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The Fatigue Tax

Lack of sleep impairs performance on a wide variety of
tasks. A single all-nighter can triple reaction time and vastly
increase lapses of attention. Sleep researcher David Dinges at

the University of Pennsylvania studied such lapses using a “psy-
chomotor vigilance task” on pools of subjects who had slept four,
six, or eight hours nightly for
two weeks. The researchers
measured subjects’ speed of re-
action to a computer screen
where, at random intervals
within a defined 10-minute pe-
riod, the display would begin
counting up in milliseconds
from 000 to one second. The
task was first, to notice that the
count had started,
and second, to stop it
as quickly as possible
by hitting a key. It
wasn’t so much that
the sleep-deprived
subjects were slower,
but that they had far
more total lapses, let-
ting the entire second
go by without re-
sponding. Those on
four hours a night had
more lapses than
those sleeping six,
who in turn had more
lapses than subjects
sleeping eight hours
per night. “The num-
ber of lapses went up
and up for the whole
two weeks,” says Da-
vid White, “and they
hadn’t plateaued at the end of
the two-week study!”

There’s fairly large individual
variation in susceptibility to
the cognitive e≠ects of sleep de-
privation: in one of Charles
Czeisler’s studies, somewhere
between a quarter and a third
of the subjects who stayed
awake all night contributed
two-thirds of the lapses of at-
tention. “Some are more resis-
tant to the impact of a single
night of sleep loss,” he says.
“But they all fall apart after 
two nights without sleep.” In 
a sleep-deprived state, says
White, “Most of us can perform
at a fairly low level. And a lot

can run around sleep-deprived without it being obvious. But
truck drivers, neurosurgeons, nuclear-plant workers—after six or
eight hours, they have to put a second crew on and give them a
break.” Very few people are really immune to sleep deprivation: in
Dinges’s study, only one of 48 subjects had the same performance
after two weeks of four hours’ nightly sleep as on day one.

Students often wonder whether to pull an all-nighter before an

Unsound Sleep
The National Sleep Foundation’s 2005 survey found that 75 percent of American
adults experience symptoms of a sleep problem at least a few nights per week. Sleep clinics like
Sleep Health Centers, a for-profit enterprise whose medical director, David P. White, supervises six
sites with 32 beds in the Boston area, investigate many of the 84 types of sleep disorder that clini-
cians have identified.White, McGinness professor of sleep medicine, who directs the sleep disor-

ders program at Brigham and Women’s Hospital, explains that there
are three main categories of sleep disorder: insomnias; disorders that
make patients sleepy during the day, like narcolepsy or sleep apnea;
and parasomnias, which include sleepwalking, sleep-talking, and REM
behavior disorder.

Chronic insomnia may affect 10 percent of the population, but
some Gallup polls indicate that as many as 40 percent have trouble
sleeping on two or three nights per week. “Depression and anxiety
states are the biggest cause of insomnia,” White says. Besides treating

the underlying problems and practicing good “sleep hygiene”
(e.g., going to bed at a regular time, having no clock in the bed-
room), one intervention is, paradoxically, sleep restriction. “A
lot of insomniacs spend more and more time in bed—up to 14
hours a day.That’s counterproductive,” White says. “So you re-
strict them to the amount of time they can sleep: perhaps from
11 P.M. until 3 A.M. Get them to sleep well during that time and
then build up from there. ”

In narcolepsy, which affects one in 2,000 people, components
of REM sleep—being asleep, having muscular paralysis or weak-
ness, and dreaming—affect people during waking hours. Re-
search on narcoleptic Doberman dogs and genetically altered
mice showed that animals unable to produce a protein called

hypocretin were narcoleptic. The spinal fluid of humans who
suffer from narcolepsy contains little or no hypocretin; hence treatment of narcolepsy may involve
ways to enhance its production or replace it.

The most common problem that sleep clinics see is obstructive sleep apnea. “We’re seeing an
epidemic of sleep apnea,” says Charles Czeisler, Baldino professor of sleep medicine.“It’s related to
overweight, and is especially prevalent in certain regions.” Older, obese men are at higher risk. Sleep
apnea affects individuals who may have a narrower passage of the upper throat; during sleep, mus-
cles around this passage relax and close the passage partially or completely, stopping the flow of air
into the lungs.This results in loud snoring, labored breathing, and even the cessation of breathing
(apnea) for periods of more than 10 seconds. “It’s important to breathe in the right amounts of
oxygen and breathe out carbon dioxide, to keep the levels right,” explains White, who trained in
pulmonary medicine. “The mechanisms that control this don’t work as well during sleep.” Losing
weight can help; in severe cases, sufferers may sleep wearing a special “continuous positive airway
pressure” mask that keeps the passage open.

Parasomnias are a less common form of sleep disorder. In sleepwalking, something rouses the
sleeper from deep (stage 3 or 4) sleep, and in a state somewhere between deep sleep and wakefulness,
he or she can walk about or even drive a car for a period of 10 to 15 minutes. REM behavior disorder,
which can be associated with degenerative brain disease, may last only seconds, but can be dangerous.
“In REM sleep, all skeletal muscles are paralyzed, so that you can’t act out your dreams,” White explains.
“But with REM behavior disorder, people can move.” 
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