Appendix E

Facts About Sleep and Adolescents

Sleep is a basic biological need™ ? Adequate sleep is necessary for our bodies and our
minds to grow and to heal.® Research shows that on average adolescents require 9.25 hours of
sleep a night for good physical and mental health.* °

Inadequate sleep has been linked to many physical, mental and social problems: ® " ®

Impairment of the immune system and susceptibility to illness®
Depression, anxiety and irritability™

Impaired metabolism, diabetes, being overweight and obesity
Acne’®

Alcohol and caffeine abuse®’

Hyperactivity™®

Poor judgment, rebelliousness, risky behavior, lack of control, trouble with
relationships®®" 20 2

Lower academic performance
Decreased athletic performance and injury®* % %
Car crashes due to drowsy driving?” % % 30

11,12, 13, 14, 15

22, 23

Adolescents have different sleep patterns and needs than adults or younger children.
Hormonal influences of puberty shift the adolescents’ biological clocks. The secretion of
melatonin, a brain hormone that causes drowsiness, begins later in adolescents, causing a “phase
delay” in their sleep patterns.3% 3% 34 35.36. 37 Thjs tendency for adolescent sleep patterns to be
delayed has been reported not only in North America but also in South America, Asia, Australia,
and Europe.*®

Despite needing 9.25 hours of sleep for good health, high school students on average get
between 7 and 7.5 hours of sleep on school nights.>* *° While a variety of factors may
contribute to adolescents’ sleep deprivation, sleep researchers point to early school start times as
a major culprit.*" 4 3 %4 Schedules that require teen students to wake up early in the morning
run counter to their natural sleep cycle.®

“As a result [of hormonal changes], teenagers are more likely to go to bed later than
younger children and adults, and they tend to want to sleep later in the morning. This sleep-
wake rhythm is contrary to the early-morning start times of many high schools and helps explain
why most teenagers get an average of only 7-7.5 hours of sleep a night,” according to the
National Institutes of Health.*

Jurisdictions that have later start times or have switched to later high school start times
have found that teen students do get more sleep per school night on a later schedule. In
Minnesota, the shift resulted in an average of an hour more sleep per school night and drop-out
rates decreased significantly.*’ In Wilton, CT, where the schedule shifted by 40 minutes, it
resulted in an average of 35 minutes more sleep each night.*®
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Sleep and circadian rhythms play a part in how prepared we are to learn.** > >

“Not only is a good night’s sleep required to form new learning and memory pathways in the
brain, but sleep is also necessary for those pathways to work up to speed,” according to the
National Institutes of Health. “Several studies show that lack of sleep causes thinking processes
to slow down. Lack of sleep also makes it harder to focus and pay attention. Lack of sleep can
make you more easily confused.”>?

In one recent NIH study, “Volunteers had to sleep at least 6 hours to show improvement
in learning, and the amount of improvement was directly tied to how much time they slept. In
other words, volunteers who slept 8 hours outperformed those who slept only 6 or 7 hours.”>?

After a complete night’s sleep, memory is consolidated, test performance improves,
problem-solving and creativity are enhanced.> > *® *" Retention is even better after two
nights of sleep.”® Interrupted or incomplete sleep disrupts this process and impairs cognition.>

Not all sleep is equal. The deepest, most healing REM (rapid eye movement) sleep is
concentrated in the last hours of the normal sleep cycle. When sleep is cut off, some of its most
important functions suffer.”® “REM sleep stimulates the brain regions used in learning,”
according to NIH. “One study found that REM sleep affects learning of certain mental skills.
People taught a skill and then deprived of non-REM sleep could recall what they had learned
after sleeping, while people deprived of REM sleep could not.”®

The body will demand the sleep it needs in one form or another. Some students will fall
asleep in class, while others will experience “mini-REMSs” that make them miss a few seconds of
instruction at a time, possibly without even knowing it.?* 3

Sleep-deprived students scored lower than their well-rested colleagues, even after
catching up on lost sleep, according to a recent study from Harvard Medical School published in
Nature Neuroscience.

In 2002, the U.S. Navy changed sleep times for recruits and studied the result, finding
that a later schedule resulted in more sleep and better performance. The Navy first increased
rack time for recruits from 6 to 8 hours. Then, the Navy shifted rack time to one hour later. The
recruits both got more total sleep with the shift® and showed significant improvement on
standardized tests as a result of the combined changes.®® ®" “On average test scores rose by 11
percent with the additional sleep. The odds of observing such a difference by chance is less than
one in ten million,” the Navy study concluded.®®
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