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INTRODUCTION

Disturbed sleep is one of the major complaints of cancer patients,1,2 and includes complaints 
of difficulty falling asleep and staying asleep, before, during and for years after treatment.3 A 
few studies have explored the prevalence of sleep disordered breathing (SDB),4,5 and some 
studies examined periodic limb movements in sleep (PLMS),6 but most sleep studies con-
ducted in cancer patients have focused on insomnia. 

PREVALENCE OF SLEEP DISTURBANCES IN CANCER

Studies suggest that 30–75% of newly diagnosed or recently treated cancer patients report 
sleep problems, which is a rate about two times as high as in the general population.1,2 On the 
other hand, insomnia symptoms are found in 30–50% of cancer patients.3,7 Most of these stud-
ies however, have primarily been cross-sectional using convenience samples and examining 
self-reported sleep disturbances with no objective measures. 

Subjective Sleep Measures
As mentioned, cancer patients report higher rates of sleep disturbances than the general 

population. Anderson et al.,8 compared 354 cancer patients with 72 psychiatric patients and 
290 non-patient volunteers. Results showed that 62% of the cancer patients reported moderate 
to severe sleep disturbance, while 53% of the depressed patients and only 30% of the volun-
teers reported the same complaint. 

Patients with different types of cancer report different kinds and different rates of sleep prob-
lems. In a large survey among more than 1000 patients with different types of cancer in differ-
ent phases of treatment, 31% reported insomnia symptoms, 28% reported excessive daytime 
sleepiness, and 41% complained of restless legs.9 In this survey, lung cancer patients had the 
highest or second-highest prevalence of sleep problems in general, while breast cancer pa-
tients had a high prevalence of insomnia and fatigue. In another survey, Savard et al.6 studied 
the prevalence of insomnia in 300 women with breast cancer, finding that 19% met the diag-
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nostic criteria for insomnia and 95% of those being chronic in-
somnia. In addition, they found that in greater than 50% the 
onset of insomnia preceded the breast cancer diagnosis. Nev-
ertheless, 58% of the patients reported that cancer aggravated 
their sleep problems.

There have been two large-scale longitudinal studies in pa-
tients with heterogeneous cancer sites. Savard et al.10,11 studied 
almost 1000 patients during the peri-operative phase while 
they awaited surgery for mixed cancer sites and followed them 
2, 6, 10, 14, and 18 months later. Pre-surgery, 59% had insom-
nia symptoms (28% with insomnia disorder) while at 18 
months 36% still suffered from insomnia symptoms (21% with 
insomnia disorder). In another large-scale prospective study, 
Palesh et al.12 examined insomnia in over 800 patients sched-
uled to receive at least four cycles of chemotherapy for all stages 
of various types of cancer. Sleep complaints were assessed on 
the last day of cycle 1 and of cycle 2 of chemotherapy. At cycle 1, 
80% of the patients exhibited insomnia symptoms (43% with 
insomnia disorder) but by cycle 2 the rates decreased to 68% 
(35% with insomnia disorder). 

Objective Sleep Measures
Polysomnography (PSG), i.e., overnight sleep measurements 

that record brain waves, eye movement, muscle tension, and 
often respiration, heart rate and leg movements is the gold stan-
dard for recording sleep. Although not invasive, PSG record-
ings are cumbersome, particularly for cancer patients who are 
already fatigued or in pain. Therefore, only a few studies have 
used PSG to study sleep in cancer. 

Silberfarb et al.13 used PSG to study and compare lung cancer, 
breast cancer and insomnia patients with normal volunteers. 
They found that patients with insomnia had the shortest total 
sleep time. The lung cancer patients spent more time in bed but 
did not sleep more than the breast cancer or normal controls, 
and therefore had lower sleep efficiency (the percent of time in 
bed actually spent asleep). Lung patients also had longer sleep 
onset latency (time to fall asleep) and spent more time awake 
during the night than those with breast cancer or the normal 
sleepers. Our laboratory collected PSG data immediately post-
chemotherapy in 33 breast cancer patients and found that pa-
tients experienced disturbed sleep, spending more time in 
lighter levels of sleep (stages N1 and N2) and less time in deep 
(stage N3) or REM sleep. These women also spent more time 
awake with lower sleep efficiency than the general population, 
even after the completion of their chemotherapy.14 

A few studies have used PSG to examine the prevalence of 
specific sleep disorders. In the Silberfarb et al.13 study described 
above, none of the cancer patients were found to have SDB, but 
there was a higher preponderance of PLMS in the cancer pa-
tients than in controls or insomnia patients. Fiorentino et al.14 
found that 36% of breast cancer patients had PLMS. Since 
PLMS is treatable, these data suggest that it is important to rule 

out PLMS as a cause of sleep disturbance in patients with cancer. 
The prevalence of obstructive sleep apnea (OSA) has been 

studied in patients with head and neck cancer with resulting 
rates being quite varied (from 12 to 91.7%); however these 
were all small scale studies (from 17 to 33 patients).4,5 In breast 
cancer patients, our laboratory found that 48% of the women 
had at least mild OSA,15 a substantially higher prevalence than 
that reported in age-comparable non-cancer women.

Since PSGs can be burdensome for cancer patients, actigra-
phy is now commonly used to gather objective sleep measures. 
An actigraph, a small device about the size of a large wrist watch, 
is worn on the wrist of the non-dominant hand, records move-
ment via motion-sensitive accelerometers. Special algorithms 
have been developed to estimate sleep and wake time from the 
movement, and correlation studies with electroencephalogra-
phy suggest high reliability. 

Miaskowski and Lee16 used wrist actigraphy recorded over a 
48-hour period in 24 patients at various time points during ra-
diation therapy for bone metastases. Subjective sleep complaints 
increased as the radiation therapy progressed. In these patients, 
sleep efficiency decreased but frequent urination, rather than 
pain intensity, was reported to be the main cause of awakening 
in the night. 

In studies from our laboratory, actigraphic sleep measures 
and patient reports of sleep quality were measured in 82 wom-
en before and during chemotherapy for breast cancer. Results 
showed that breast cancer patients were already complaining 
of sleep problems prior to the start of chemotherapy,17 and acti-
graphic recordings confirmed that the women were asleep on 
average for only 77% of the night. 

Our laboratory also compared 68 patients with breast cancer 
to age-matched women with no cancer and studied them with 
actigraphy and questionnaires before the start of chemothera-
py, after four cycles of chemotherapy and one year later.18 Pre-
chemotherapy, those with cancer, compared to those with no 
breast cancer, napped more, had worse sleep quality, more fa-
tigue, more depressive symptoms, more disrupted circadian ac-
tivity rhythms and worse quality of life. At the end of cycle 4 of 
chemotherapy, the patients showed worse sleep, increased fa-
tigue, more depressive symptoms, and more disrupted circadi-
an activity rhythms compared to their own pre-chemotherapy 
levels and compared to the non-cancer women. By one year, the 
patients’ fatigue, depressive symptoms, and quality of lie re-
turned to pre-chemotherapy levels but were still worse than 
those with no cancer. Nap time and circadian activity rhythms 
did not differ from those of the non-cancer women. 

RISK FACTORS OF SLEEP  
DISTURBANCES

There are multiple factors that put cancer patients at greater 
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risk of sleep problems. Savard et al.6 studied prevalence, clinical 
characteristics and risk factors for insomnia in 300 breast can-
cer patients and found that higher risk of insomnia was associ-
ated with sick leave, unemployment, widowhood, lumpectomy, 
chemotherapy, and a less severe stage of cancer at diagnosis. In 
advanced cancer patients, higher risk was associated with low-
er performance status, anxiety, depression and confusion. In a 
large survey of 982 different types of cancer patients, Davidson 
et al.9 found that insomnia-related risk factors included fatigue, 
age, restless legs, sedative/hypnotic use, low or variable mood, 
dreams, concerns and recent cancer surgery.

Radiation and chemotherapy are both reported to produce 
sleep disturbances, yet, as mentioned, studies are now showing 
that sleep disturbances already exist before the start of treat-
ment. Cimprich19 administered self-report items relating to 
sleep quality, fatigue and distress to breast cancer patients who 
had not yet undergone treatment and found that insomnia was 
correlated with high levels of distress and was the most fre-
quent symptom with 88% of the sample reporting difficulty 
sleeping. Subjective reports of distress and anxiety were corre-
lated with insomnia, and even before treatment had begun, 
self-ratings of fatigue and sleep difficulty were high. In patients 
whose self-ratings of anxiety (as well as anger) were low, levels 
of insomnia and fatigue were still high. Data from our labora-
tory showed that disturbed sleep pre-treatment was correlated 
with fatigue, depressive symptoms and functional outcome in 
breast cancer patients,17 and sleep quality during chemotherapy 
was associated with the prevalence and severity of pre-treatment 
symptoms.20 This contrasts with the general notion that dis-
turbed sleep prior to treatment is attributable to the increased 
anxiety and stress accompanying the recent diagnosis of a life-
threatening illness. 

Studies on symptom clusters have revealed that sleep and fa-
tigue are often part of a same cluster of three or more symp-
toms.20-25 Moreover, most cross-sectional and prospective stud-
ies have found a strong correlation between sleep disturbances 
and fatigue,25-28 with a similar trajectory over time.18

The relationship between sleep disturbances and depressive 
symptoms are also not well described in cancer patients. It is 
known that insomnia is often comorbid with depression, that 
sleep disturbance is a risk factor of depressive symptoms and 
that the amount of insomnia in cancer patients has been shown 
to be as high as the amount of insomnia found in depressed 
patients, yet studies revealed that depression and sleep distur-
bances already exist before the start of cancer treatment.17,19 
This suggests that sleep problems may be independent of these 
psychological/physiological factors.

Poor sleep in cancer patients also increases the risk of poor 
quality of life. Our laboratory studied the effect of quality of life 
and actigraphic measurements of sleep in 166 women with 
breast cancer.29 As with previous studies from our laboratory, 
data were collected pre-chemotherapy and at the end of cycle 4 

of chemotherapy. Poor quality of life was reported at both time 
points. Short total sleep time and long naps were also recorded 
at both time points. Decreased quality of life was associated with 
the poor sleep.

BIOLOGICAL RHYTHMS

Studies among animals and humans suggest that cancer it-
self may be a result of disturbed biological rhythms. The dis-
ruptions in biological rhythmicity are relevant to cancer, to the 
mitotic properties of cancerous cells themselves, to the treat-
ments of cancer and the time-of-day of their administration, and 
possibly to the quality of life in cancer patients. There is grow-
ing interest in examining the biological rhythms of cancer pa-
tients. Actigraphy, described above, is a convenient and effec-
tive instrument to measure circadian activity rhythms. 

Mormont et al.,30 using actigraphy, studied the circadian 
rhythm of the rest/activity cycle and of serum cortisol, leuko-
cyte counts and neutrophil counts in patients with metastatic 
colorectal cancer for three consecutive days prior to beginning 
chronomodulated chemotherapy. Patients with marked activity 
rhythms (i.e., greater activity when out of bed than when in 
bed), had a 5-fold higher survival at two-year follow-up than 
those with less synchronized rhythms. Patients with marked 
activity rhythms also had better quality of life and reported sig-
nificantly less fatigue. Circadian rhythms in activity and in white 
blood cells were jointly prognostic of response. The authors 
concluded that the rest/activity cycle can be used to determine 
prognosis for cancer patients’ survival and tumor response. 

Chemotherapy appears to be particularly disruptive of rest/
activity circadian rhythms,11,31 although radiation therapy was 
also found to have a detrimental effect.16 Our laboratory also 
used actigraphy to measure circadian activity rhythms as well 
as sleep/wake patterns in breast cancer patients. We found that 
the first administration of chemotherapy was associated with 
transient circadian disruption, but that repeated administra-
tion of chemotherapy resulted in progressively worse and more 
enduring rhythm impairments.11 In addition, while circadian 
activity rhythms were often robust at baseline, the desynchro-
nization during chemotherapy was correlated with fatigue, low 
daytime light exposure and decreased quality of life.17,32 

Another study conducted among 49 patients with advanced 
cancer, assessed with actigraphy from 3 days before to 10 days 
after the administration of a chemotherapy cycle, found a sig-
nificant proportion (45%) of patients showing a sustained de-
terioration of their rest-activity pattern following chemothera-
py administration, with both increased nighttime activity level 
and decreased diurnal activity level.33 While there are some data 
suggestive of improvement of the rest-activity patterns back to 
pre-cancer treatment levels once the active phase of cancer treat-
ment is over, at least among patients with early-stage disease, the 
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disturbance remains worse than in matched controls.18 

SUMMARY

In summary, the risk factors of sleep disruptions in cancer 
patients are multifactorial. Savard and Morin7 summarized in-
somnia-related factors in cancer into three categories: 1) pre-
disposing factors that increase the individual’s general vulnera-
bility to develop insomnia, such as hyperarousability, being fe-
male, aging, and a personal and a familial history of insomnia; 
2) precipitating factors that trigger the onset of sleep distur-
bances, such as the cancer itself, cancer-related emotional im-
pact and functional loss, and cancer-related treatments and 
symptoms such as pain, and delirium; and 3) perpetuating fac-
tors that contribute to the maintenance of sleep disturbance 
over time, such as maladaptive sleep behaviors and faulty be-
liefs and attitudes about sleep. It is likely that sleep disruptions 
in cancer patients, particularly insomnia, are more likely co-
morbid with cancer and with other cancer-related symptoms, 
rather than secondary to cancer treatments and other cancer-
related symptoms, such as fatigue, pain and depression.  

TREATMENT OF SLEEP  
DISTURBANCES IN CANCER 

Pharmacotherapy
Although pharmacotherapy is the most prescribed therapy 

for cancer patients with sleep disturbances,7,9 there is a paucity 
of studies examining pharmacologic interventions in cancer 
patients. One review concluded that evidence is not sufficient 
to recommend specific pharmacologic interventions for sleep 
disturbances in cancer patients.2 Clinicians need to evaluate 
the relative effectiveness and side-effect profiles of pharmaco-
logic agents and researchers need to be challenged to evaluate 
the impact of pharmacologic treatment on sleep disturbances 
among cancer patients.2

Non-Pharmacotherapy
The NIH State of the Science Conference on Insomnia con-

cluded that cognitive-behavioral therapy (CBT) is the most ef-
fective and most durable treatment for insomnia.34 There are 
now multiple studies supporting the efficacy for behavioral 
treatment of insomnia in cancer survivors.3,35-43 These studies 
have been quite consistent in demonstrating that CBT (combin-
ing stimulus control, sleep restriction, cognitive restructuring, 
sleep hygiene and sometimes relaxation) results in increased 
sleep efficiency and reduced total wake time, decreased psycho-
logical distress, and improved quality of life. 

Bright light therapy is another non-pharmacological treat-
ment option that appears promising. Daily 30 minute exposure 

to bright light during chemotherapy resulted in circadian ac-
tivity rhythms and fatigue staying at stable levels and quality of 
life improving.44-46 Similar results, including improvement in 
sleep, have been found in cancer survivors.47 Bright light might 
be an excellent, non-invasive, non-pharmacological treatment 
for cancer patients.

CONCLUSION AND FUTURE 
DIRECTIONS 

Sleep disturbances in cancer patients are common and are 
often multifactorial, and likely are comorbid with cancer. In 
addition, the cancer itself, cancer related symptoms and cancer 
treatment may all exacerbate sleep problems. Further animal 
and clinical trials are needed to help understand the cellular 
and molecular mechanisms of those symptoms, particularly 
the roles of cytokines, and to help develop biological interven-
tions. Pharmacologic treatments are still the most common in-
terventions for sleep disturbances in cancer patients, yet CBT 
may be more advantageous due to the durability of cognitive 
behavior modification. The long-term goal of research on sleep 
disturbances in cancer patients should be to find treatment ap-
proaches that will improve quality of life during treatment and/
or during the course of treatment. 
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