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The Sleepy Teen

David Ingram, MD

Common Sleep Problems 
Resulting in Sleepiness

 John: Can’t get up in the 
morning

 Claire: Can’t fall or stay asleep

 Andy: Snores like a freight train

 Allison: Falling asleep all the 
time

 Brian: Legs bother him at night

2

Common Sleep Problems in 
Adolescents
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John

 16yo male.

 CC: Can’t wake up in morning.

 In bed 9pm, asleep 1am, tries to 
get up at 6am, but parents can’t 
wake him. Weekend sleeps in 
until 1pm.

 Missing a lot of school and 
parents investigating 
homeschooling. 

4

Evaluation

5
From: Mindell & Owens, 2015

Evaluation

 Bedtime routine 

 Sleep schedule

 Physiologic sleep disorders

 Developmental history

 Family history and culture

 Medical factors

6
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Sleep Schedule

 Entire 24 hour  period

 Start at dinner

 Activities leading up to routine

 Routine

 Weekdays vs weekend

 In bed vs asleep time

 Nightwakings

 Waketime

 Naps

7

Sleep Schedule
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Iglowstein et al, 2003

Sleep Schedule
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Sleep Schedule

In adolescence… 

 Later bedtimes

 Changes in circadian rhythm

 Social/school demands (HW, extracurricular, jobs)

 Early school start times

 Late bedtime + Early school start time = Sleep deprived!

 Sleep need 8.5 to 9.5 hrs; avg obtained 7.5 hrs

 Social jet lag

10

School Start Times

 AAP supports later school start times- no earlier than 8:30am 
(Pediatrics 2014;134:642:649)

 Delayed HS school start time to 8:30am or later can improve:

– Nighttime sleep

– Grades

– Standardized test scores

– Class attendance and graduation rates

– Tardiness

– Substances abuse

– Symptoms of depression

– Rates of motor vehicle collisions

11

School Start Times

12

 Randomized

 Teenagers assigned to 
either Short Sleep (6.5 hours 
in bed) or Healthy Sleep (10 
hours in bed) with constant 
waketime

 Simulated classroom 
watching video lectures

 Condition-blinded raters 
coded classroom behaviors

Beebe et al, In press
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School Start Times
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Higher teen crash rates in districts 
with earlier school start times (CC: 
7:20am) compared to later start 
times (HC: 8:45am)
J Clin Sleep Med 2014;10(11):1169-1177.

School Start Times

Barriers…

 Buses are used for all schools in one district, so it is not possible for 
all schools to start later

 Parents do not want to put their younger child at the bus stop at an 
earlier time, but feel comfortable with their older child there

 After school, older children don’t require child care, but younger 
children do

 Schools rent out sports fields in the evenings, so need their own 
students to be finished practicing prior to this

14

KC Metro HS Start times

15
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School Start Times
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Physiologic Sleep Disorders

 Obstructive sleep apnea

– Snoring, witnessed apneas, gasping arousals

 RLS/PLMD

– Leg discomfort at bedtime

– Frequent leg kicking, twitching, jerking

 Narcolepsy/Hypersomnias

– Sleep paralysis, hallucinations, cataplexy

– Constant or episodic

– Sleepy or tired

17

Family History

 Medical problems

 Sleep disorders

 Developmental disorders

 Parental anxiety or mood 
disorder

18



10/10/2019

7

Medical Factors

 Anemia

 Cardiac disease

 Malignancy

 Metabolic disorders

 CNS

 Post-concussion

 Hydrocephalus

 Mass

19

John - Delayed Sleep Phase 
Syndrome 

 Circadian rhythm disorder

 Occurs in 16% of adolescents

 Inability to fall asleep at ‘normal’ 
time, but once asleep able to sleep 
without problems

 Associated with mood problems, 
suicidal ideation, poor school 
performance, isolation, job loss, 
substance abuse

 DSPS or psychophysiologic
insomnia?

20

John - Treatment

 Chronotherapy

 Forwards

 Backwards

 Weekends

 Bright light therapy

 Melatonin

 Hope

21



10/10/2019

8

John - Treatment

22

 Teenagers with DSPS

 RCT x 4 weeks

 Melatonin (3mg @7pm)

 Light (x30 mins between 6-
8am)

 Placebo

Maanen et al, In press

Claire

 15yo female.

 CC: Can’t sleep.

 In bed 9pm, asleep 1am, 
mind racing, up for hours 
in the middle of the night, 
up at 6am. Weekend 
sleeps in until 11am. 
Naps 4-5pm.

23

Claire - Chronic Insomnia

 Sleep restriction and 
stimulus control

 When actually falling 
asleep?

 Needed waketime?

 4 rules

 Medication?

 ASD and other NDD

24
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Andy

 12yo male

 CC: Falling asleep in school.

 In bed 9pm, asleep 9:05pm, 
sleeps through night, up at 
6am. No naps. 

 Snoring, snorting arousals, 
restless, neck hyperextension, 
mouth breathing. 

 Tonsils 3+

25

OSA in Children

 1-5% overall, 45% in obese adolescents

 EDS, ADHD-like, externalizing behaviors, HTN, RV/LV 
dysfunction, PHTN, NAFLD fibrosis

 PSG?

 T&A, CPAP, Weight loss, RME, Flonase/Singulair, 
Myofascial reeducation, Positional therapy

26

Preoperative Sleep Study for T&A

AAP

27

Marcus C et al, 2012
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Preoperative Sleep Study for T&A

AAO-HNS

28

Roland P et al, 2011

Primary Snoring vs OSA

 Is this a clinically 
important distinction?

– Where to draw the line?

– Difference in associated 
morbidity?

– Differential response to 
therapy?

29

Primary Snoring vs OSA

30

Study Hypopnea definition N OAHI Mean (SD) OAHI ULN

Traeger, 2005 Thermister. 50% reduction 
with 3% desat/arousal

66 0.23 (0.31) 0.8

Wong, 2004 Thermister. 50% reduction 
with 3% desat/arousal

16 0.0 (0.1) 0.2

Verhulst, 2007 Thermister. 50% reduction 
with 3% desat/arousal

60 0.08 (0.17) 0.4

Marcus, 2003 Thermister. 50% reduction 
(arousal/desat not 
required)

41 0.2 (0.6) 1.4

Montgomery-Downs, 
2006

Thermister. 50% reduction 
with 4% desat/arousal

153
388

0.08 (0.16) 
0.14 (0.22)

0.4
0.5

Ingram & Freidman, In Press
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Primary Snoring vs OSA

31Hunter et al, 2016

1 = No snoring or OSA
2 = Primary snoring (AHI<1)
3 = Mild OSA (AHI 1-5)
4 = Moderate/Severe OSA (AHI>5)

5-to-7 year old children from the community (n=1,010)

Primary Snoring vs OSA

32

5-to-7 year old children from the community (n=1,022)

No snoring or OSA Primary snoring Mild OSA (AHI 1-5) Moderate/Severe OSA (AHI>5)

Smith et al, 2016

PSG Metrics & Clinical 
Symptoms

33

Rosen C et al, 2015
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Primary Snoring vs OSA

34Goldstein N et al, 2004

67% 82% 22% Sx Resolution

Primary Snoring

 RCT of T&A for mild sleep-disordered 
breathing (Clinical SDB with OAHI<2)

35

Work of Breathing

36
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Alternative Measures

 Esophageal manometry

 Pulse transit time

 Urine/blood/breath 
biomarkers

 Home sleep studies

 Sonomat

37

Norman et al, 2014

Alternative Measures -
Sonomat

 Mattress overlay with 
four sensors that 
measure body 
movements and breath 
sounds

38Norman et al, In Press

CA

OA

MA

HYPO

Alternative Measures -
Sonomat

Norman et al, In Press
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Reasonable Approach

40
Ingram & Friedman, 2015

Mild OSA Candidates

 Role of intranasal steroids and leukotriene
inhibitor for children with non-severe OSA

 PSG may allow one to identify children 
who are candidates for medical rather than 
surgical therapy

41

Fluticasone for Mild OSA

42Gozal & Gozal, 2008
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Montelukast For Mild OSA

43

Goldbart A et al, 2012

Combination Medical Therapy
For Mild OSA

44Gozal et al, 2014

Reasonable Approach

45Rubinstein & Baldassari, 2015
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Allison

 12yo female.

 CC: Sleepy.

 Last 2 years sleepy all the time. 
Falling asleep in class. Gets 
buckling of the knees when 
laughing. Tongue thrusting. 
Sleeps 9pm to 6am. Naps 
throughout the day, refreshing

46

Narcolepsy

 1 in 2000

 Intrusion of REM sleep: EDS, 
cataplexy, paralysis, 
hallucinations

 PSG/MSLT, actigraphy?, csf
hypocretin

 Medications, daytime nap, 
school accommodations 

 This is a life-long neurological 
condition, so be certain and right

 Other hypersomnias: IH, KLS

47

Narcolepsy

• 1-2 planned naps

• Exercise

• Stimulants

– Methylphenidate 
derivatives

– Modafinil

– Armodafinil

 TCAs

 Protriptyline

 Imipramine

 Clomipramine

 SSRI/SNRIs

 Fluoxetine

 Venlafaxine

EDS Cataplexy

48***SODIUM OXYBATE***
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Brian

 13yo male.

 CC: Legs can’t stop.

 Gets into bed around 9pm but 
can’t fall asleep because of leg 
symptoms. 

 His legs feel uncomfortable 
and he has to move them. 
Gets up walking around. 
Restless.

49

Restless legs syndrome

• Urge to move the legs

• Worse during rest

• Improved with movement

• Occur more often at night

 Positional discomfort

 Numbness

 Leg cramps

 Growing pains

RLS Criteria RLS Mimics

50

The Restless Sleeper

51

RLS PLMD

“Restless”
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Restless legs syndrome

 Prevalence 2-4% of children

 Etiology

– ?Genes

– ?Iron depletion

– ?Dopamine synthesis

 Co-occurrence with ADHD ~25%

52

RLS/PLMD and Iron

53Dye et al, 2016

RLS/PLMD and Iron

 Ferritin increases and PLMI decreases 
with supplemental iron

 No change in serum iron levels

 60-80% experienced symptom 
improvement

54

Dye et al, 2016
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RLS/PLMD and Iron

 Check ferritin

 Iron deficiency <12 

 Average ferritin in children in the US 20s

 Goal ferritin 50 to 100 for RLS/PLMD

55

RLS

 1st line: Optimize body iron stores with 
supplemental iron - goal ferritin 50 to 100; 
lifestyle (adequate sleep, physical activity, limit 
caffeine and exacerbating meds)

 2nd line: gabapentin

 3rd line: clonidine, clonazepam, mirapex/requip

56

Other RLS Treatments?

 Vitamin D

– Deficiency associated with RLS (Oran et al 2014; Balaban 2012)

– Supplementation improves RLS symptoms (Wali et al 2015)

– Low vit D  dopaminergic dysfunction  RLS

– All adult data; ?children

 Vibratory devices

– Under development

– Data immature

57
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58

Thank You!
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