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Why is sleep an issue?Why is sleep an issue?

• Sleep need 

~ 9.2 hr per night in high school students 

~ 8.4 hr per night in college students

• Nightly sleep

~ 6.9-7.5 hr per night in high school student

~ 7 hr per night in college students

• Insufficient sleep & excessive sleepiness



Why is sleep an issue?Why is sleep an issue?
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Age distribution of drivers in fall-asleep crashes.



What accounts for short sleep?What accounts for short sleep?

• Biological factors

• Circumstantial/behavioral factors



Adolescent Development and Adolescent Development and 

Sleep/Wake Sleep/Wake BioregulationBioregulation

• Sleep/wake bioregulatory systems

– Circadian rhythms

– Sleep drive (sleep homeostasis) 

• Both systems show maturational changes 

across adolescent development



TwoTwo--Process Model of Sleep Process Model of Sleep 

Regulation Regulation (Borbély, 1982)(Borbély, 1982)

Ø Sleep propensity oscillates 
with a daily (circadian) 
variation 

Ø Sleep propensity increases 
as waking accumulates and 
dissipates with sleep

Borbély & Achermann,  2000



Circadian  Rhythm Circadian  Rhythm 

• A self-sustained biological rhythm that, 

within the organism's natural environment, 

is normally synchronized to a 24-hour 

period.

• Circadian rhythms can be assessed by 

evaluating the timing of biological events.



Night
Hastings, British Med J, 1997



Light is a Critical Light is a Critical ZeitgeberZeitgeber

Light re-sets rhythms 

in a phase-dependent 

manner

– Evening light pushes 

phase later

– Morning light pulls 

phase earlier
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Melatonin Phase and PubertyMelatonin Phase and Puberty
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Chronotype Chronotype and Ageand Age

Roenneberg, Human Biology, 2004
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Circadian RhythmsCircadian Rhythms

• Timing delays across adolescence

– Developmental process

– Enhanced by evening light exposure



Sleep Pressure SystemSleep Pressure System

No changeChange



Sleep Tendency and Extended WakefulnessSleep Tendency and Extended Wakefulness

Taylor et al., J. Sleep Res., 2005
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Process S:  Model Fit from Process S:  Model Fit from 

Recovery Sleep DataRecovery Sleep Data

Jenni et al., Sleep, 2005
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“Circumstantial/Behavioral” Factors“Circumstantial/Behavioral” Factors

• Decreasing parental control

• Increasing academic obligations

• Increasing social opportunities

• Greater opportunities for employment 

• Earlier school start time (adolescents)

• Greater availability of stimulating activities 

in the evening…in the bedroom



Bedroom for sleep?Bedroom for sleep?

According to the National Sleep Foundation 2006 
“Sleep in America Poll” of 1602 adolescents (and 
a parent)

– 97% have at least one electronic appliance in the 
bedroom ( music player, TV, game, cell phone, 
computer, Internet access)

– Median number = 4 in 12th grade

– 4+ devices associated with 30 min less sleep every day



What other issues arise in this What other issues arise in this 

age group?age group?
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What is the risk of driving while What is the risk of driving while 

impaired by sleepiness or alcohol?impaired by sleepiness or alcohol?

Carskadon, Adolescent Sleep Patterns:  Biological, Social, and Psychological Influences, 2002



What are other “special” risks in What are other “special” risks in 

adolescents?adolescents?

• Driving at times of day associated with 

greater sleepiness

• Driving after extended wakefulness

• “Special” events, e.g., prom night (morning)

• Drowsiness, drinking, & driving



Sleep Sleep vsvs. Alcohol. Alcohol

Performance after…

– 17 hours awake // .05% BAC (1130 pm)

– 24 hours awake // .10% BAC

Dawson & Reid, Nature, 1997



What are the times of greatest risk?What are the times of greatest risk?



Circadian Timing + Daily Sleep Pressure Circadian Timing + Daily Sleep Pressure 
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Times of occurrence of fallTimes of occurrence of fall--asleep crashes in  asleep crashes in  

individuals ages 16individuals ages 16--25 years25 years
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http://www.ksl.com/index.php?nid=148&sid=258983



http://www.pjstar.com/stories/051106/TRI_B9PGMBHJ.028.shtml



The bottom line…The bottom line…

Adolescents and young adults typically get 

too little sleep often at the “wrong” time; as 

a consequence, they are predictably at risk 

for drowsy driving episodes.


