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PART 2
Cardinal Manifestations and Presentation of Diseases

There is a significant increase in the risk of sleep-related, fatal-to-thedriver highway crashes in the early morning and late afternoon hours,
coincident with bimodal peaks in the daily rhythm of sleep tendency.
Resident physicians constitute another group of workers at greater
risk for accidents and other adverse consequences of lack of sleep and
misalignment of the circadian rhythm. Recurrent scheduling of resident physicians to work shifts of ≥24 consecutive hours impairs psychomotor performance to a degree that is comparable to alcohol intoxication, doubles the risk of attentional failures among intensive care
unit resident physicians working at night, and significantly increases
the risk of serious medical errors in intensive care units, including
a fivefold increase in the risk of serious diagnostic mistakes. Some
20% of hospital resident physicians report making a fatigue-related
mistake that injured a patient, and 5% admit making a fatigue-related
mistake that resulted in the death of a patient. Moreover, working for
>24 consecutive hours increases the risk of percutaneous injuries and
more than doubles the risk of motor vehicle crashes on the commute
home. For these reasons, in 2008, the Institute of Medicine concluded
that the practice of scheduling resident physicians to work for more
than 16 consecutive hours without sleep is hazardous for both resident
physicians and their patients.
From 5 to 15% of individuals scheduled to work at night or in
the early morning hours have much greater-than-average difficulties
remaining awake during night work and sleeping during the day; these
individuals are diagnosed with chronic and severe shift-work disorder
(SWD). Patients with this disorder have a level of excessive sleepiness
during work at night or in the early morning and insomnia during day
sleep that the physician judges to be clinically significant; the condition
is associated with an increased risk of sleep-related accidents and with
some of the illnesses associated with night-shift work. Patients with
chronic and severe SWD are profoundly sleepy at work. In fact, their
sleep latencies during night work average just 2 min, comparable to
mean daytime sleep latency durations of patients with narcolepsy or
severe sleep apnea.
TREATMENT

Shift-Work Disorder

Caffeine is frequently used by night workers to promote wakefulness. However, it cannot forestall sleep indefinitely, and it does
not shield users from sleep-related performance lapses. Postural
changes, exercise, and strategic placement of nap opportunities
can sometimes temporarily reduce the risk of fatigue-related performance lapses. Properly timed exposure to blue-enriched light or
bright white light can directly enhance alertness and facilitate more
rapid adaptation to night-shift work.
Modafinil (200 mg) or armodafinil (150 mg) 30–60 min before the
start of each night shift is an effective treatment for the excessive
sleepiness during night work in patients with SWD. Although treatment with modafinil or armodafinil significantly improves performance and reduces sleep propensity and the risk of lapses of attention
during night work, affected patients remain excessively sleepy.
Fatigue risk management programs for night shift workers should
promote education about sleep, increase awareness of the hazards
associated with sleep deficiency and night work, and screen for
common sleep disorders. Work schedules should be designed to
minimize: (1) exposure to night work; (2) the frequency of shift rotations; (3) the number of consecutive night shifts; and (4) the duration of night shifts.
Jet Lag Disorder Each year, more than 60 million people fly from one
time zone to another, often resulting in excessive daytime sleepiness,
sleep-onset insomnia, and frequent arousals from sleep, particularly in
the latter half of the night. The syndrome is transient, typically lasting
2–14 d depending on the number of time zones crossed, the direction
of travel, and the traveler’s age and phase-shifting capacity. Travelers
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who spend more time outdoors at their destination reportedly adapt
more quickly than those who remain in hotel rooms, presumably due
to brighter (outdoor) light exposure. Avoidance of antecedent sleep
loss and obtaining naps on the afternoon prior to overnight travel
can reduce the difficulties associated with extended wakefulness.
Laboratory studies suggest that low doses of melatonin can enhance
sleep efficiency, but only if taken when endogenous melatonin concentrations are low (i.e., during the biologic daytime).
In addition to jet lag associated with travel across time zones, many
patients report a behavioral pattern that has been termed social jet
lag, in which bedtimes and wake times on weekends or days off occur
4–8 h later than during the week. Such recurrent displacement of the
timing of the sleep-wake cycle is common in adolescents and young
adults and is associated with sleep-onset insomnia, poorer academic
performance, increased risk of depressive symptoms, and excessive
daytime sleepiness.
MEDICAL IMPLICATIONS OF CIRCADIAN RHYTHMICITY
Prominent circadian variations have been reported in the incidence
of acute myocardial infarction, sudden cardiac death, and stroke, the
leading causes of death in the United States. Platelet aggregability is
increased in the early morning hours, coincident with the peak incidence of these cardiovascular events. Recurrent circadian disruption
combined with chronic sleep deficiency, such as occurs during nightshift work, is associated with increased plasma glucose concentrations
after a meal due to inadequate pancreatic insulin secretion. Night
shift workers with elevated fasting glucose have an increased risk of
progressing to diabetes. Blood pressure of night workers with sleep
apnea is higher than that of day workers. A better understanding of
the possible role of circadian rhythmicity in the acute destabilization
of a chronic condition such as atherosclerotic disease could improve
the understanding of its pathophysiology.
Diagnostic and therapeutic procedures may also be affected by
the time of day at which data are collected. Examples include blood
pressure, body temperature, the dexamethasone suppression test, and
plasma cortisol levels. The timing of chemotherapy administration has
been reported to have an effect on the outcome of treatment. In addition, both the toxicity and effectiveness of drugs can vary with time of
day. For example, more than a fivefold difference has been observed in
mortality rates following administration of toxic agents to experimental animals at different times of day. Anesthetic agents are particularly
sensitive to time-of-day effects. Finally, the physician must be aware
of the public health risks associated with the ever-increasing demands
made by the 24/7 schedules in our round-the-clock society.
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Video 38-1 A typical episode of severe cataplexy. The patient
is joking and then falls to the ground with an abrupt loss of muscle
tone. The electromyogram recordings (four lower traces on the right)
show reductions in muscle activity during the period of paralysis.
The electroencephalogram (top two traces) shows wakefulness
throughout the episode. (Video courtesy of Giuseppe Plazzi, University of
Bologna.)
Video 38-2 Typical aggressive movements in rapid eye movement (REM) sleep behavior disorder. (Video courtesy of Dr. Carlos
Schenck, University of Minnesota Medical School.)
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