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What is sleep?
Sleep in children with cancer

Common sleep problems in children with
cancer

Causes & consequences of sleep problems

Ways to improve/prevent sleep problems in
children with cancer
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What Is sleep?
e Sleep Is a dynamic and regulated
set of behavioral and physiological
states during which many processes
vital to health and well-being take
place.




leep states—Normal Sletéiéjgw

 Non-rapid eye movement (NREM)
sleep

—Stage 1 - twilight sleep
—Stage 2 - light sleep
—Stage 3 & 4 - deep sleep
 Rapid eye movement (REM)-dream
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TwoO Processes: b““w

e Sleep Drive (homeostasis)
 Biological Clock (circadian rhythm)
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2 Circadian rhythms

1 Sleep homeostasis
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“Sleep pressure”

=24’ “Sleep drive”
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Normal sleep in children , @
University
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Recommended Amount of Sleep for Pediatric Populations®

Age Recommended Sleep Hours per 24 Hour Period
Infants: 4 to 12 months 12 to 16 hours (including naps)
Toddlers: 1 to 2 years 11 to 14 hours (including naps)
Preschoolers: 3 to 5 years 10 to 13 hours (including naps)

Gradeschoolers: 6 to 12 years 9 to 12 hours
Teens: 13 to 18 years 8 to 10 hours

*The American Academy of Pediatrics (AAP) has issued a Statement of Endorsement supporting these guidelines from the
American Academy of Sleep Medicine (AASM).

Spurce: Paruthi 5, Brooks U, D*Ambrosio €, Hall W, Kotasal 5, Uoyd BM, Malow B Maski K, Michols C, Juan 5F, Rosen CL, Troester MM, Wis= MA.
Recommended Amount of Sleep for Pediatric Populations: A Stztement of the American Academy of Sleep Medicine. 1 Clin Sleep Med. 2016 Msay 25.
pii: jr-00158-16. PubMed FMID: 272508085




SALALTALLINATUDLNAL B
LU

12-15|11-14|10-13 - ) '

(e 1AL N ity RONE )
63 ey 411 Gy 129 35 1 13 9 1817 9 18-25 1 26-64 1 65 4 ful




Mahid |I
ewborn and Infant Sleep Universty

 Newborn sleep has 2 stages;
50% ““quiet or non-rapid eye movement

(NREM) sleep” and
50% ““active or rapid eye movement

(REM) sleep”

o Total sleep time =16 to 17 hours / 24
hour period with freqguent awakenings
for feeding and nurturing




©®
Children Ages 1-5 Years[iiay,

Amount of total sleep time decreases to

~11 to 13 hours /7 24 hour period

Generally sleep through the night

Nap during the day as needed




Sleep in Middle Childhood:s2:,
(5-12 years)
» Total sleep time 10-12 hours

* Typically awaken briefly approximately
4-6 times each night at the completion of
each sleep cycle.

 May experience parasomnias (sleep
problems) such as enuresis (bedwetting),
nightmares, and sleep walking
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Y Sleep in Adolescents
~ (12-18 years)
« Need ~9 hours of nightly sleep for optimal

health, emotional well being, and cognitive
functioning

o Often experience delayed sleep phase
syndrome .... can’t go to sleep until late at
night and prefer to sleep later in the morning

* Frequently do not get sufficient sleep
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Sleep Problems in Children
with Cancer




Sleep Disturbancesi.

e Among most common symptoms of
cancer patients

* 30-50% report sleep problems post-
treatment

 Higher during active cancer treatment

e 2-3 times higher than in general
population



Sleep Disturbancesi,
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e School-aged children experienced limited sleep
cycles due to a variety of environmental conditions,
such as sound and light, as well as clinical care
interruptions (ie, medication dosing) (Linder et al., 2012)

e Youth with CNS tumors are at increased risk for poor
sleep quality, difficulties in initiating and maintaining
sleep, daytime sleepiness, and fatigue compared
with youth with non-CNS malignancies and healthy
Peers. (Verberne et al. 2012; Meeske et al. 2004; Crabtree et al. 2015)
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EDS in Children with Cancﬁ?ﬁ?r%w;

Excessive daytime sleepiness (EDS) was
the most common sleep problem, seen In
60% of children with cancer and in 80% of
children with brain tumors involving the

hypothalamus, thalamus, and brainstem.
(Rosen & Brand, 2011)




Sleep Dysfunction due to ., ¢
. U it
Medical Therapy %"
e Pediatric patients receiving
dexamethasone for ALL have fewer actual
sleep minutes, stay In bed longer, but
have poorer sleep quality than well
children, children, with chronic ilinesses,
or pediatric patients hospitalized for
Ilinesses other than cancer. (Hinds et al, 2007)




Sleep Dysfunction due to ., ., @
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Medical Therapy ke

 High dose CRT (mean dose 40.3 Gy) In
childhood Is associated with objective

(actigraphy) and subjective
(questionnaires) changes in the sleep-
wake rhythm In adulthood. (van Someren et al.2004)

CRT=Cranial Radiation Therapy
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Insomnia in Children with Caficer,
Among the children with leukemia or other
hematologic cancers, insomnia was the most
common sleep problem, present in 39% (vs.
17% in brain tumors). (Rosen & Brand, 2011)

In children <10 years of age, insomnia was

generally mild and was attributed to poor
sleep hygiene (gua1u1:8n19UBUUAL) (Rosen & Brand, 2011)



Psycho-Oncology
Psycho-Oncology 26: 1059—-1069 (2017)
Published online 5 May 2016 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/pon.4149

Review

A systematic review of sleep in hospitalized pediatric cancer
patients

Soeun Lee', Gaya Narendran?, Lianne Tomfohr-Madsen®* and Fiona Schulte™47*
'Departrnent of Psycholopy, University of Guelph, Guelph, ON, Canada

*Curnming School of Medidne, University of Calgary, Calpary, AB, Canacda

*Departrnent of Psycholopy, University of Calpary, Calpary, AB, Caneaca

Alberta Children’s Hospital Research Institute, Calpary, AB, Canade

"Haemotology, Oncology, and Bload and Marrow Transplant Program, Alberta Children s Hospital, Calpary, AB, Canacda
“Departrment of Poediatrics, University of Calpary, Calpary, AB, Canada

‘Department of Oncology, University of Calpary, Calpary, AB, Canacda

Objective: The purpose of this systematic review was to describe the occurrence of
sleep disruptions in pediatric cancer patients and to identify and discuss the factors
related to the hospital sleep environment that may be associated with disturbed sleep.

Methods: A total of 108 articles were located in five databases (PubMed, PsychINFO,
Medline, CancerlLit, and Google Scholar), and seven met our inclusion criteria and
formed the basis of this review.
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Participant characteristics
147 participants (Age ranged from 1 -18 years)

Male (47.9%); Female (52.1%)
Were in active chemotherapeutic treatments.

In one study, participants were receiving IV
antibiotic treatment for febrile neutropenia.
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Sleep measures used
 Unvalidated self-report measures

 Numeric rating scales

* |Indirect measures of sleep (e.g., inclusion of
sleep in a QOL questionnaire)

e Parent-report sleep diaries
e * \Wrist actigraphy




leep disruptions in the hosp“ffaigw

Data from objective and subjective
assessments of sleep showed that
child sleep was disrupted In the
hospital when compared to
previously established age-related
norms.
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Table 4. Reported actigraphic total sleep time, sleep efficiency, sleep onset latency, nighttime awakenings, and wake after sleep onset

Participant Age Total sleep Sleep efficiency Sleep onset Nighttime Woake after sleep
population (range, mean) time (min) (%) latency (min) awakenings onset (min)
Hinds (2007) [20] 7-18, 1248 582.08 — —_ 1532 —
Hinds (2007) [21] 7-18, 1248 582.08 7201 —_ —_ —_
Linder (2012) [18] 5-12, 8.8 45770 —_ —_ .37 —_
Linder (2013) [19] 5-12,8.8 52772 87.85 12,57 12.36 7477

L Age-related norms 5—12 600.00-660.00 90% is ‘acceptable’ <20 46 <20 |

“Note. Age-related norms were reported in Linder & Christian (2013).




vironmental factors contributimgjm;._;;5-‘-'
disrupted sleep in the hospital" <"

* Noise, light levels, and staff room
Interruptions were associated with
decreased total sleep minutes and
Increased nighttime awakenings.
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« Nighttime sound levels In the patients’ rooms
were found to be 10 dB greater than
recommended sound levels by the World Health
Organization (WHQO) for hospitalized patients
who are being actively treated, with noisier
hospital rooms being significantly associated
with decreased sleep quantity.

 On average, nighttime sound levels In pediatric
cancer patients’ rooms > 45 dB, with abrupt
sound increases of 80 dB in some patients’
rooms.
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Self-reported results i,

e Parents viewed the hospital sleep
environment, especially loud noise levels,
as a disruptor to their child’s sleep.

e “She gets less sleep as the interruptions
are many because of the IV pump going
off, blood pressure and temperature
being taken.”




he Causes of Sleep Problems®

Existing sleep profile of child
- hyperarousability as a trait
- mood or anxiety disorders

disruption of family functionin

stress, anxiety, depression
g
and routines

&= %

* injury to areas adjacent to
sleep regulatory structures
* causing pain, dyspnoaa,
nausea and pruritus

,/I;uspi talisation night sweats 1\1
neurosurgeny incontinence
hydrocephalus diarrhoaa
chemotherapy constipation

: : | cranial radiation therapy nausea
effect of cancer and treatment A i e oo e
fatigue urinary retention
medication use medication withdrawal
. P i organ damage endocrinopathies
excessive daytime sleepiness| \“ 4

sleep disorders

cancer-related fatigue
L.M. Walter et al/Sleep Medicine Reviews 24(2015) 71-82.




/”/' \
1€

uses of Sleep Disruption in the Hospital
Environment for Child with Cancef[%,,

Wisalom of the Land

X _,,
/
Procedures JRetER /
performed at and /
night Nursing care f

,— Increased sympathetic

- stimulation causing
Environmental stimuli Sleep \ increased arousal levels
| ain
= \ disruption 2
conversations
Telephones B -
Televisions % _
Affects melatonin levels \%

causing
desynchronisation of
circadian rhythms

Lack of control
Separation from parents
Unfamiliar environment

Loss of normal routine

L.M. Walter et al/Sleep Medicine Reviews 24(2015) 71-82.




onsequences of sleep problems ™
SiAlNACES o

Loss of appetite

Cancer g Poor sleep Fatigue

Worsens

Depression/
Anxiety

Decreases

resilience to
other cancer
symptoms

—> Poor QOL




Promoting Sleep in Children,*
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with Cancer
 Assess sleep patterns and
sleeping environment

* Implement nursing
Interventions to promote
adequate sleep

— Manage pain, stress, anxiety,
treatment side effects (N/V)

— Limit the number of room
entrances and exits

— Optimal timing for medication
and nursing care
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e Educating hospital staff

* Educating clinicians in outpatient clinics

* Providing anticipatory guidance to
parents on the myriad factors that can
nlace children at risk for sleep problems
can be the first step In prevention.
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0 Get a Good Night’s Sleep, dof"j;
Practice Good Sleep Hygienet="
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A Sleep Hygiene and Relaxation Intervention
for Children With Acute Lymphoblastic
Leukemia

A Pilot Randomized Controlled Trial

Source: Zupanec et al. Cancer Nursing 2017, 40(6): 488-496.
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