, sleep disturbance, fatigue and pain among patients receiving cancer
therapy. Eur. J. Cancer Care 2013, 22, 70–78. [CrossRef] [PubMed]

96. Gullvåg, M.; Gjeilo, K.H.; Fålun, N.; Norekvål, T.M.; Mo, R.; Broström, A. Sleepless nights and sleepy days: A qualitative study
exploring the experiences of patients with chronic heart failure and newly verified sleep-disordered breathing. Scand. J. Caring
Sci. 2019, 33, 750–759. [CrossRef] [PubMed]

97. Lundeby, T.; Hjermstad, M.J.; Aass, N.; Kaasa, S. Integration of palliative care in oncology-the intersection of cultures and
perspectives of oncology and palliative care. Ecancermedicalscience 2022, 16, 1376. [CrossRef] [PubMed]

98. Grutsch, J.F.; Wood, P.A.; Du-Quiton, J.; Reynolds, J.L.; Lis, C.G.; Levin, R.D.; Ann Daehler, M.; Gupta, D.; Quiton, D.F.;
Hrushesky, W.J. Validation of actigraphy to assess circadian organization and sleep quality in patients with advanced lung cancer.
J. Circadian. Rhythm. 2011, 9, 1–12. [CrossRef] [PubMed]

99. Araújo, T.; Jarrin, D.C.; Leanza, Y.; Vallières, A.; Morin, C.M. Qualitative studies of insomnia: Current state of knowledge in the
field. Sleep Med. Rev. 2017, 31, 58–69. [CrossRef]

100. Absolon, N.A.; Balneaves, L.; Truant, T.L.; Cashman, R.L.; Wong, M.; Hamm, J.; Witmans, M. A Self-Administered Sleep
Intervention for Patients With Cancer Experiencing Insomnia. Clin. J. Oncol. Nurs. 2016, 20, 289–297. [CrossRef]

101. Hugel, H.; Ellershaw, J.E.; Cook, L.; Skinner, J.; Irvine, C. The prevalence, key causes and management of insomnia in palliative
care patients. J. Pain Symptome Manag. 2004, 27, 316–321. [CrossRef]

102. Garland, S.N.; Johnson, J.A.; Savard, J.; Gehrman, P.; Perlis, M.; Carlson, L.; Campbell, T. Sleeping well with cancer: A systematic
review of cognitive behavioral therapy for insomnia in cancer patients. Neuropsychiatr. Dis. Treat. 2014, 10, 1113–1124. [CrossRef]

103. Elliott, J.E.; McBride, A.A.; Balba, N.M.; Thomas, S.V.; Pattinson, C.L.; Morasco, B.J.; Wilkerson, A.; Gill, J.M.; Lim, M.M. Feasibility
and preliminary efficacy for morning bright light therapy to improve sleep and plasma biomarkers in US Veterans with TBI.
A prospective, open-label, single-arm trial. PLoS ONE 2022, 17, e0262955. [CrossRef]

104. Palliative Care Network of Wisconsin. Fast Facts #105. Insomnia: Drug Therapies. Available online: https://www.mypcnow.org/
fast-fact/insomnia-drug-therapies/ (accessed on 8 August 2022).

http://doi.org/10.1007/s00520-021-06380-w
http://www.ncbi.nlm.nih.gov/pubmed/34241700
http://doi.org/10.1016/j.jpainsymman.2010.10.266
http://www.ncbi.nlm.nih.gov/pubmed/21402468
http://doi.org/10.1136/bmjspcare-2018-001505
http://doi.org/10.12968/ijpn.2019.25.7.316
http://www.ncbi.nlm.nih.gov/pubmed/31339821
http://doi.org/10.1097/NCC.0b013e318283a7bc
http://www.ncbi.nlm.nih.gov/pubmed/23448958
http://doi.org/10.1016/j.iccn.2013.12.005
http://www.ncbi.nlm.nih.gov/pubmed/24486160
http://doi.org/10.1097/NNA.0b013e3182942c8a
http://doi.org/10.1111/jocn.12985
http://www.ncbi.nlm.nih.gov/pubmed/26373981
http://doi.org/10.1016/j.nedt.2019.05.030
http://www.ncbi.nlm.nih.gov/pubmed/31132729
http://doi.org/10.1111/jocn.13148
http://www.ncbi.nlm.nih.gov/pubmed/26991592
http://doi.org/10.1111/jocn.14915
http://www.ncbi.nlm.nih.gov/pubmed/31091343
http://doi.org/10.1177/1049909113508302
http://www.ncbi.nlm.nih.gov/pubmed/24142594
http://doi.org/10.1002/pon.1664
http://doi.org/10.1002/pon.1183
http://www.ncbi.nlm.nih.gov/pubmed/17352006
http://doi.org/10.1111/j.1365-2354.2012.01372.x
http://www.ncbi.nlm.nih.gov/pubmed/22805171
http://doi.org/10.1111/scs.12672
http://www.ncbi.nlm.nih.gov/pubmed/30866061
http://doi.org/10.3332/ecancer.2022.1376
http://www.ncbi.nlm.nih.gov/pubmed/35702405
http://doi.org/10.1186/1740-3391-9-4
http://www.ncbi.nlm.nih.gov/pubmed/21592392
http://doi.org/10.1016/j.smrv.2016.01.003
http://doi.org/10.1188/16.CJON.289-297
http://doi.org/10.1016/j.jpainsymman.2003.09.010
http://doi.org/10.2147/ndt.S47790
http://doi.org/10.1371/journal.pone.0262955
https://www.mypcnow.org/fast-fact/insomnia-drug-therapies/
https://www.mypcnow.org/fast-fact/insomnia-drug-therapies/

	Introduction 
	Sleep Disorders and Sleep Disturbances 
	Sleep Assessment 
	Prevalence of Poor Sleep Quality 
	Predisposing Factors for Insomnia in Advanced Cancer and Consequences for Other Symptoms 
	Implications for Clinical Practice and Future Research 
	Prevalence of Poor Sleep Quality 
	Cancer-Related Factors for Insomnia in Advanced Cancer 
	Sleep Assessment 
	Treatment 

	Conclusions 
	References

