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Sleep – Definition – Why?

A reversible behavioral state of perceptual disengagement 
from and unresponsiveness to the environment

Dubuc@ the brain from top to bottom



Sleep – Why?– Why?

Function Of Sleep Theories:

 Restoration theory
– Sleep required for enhanced tissue growth & repair

• NREM – body tissue repair

• REM – brain tissue repair

 Evolutionary and adaptive theories 
– Sleep for enhanced survival 

 Learning Theory

 Energy conservation theory

 Other theories:
– Hypnotoxin theory

– Motor & muscle rest 



Sleep – How Much?

Iglowstein, Pediatrics 2003

,  שינה ממנה מתעוררים רעננים
המאפשרת תפקוד תקין ונינוח במהלך היום



Sleep – When?
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 The two process model of sleep regulation
 Process S – Homeostatic process – sleep pressure - SWS

 Process C – Circadian timing system - REM

melatonin



Sleep – When?

Dijk, 1994



Sleep Medicine

Insomnia

Sleep Related Breathing 
Disorders

Circadian Rhythm 
Sleep-Wake Disorders

Parasomnias Sleep Related 
Movement Disorders

Central Disorders of 
Hypersomnolence



Sleep In Infancy 
- Behavioral Insomnia of Childhood
- Parasomnia



Sleep In Infancy

Developmental milestones achieved during the 
first 6 months of life:

Sleep consolidation – the infants ability to sleep for a 
continuous periods during the night augmented by short 
daytime naps

Sleep regulation - the infants ability to control internal 
states of arousal to fall asleep without parental 
intervention (self soothe)



Normal sleeping patterns: 
10-19             12-13 hours per day

Sleep episodes
Breast fed 1-3 hours

Bottle fed 2-5 hours

Day – night distribution 
6 daytime hours 

8 nighttime hours 

Sleep In Infancy

Nighttime 9-10h

Daytime sleep 3-4h

Naps 1-4; ½-2h long



BIC Sleep Onset/Associations

Sleep association are acquired behaviors. The 
child associates certain behaviors or 

environmental conditions with falling asleep



BIC – Limit Setting Type

Inadequate enforcement of bedtime limits resulting 
in bedtime stalling or refusal
 Typically ≥2yo, capable of leaving bed

 Examples:
 Bedtime resistance – refusal to stay in bed/room

 Curtain calls

 Demanding to fall asleep in parents bed



BIC – Treatment

 Prognosis – good – most methods & cases

 Strategies 
 Consistency 
 Positive reinforcement
 Avoid punishments
 Consequences

 Improve sleep hygiene
 Light / dark cues
 Calm activity before bedtime
 Consistent, short, bedtime routine 
 Break sleep associations – awake in bed
 Avoid caffeine (breast feeding)
 Avoid electronics



BIC – Treatment

Graduated extinction
Child placed in bed TIRED BUT AWAKE, with parental return at 

preset intervals

On returns – routine, neutral, minimal comforting

Timetables:
5510 minutes

Detailed:

חזרות נוספותחזרה שלישיתחזרה שניהחזרה ראשונה  לילה מספר

11355

23577

3571010

47101212

510121515

612151717

715172020



Co-sleeping

 Differentiate :
 Lifestyle / cultural – conscious decision

 Reactive 

 Conventional medicine does not encourage co-
sleeping:
 Psychosocial/developmental effects

 Increased SIDS risk

 Increased breastfeeding 



Co-sleeping



Sleep In Adolescents 
- Insufficient Sleep
- Delayed Sleep Phase Disorder
- Poor Sleep Hygiene 



Insufficient Sleep

No change!
~9 hours (9:20)

Carskadon 1980;Tzischinsky, 2011



Insufficient Sleep

No change!
~9 hours (9:20)

Carskadon 1980;Tzischinsky, 2011



Delayed Sleep Phase Disorder



Delayed Sleep Phase Disorder

BiologicalSocial

Psychological



Delayed Sleep Phase Disorder



Poor Sleep Hygiene 



 A xanthine derivative

 Mechanism of action - nonspecific adenosine receptor 
antagonism

 Adenosine is an endogenous sleep-promoting substance with 
neuronal inhibitory effects

 T1/2 - 3.5-5 hours

Poor Sleep Hygiene - Caffeine

 Increased restlessness

 Sleep onset delay

 Decreased deep sleep – brain development

 Palpitations, HTN, GERD, urine output

 Heavy consumption causes – agitation, 
anxiety, tremor, rapid breathing, insomnia

 Withdrawal symptoms

 Increased mental alertness, a faster and 
clearer flow of thought 

 Increased wakefulness

 Decreased fatigue 

 Likely decreases:
 Stroke, mortality, cardiac mortality, diabetes, cancer (BCC, 
melanoma, head & neck, prostate, endometrium, breast)

 Decreased progression of disease 



Poor Sleep Hygiene - Technology



Consequences 

Cognitive impairment
Poor school performance

Excessive daytime sleepiness
Tardies & unexcused absences 

Associated w/ depression, anxiety & suicidal ideation

Physical 
consequences:

Obesity
Immune dysfunction

Metabolic dysfunction

Risk taking behavior & 
compromised decision making

Drowsy driving         Substance abuse



Diagnosis

History, Sleep diaries, Actigraphy



 Reinforce the need for at least 8h sleep

 Improve sleep hygiene

 Adhere to a regular sleep/wake schedule (including 
weekends)

Treatment



 Reinforce the need for at least 8h sleep

 Improve sleep hygiene

 Adhere to a regular sleep/wake schedule (including 
weekends)

 DSPD treatment:
 Sleep hygiene measures

 Improve light/dark cues

 Low dose melatonin (0.3-0.5mg)

 Chronotherpy

Treatment



Parasomnias



Parasomnia – Definition

 Behavioral phenomena that occur out of sleep and include

 Sleep talking (somniloquy) 

 Sleep walking (somnambulism)

 Night terrors 

 Nightmares

 Nocturnal enuresis

 Etc.

 A prospective cohort

 503 350 children 

 Enrolled 6-11 yo

 F/U - +5 y’s



Incidence, Prevalence & Remission

Furet, 2011



 No work-up required unless one suspects an 
underlying trigger:
 OSA

 Nocturnal seizures

 Psychiatric disease w/nocturnal dissociative disorder

 Management:
 Reassurance 

 Ensure safety (locks/bells/alarms/gates)

 Guide quietly back to bed

 Stress reduction, regular routine & adequate sleep

 Rarely – clonazepam (topamax)

Parasomnia



Central Disorders of 
HYPERSOMNOLENCE

HT



Hypersomnolonce  

 EDS – excessive daytime sleepiness:
the inability to stay awake and alert during the major 

waking episodes of the day resulting in periods of 
irrepressible need for sleep or unintended lapses into 

drowsiness or sleep

Children may present paradoxically with inattentiveness, emotional 
lability, hyperactivity or decreased performance in school



Hypersomnia - DD

Hypersomnia d/t 
medical d.o.

Idiopathic 
hypersomnia

Kleine Levine 
Syndrome

Narcolepsy 
Type 1 / 2

Hypersomnia d/t 
Psychiatric d.o.

Insufficient sleep syndrome

Long Sleeper 



Narcolepsy (type I)

 A chronic disorder that presents with a tetrad of 
symptoms:
 Excessive daytime sleepiness (EDS)
 Cataplexy 
 Hypnagogic/hypnopompic hallucinations
 Sleep paralysis



Narcolepsy (type I)

 Epidemiology:

Thorpy 2014



 Pathogenesis
 Destruction of hypocretin (orexin) secreting 

cells in the posterior hypothalamus 

Narcolepsy

Mahlios, 2013



(MSL – 1.1 minutes, SOREM: 5/5)

 Diagnosis
 Polysomnography (PSG)

 MSLT – MSL≤8min; ≥2 SOREMPs

 CSF Hypocretin

 Association w/ HLA DQB1*06:02

Narcolepsy (type I)
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 Relapsing-remitting episodes 

 Episode duration – Median 10d

 Interval – Median 4m 

 Median length of disease 13y

 Hypersomnia (~18h/day)

 Cognitive disturbances

 Behavioral disturbances

 Hypersexuality

 Hyperphagia (~4.5kg Wt increase)

 No abnormality between episodes

Kleine-Levin Syndrome 

Arnulf, 2008



“…At night the child’s sleep is greatly 
disturbed, the respirations are loud and 
snorting, and there is sometimes prolonged 
pauses, followed by deep, noisy, inspiration… 
In long standing cases, the child is very stupid 
looking, responds slowly to questions, and 
maybe sullen and cross … It is impossible for 
them to fix attention for long…”

Pediatric
OSA



OSA

Screening – Does the child snore?
YES + any of:



Pedi. Obs. SDB - Epidemiology

Prevalence 
– Snoring – 10%

– OSAS – 2-3%; in obese adolescents 13-59% 

Young, 2002
Van Hoorenbeeck, 2013
Guilleminault, 2012



OSAS

Lal, 2005



Lack of treatment consequences:

HTN
Pulmonary HTN

Excessive daytime sleepiness
ADD/ADHD

Academic difficulties
Behavioral difficulties

Nocturnal enuresis

Failure to thrive

Impaired QOL

The Metabolic synd

Marcus, 2012; Kaditis, 2015

Consequences



Smoke Exposure



Smoke Exposure

Kiribati



הפרעות שינה והפרעת קשב  
וריכוז
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הפרעות שינה והפרעת קשב וריכוז

 עם דום  ', ש5-7בבני
היפראקטיביות  , נשימה

:נמצאה ב
26% מהילדים עם דום

נשימה קל  

5%  מהילדים עם דום נשימה
קשה  -בינוני 

 דום –מסקנת החוקרים
נשימה קשה מביא לילדים  

...  קל, לתארגיים

  שינוי משך השינה למשך
:'ש7-11שבוע בבני 

דק27-הארכת השינה ב  '
בשליטה  , עליה בערנות

ברגשות ובהתנהגות חסרת  
מנוחה אימפולסיבית

דק54-הגבלת השינה ב  ,'
...החמרה ב

מההורים לילדים עם  25-50%-סוביקטיבית
ADD/ADHDמדווחים על בעיות שינה

במחקרים שונים:



הפרעות שינה והפרעת קשב וריכוז

מטאנאליזה של 
מחקרים  

סוביקטיביים

Cortese, 2009



הפרעות שינה והפרעת קשב וריכוז

מטאנאליזה של מחקרים  
אוביקטיביים

Cortese, 2009



הפרעות שינה והפרעת קשב וריכוז

ADHDקשר בין תלונות 

ותלונות הפרעות נשימה בשינה

Sedky, 2014

על תלונות T&Aהשפעת ניתוח 
ADHD



הפרעות שינה והפרעת קשב וריכוז
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שינה בימי קורונה



COVID Related Sleep Disorder

Loss of 
circadian 

entrainment

Behavioral 
insomnia

Parasomnias
(nightmares, 

enuresis)



:סיכום
הפרעות שינה נפוצות בגיל הילדות ובגיל ההתבגרות

חלק מהביטויים מופיע דוקא במהלך היום:
ישנוניות יתר
  הפרעות קשב וריכוז
 שינויים במצב הרוח
 תפקוד קוגניטיבי ירוד
ועוד....

 הדסה עין כרם-מרפאה ומעבדת השינה –המרכז לרפואת שינה
 02-5842111–זימון תורים הדסה
 02-6779539–חגית -מזכירות המעבדה
 050-5935635–יואל רייטר

rjoely@hadassah.org.il

הדסה, רפואת שינה, יואל רייטר' דר


