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ABSTRACT
Sleep is important for immune function, metabolic function 
and physical repair. Sleep is more commonly disrupted in 
women compared with men and is disrupted by surgery, 
chemotherapy, and cancer itself, making gynecological 
oncology patients at higher risk of insomnia and sleep 
disruption. Insomnia and sleep disruption are linked 
to increased pain, poorer quality of life, depression, 
and anxiety which can all negatively affect patient 
outcomes. A number of environmental, behavioral, and 
pharmacological interventions have been investigated to 
improve patient sleep and aid in the recovery process. It 
is vital to understand and address patient sleep quality in 
order to give patients the highest quality care and improve 
outcomes.

INTRODUCTION

Sleep is crucial to the maintenance of normal 
human physiology, including the secretion of growth 
hormones, physical repair, and immune and meta-
bolic function.1 2 Having sleep disturbances or sleep 
disorders, such as insomnia, hypersomnia, or circa-
dian rhythm sleep–wake disorders, can impair these 
functions, which negatively affects patient health, 
outcomes, and quality of life.3–7 It is especially impor-
tant to address sleep in oncology patients because 
30–88% of these patients are affected by sleep 
disturbances, impacting their daily lives, disease 
course, and even prognosis.4

Sleep and sleep disturbances can be assessed 
in several ways, including polysomnography, actig-
raphy, sleep quality indexes, or subjective reporting. 
Polysomnography, the gold standard for measuring 
sleep, is a method in which multiple patient variables 
are monitored overnight and often used in the official 
diagnosis of sleep disorders. However, it is often too 
intensive to be used widely in large studies assessing 
sleep as patients must spend the night in a sleep 
laboratory under observation.8 9 Actigraphy utilizes 
devices that a patient can wear and assesses sleep 
by monitoring patient movement during the night.9 
Actigraphy is also a previously validated method of 
assessing sleep, though it requires the purchase 
of monitors for patients to wear and is thus less 
commonly used in large hospital sleep studies. The 
most commonly used method in hospital studies is 

sleep quality indices, examples of which include the 
Pittsburgh Sleep Quality Index (PSQI) and the patient- 
reported outcome measurement information system 
(PROMIS) measure for sleep.10 11 These tools have 
previously been validated and are prevalent in sleep 
research, likely due to ease of administration as well 
as assessment of other variables such as daytime 
dysfunction, use of sleeping medication, pain, and 
subjective sleep quality.11 12

There are a number of external factors that can 
affect sleep in postoperative patients. Previous 
studies have shown that pain causes the largest 
reduction in sleep duration because it is the most 
likely to persist throughout the night.13 Sleep and pain 
furthermore seem to have a bidirectional relationship 
where sleep disruption can cause hyperalgesia, and 
pain can conversely cause sleep disruption.14–16 In 
patients with breast cancer, those who experienced 
poorer sleep preoperatively had higher postoperative 
pain scores compared with those who reported good 
sleep.17 A proposed mechanism for this phenomenon 
is an elevation of IL- 6 in patients after surgery or in 
those with cancer with sleep disturbances, which 
has previously been correlated to an increase in pain 
scores.15 18 The implication is that decreased sleep 
will raise IL- 6 levels, which then go on to impact the 
central nervous system and sleep center.

There is also evidence that decreased sleep quality 
and increased sleep disruption can affect a patient’s 
recovery after surgery.13 Because sleep is vital for 
immune system functioning, any sleep disruption or 
limitation can cause a delay in healing.14 15 One study 
looking at patients who had fast track hysterectomy 
showed that poor sleep quality on the first postopera-
tive night was associated with longer hospital stays.16 
It is well known that longer hospital stays can lead to 
an increased risk for nosocomial infections.19 Wors-
ening sleep is also associated with increased risk of 
postoperative delirium, which can further contribute 
to worse outcomes.16 Even after leaving the hospital, 
poor sleep can still affect patients by decreasing their 
quality of life. Sleep deprivation is associated with 
decreased activities of daily living (ADL) performance 
and physical functioning after discharge, as well as 
impaired cognitive abilities.2 4 Patients may find them-
selves unable to function to the same level as they did 
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before diagnosis or treatment. Furthermore, women are twice as 
likely to have sleep disturbances or insomnia at some point in their 
lifetime compared with men and sleep dysregulation is thought to 
have more severe consequences in female patients.20

In this paper, we discuss the factors affecting and consequences 
of poor sleep in female oncological and surgical patients, modifi-
able factors to improve patient outcomes, and possible interven-
tions for improving sleep in these patients postoperatively.

SLEEP IN FEMALE PATIENTS WITH CANCER AND AFTER 
SURGERY

Most of the literature surrounding sleep quality and disturbances 
in female surgical patients focuses on patients being treated for 
breast cancer. In fact, patients with breast cancer have the highest 
number of overall complaints of insomnia compared with patients 
with other types of cancer.21 Other studies focus on patients under-
going hysterectomy or with benign gynecological conditions.22 23 
Estimates put the proportion of these surgical patients experiencing 
sleep disturbances at 20–70% before, during, and up to 6 months 
after treatment.24 This indicates the importance of addressing sleep 
in this patient population.

Sleep disturbance is common among female surgical patients 
and its causes are multifactorial (Figure  1). Some of the more 
prevalent causes of sleep problems include disruption from pain, 
nocturia, or hot flashes.25 There is also evidence that elevation of 

cytokines, such as IL- 6, can contribute to sleep problems as well.18 
These disruptors are also known to alter sleep in women who are 
perimenopausal.22 Pain likely disrupts sleep via its persistence 
throughout the night, while nocturia and hot flashes are more likely 
to episodically wake a woman up in the middle of the night, possibly 
disrupting her ability to return to sleep. The reduced total sleep 
duration and multiple awakenings can then lead to poorer sleep 
quality throughout the diagnosis, treatment, and post- treatment 
periods.25

Before treatment
The average breast cancer patient has significant sleep difficulty, 
indicated by a Pittsburgh Sleep Quality Index (PSQI) score >5 (12). 
Before starting treatment, the existing prevalence of sleep distur-
bance among breast cancer patients ranges from 33%–88%.26 Two 
major associated factors with increased levels of sleep disturbances 
are higher levels of depressive symptoms and anxiety.26 27 Predic-
tors of depressive symptoms and anxiety preoperatively include 
fear of future diagnostic tests, undergoing lymph node dissection, 
higher BMI, and lower performance status.26 These factors may 
influence sleep through invasive or preoccupying thoughts that 
either prevent patients from falling asleep, interfere with restful 
sleep, or cause them to awaken throughout the night. In patients 
with noncancerous gynecologic conditions, major depressive 
disorder and higher pelvic pain impact questionnaire (PPIQ) scores 

Figure 1 Factors contributing to sleep disturbance in female surgical Patients
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also tended to have poorer sleep quality and shorter sleep duration 
compared with the general population.23

During treatment
Patient sleep may also be affected during treatment with chemo-
therapy or radiotherapy, most often due to side effects and the 
grueling process of undergoing treatments. In one study, the 
proportion of breast cancer patients who met the diagnostic criteria 
for insomnia was three times higher in patients receiving chemo-
therapy vs the general population.21 Cancer patients receiving 
chemo or radiotherapy also had higher levels of physical fatigue 
that persisted for the duration of their treatment.28 This fatigue 
was strongly correlated with poor sleep quality. Cancer- related 
and treatment- related fatigue likely contribute to poor quality 
sleep through both direct and indirect mechanisms. Other studies 
have linked poor sleep during chemotherapy and radiotherapy to 
chemo- induced nausea and vomiting, which may prevent sleep or 
interrupt it.17 In fact, nocturnal awakenings increase in frequency 
while patients are undergoing chemotherapy.29 These results are 
consistent with other studies which showed that sleep disturbances 
developed in as many as 65% of patients while they were receiving 
adjuvant chemotherapy and radiation therapy.26

After treatment
In patients who undergo surgical procedures, sleep problems tend 
to persist post- treatment.24 27 Over half of patients who have under-
gone surgery for breast cancer still have insomnia at 6 months post- 
operatively.27 These results are often influenced by patient outlook; 
those who have more optimism tend to experience fewer negative 
emotions and a lower degree of hopelessness with resulting lower 
sleep disturbances.

Kim and Lee compared sleep and fatigue in women at 3 and 
6 weeks post- hysterectomy. The patients reported significantly 
more sleep disturbance post- operatively that persisted up to at 
least 6 weeks in those who had a vaginal hysterectomy.30 However, 
patients who had an abdominal hysterectomy reported better sleep 
and less fatigue at 6 weeks compared with their baseline.30 Inter-
estingly, it seems as though younger women are more likely to 
have a higher number of nocturnal awakenings during the night 
than older women.21 30 One possible explanation for this is that a 
diagnosis requiring a hysterectomy at a younger age may induce 
more anxiety, depression, and stress leading to increased sleep 
disturbances.5 Furthermore, for patients who underwent a hyster-
ectomy and then immediate surgical menopause have been shown 
to have worse sleep trajectories compared with women who had 
already undergone menopause at the time of their surgery.31 This 
is likely due to the sudden onset of menopause symptoms such as 
hot flashes, bladder dysfunction, and myalgias, which can interrupt 
sleep.

It is important to address sleep because of the bidirectional rela-
tionship that sleep has with symptoms such as pain and depression, 
as well as its effect on long term quality of life and survival. Sleep 
problems can lead to a decreased ability to perform daily tasks or 
work, which then leads to problems with physical functioning and 
daily quality of life.25 Patients may not be able to do everything that 
they could before their diagnosis or treatment, leading to a possible 
loss of independence. Poor sleep and sleep deprivation have further 
been linked to an increase in post- operative pain.25 32 As previously 

discussed, pain has a bidirectional relationship with sleep and thus 
can also impact quality of life and physical functioning. Insomnia 
has further been linked to lowered immune and metabolic func-
tions and may be related to an acceleration of cancer progression. 
In fact, Ren and colleagues showed that just a 10% increase in 
patient sleep efficiency could result in a decrease in mortality as 
high as 32%.27 This emphasizes the need to examine and address 
the causes of sleep disturbances in this population.27

SLEEP IN GYNECOLOGICAL ONCOLOGY PATIENTS

Sleep is often disturbed in gynecologic oncology patients, whether 
at diagnosis, during treatment, or post- treatment (Figure 2). More 
than half of survivors report experiencing sleep disturbances, poor 
sleep quality, or insomnia and sleep difficulties fall in the top five 
reported problems for these patients.33–35 It is important to study 
sleep in this population due to the rising incidence and mortality 
of gynecologic cancers.36 37 Endometrial cancer incidence and 
mortality rates increased by 0.7% and 1.1% each year between 
1999 and 2016, while ovarian cancer is the fifth highest cause of 
cancer death in women.38 39 Furthermore, there is evidence that 
sleep dysfunction is worse in gynecologic cancer survivors at a 
prevalence of 40%–55% compared with all cancer survivors at 
30%–50%.40 Given sleep’s effects on quality of life and patient 
outcomes in this population, it is vital to recognize and address 
sleep disturbances early on.

Before treatment
Sleep disorders can arise before treatment begins in some types of 
gynecological cancer, while in others they arise during or after treat-
ment. For instance, patients with endometrial cancer often have 
sleep quality comparable to the healthy population due to earlier 
diagnosis and a lack of systemic symptoms for most patients.35 In 
contrast, patients with ovarian cancer often report a higher sleep 
disorder rate compared with the general population before they 
undergo surgery, with some studies showing as many as two thirds 
of patients with ovarian cancer having poor sleep quality, as meas-
ured by a PSQI >5, that can persist over a year after diagnosis.5 33 35 
The highest prevalence of this insomnia occurs at 3 months after 
diagnosis.41

In patients with ovarian cancer, insomnia affects 14–60% of 
patients, twice as many as patients without ovarian cancer, with 
symptoms persisting years after diagnosis.42 The most commonly 
cited risks of developing sleep disorders in the ovarian cancer 
population are abdominal discomfort and high distress at time of 
diagnosis.4 5 35 Abdominal discomfort is often a result of a diagnosis 
later in the course of disease, while high distress may be related 
to the general diagnosis of cancer, prognosis, loss of fertility, or 
anxiety about treatment. There are also three variables predictive of 
the development of clinically significant insomnia in patients with 
ovarian cancers: younger age (<50 years old), higher unmet needs 
in the physical and daily living domains, and increased anxiety.43 
Specific subcategories of these variables may include loss of 
fertility, early menopause leading to symptoms such as hot flashes, 
and sexual disharmony.4 As discussed earlier, a higher incidence 
of insomnia in younger patients may be related to having a cancer 
diagnosis earlier in life, surgical menopause, as well as loss of 
fertility.
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Poor sleep quality is also present in patients with cervical cancer. 
Tian and colleagues compared sleep quality in patients with cervical 
cancer before adjuvant therapy to the general female population 
and found that almost twice as many women with cervical cancer 
(52.6% compared with 27.6%) had poor sleep quality.4 These 
results indicate that no matter the type of gynecological cancer, 
many women develop problems with sleep around the time of 
diagnosis.

Proposed mechanisms of the development of sleep disturbances 
include the release of cytokines such as tumor necrosis factor (TNF) 
or C- reactive protein (CRP), depression and distress, and cancer- 
related fatigue.35 IL- 6 and other proinflammatory cytokines are 
thought to be the biggest mechanistic factors in play. In patients 
with ovarian cancer, those who have advanced stage or invasive 
disease at diagnosis have increased plasma IL- 6, which is asso-
ciated with a profound effect on the central nervous system and 
subsequent sleep impairment.44 This same IL- 6 increase is seen 
in many other types of cancers andis linked to sleeping difficulties 
as well. In addition, there are multiple patient factors that increase 
IL- 6, such as increased body mass index (BMI) and tobacco use, 
which, when combined with a cancerous process, can further exac-
erbate sleep disturbances.45

During treatment
Many gynecological cancers are treated surgically, but neoad-
juvant and adjuvant chemotherapy are also commonly used and 

these treatments affect sleep as well. King and colleagues studied 
patient- reported outcome measures among women with ovarian 
cancer undergoing palliative chemotherapy and found that sleep 
disturbances were prevalent at 24%, making it one of the most 
commonly occurring side effects.46 Other studies have found that 
as many as 80% of patients with gynecological cancer had sleep 
disorders while they were staying in the hospital.47 This latter 
finding may be related to the process of undergoing treatment or 
due to hospital factors such as noise, light, or nursing interventions 
that disrupt or prevent sleep.

Combination chemotherapy and radiotherapy is thought to have 
the greatest impact on sleep quality.35 Some of the most common 
treatment- induced side effects include pain, fatigue, anxiety, and 
depression, all of which can affect sleep quality.4 This is particu-
larly salient in patients who suffer from chemo- induced peripheral 
neurotoxicity, which can cause intense pain and sensory discom-
fort leading to disturbed sleep.4 As stated earlier, pain is the most 
likely symptom to persist throughout the night, thus making it a 
common cause of sleep onset latency or disruption. Radiotherapy 
can furthermore lead to urodynamic alterations that interrupt sleep 
during the night.4 These sleep disturbances can then persist after 
treatment has been completed.37

After treatment
The majority of sleep problems emerge after surgical interven-
tion. Postoperative PSQI scores increase significantly compared 

Figure 2 Factors contributing to sleep disturbances in gynecological oncology patients. BMI, body mass index; IL, interleukin; 
RT, radiotherapy
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with patient baselines, with almost 70% of patients having poor 
sleep quality.35 The most commonly affected areas include subjec-
tive sleep quality, sleep disturbances, and daytime dysfunction.35 
Mechanisms often include sleep fragmentation and reduced sleep 
time due to surgical stress, pain, and postoperative drugs.35

Sleep disturbances also occur after completion of non- surgical 
treatments such as radiotherapy and chemotherapy. According to 
Ilhan and colleagues, who looked at patients with cervical cancers, 
radiotherapy is associated with poor sleep quality due to urolog-
ical symptoms such as nocturia and can have effects on daytime 
dysfunction, sleep latency, and sleep quality.35 Patients receiving 
chemotherapy have a rate of insomnia three times higher than the 
general population.21 Tian and colleagues compared the prevalence 
of poor sleep quality before and after adjuvant therapy with the 
general female population and found that there was an increase 
in the prevalence of poor sleep quality after adjuvant therapy.4 The 
highest prevalence of sleep disturbances occurs in gynecological 
cancer survivors who received combination therapy.34

Sleep duration improves around 6 months after surgery, though 
the quality of sleep does not.5 35 37 However, there are factors that 
can hinder this improvement. For instance, depressive symptoms 
predict a decline in sleep over time in patients with ovarian cancer.5 
This connection is also observed in gynecological oncology patients 
who undergo a hysterectomy and/or an oophorectomy; PSQI scores 
in these patients have a positive correlation with anxiety and 
depression.47 Furthermore, a disturbed body image after treatment 
is also a main predictor of poor sleep quality in patients who receive 
radical surgery.47 The possible proposed mechanisms for this 
observed phenomenon include GABA system or serotonin receptor 
functioning, discomfort, as well as elevations in IL- 6 impacting the 
central nervous system.18

While more than 50% of women recover their well- being within 
6 months, there is still a large proportion who continue to have 
symptoms and poor well- being affecting their sleep more than 18 
months after treatment37; this has subsequent impacts on quality 
of life. Studies have shown that as many as 40% of women may 
have this issue.37 48 Major predictive factors of this phenomenon 
include younger age, a history of anxiety, or a history of depres-
sion.37 A greater number or severity of stressors at the time a 

patient undergoes surgery is also associated with a poorer quality 
of life a year after diagnosis.49

INTERVENTIONS TO IMPROVE SLEEP

Before treatment
Sleep interventions before treatment with chemotherapy, radi-
otherapy, or surgery focus on methods to improve sleep hygiene 
and mitigation of symptoms that may be contributing to sleep 
disturbances (Table 1). The National Cancer Institute (NCI) makes a 
number of both non- pharmacological and pharmacological sugges-
tions for improving sleep.7 Non- pharmacological recommendations 
include cognitive behavioral therapy for insomnia (CBT- I), a regular 
sleep schedule, relaxing before bedtime, or limiting caffeine intake. 
Pharmacological recommendations include drugs to treat sleep–
wake cycle disturbances, such as zolpidem, benzodiazepines, or 
melatonin, although they suggest that any drugs be used in combi-
nation with lifestyle changes with the goal of only using drugs over 
the short term.50

During treatment
Sleep disturbances are common in patients with gynecological 
cancer who are undergoing chemotherapy and radiotherapy.51 
The most effective strategies shown to combat these effects are 
cognitive behavioral therapy (CBT) and exercise therapy.52 These 
two interventions, particularly when combined, have been shown 
to reduce fatigue in patients with ovarian cancer undergoing 
chemotherapy.52 Furthermore, management of the side effects of 
chemotherapy or radiotherapy, such as nausea, is also essential to 
improving sleep, as these symptoms have previously been shown 
to be associated with poorer quality of sleep.53

After treatment
Sleep interventions in the immediate postoperative period include 
environmental and pharmacological interventions. One of the most 
studied environmental interventions is the use of eye masks and 
ear plugs. These function to block light and noise, which is particu-
larly salient because noise is one of the most cited causes of awak-
enings in patients in hospital.2 14 This intervention has been shown 

Table 1 Interventions to improve sleep

Non- pharmacological Pharmacological

Before treatment/survivorship Cognitive behavioral therapy for insomnia Zolpidem

Regular sleep schedule Benzodiazepines

Limit caffeine intake Melatonin

Increased physical activity   

During chemotherapy/radiation Cognitive behavioral therapy Zolpidem

Exercise therapy Benzodiazepines

Proactive treatment toxicity management Melatonin

After surgery Eye masks Zolpidem

Ear plugs Dexmedetomidine

Regulating fluid intake Melatonin

Ambient noise limitation Diphenhydramine
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to improve sleep depth, sleep length, and reduce the number of 
awakenings throughout the night.2 16 Mahran and colleagues 
compared the use of eye masks with routine care with low light, 
low noise, and limited awakenings for drugs and found significantly 
improved sleep quality and pain scores in the intervention group.15 
In this study, pain reduction was evident on the first postoperative 
day, indicating a rapid effect. Given the low cost of earplugs and eye 
masks, this may be a relatively inexpensive method of combating 
some modifiable factors affecting sleep postoperatively.

In addition to eye masks and earplugs, or in the case that these 
interventions could not be implemented, there are other envi-
ronmental changes that have been shown to be beneficial. As 
discussed earlier, noise and light are two of the most common sleep 
disruptors, with nursing activities during the night rounding out the 
list.2 14 Reducing nighttime noise and light on the wards, as well as 
clustering nursing activities in order to have minimal interruptions 
throughout the night have all been shown to improve sleep quality 
and duration.14 16 Furthermore, exposure to daytime light has been 
shown to be important for sleep regulation, particularly in older 
patients, allowing them to sleep longer.2

There are also interventions specifically related to patient care in 
the hospital that can be used to mitigate sleep disturbances and are 
recommended by the NCI. These include regulating fluid intake to 
avoid awakening during the night to urinate, encouraging patients 
to void before going to bed, avoiding caffeine or other stimulants, 
helping the patients position themselves comfortably, and encour-
aging the patient to be active and out of bed as much as possible 
during the day.50

Pharmacological interventions for sleep disruptions in hospital 
have been studied less because first- line interventions typically 
involve different subsets of the aforementioned non- pharmacological 
methods.50 Previously proposed drugs include zolpidem and mela-
tonin.16 50 Drugs such as benzodiazepines are not used as often 
due to considerations for the risk of tolerance, dependence, or 
withdrawal.50 Antihistamines can also induce drowsiness, but 
have been shown to reduce sleep quality.54 Existing studies have 
shown that zolpidem may reduce postoperative pain and fatigue, 
as well as improving patient quality of life while decreasing narcotic 
consumption.16 Dexmedetomidine may decrease the prevalence 
of postoperative delirium in the days following a surgery.16 While 
these drugs are generally deemed safe to use in this patient popu-
lation, they are typically meant to be used as shorter- term more 
immediate management and in conjunction with long- term lifestyle 
changes.50 This is because, while the drugs improve sleep quality, 
they do not recreate normal sleep architecture. More investigation 
is needed into the benefits of this type of intervention in patients 
with gynecological cancers.18

As discussed earlier, patients may still suffer from sleep distur-
bances after their discharge from the hospital. These disturbances 
are less likely to be related to the same factors as sleep in the 
hospital, but nonetheless there are interventions that may aid these 
patients. Similarly to how daylight exposure helps patients staying 
in the hospital, bright light therapy has been shown to improve 
sleep disturbances and health- related quality of life in patients with 
ovarian and endometrial cancer.55 In patients with ovarian cancers, 
an increase in physical activity is associated with improved sleep 
outcomes.48 There has also been evidence that CBT, particularly 
CBT- I, is an effective way to improve sleep efficiency, total wake 

time, and time to sleep onset in patients who have undergone 
surgery for breast or gynecological cancer.50 56 Other proposed 
methods include yoga and exercise, such as walking.50 These 
methods are particularly salient for patients who have undergone 
surgically induced menopause after a hysterectomy but cannot use 
hormone therapy due to the nature of their cancer.57

CONCLUSION

Sleep is a vital factor for recovery and quality of life, particularly 
in female oncology patients who have a plethora of environmental 
and physical barriers to undisturbed sleep. Poor sleep can lead 
to increased pain, depression, anxiety, and worse outcomes.5 35 
Conversely, good sleep in survivors is linked with a more positive 
affect and fewer episodes of anxiety or depression.40 Because of 
the difference sleep quality poses to outcomes and patient quality 
of life, patient sleep at diagnosis, during treatment, and after treat-
ment must be addressed. As such, it is vital that providers routinely 
assess their patients for sleep disturbances with scales such as the 
General Sleep Disturbance Scale (GSDS) in addition to counseling 
their patients on methods to improve sleep hygiene.7 51 There are 
several successful interventions that have previously been investi-
gated including earplugs, eye masks, environmental changes, and 
CBT that may aid these patients in achieving improved sleep, which 
subsequently helps their recovery. Many of these interventions 
are easily implemented at a low cost, or no cost, and may benefit 
patients with gynecological cancers.
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