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Abstract

Objective/Background—To examine the impact of prostate cancer (PCa) on sleep health for 

patients and caregivers. We hypothesized that sleep disturbances and poor sleep quality would be 

prevalent among patients with PCa and their caregivers.

Patients/Methods—A systematic literature search was conducted according to the Preferred 

Reporting Items for a Systematic Review and Meta-analysis guidelines. To be eligible for this 
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systematic review, studies had to include: (1) patients diagnosed with PCa and/or their caregivers; 

and (2) objective or subjective data on sleep. 2,431 articles were identified from the search. After 

duplicates were removed, 1,577 abstracts were screened for eligibility, and 315 underwent full-text 

review.

Results and Conclusions—Overall, 83 articles met inclusion criteria and were included 

in the qualitative synthesis. The majority of papers included patients with PCa (98%), who 

varied widely in their treatment stage. Only 3 studies reported on sleep among caregivers of 

patients with PCa. Most studies were designed to address a different issue and examined sleep 

as a secondary endpoint. Commonly used instruments included the Insomnia Severity Index and 

European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaires 

(EORTC-QLQ). Overall, patients with PCa reported a variety of sleep issues, including insomnia 

and general sleep difficulties. Both physical and psychological barriers to sleep are reported in 

this population. There was common use of hypnotic medications, yet few studies of behavioral 

interventions to improve sleep for patients with PCa or their caregivers. Many different sleep 

issues are reported by patients with PCa and caregivers with diverse sleep measurement methods 

and surveys. Future research may develop consensus on validated sleep assessment tools for use 

in PCa clinical care and research to promote facilitate comparison of sleep across PCa treatment 

stages. Also, future research is needed on behavioral interventions to improve sleep among this 

population.
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INTRODUCTION

Sleep problems are extremely common in the population and result in substantial morbidity. 

35.5% of US male adults have short sleep duration (<7 hours),1 and it is associated with 

multiple chronic health conditions and greater health utilization.

Another major issue is sleep apnea, involving abnormal breathing during sleep, with an 

estimated global prevalence of 711-961 million.2 Sleep apnea is associated with multiple 

cardiovascular sequelae. Sleep apnea has also been associated with urinary and sexual 

problems in men, including nocturia3 and erectile dysfunction.4

Previous studies have examined the relationship between sleep disorders and cancer risk. Liu 

et al. reported pooled results showing that neither short sleep nor long sleep was associated 

with the risk of prostate cancer (PCa).5 Similarly, a systematic review by Stone et al. 

reported no significant relationships between short or long sleep duration and PCa-specific 

mortality.6 By contrast, shift work was associated with an increased risk of PCa.7

Another important consideration is survivorship and maximizing quality of life for cancer 

survivors. For patients who are recently diagnosed or treated for cancer, previous research 

has reported high rates of sleep disturbances of up to 75%, substantially higher than the 

general population.1 That notwithstanding, most studies have focused on breast cancer.8 
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Less is known about the prevalence of sleep health problems among patients diagnosed with 

PCa, or their family caregivers. However, research in other chronic conditions has shown 

that caregivers experience sleep disruption which in turn impinge upon their quality of life 

and caregiving capacity.9 Our objective was to examine the impact of PCa on sleep health, 

including the type and frequency of sleep problems, association of sleep health with quality 

of life, and interventions to improve sleep health in patients with PCa and caregivers. We 

hypothesize that sleep disturbances and poor sleep quality are prevalent among patients with 

PCa and caregivers..

METHODS

We conducted a systematic review of research on sleep among patients with PCa and/or 

caregivers. To do so, we identified published studies that administered sleep monitoring 

devices and/or sleep-related questionnaires or survey items to patients with PCa and/or their 

caregivers.

Eligibility Criteria

To be eligible for this systematic review, studies had to include: (1) patients diagnosed 

with PCa and/or caregivers of patients with PCa; and (2) measurement of sleep. Studies 

were excluded if they did not collect sleep data specifically for patients with PCa or their 

caregivers (e.g., aggregate responses among patients with a variety of cancer diagnoses), if 

only fatigue was measured instead of sleep, non-English, or only published as an abstract. 

Figure 1 displays the PRISMA flow diagram.

Search Strategy

A systematic literature search was according to the PRISMA guidelines on January 21, 

2020, including PubMed/Medline, Embase, the Cochrane Library, Biosis Citation Index 

(BCI), Cumulative Index to Nursing and Allied Health (CINAHL), Web of Science, Food 

Science & Technology Abstracts, and APA PsycINFO. No date or language limits were 

applied. Bibliographies of included studies were reviewed for additional references (see 

Appendix for search strategy).

Data Screening and Extraction

Two reviewers independently screened titles and abstracts using Covidence, with 

disagreements resolved by consensus discussion. The full texts of potentially eligible articles 

were retrieved and reviewed for inclusion. Bibliographies of these selected articles was 

analyzed for further eligible articles. The studies that met inclusion criteria were assessed by 

≥2 independent reviewers using a standardized data extraction form to ensure they satisfied 

the inclusion criteria. Extracted data included the sample size, cancer-related data, study 

design, subjective and/or objective measures of sleep, and analysis of the links between 

sleep health with other outcomes (e.g., quality of life). Disagreements were resolved through 

consensus. Eligible studies were assessed for quality utilizing the Hawker et al. quality 

assessment checklist, with scores ranging from 9-36.10
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RESULTS

We identified 80 studies reporting on sleep among patients with PCa (Table 1) and 3 studies 

that included caregivers or both patients and caregivers (Table 2). The results are grouped by 

the sleep measure applied (see Appendix for a description of the measures).

Studies of Sleep in Patients with Prostate Cancer (Table 1; N=80)

Actigraphy—Two studies were identified that measured sleep with actigraphy. Hanisch et 

al.11 examined patients with PCa undergoing androgen deprivation therapy (ADT). Total 

sleep time was 5.9 hours, and sleep efficiency was 75%. Holliday et al.12 recruited early-

stage PCa patients undergoing radiotherapy. Over the course of therapy, there was a trend 

of decreased sleep onset latency (rate change: 0.86), indicating that patients fell asleep 

faster as therapy continued, but no significant difference in sleep efficiency or sleep duration 

across the weeks of therapy. In summary, these studies using objective sleep parameters 

found insufficient sleep duration in patients on ADT, and no change in sleep duration during 

radiation therapy.

Athens Insomnia Index (AII)—One study, conducted by Navarro-Martínez et al., 

administered the Athens Insomnia Index (AII). They examined peripheral inflammation 

among patients with PCa undergoing antiandrogen therapy, finding sub-threshold insomnia 

symptoms among the men according to the AII (2.3).13

Brief Pain Inventory (BPI)—One study in this review measured sleep using the Brief 

Pain Inventory (BPI). Specifically, in a mixed population of cancer patients (25% PCa) with 

symptomatic bone metastases treated with palliative radiation therapy, Khan and colleague 

found PCa was not significantly associated with sleep disturbance, as captured on the BPI, 

compared to other primary cancer sites.14

Cancer Problems in Living Scale (CPILS)—One study in this review used the CPILS 

to measure sleep. Specifically, Baker et al. administered the CPILS to PCa patients 1 

year post-diagnosis and found 37% reported sleep difficulties were a top concern among 

patients.15

Edmonton Symptom Assessment System—One study in this review examined 

sleep using the Edmonton Symptom Assessment System. Specifically, Yennurajalingam and 

colleagues surveyed patients with advanced PCa and found that 40% had clinically relevant 

problems with sleep.16

The European Organization for Research and Treatment of Cancer Core 
Quality of Life Questionnaire (EORTC-QLQ)—Ten studies administered the EORTC-

QLQ, which includes a question assessing sleep difficulties. Approximately half of 

these studies assessed prevalence of sleep difficulties in specific populations and/or the 

relationship between sleep difficulties and outcomes, such as survival. For instance, Zenger 

found that 39% of a sample of PCa patients at various treatment stages reported sleep 

difficulties, noting that this was higher than the general population (29%).17 Jonler and 

colleagues found that 25% of patients with metastatic PCa reported sleep difficulties,18 
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yet Lintz and colleagues found that sleep difficulties were more common among patients 

with advanced versus localized PCa.19 In a prospective analysis of patients with metastatic 

PCa, Collette and colleagues found that sleep difficulty, paradoxically, was an independent 

predictor of survival.20

The remaining studies made use of the EORTC-QLQ to examine change in symptoms. 

For instance, Jasinska and colleagues found that 42% of hospitalized terminally ill patients 

with PCa reported sleep difficulties, which remained unchanged between the beginning 

and end of their hospital stay.21 Mols et al. recruited patients with PCa to complete 

questionnaires before treatment and 6 weeks and 3 months post-treatment, finding patients 

with PCa reported significant decreased sleep difficulty post-treatment.22 van Andel et 

al., conducted a prospective randomized trial of patients randomized to either receive 

epirubicin 25 mg/m2 weekly or 100 mg/m2 every 4-weeks. After 8 weeks, patients treated 

with 100 mg of epirubicin reported less sleep difficulty compared to before starting the 

medication.23 Vordermark et al., conducted a cross-sectional survey of men treated with 

either 3-D conformal boost to 74Gy or two high dose rate brachytherapy boost after 46 

Gy 3-D conformal treatment.24 Sleep difficulty had the highest mean score among the 

other EORTC QLQ-C30 symptoms. Roeloffzen et al., 2010 investigated quality of life in 

PCa post-brachytherapy, finding a statistically significant reduction in insomnia at 6 years 

post-treatment compared to the baseline.25 In summary, the EORTC-QLQ-C30 was used in 

numerous studies, including patients with both localized and advanced disease, with variable 

results as to the extent of sleep problems compared to other quality of life issues, and in one 

study suggesting a link between sleep difficulty with survival.

Epworth Sleepiness Scale (ESS)—Several studies administered the ESS. Hanisch et 

al. found that patients undergoing ADT reported mild levels of sleepiness.11 Another study 

found that sleepiness was higher among patients with PCA undergoing ADT than those not 
undergoing ADT.26 Monga et al. evaluated sleep in patients with localized PCa throughout 

different stages of radiotherapy, finding an increase in ESS score from pre-radiotherapy to 

completion of treatment.27 Sharma et al. reported results of a randomized controlled trial 

comparing the effect of high dose isoflavones versus taste-matched control in patients with 

PCa undergoing androgen deprivation therapy, finding no significant difference in sleepiness 

between baseline scores and scores at 6- or 12 months post-treatment.28

EQ Visual Analogue Scale—Jefford et al. measured patient-reported quality of life 

among cancer survivors several years post-diagnosis using the EQ Visual Analogue Scale.29 

At 1-year post-diagnosis, 29.6% of patients with PCa said agree or strongly agree to “I 

always feel tired,” while 35.0% agreed with this statement 5-years post-diagnosis.

Functional Assessment of Cancer Therapy (Prostate: FACT-P and General: 
FACT-G)—Two studies administered the FACT. Ukoli and colleagues performed a cross-

sectional survey to assess quality of life after radical prostatectomy in African American 

men, finding that 53% reported fatigue and 39% reported sleep probems.30 Stephens and 

colelagues examined changes in quality of life during neoadjuvant hormonal therapy in a 

subset of patients with PCa in a trial of standard and high-dose radiotherapy.31 Compared to 

the baseline, patients reported that they were sleeping less well than usual, with an increase 
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in fatigue. In summary, these two studies demonstrated that fatigue and sleep problems 

among patients treated by radical prostatectomy worsened after hormonal therapy.

General Sleep Disturbance Scale (GSDS)—Several studies administered the GSDS. 

Rich and colleagues found that auricular electroacupuncture among patients with PCa 

undergoing ADT was associated with a decline in sleep disturbance (mean 57 to 

37).32Miaskowski and colleagues measured longitudinal changes in sleep disturbance using 

the GSDS in patients with PCa undergoing primary or adjuvant radiation therapy.33 Sleep 

disturbance increased over the course of radiation therapy, then declined after treatment. 

Merriman et al. examined the relationship between attentional fatigue with sleep quality 

in patients with breast and PCa prior to radiation therapy. Among patients with PCa, 

sleep disturbance was inversely associated with fatigue.34 In summary, studies using the 

GSDS highlight specific patient factors associated with sleep disturbances, the relationship 

between attentional fatigue with sleep disturbances, and a possible benefit from auricular 

electroacupuncture.

Generalized Anxiety Disorder-10 (GAD-10)—Sharpley et al. measured anxiety scores 

in patients with PCa using the “GAD-10” (GAD-7 supplemented by 3 additional items).35 

Among patients not using ADT, the mean GAD-10 score for trouble sleeping was 1.5 versus 

1.9 with ADT(p=0.004).

Insomnia Severity Index (ISI)—Twelve studies administered the ISI. Savard et al., 2005 

surveyed patients with PCa an average of 4 years after treatment.36 Overall, 31.5% reported 

non-specific sleep difficulties with 18% meeting insomnia criteria. Among men meeting 

criteria for insomnia, 47.5% reported that onset followed the cancer diagnosis. Among 

patients with insomnia prior to diagnosis, 68% reported that the cancer diagnosis and/or 

treatment aggravated their sleep difficulties.

Savard et al., 2013 recruited patients with PCa receiving radiation therapy with or without 

ADT to complete questionnaires regarding insomnia over 16 months. Insomnia was present 

in 14.3% of the radiation therapy group and 22.0% of the radiation therapy/ADT group at 

baseline. Rates remained relatively stable during follow-up in the radiation group (range 

13.5 to 21.6%), whereas they increased progressively in the radiation therapy/ADT group to 

41.9% at 4 months and remained around 40% thereafter. Hot flashes and night sweats were 

significant mediators of the relationship between ADT and insomnia. Urinary frequency was 

a significant mediator of the relationship between radiation therapy with insomnia.

Savard et al., 2015 conducted a longitudinal study of the effect of adjuvant treatments for 

patients with breast and PCa over 18-months. Hormone therapy exposure was associated 

with significantly increased ISI scores overall (mean of 5.4 vs 7.3), which was mediated by 

night sweats (48.6% of total effect).

Dirksen et al., 2009 recruited veterans with PCa undergoing various treatments for a survey 

study, 51% of whom had metastatic disease.37 Mean ISI score among the sample was 9.9, 

and 53% had clinically significant insomnia, with 45% experiencing “difficulty initiating 

sleep” and 55% experiencing “problems maintaining their sleep.” When men complained 
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about sleep problems to their healthcare provider, almost all were prescribed sleeping 

medication. There was a significant positive relationship between insomnia severity with 

depression.

Dirksen et al., 2014. conducted a longitudinal study of patients with nonmetastatic PCa.38 

There were significant differences between pre- and post-radiation ISI scores (5.4 versus 

7.4). Dirksen et al., 2016 conducted a longitudinal study of symptoms in patients with PCa 

receiving radiation therapy.39 Insomnia was found to significantly worsen post-treatment 

(pretreatment mean: 5.5, post treatment mean: 6.5).

Fillion et al. recruited patients with breast and PCa (at surgical follow-up) to perform a 

French-Canadian adaptation of the Multidimensional Fatigue Inventory,40 and the ISI. The 

mean ISI score among the prostate sample was 6.1. Higher fatigue was associated with 

greater insomnia.

Cessna et al. recruited patients with hematologic cancer and PCa, including men starting 

ADT and men previously treated with surgery without ADT.41 They found that greater 

fatigue was significantly correlated with insomnia in the subset with PCa.

Hervouet et al. conducted a cross-sectional study of patients with PCa treated with various 

methods (radiotherapy, brachytherapy, and radical prostatectomy),42 and 31.9% reported 

insomnia. There were no significant differences in insomnia between treatment types.

Trudel-Fitzgerald et al. conducted a prospective longitudinal study of patients with cancer 

receiving different treatments.43 Patients with PCa reported less insomnia and fatigue 

compared to breast, gynecological and other cancer types. In summary, many studies have 

examined insomnia using the ISI in patients undergoing multiple forms of treatment for PCa, 

generally showing higher rates of insomnia after treatment, particularly hormonal therapy.

Insomnia Interview Schedule (IIS)—Savard et al. (2009) conducted a prospective 

longitudinal study measuring the prevalence of insomnia across patients with various cancer 

sites.44 Among participants with various cancers, 28.5% and 26.2% met diagnostic criteria 

for insomnia disorder at baseline and at 2 months, respectively. Patients with PCa presented 

with the lowest rates of insomnia across other cancer sites with rates of 15.8% at baseline 

and 15.9% at 2 months. Combining insomnia disorder and insomnia symptoms, prevalence 

rates were 37.8% at baseline which significantly decreased to 27.8% at 2 months.

Savard et al. (2011) assessed the prevalence of insomnia in patients with PCa across 18 

months.45 Prevalence of insomnia was the lowest for patients with PCa (25% to 39%) 

throughout the study duration, compared to other forms of cancer. In summary, studies using 

the ISS suggest lower rates of insomnia in PCa compared to other cancer types.

International Restless Legs Syndrome (RLS) Severity Scale—Desax et al. 

published a case report of two patients with metastatic castration-resistant PCa.46 Both 

patients reported RLS with enzalutamide, with scores of 27 and 28 out of 40 on the RLS 

Severity Scale.
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MD Anderson Symptom Inventory (MDASI)—Three studies administered the MDASI. 

Basch et al., examining cabozantanib and pain, found that PCa patients who experienced a 

reduction in pain also reported a reduction (approximately 50%) in sleep disturbance versus 

those without a decrease in pain.47 Second, Cleeland et al., conducted a prospective study 

of symptoms in patients with various cancers, finding disturbed sleep was the second most 

severe reported symptom among patients with PCa after fatigue.48 Third, Gonzalez and 

colleagues examined symptom burden among men with PCa undergoing radiation therapy, 

finding disturbed sleep was the most severe symptom among men who receiving ADT; 

whereas, participants who did not receive ADT reported no severe symptoms that interfered 

with daily activities.49 In summary, three studies showed that sleep disturbance is among the 

most severe symptoms reported in PCa, which is worse with ADT and pain.

Medical Outcomes Survey (MOS) Sleep—Thomas et al. conducted a longitudinal 

study of patients with breast and PCa cancers undergoing radiation.50 They found a 

significant downward trend in the number of hours of sleep among men with PCa during 

treatment and follow-up.

Memorial Symptom Assessment Scale (MSAS)—Difficulty sleeping on the MSAS 

was reported by more than half of all patients with cancer (52.8% with PCa).51 Knapp 

et al. evaluated the trajectories of the six most prevalent symptoms reported by patients 

undergoing radiation therapy for PCa.52 Occurrence of sleep difficulties declined over time, 

as did severity and distress scales for sleep difficulties over time. In summary, these studies 

showed that although sleep disturbances are frequent in PCa, they declined over time in men 

undergoing radiation therapy.

Memorial Anxiety Scale for Prostate Cancer (MAX-PC)—Roth et al. developed the 

MAX-PC, which includes measures assessing sleep.53 Mehnert and colleagues administered 

the MAX-PC to patients at the beginning of an oncological rehabilitation program, finding 

that 32% of patients after prostatectomy reported that cancer-related distress affected 

sleep.54

Obstructive Sleep Apnea (OSA) Clinical Diagnoses—Gozal et al. conducted a 

nationwide study to examine the relationship between OSA diagnoses with risk and 

outcomes for various cancers.55 For PCa, they found no significant difference in the risk 

of metastasis and mortality between those with and without OSA. In summary, one study 

looking at clinical diagnoses of sleep apnea did not find an association with lethal PCa.

Pittsburgh Sleep Quality Index (PSQI)—Nine studies administered the PSQI. Among 

these studies, several administered the PSQI to evaluate change in sleep from pre to post-

treatment. In a study examining the use of hypnotic therapy for patients with PCa suffering 

from hot flashes, Elkins and colleagues found PSQI improved from baseline to follow-up.56 

Golshani and colleagues delivered mindfulness-based cognitive therapy to a single patient 

with PCa whose PSQI scores improved during the study.57 Also, McQuade et al. found, 

as part of their study to evaluate a tai chi/qi tong intervention during radiation therapy, 

that those in the intervention group slept longer than the control group.58 In a study of 

patients with PCa , Saini et al. found those undergoing ADT reported worse sleep quality 
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as measured by the PSQI than those not undergoing ADT.59 In a similar study design, 

Koskderelioglu et al. found worse sleep quality as measured by the PSQI among those 

undergoing ADT compared to those not undergoing ADT.26 Hoyt and colleagues, examining 

patients undergoing radiation therapy or radical prostatectomy for localized PCa, found that 

worse sleep quality at study entry was predictive of higher levels of depressive symptoms 

post-treatment.60

On the other hand, several studies administered the PSQI in cross sectional study designs. 

For instance, Miaskowski et al. administered the PSQI to patients with PCa prior to 

undergoing radiation therapy, demonstrating that most patients demonstrated poor sleep 

quality.33 Penedo et al. compared sleep quality between patients from different race/

ethnicities and found Hispanic men had the worst (highest) PSQI, followed by African 

American men, and non-Hispanic white.61 Humpel et al. compared sleep quality between 

patients with different types of cancer, finding patients with PCa reported fewer sleep 

disturbances than did patients with breast cancer.62 In summary, both observational and 

interventional studies suggest racial/ethnic differences in sleep quality among patients with 

PCa, worse sleep quality with hormonal therapy, and possible short-term improvements in 

sleep quality with behavioral interventions like mindfulness and tai chi/qi tong.

PROMIS Sleep Disturbance—Six studies administered the PROMIS Sleep Disturbance 

questionnaire. Quach et al. examined sleep in patients with PCa, finding that the PROMIS 

score averaged 50, indicating mild sleep disturbance.63 Similarly, among patients with 

localized PCa, Reeve and colleagues found evidence of mild sleep difficulties in their 

sample.64

Dickinson et al. examined sleep in patients with localized PCa scheduled for radiation 

therapy across several time points found sleep disturbance as measured by the PROMIS 

was highest post-treatment, then declined to their lowest point 12 months post-treatment 

(43.8).65

Lashbrook and colleague surveyed patients with different cancer diagnoses and found that 

patients with PCa reported the highest mean scores on the PROMIS sleep disturbance 

scale.66 On the other hand, Jensen et al. also surveyed patients with different cancer 

diagnoses and found scores on the PROMIS sleep disturbance survey among patients with 

PCa were slightly below other cancers.67

Feng et al. recruited patients with PCa following radiation therapy and found sleep 

disturbance as measured by the PROMIS was associated with lower urinary tract symptoms, 

pain, and depressive symptoms.68 In summary, multiple studies have examined sleep 

disturbance using PROMIS, demonstrating links between sleep with physical and mental 

quality of life.

Other Self-Reported Measures—A variety of self-reported sleep measures have 

been used in the PCa literature. Alban et al. examined self-reported sleep duration and 

awakenings in a single patient with PCa who received acupuncture after prostatectomy, 

finding that the treatment was associated with fewer awakenings.69 Kim et al. examined 
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the efficacy of an informational intervention to ameliorate PCa treatment effects and found 

that the intervention group reported a fewer self-reported sleep problems than control.70 

In a study evaluating an 8-week mindfulness-based stress reduction intervention, Carlson 

and colleagues found self-reported sleep quality among patients with PCa improved after 

the intervention.71 In a study examining patients using a compression device after radical 

prostatectomy, Cindolo and colleagues found 23% self-reported “bothersome insomnia” as a 

result of the device.72

Pacheco et al. assessed a number of changes among patients after receiving a PCa diagnosis 

and observed reports of difficulty sleeping, higher consumption of sleep medications, more 

sleep disruptions, and difficulty falling asleep.73 Msaouel et al. examined quality of life 

barriers among patients with PCa and found that inability to sleep was the fourth most 

challenging issue.74 Tewari et al. examined differences in discomfort while sleeping in 

patients with PCa using a catheter-less technique for radical prostatectomy, finding that this 

technique was associated with fewer reports of discomfort during sleep.75

LeMasters et al. examined sleep duration in a variety of cancer survivors and non-cancer 

controls, finding PCa survivors reported more inefficient sleep than non-cancer controls.76 

Bill-Axelson et al. examined sleeping problems in men with localized PCa randomized 

to radical prostatectomy (RP) or watchful waiting and found that sleep problems were 

consistently reported by between 30 and 40% of men in both groups.77(p)

Challapalli et al. examined sleep disturbance in patients with PCa receiving ADT and found 

that 25% of patients reported sleep disturbance in some form.78

Jan et al. performed a population-based survey of Swedish men with clinically localized 

PCa managed with watchful waiting, radical prostatectomy or radiation therapy and found 

sleep problems were not associated with relapse, PCa, or non-PCa mortality, but were 

associated with increases in perceived stress.79 Greenberg et al. examined self-reported sleep 

duration in patients with PCa during radiation therapy. Patients slept the most during the 

final week of treatment.80 In summary, numerous interventional and observational studies 

used a heterogeneous grouping of other self-reported measures for sleep.

Symptom Related Daily Interference Scale (SRDIS)—De Valois et al. examined the 

effect of applying an ear acupuncture protocol among patients with PCa and observed a 

reduction in sleep-related daytime interference after treatment.81

Sleep Disturbance Index (SDI)—Gustaffson et al. (1995) examined sleep disturbance 

among men diagnosed with PCa on biopsy found SDI scores increased significantly 4 weeks 

after diagnosis, then decreased at 14 weeks.82

Surgical Outcomes Measurement System (SOMS)—Kundu et al. performed a 

prospective longitudinal assessment of patients with clinically localized or locally advanced 

PCa at baseline and post-treatment.83 For men treated with surgery, the mean score on the 

SOMS did not change over time, but for men who underwent active surveillance, the mean 

score on the SOMS worsened at 3 months.
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You, Your Family, and the City of Hope are a Team—Zhou et al. conducted a 

cross-sectional survey of patients with various cancer types and assessed the extent to which 

sleep was a problem for these groups.84 Patients with PCa were least likely of all cancers 

to report severe sleep problems (4.3% reported sleep being a “severe” or “very severe” 

problem).

Qualitative Methods—Several studies utilized qualitative methods to examine sleep in 

patients with PCa. Flynn et al. used focus groups to discuss sleep issues contributing 

to sleep-wake functioning in patients with multiple cancers, including PCa. 85 Factors 

contributing to poor sleep included anxiety, as well as physical factors (e.g., hot flashes, 

restless legs, bowel control or urination). Consequences of poor sleep included daytime 

sleepiness/tiredness and fatigue. Prescription sleep aids were discussed for managing sleep 

problems.

Holmstrom et al. examined sleep using semi-structured interviews of patients with 

metastatic castration-resistant PCa (mCRPC) who were chemotherapy-naïve at a median 

of 4.8 years since the diagnosis of metastasis.86 Sleep problems were described as among 

the greatest impacts of mCRPC on health-related quality of life. Patients reported that sleep 

problems were not always related to thinking about the disease or pain, but also due to 

nocturia.

Grunfield et al. examined sleep quality and duration in patients with metastatic PCa 

undergoing ADT with focus groups.87 Participants reported having nocturia and hot flashes 

or night sweats that negatively impacted sleep quality and duration. Some participants 

reported behavioral responses (e.g., changing pillows and room temperature). The resultant 

fatigue contributes to tiredness and negative moods during the day. In summary, data 

from qualitative studies identified sleep problems as a significant barrier to quality of life 

and well-being among patients with PCa, with both urinary and hormonal symptoms as 

contributing factors.

STUDIES WITH CAREGIVERS (Table 2; N=3)

Studies Including Both Caregivers and Patients with Prostate Cancer—Robbins 

et al. reported an analysis of sleep-related posts to an online PCa community.88 Most posts 

were authored by patients (86%), with 16% from caregivers. The most common complaint 

was general trouble sleeping. Use of prescription sleep aids was reported in 22% of posts. 

Qualitative analysis revealed the presence of physical (e.g., hot flashes) and psychological 

(e.g., anxiety) barriers to sleep.

Studies with Caregivers Exclusively

General Sleep Disturbance Scale (GSDS): Fletcher et al. recruited family caregivers of 

patients with PCa before radiation therapy, finding that more than one third of caregivers 

had high scores for sleep disturbance and that greater sleep disturbance was associated with 

reduced quality of life.89 In a subsequent study, Fletcher and colleagues (2009) reported 

on longitudinal assessments of caregivers, finding that sleep at baseline was a significant 

predictor of individual differences in the trajectory of fatigue.90 In summary, two studies of 
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caregivers found that sleep disturbance was prevalent and associated with evening fatigue 

and quality of life.

Synopsis of Study Quality Ratings: In the case of studies that included patients with 

PCa, the average quality score was 30.6 (out of 36), ranging from 21 (Elkins)56 to 36 

(McQuade).58 In caregiver studies, quality scores were on average 33.3, ranging from 26 

(Robbins)88 to 33 (Fletcher).89

DATA INTERPRETATION AND EXPERT RECOMMENDATIONS

This systematic review confirms that PCa has a substantial impact on sleep health as 

measured by a diverse range of instruments. Sleep was a common problem faced by 

PCa survivors compared to other survivorship issues, although the proportion of patients 

reporting clinically significant disturbances varied widely across different populations and 

treatment types.

Other symptoms were linked with sleep difficulties in patients with PCa, including both 

physical (e.g., night sweats, urinary symptoms, pain) and psychological symptoms (e.g., 

cancer-related distress, depression, and anxiety). Some studies also suggested differences in 

sleep disturbance based on demographic factors, such as age and ethnicity.

A few studies compared sleep disturbances between patients with PCa and other cancers. In 

some studies, patients with PCa had a similar prevalence of sleep disturbance compared to 

other cancers; in others, patients with PCa had less subjective sleep disturbance compared to 

patients with other malignancies.

We identified scant literature on how to improve sleep health, specifically for patients with 

PCa. The limited available data suggest that interventions such as acupuncture, hypnotic 

therapy, mindfulness-based cognitive therapy, and educational information may provide 

short-term benefits. A systematic review by Teleni et al. of the effects of dietary and 

exercise interventions on quality of life in men with PCa undergoing ADT found no such 

interventions focused on improving sleep quality and insomnia.91 Overall, the evidence for 

interventions addressing sleep health specifically was limited, and additional studies are 

needed to specifically examine interventions to improve sleep health in the PCa population. 

This area of future research is particularly critical given the potential negative consequences 

of high rates of sleeping medications reported among PCa survivors. Moreover, evidence-

based and effective sleep interventions in PCa may be a response to the call for innovative 

and personalized tools for PCa care.92

Many of the studies were observational or examined sleep as a secondary endpoint in a 

study designed to address a different issue. Some studies found changes in sleep health over 

time among men undergoing different types of treatment. For example, multiple studies of 

patients undergoing radiation therapy experienced a reduction in sleep disturbances over the 

course of treatment. By contrast, several studies found worse sleep health during ADT.

It is important to note that our focus was sleep and not fatigue, although this related 

parameter was addressed in some included studies. Cancer-related fatigue is defined by the 
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National Comprehensive Cancer Network (NCCN) as a distressing, persistent, subjective 

sense of physical, emotional, and/or cognitive tiredness or exhaustion related to cancer 

or cancer treatment that is not proportional to recent activity and interferes with usual 

functioning.93 Fatigue is rarely an isolated symptom and most often occurs with other 

symptoms such as pain, emotional distress, anemia and sleep disturbances. Fatigue should 

be systematically assessed, and the NCCN has a dedicated guideline on screening and 

management of cancer-related fatigue. It recommends evaluation for sleep disturbance as 

one of many important components in the assessment of potentially treatable contributory 

factors.

Sleep disturbances are specifically addressed in general cancer survivorship guidelines from 

the NCCN.93 They recommend that questions about sleep should be asked at regular 

intervals, especially when there is a change in clinical status or treatment. By contrast, 

the American Cancer Society Prostate Cancer Survivorship Guidelines do not specifically 

address sleep. Our results suggest that PCa and its treatment can have many different 

negative effects on sleep, and in fact, sleep disturbances are among the top concerns of 

patients with PCa. The relative lack of studies dedicated specifically to improving sleep in 

patients with PCa highlights an important gap for future research.

In addition, our systematic review identified only three studies that reported on sleep health 

among caregivers of patients with PCa.88-90 The limited available data suggest that sleep 

disturbances are common among caregivers, and that they are associated with fatigue 

and poor quality of life. Further research is needed to identify the barriers to sleep and 

interventions to improve sleep quality for caregivers.

Conclusion

Sleep health is an important component to PCa survivorship, which is closely linked to 

quality of life. Both patients and their caregivers report a variety of sleep disturbances, and 

hypnotic sleep medications are commonly used. More research is needed into behavioral 

options to improve sleep among patients with PCa and caregivers.
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ABBREVIATIONS

ADT Androgen deprivation therapy

CPILS Cancer Problems in Living Scale

EORTC-QLQ The European Organization for Research and Treatment of Cancer 

Core Quality of Life Questionnaire
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ESS Epworth Sleepiness Scale

FACT-P Functional Assessment of Cancer Therapy Prostate

FACT-G Functional Assessment of Cancer Therapy General

GSDS General Sleep Disturbance Scale

GSDS General Sleep Disturbance Scale

GAD-10 Generalized Anxiety Disorder-10

IIS Insomnia Interview Schedule

ISI Insomnia Severity Index

RLS International Restless Legs Syndrome Severity Scale

MDASI MD Anderson Symptom Inventory

MOS Medical Outcomes Survey Sleep

MAX-PC Memorial Anxiety Scale for Prostate Cancer

MSAS Memorial Symptom Assessment Scale

OSA Obstructive Sleep Apnea

PSQI Pittsburgh Sleep Quality Index

PCa Prostate Cancer

SDI Sleep Disturbance Index

SOMS Surgical Outcomes Measurement System

SRDIS Symptom Related Daily Interference Scale
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Figure 1. 
PRISMA Flow Diagram
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