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Purpose: Patients with prostate cancer have high survival rates, but report low Quality of Life (QOL) due to sleep
difficulties. This scoping review aimed to explore and identify current publication trends, major concepts, measurements,
and interventions regarding sleep disturbance in patients with prostate cancer. Methods: Using the Arksey & O’Malley
scoping review method, structured searches for articles published from 2000 to 2021 were conducted on six electronic
databases usmg a comblnatlon of the terms “prostate cancer”, “malignant neoplasm of prostate”, “sleep*”, “circadian
rhythm”, and “insomnia”. Results: Thirty-one studies were reviewed. The publication rate has increased from 6.5%
(2000~2005) to 51.6% (2016~2021). The Insomnia Severity Index (ISI) was the most frequently used subjective
measurement. Objective measurements to measure sleep quality or sleep disturbance included actigraphy and
Polysomnography (PSG). The incidence of sleep disturbance in patients with prostate cancer was 8.0% to 75.9%,
and hormone and radiation therapy, hot flashes, and nocturia were identified as influencing factors. Intervention
strategies presented were Cognitive Behavioral Therapy (CBT), Mindfulness-Based Cognitive Therapy (MBCT),
Acceptance and Commitment Therapy (ACT), and gigong or tai chi programs. Conclusion: Interest in sleep disturbance
in patients with prostate cancer is increasing. Further studies are expected to measure the prevalence of sleep
disturbance using objective and subjective measurements in various ways. Nurses must consider tailored interventions
based on the individual characteristics of patients with prostate cancer.
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[ Identification of studies via databases ]

Duplicate records removed (n=508)

Not accessible (n=6)
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Studies included in review
(n =31)
—

Full-text articles excluded based on criteria (n=12)
Irrelevant to sleep disturbance (n=8)
Irrelevant population (n=2)
Sleep disturbance unrelated to prostate cancer (n=1)
Not matched design (n=1)

CINAHL=cumulative index to nursing and allied health literature; EMBASE=excerpta medica database; KISS=Koreanstudies
information service system; PRISMA=preferred reporting items for systematic reviews and meta-analyses; RISS=research

information sharing service.

Figure 1. PRISMA diagram for sleep disturbance in patients with prostate cancer.
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Sleep Disturbance in Patients with Prostate Cancer

Table 1. Publication Characteristics and Research Design of Included Studies

(N=31)

Study characteristics

Summary description

n (%)
The year of 2000~2005 2(6.5)
publication 2006~2010 2 (6.5)
2011~2015 11 (35.4)
2016~2021 16 (51.6)
Publication types Peer reviewed literature 21 (67.7)
Grey literature 10 (32.3)
Countries United States of America 15 (48.3)
Canada 6(19.4)
Others (England, Italy, Iran, Ireland, Turkey, South Korea) 6 (19.4)
New Zealand 4 (12.9)
Design Quantitative Observational, Cross sectional 11 (35.5)
Observational, Longitudinal 14 (45.2)
Experimental, Case-control 1(3.2)
Experimental, Randomized controlled trial 1(3.2)
Qualitative 3(9.7)
Mixed methods 1(3.2)
Sample size Quantitative Range: 17~3,348
(Except single case, online posts)
Qualitative Range: 19~658
Mixed methods 60
Mean age (year) Range: 62~78
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Table 2. Description of the Major Concepts and Measurements Used for Assessment of Sleep Disturbances in the Studies

Major concepts n (%)
Insomnia 12 (32.4)
Sleep disturbance 7 (18.9)
Sleep & Sleep pattern 6(16.2)
Sleepiness 4 (10.9)
Morningness-eveningness 4 (10.9)
Sleep difficulties 1(27)
Disturbed sleep pattern 127)
Sleep problem 1(2.7)
Categories Measurements n (%)
Patients' self-reported IsI 13 (36.3)
PSQI 8(22.2)
ESS 4 (11.1)
SSQ 1(2.7)
MEQ 1(2.7)
Sleep diaries 1(2.7)
EORTC QLQ-C30 127)
GSDS 127)
Researcher's observation (with devices) Actigraphy 5 (14.0)
PSG 1(2.7)

EORTC QLQ-C30=European organization for research and treatment of cancer quality of life questionnaire-30; ESS=Epworth sleep score;
GSDS=general sleep disturbance scale; ISI=insomnia severity index; MEQ=morningness-eveningness questionnaire; PSG=polysomnography;

PSQI=the Pittsburgh sleep quality index; SSQ=Stanford sleepiness scale;

articles because of the duplicate use of the measurements.
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Sleep Disturbance in Patients with Prostate Cancer

Major concepts used in the literature
- Insomnia
- Sleep disturbance
- Sleep & Sleep pattern
- Sleep quality
- Sleepiness
- Morningness-eveningness
- Sleep difficulties
- Disturbed sleep pattern

- Sleep problem

Influencing factors

- General symptoms: Anxiety, Fatigue, Depression,
Daytime sleepiness

- Disease related symptoms: Urinary symptoms,
Bowel dysfunction, Pain, Night sweats

- Treatment related symptoms:
Androgen Deprivation Therapy (ADT),
Radiation therapy, ADT mediation factor

(Nocturia, Hot flashes, Excessive urinary frequency)

Measurements to assess sleep disturbance Subjective

- Insomnia Severity Index (ISI)

- Pittsburgh Sleep Quality Index (PSQI)

- Epworth Sleep Score (ESS)

- Stanford Sleepiness scale (SSQ)

- Morningness-Eveningness Questionnaire (MEQ)

- Sleep diaries

- European Organization for Research and Treatment of Cancer

Quality of Life Questionnaire-30 (EORTC QLQ-C30)

- General Sleep Disturbance Scale (GSDS)
Objective

- Actigraphy

- Polysomnography (PSG)

Outcomes
- Worse daytime sleepiness
- Fatigue
- Depression
- Cognitive impairment
- Frequent dreaming
- Difficulty in reaching an orgasm

- Hypoventilation/Hypoxemia

Interventions

- Qigong/Tai chi

- Acceptance and Commitment Therapy (ACT) / Cognitive Based Therapy (CBT)

- Others (Medication, Hypnosis, Mindfullness acupuncture, Herbal remedies)

Figure 2. Summary of major concepts, measurements, influencing factors, outcomes, and interventions of sleep

disturbance in patients with prostate cancer.
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Table 3. Incidence, Influencing Factors, Outcomes of Sleep Disturbance in Patients with Prostate Cancer

Study Received . I .
No. treatment n Incidence (criteria) Influencing factors Outcomes
Al 142 59.2% (ISI>8) Anxiety, fatigue, daytime sleepiness Difficulty in reaching an orgasm
A2 82 73.2% (IS1>8), 30.5% Not described Daytime sleepiness, fatigue,
(IsI>15) dreaming, not "morning person"
A3 Prostatectomy 1 Not applicable Not described Not described
A4 3,348 19% (EORTC Urinary/Bowel symptoms, Not described
QLQ-C30 > Quite a bit) depression, anxiety, pain, ADT
related symptoms
A5 ADT 78 42%-50%-59% T (ISI>8) ADT, nocturia, hot flashes Not described
Prostatectomy 207 21%-23%-26%" (IsI>8)
or no disease
A6 ADT 48  75% (ESS>11) ADT Not described
Non-ADT 58  27.5% (ESS>11)
A7 90  Not described Urinary and hormonal symptoms Not described
A8 RT 28  Not described IL-6 increased during the RT Fatigue
A9 RT 66 64% (PSQI>5) Dysregulation in HPA activity Depressive symptoms
A10 RT 84  Not described RT Not described
All 29  Not described RT Not described
A12 ADT 49 Not described Depression, ADT Not described
Non-ADT 54  Not described
A13 RTH 32 14.3%-16.5%" (ISI > 8) Hot flashes frequency, excessive Not described
ADT-RTH 28 22.0%-35.4%° (IS > 8) urinary frequency
Al4 ADT 60 23% (ESS >10) Nocturia, hot flashes, pain, sweating  Not described
Al15 82 Not described Age, depression and anxiety, RT Not described
Al6 101 53.3% (PSQI>5) Poor prognosis of diseases, bowel Not described
dysfunction, ADT related
symptoms, depression and anxiety
A17 51 53% (ISI score >10) RT Depression, distress
Al8 861  31.9% (ISI>8) Not described Not described
A19  Prostatectomy 327  29.4% (ISI>8),18.0% Intestinal, urinary, depression, pain, Not described
(ISI>15) anxiety, ADT related symptoms,
clinical prognosis index
A20 19  53% (Interview) Urinary frequency at night Not described
A21  ADT 21  Not described Night sweats Feel tired, daytime fatigue
A22 - 86% (Sleep related posts Hot flashes, anxiety Not described
written by Pt.)
A23 31  Not described Not described Various domains of cognition
A24  ADT 24 21% (ISI>8) ADT Not described
8% (ISI > 15)
A25 963 75.9% (PSQI>4) Not described Not described
A26 ADT 84 Not described ADT, duration of ADT Not described
Non-ADT 99  Not described
A27 315  23.2% (SSQ=moderate or Marital status, spousal support Not described
higher rate)
A28 RT 17 Not described Not described Not described
A29 RT 17 Not described BMI Not described
A30 21 All patients Low testosterone level Hypoventilation and
hypoxemia
A31 RT 60  Not described Cortisol levels Not described

ADT=androgen deprivation therapy; BMI=body mass index; EORTC QLQ-C30=European organization for research and treatment of cancer quality of life
questionnaire-30; ESS=Epworth sleep score; HP A=hypothalamus-pituitary-adrenal; IL-6=interleukin-6; ISI=insomnia severity index; OSA=obstructive
sleep apnea; PSQI=the Pittsburgh sleep quality index; Pt.=patient; RT=radiation therapy; RTH=radiation therapy; SSQ=Stanford sleep questionnaire;

T Presented only if the patients have been limited by treatment; *Values were measured at baseline, 6 months, and 12 months, respectively; 5Values were
measured at baseline and 4 months.
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