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Objectives

ADiscuss sleep development in infants and
children

Aldentify and discuss pediatric sleep related
breathing disorders and their treatments

ADiscuss proper assessment process to identify
pediatric sleep disorders

Aldentify and discuss common symptoms and co-
morbid conditions of pediatric sleep related

disorders






Is there a need for a Pediatric Specific
Sleep Program ?

A1.2-7% estimated prevalence of sleep disordered breathing
(Bixler, 2011)

A A 2% estimate is ~ 1,500,000
Alnsomnia is a frequent complaint
A Pediatricians rarely address sleep problems

AResearch indicates that children who are treated for a sleep
problem do better in school

AFew pediatric oriented laboratories

AAs the first line therapy, it is estimated that ~ 500,000
adenotonsillectomies (T&A) are performed each year
specifically for OSA in children under 15 (Redline, et al.,
2011) .
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Quick Review of Age Related Normals

TAELE.

General Range of Total Hours of Sleep in a 24-hour Period for Different Age Groups

Sleep periods are typically 1 to 4 hours in length inter-
16 to 20 hours spersed with 1 to 2 hours of baing awake. Amount of
daytime sleep equals the amount of nighttime sleep.

aof 3 to 4 hrs for first 3 ight differentiation between 6 wesks and 3
p—— o Y

Infants (4 manths) 14 ta 15 hours Sleep penods of & to 8 hours at 4 to 6 months.

Maps of 2 to 4 hours in duration at 2 different intervals.
70% to B0% sleep through the night at 9 months.

Toddlers (1 to 3 years) 12 hours One nap of 1.5 to 3.5 houwrs in duration.
Preschoolers (3 to & years) 11 to 12 hours Mapping declines; most stop by 5 years.
Middle childhood (6 to 12 years) 10to 11 hours Low levels of daytime sleepiness.

Often imegular sleep schedule. After puberty, circadian
o i phase debays with later bedtimes and later rise times,

Infants (& months) 13 to 14 hours




Developmental Factors

Newborns-6 months

ASleep

ANB Require 16-18 hours/day; polyphasic, ~equal between night
and day; expectation that child awakens

A~6 Months 14-16 hours/day; sleep fairly consolidated into night;
fewer daytime naps

A More sensitive to light/dark cues

ADevelopment
A Primarily met by caregiver

ACommunication
A Crying
Alncreased mobility

Vriend, et al., 2011; Johnson and Mindel, 2011



A 5-step process for EEG evaluation

AKnowledge of the postconceptional age and topography
of the infant's head

Aldentification of artifacts in the EEG
Aldentification of sleep and wake states
AFeature extraction

AClassification of the record as normal or abnormal and the
clinical correlation provided to the clinician

http://emedicine.medscape.com/article/1139599-overview#a3
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Normal Infant EEG Sleep Patterns

ATrace Alternant
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Normal Infant EEG Sleep Patterns

AREM (Active Sleep)
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Key Maturational Features

ATA —> SWS ~ 44 weeks PCA
AK Complex ~ 6 months
ASleep Spindles ~ 44 weeks rudimentary

3 mos should be present

ADelta Brush Disappear at ~ 40-44 weeks
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Older Infants/Toddlers

A6-12 months/12-24 months
ATST slightly decreased ~13 hours per day

A6-9 months, most are sleeping through the night
A Night wakings are still common (50% waking at least once/week)
A Night time bottles

ANaps continue, but are shorter

ADevelopment
A Develops attachment to caregiver---separation anxiety
A May have learned to fall asleep with caregiver

ACommunication
A lncreased mobility and verbalization

A~20-30% develop BIC SOA

Vriend, et al., 2011; Johnson and Mindel, 2011
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Early Childhood

A2-6 Years
ATransition from crib to bed
ASleep duration decreases

ADaytime napping decreases/eliminated (<10% 6 year old

nap)
A25-50% have sleep problems

Alncreased mobility and language

ADevelopment
A Initiative and independence
A Rewards/punishment

Vriend, et al., 2011; Johnson and Mindel, 2011
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Middle Childhood

A6-12 years

AShould be sleeping 9-10 hours per night
A Highly energetic; EDS should be warning sign
A Napping rare
ANight Owl vs Lark emerge
A~37% have a parent reported bedtime problem

ADevelopment
A Peer relationships more important
A More technology usage
A Possible increased social anxiety
A lncreasing social and school obligations

Vriend, et al., 2011; Johnson and Mindel, 2011



Adolescence

A12-18 years

A~ 2 hour bedtime delay

A Social factors
A Electronics; work: friends and school activities

A Biological

ATypically have insufficient sleep during the week; make up
for this on weekend

Alncreased use of caffeine or energy drinks

ADevelopment
A Decreased parental influence
A Moodiness and conflicts-- autonomy

Vriend, et al., 2011; Johnson and Mindel, 2011



Adolescent Sleep Timing

Adolescent Development & Sleep: The Perfect Storm

PRE-ADOLESCENCE SLEEP TIMING
Circadian Slowed Rise
Phase of Sleep
Dela Pressure
A >
) BIOREGULATORY PRESSURE -> DELAY
0 PSYCHOSOCIAL PRESSURE -> DELAY
L
E Screen Time
3 & Social
Networking
G
E
N SocIETAL PRESSURE <-EARLY RISE
c “«—
r School
Start Time
LATE TO BED, EARLY TO RISE =>
SHORT SLEEP

Carskaden (2011) Pediatr Clin N Am 58 6371 647
doi:10.1016/}.pcl.2011.03.003



Common Problem

A30% of children have a sleep disorder; higher in children
with special needs

AAutism

AADHD

AParasomnias

ATrachs

AMobility T e.g. Cerebral palsy, weight problems
ADown Syndrome

AAbuse i consider Munchausen by proxy syndrome
(MBPS)
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Special Needs Children

ADifficulty staying asleep and frequent night awakenings

ATrouble falling asleep
AMedical issues may include pain from disease, lung

and/or cardiac disease with trouble breathing/fatigue,
neuromuscular disorders contributing to sleep-related

breathing problems

A80% have a sleep problem

A James E. Jan, et al. Sleep Hygiene for Children with
Neurodevelopmental Disabilities. Pediatrics 2008;122 (6): 1343-50.



Behavioral Insomnia of Childhood

AThree types (International Classification)
ABIC sleep-onset association type (BIC-SOA)
ABIC limit-setting type (BIC-LST)

ABIC combined type

APsychophysiological

A Adolescent



Risk Factors-General

AParental presence during sleep onset
Alntentional co-sleeping
AFeeding child to sleep
Alnsecure parents/parenting styles |
AMaternal depression

ABiologic-environmental-culture



R - :
BIC-SOA

APresentation
A Frequent and/or prolonged night wakings
A Diagnosis usually made after 6 months
A Requires caregiver intervention or assistance to fall asleep
A Inability to self-soothe

ADiagnostic Criteria
A Prolonged sleep onset that requires a particular condition
A Demanding sleep onset conditions

A Significant delay of sleep in the absence of the conditions
A Caregiver intervention is required

Owens and Mindell, 2011; Pediatric Clinics of North America
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Concept of Self-Soothing

ADeveloped over the first 12 weeks of life

AA Nn 1 n &bdity tb @gulate states of arousal; for
example, calming from crying to quiet wakefulness
without parental assistance gumham etal., 2005)

AMay be associated with temperament/characteristics

(Wientraub et al., 2012)

AParental perception of the baby i.e. fussy, hyperactive,
hypoactive etce.



R - :
BIC LST

ATypically pre-school age and older
ANon-compliant bedtime behaviors

ATrouble initiating or maintaining sleep
A Mismatch with circadian influences

AStalling or refusing to go to sleep at bedtime
A Bedtime fears; imagination; anxiety
Alncreased autonomy

ALack of parental control
A Do not set limits

A Permissive
A Conflicting parenting styles

Owens & Mindell, 2011
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BIC-Combined

ABedtime resistance
AFrequent and problematic night time wakings

ARequire the presence of a negative sleep association to
fall and return to sleep




L
Psychophysiological

APrevalence ~ 11%; 35% up to a couple of times per month
ACombination of learned sleep-preventing behaviors
AHeightened physiologic arousal

AEXcessive worry about sleep

AWorry about impact of daytime functioning

APredisposing Factors

A Genetic, medical or psychiatric issues, acute stress and social
(caffeine, poor sleep habits, technology)



Medical Conditions

AAsthma
ADiabetes

ASickle Cell Anemia

ACancer

AJuvenile Rheumatoid Arthritis



Medical Conditions

Alncreased pain
AANnXxiety

ABreathing




Psychiatric Disorders

AADHD

AAutism Spectrum Disorder (AAP)
A1/110 children fulfill DSM 1V criteria
ASleep disturbances 53-78%
AMultifactorial

AProne to more severe comorbid behavioral disturbances
AMedications

AAnxiety/mood Disorders



ASD and Insomnia

ARecommendations for a practice pathway
(American Academy of Pediatrics)

AAIl children with ASD should be screened for sleep
disorders and should include any other medical
problems

AThe need for therapeutic intervention should be
determined

Alnterventions should begin with parental education in
the use of behavioral techniques as first line

APharmacologic intervention may be indicated

AFollow-up after ANY intervention to evaluate
effectiveness and tolerability of the intervention
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Diagnosis and Management of Childhood Obstructive Sleep Apnea Syndrome
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Assessment Tools

AB-Bedtime Problems
AE-Excessive Daytime Sleepiness
AA-Awakenings during the night
AR-Regularity and duration of Sleep
AS-Snoring

AQuestions and responses are age related
AQuestions may be parentally based or child-directed



Sleep and Respiratory
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ATS Link to Sleep Related Questionnaires

Sleep Related Questionaires

SRN web-education committee members identified commonly used and validated questionnaires that are relevant to
research and clinical practice of both adult and pediatric Sleep Medicine. A brief description of each questionnaire is
presented, as well as their original and related references. Given licensing requirements, it is recommended that the
readers directly contact the specified authors for permission to use these questionnaires.

Reliability: Reliability in questionnaire studies relates to the ability of the questionnaire to produce the same results if tested
multiple times.

* Test-retest correlations at two time points (0.7 are considered reasonable evidence of reliability (Nunnally JC.
Psychometric theory. New York: McGraw-Hill1978)

* Internal consistency: Cronbach alpha is a statistic used to measure the extent to which different items measure the
same construct (Cronbach 1984). A statistic 20.7 is considered reasonable evidence of reliability (Nunnally JC.

Psychometric theory. New York: McGraw-Hill1978).

Validity: Validity refers to whether the questionnaire measures what it intends to measure. Validity is assessed by
examining correlations with other measures of the same construct.

In addition, a previously developed ATS website provides information about quality of life and functional status
instruments used in the assessment of patients with pulmonary disease or critical illness.

http://qol.thoracic.org/sections/instruments/index.html

Adult Questionaires

Pediatric Questionaires
Sleep habits - Infants
Sleep habits - age > 1 year

Daytime Sleepiness



Ahttp://www.ncbi.nlm.nih.qgov/pmc/articles/PMC3088759/

Pediatric Sleep Questionnaires as
Diagnostic or Epidemiological Tools: A
Review of Currently Available
Instruments

Karen Spruyt, Ph.D. and David Gozal, M.D.



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3088759/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3088759/

OSA Diagnosis and Therapy

ADiagnostics
AFullin lab PSG
A At home testing (not recommended by AASM)

ATherapy
A Adenoids/tonsillectomy

A CPAP
A Due to growth, likely will require constant follow up

A Oral appliances
A Mandibular distraction osteogenesis



Diagnostics




OSA-AAP

ADisorder of breathing during sleep characterized by
prolonged partial and/or complete obstruction that
disrupts normal ventilation during sleep and normal sleep
patterns (see table 2, slide 10)

APrevalence estimated 1.2-5.7%

ADaytime sleepiness may occur, but is uncommon in young
children

ANeurobehavioral
AODbesity defined as BMI>95%



(some) Risk factors may be different

ANeighborhood (Brouillette,2010)
ANasal abnormalities (chronic sinusitis,/rhinitis (Bixler,2009)

AQObesity
ARisk 4-5 fold; for every one increment in BMI, the risk of OSA

Increases by 12% (Dayyat, 2009)

AAdenotonsillar size was smaller than in non-obese children
thus the findings demonstrate that obesity contributes to OSA

more than adenotonsillar size (Dayyat, 2009)
ARCr owdedo upper airway

Hypertrophic tonsils may NOT be the main
contributing factor for OSA

(Dayyat 2009, Bixler, 2009)



OSA and Obesity Implications

ARise in obesity = tOSA (1.3-4.6 fold)

Alssues
A Asthma
A Low Self-Esteem
A Poor impulse control
A Hypertension
A lnsulin resistance

ASleep disturbances may lead to overweight

Landis & Redline, 2007
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Syndromes

Treacher Collins

retrognathia

Acromegaly Pierre Robin Micrognathia



