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SS leep, one of the body’s most essential needs,
is second only to food and oxygen in impor-
tance for survival. Shakespeare called sleep
the “balm of hurt minds, great nature’s sec-
ond course, chief nourisher in life’s feast.”

Unfortunately, that feast is quite meager for the millions of
people who suffer from chronic sleep disorders. There are over
100 sleep disorders officially recognized by the International
Classification of Sleep Disorders.1 For neurologists, most can
be divided into four main categories: hypersomnias, insomnias,
disorders of the wake/sleep cycle, and parasomnias. 

Of these, the consequences of hypersomnias are very serious
and can even be catastrophic. According to statistics from the
National Highway Traffic Safety Commission,2 between
l00,000 and 150,000 police-reported crashes were caused by
drowsy drivers and four percent of all fatal crashes are caused
by drowsy driving. According to National Transportation
Safety Board,3 nearly one third of all driver-fatal heavy trucking
accidents are attributed to sleeping at the wheel. Major indus-
trial catastrophes such as the Exxon Valdez, Three Mile Island,
Chernobyl and the Challenger disasters have been officially
determined to be associated with sleepiness-related errors in
judgment or performance in the workplace.

This article concentrates on the features of two of the most
common of the hypersomnias, obstructive sleep apnea syn-
drome and narcolepsy, which tend to be under diagnosed
and/or mistaken for one another. To improve differentiation
between the two and thereby enable patients to initiate treat-
ment early, this article describes the essential features, clinical
symptoms and signs, diagnostic findings, critical questions to
ask and how to phrase them to elicit pertinent information that
can be the key to making the correct diagnosis.

Obstructive Sleep Apnea
Syndrome (OSAS)

Essential Features. Obstructive sleep apnea is characterized
by repetitive episodes of partial or complete upper airway
obstruction that occur during sleep, usually associated with a
reduction in blood oxygen saturation. 

Prevalence. OSAS occurs in four percent of American men
and two percent of American women. It is most common in
men, snorers, postmenopausal women, the elderly and the
obese. However, it is also seen in children, young women and

thin people. Contrary to the popular association between obe-
sity and OSAS, one third of people with the condition are not
overweight. Conversely, the majority of obese males and obese
females do not have OSAS. 

Symptoms and Findings. Patients will complain of either
excessive daytime sleepiness (EDS) due to sleep fragmentation
associated with the arousals that occur in concert with blowing
open of the airway after each obstructed event, or insomnia due
to awakenings associated with these arousals. 

Common symptoms are snoring (reported in more than 80
percent of patients with OSAS), snorting, gasping and choking
sounds during sleep; restless sleep (caused by arousals at the end
of apneas which may be accompanied by jerks, twitches, limb
movements and repeated changes in body position to find a
sleeping position that permits airway patency); and sleepiness
which can be mild or more severe. Mild sleepiness is unmasked
during boring sedentary situations such as while reading or
driving. More severe sleepiness is unmasked when the patient
falls asleep during conversations, talking on the telephone and
even during sexual intercourse. Other symptoms include night
sweats, nighttime enuresis and gastro-esophageal reflux disease
(which is exacerbated during episodes of decreased intratho-
racic pressure associated with obstructive events). 

Consequences. The consequences of obstructive sleep apnea
include excessive daytime sleepiness  and physiologic conse-
quences of sleep-related oxygen desaturation, such as systemic
and pulmonary hypertension, right-sided heart failure and
polycythemia.

Clinical Diagnosis. The clinical diagnosis is based on the
history, clinical symptoms and findings but must be confirmed
with polysomnography. Formal sleep studies are mandatory.
Numerous studies have found that clinical history alone often
is markedly discrepant from polysomnographic findings.
Polysomnography demonstrates reduction in airflow (hypop-
nea) or complete cessation of airflow (apnea) despite ongoing
respiratory efforts. Events are often terminated by arousals.

Treatment. First and foremost, safety is paramount. The
patient should be counseled to stop driving and follow other
common-sense safety precautions so as to safeguard against
unanticipated sleep related risk of injury. Many states have
mandatory reporting requirements for any syncopal episode
while driving.

The gold standard treatment is continuous positive airway
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pressure (CPAP), which is effective in 80 to 90 percent of pa-
tients and is the preferred treatment for patients with moderate
and severe OSAS. Other treatments include bilevel positive air-
way pressure (BiPAP) in patients who not only have OSAS but
also have neuromuscular disease or obesity hypoventilation
syndromes.

For patients with milder forms of OSAS, dental appliances
such as the mandibular positioning device can be helpful. Also,
in patients with milder disease, surgical interventions such as
uvulopalatopharyngoplasty (UPPP) can be an option to discuss
with the patient. This is beneficial in 40 percent and curative
in less than 25 percent of cases, but can have side effects that
patients need to be informed about, such as painful nasal
regurgitation.

Surgical options for patients with particular anatomic air-
way obstruction include genioglossus advancement with
hypoid suspension, maxillomandibular osteotomy and tra-
cheotomy. Thanks to the successful use of CPAP for OSAS
since the l980s, tracheotomy now is used for those with the
most severe forms of OSAS or in those patients who not only
have OSAS but also have neuromuscular disease or obesity
hypoventilation syndromes.

Narcolepsy
Essential features. Narcolepsy is characterized by excessive

sleepiness that typically is associated with cataplexy (up to 70
percent of patients with narcolepsy) and other REM sleep phe-
nomena such as sleep paralysis (60 percent of patients with nar-
colepsy) and hypnogogic hallucinations (12-50 percent of
patients with narcolepsy). Since l999, investigators have linked
it with decreased amount of the neuropeptide hypocretin.
Narcolepsy is the prototypical example of dissociated
sleep/wake phenomena in which components of one state
(REM or NREM sleep) appear in another (wakefulness).4

Pathophysiology. Narcolepsy results from impaired control
of the boundaries that normally separate the states of wakeful-
ness from REM and NREM sleep.4 The control of the onset-
offset of both REM and NREM sleep is impaired. This impair-
ment explains in part both the nighttime sleep fragmentation
and the intrusion of sleep into daytime wakefulness. Also, there
is dissociation of the various components of the individual
wake and sleep states: cataplexy and sleep paralysis result from
the isolated and inappropriate intrusion or persistence of REM
sleep related atonia into wakefulness. Hypnogogic hallucina-
tions are REM sleep related dreams occurring during wakeful-
ness.4

Prevalence. Prevalence is estimated to be 0.09 percent (up
to one in l000), affecting at least 250,000 people in the US,
making it as common as Parkinson’s disease or multiple sclero-
sis. Men and women are equally affected. There is a genetic
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The Case of the Sleepy Football Player

A 22-year-old college student is referred by his primary physician to evaluate for OSA vs.
narcolepsy. Consider your own approach, then read on for pearls on conducting a good history.

Resident Interview of the Patient
The chief complaint is of significant difficulty staying awake in class over the past year. On further history, the resident found
that over the same course in time, the student changed majors from physical education to computer technology. The student
still plays football and insists there is no problem with staying awake in practice or during games.

When asked if there had been any problem with excessive daytime sleepiness before a year ago, at first the patient did
not think so. However, when the resident rephrased the question as “Do you ever fall asleep at times you don’t want to or
shouldn’t such as falling asleep reading?” the patient admitted that he’s “not much of a reader.” His sister who accompanied
him told the resident the patient has been teased ever since he had his driver’s license at age l6 because he often fell asleep
in the driveway when he had to wait for friends or siblings. He seemed quite embarrassed about that admission. He admitted
he was told he snored while he slept and, because of football, had “bulked up” to a weight of 210 pounds.

When asked if he ever had episodes of “seeing things that aren’t really there when you fall asleep,” “episodes of falling
down laughing,” or “episodes of waking up in the middle of the night paralyzed,” or “trouble staying awake while driving,” he
denied it. When asked, “How much sleep do you need to wake up refreshed every morning, not needing coffee or caffeine?”
he thought he needed 8.5 hours of sleep and said he was currently getting that amount of sleep every night. On examination
he was alert, had a thick neck, moderately encroached pharynx with normal neurological examination. The resident thought
the patient did have excessive daytime sleepiness. Since the patient denied sleep deprivation, cataplexy, sleep paralysis and
hypnogogic hallucinations, OSAS was the likely diagnosis.

Neurologist Interview of the Patient
You go in to talk with the patient. You notice he straightens himself up in the chair when you came in. You wonder if the patient
was not being forthcoming about his tendency to fall asleep and wonder if you need to probe a bit further about cataplexy

                



component: 90 percent of patients with narcolepsy have HLA-
DR2/DQ1. However, 10 percent of patients with narcolepsy
are not positive and, in addition, 30 percent of general popu-
lation is positive. Clearly there is a genetic component, but that
component is neither necessary nor sufficient to cause nar-
colepsy.4

Symptoms and Findings. The primary symptom is exces-
sive daytime sleepiness: unwanted or unanticipated sleep
episodes lasting seconds to minutes may occur at inappropriate
times, particularly during periods of reduced environmental
stimulation such as while reading, watching TV, riding in or
driving a car or attending classes or meetings. Such feelings of
sleepiness are often dramatically but briefly reversed by a short
nap.

Ancillary symptoms include cataplexy, hypnogogic and
hypnopompic hallucinations, sleep paralysis, automatic behav-
ior and nocturnal sleep disruption. Cataplexy occurs in 65 to
70 percent of patients with narcolepsy. It may never occur in
30 percent of patients with narcolepsy. Therefore, it is impor-
tant to ask carefully about it in taking the history but lack of
its occurrence in no way rules out the diagnosis of narcolepsy.
Cataplexy is characterized by sudden loss of muscle tone typi-
cally triggered by an emotion such as laughter, anger, excite-
ment, delight or surprise. It is often a mild and focal weakness
taking the form of facial sagging, slurred speech or localized

weakness of an extremity or the feeling that one’s knees may
“give way.” The stereotypical “falling down laughing” is actual-
ly uncommon. 

One of the important keys to obtaining a history of cata-
plexy is to know that the trigger is quite idiosyncratic from
patient to patient. This is exemplified in the case of the young
man in the accompanying case (see sidebar) who described cat-
aplectic attacks only while playing a particular electronic com-
puter game. No other situations or electronic computer games
trigger an attack in that patient. When taking a history, it is
important to delve into the details of what the specific trigger
is even when the patients may resist. Patients often try to avoid
talking about the episodes and their triggers because the
episodes are embarrassing. Also, of interest, when patients are
forced to remember and describe in detail the trigger and their
own cataplectic symptoms, this can bring on one of their cata-
plectic attacks, a very helpful clinical pearl about narcolepsy. 

Hypnogogic (at sleep onset) and hypnopompic (at awaken-
ing) hallucinations are seen in 12-50 percent of patients with
narcolepsy. These can be very vivid.

Sleep paralysis is seen in 60 percent of patients with nar-
colepsy. Episodes consist of total body paralysis with sparing of
respiration and eye movements and last seconds to minutes.
They are very frightening to the patient.

Automatic behavior is seen in up to 80 percent of patients
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beyond just asking about “spells of falling down laughing.” So, you ask if he
ever has times when he has “little spells of weakness of any kind,” and he
looks at you but hesitates.

You ask him, “are there times when your lids get droopy or your mouth or
chin gets weak?” and he hesitates again. Finally, he admits that he does get
little spells when his eyelids droop and his speech gets slurry that are very
brief and he is embarrassed by them. He doesn’t want to elaborate. Finally
you get him to elaborate. As he is detailing what the specifics are about the
trigger (playing one specific video game named “Swords and Sorcerers”—
not any other video game) and what the specifics are about his symptoms,
he has a brief cataplectic spell of bilateral ptosis, dysarthria and mild hand
weakness in front of you and the resident.

On evaluation, his PSG does not show apneas and aside from slightly low
sleep efficiency it was essentially normal. He slept for 8.5 hours in the lab.
His MSLT showed a mean sleep latency of 2.5 minutes with two REM onset
naps.

Take-home Points from the Case
• Patients with narcolepsy often insist there “is no problem when I’m up

and busy…” and that is true. This patient falls asleep, not when up and active
but when in sedentary situations when manifest sleepiness is unmasked
(therefore he didn’t notice any problem in Phys Ed but did when he changed
majors to sit in front of the computer). He also had a history of falling asleep
sitting waiting in the car and probably was dozing in the waiting room.

• The age of onset of symptoms at l6, typical for narcolepsy.

• Note the excellent phrasing the resident used of the question: “Do you
ever fall asleep at times you don’t want to, or shouldn’t?” This is very helpful
to assess for EDS.

• Notice how the patient avoided talking about embarrassing times when
he would fall asleep inappropriately. It is important to delve deeply to assess
for this.

• Notice the emotional blunting around the cataplectic episodes and how
persistent you, the neurologist, have to be to pull the history out, and ulti-
mately, the success of provoking a cataplectic episode because of it.

• Also, notice that the resident only asked about episodes of “falling down
laughing.” By asking that way, he missed the history of cataplectic attacks.

• Notice that by asking about “little spells of weakness of any kind” you
were able to pull the history of his cataplectic episodes out.

• Also, note that you can often provoke a spell of cataplexy if you force
the patient to recall in detail the specifics of the triggers and the spells. The
experience of thinking about the episode can be enough to provoke one in
many patients with narcolepsy-cataplexy.

• Notice that the cataplectic attacks had very specific idiosyncratic trig-
ger of anticipatory delight revolving only around that specific activity—no
other activities—and were not triggered by general feelings of happiness,
laughing, joking, etc. This is a key diagnostic clue for cataplexy.

• Notice the resident did a good job of ruling out sleep deprivation, the
most common cause of excessive daytime sleepiness and how he did that
(by asking specific questions aimed at gauging that specific patient’s unique
sleep need which is different from person to person).

       



with narcolepsy and is due to simultaneous or rapidly oscillat-
ing occurrence of wake and sleep, during which the individual
appears to be awake but is without full awareness. It can result
in extremely inappropriate behaviors.

Fragmented nocturnal sleep with frequent awakenings is
common in patients with narcolepsy, particularly in those with
severe narcolepsy with cataplexy. In a few patients, nightmares
and sleep disruption are the most disturbing symptoms. REM
sleep behavior disorder occurs with increased frequency in
patients with narcolepsy and may also contribute to disrupted
sleep. 

Fewer than 50 percent of patients (14 to 42 percent) with
narcolepsy report all four symptoms: sleep attacks, cataplexy,
hypnogogic hallucinations and sleep paralysis.

Consequences. The psychosocial and socioeconomic conse-
quences of narcolepsy are substantial. Eighty percent of nar-
colepsy patients have fallen asleep at work and two-thirds while
driving, leading to an increased frequency of accidents.5

Clinical Diagnosis. Clinical diagnosis is based on the his-

tory, clinical symptoms and findings but must be confirmed
with polysomnography (PSG) and a multiple sleep-latency test
(MSLT). Objective sleep laboratory diagnosis is imperative. It
is important that a complete history is taken that eliminates
other etiologies of EDS including obstructive sleep apnea and
others such as sleep restriction causing sleep deprivation. 

Recall that sleepiness due to chronic sleep restriction causes
cumulative sleep deprivation and is probably the most com-
mon etiology for excessive daytime sleepiness in our society.
Thus, if present, it could contribute to a “false positive” MSLT
(with short sleep latencies on the MSLT) in a patient who does
not have narcolepsy but is excessively sleepy due to chronic
sleep deprivation. Also, it is important that effects from seda-
tive hypnotic drugs or withdrawal from stimulants is not con-
tributing to EDS as potential confounders in the diagnosis of
narcolepsy. 

An all-night polysomnogram must be performed the night
before the MSLT to determine the quality and quantity of the
preceding night’s sleep as well as to rule out other sleep disor-
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Table 1. The Four Main Categories of Sleep Disorders

1. HYPERSOMNIAS: disorders manifested by drowsiness
that interfere with daytime activities, irresistible daytime
sleep episodes, increased need for sleep, or all three.

• Obstructive Sleep Apnea Syndrome

• Narcolepsy

• Idiopathic CNS Hypersomnia

• Recurrent Hypersomnias 

— Kleine-Levin Syndrome

—  Menstruation Related Hypersomnia

—  Idiopathic Recurring Stupor

• Movement disorders that may cause hypersomnia 

— Restless Legs Syndrome (due to sleep deprivation related to

inability to fall asleep)

— Periodic Limb Movement Disorder (due to sleep fragmentation

related  to arousals associated with leg movements

2. INSOMNIAS: Insomnia is a symptom, and is often the
symptom of underlying medical, psychiatric and psycho-
logical conditions,

• Transient, Short Term, Chronic

• Movement disorders that may cause insomnia

— Restless Legs Syndrome (due to inability to fall asleep)

— Periodic Limb Movement Disorder (due to arousals and awak-

enings related to leg movements)

3. DISORDERS OF THE WAKE/SLEEP CYCLE (CIRCADIAN)
• Primary (due to malfunction of the biologic clock)

— Delayed sleep phase syndrome

— Advanced sleep phase syndrome

— Non 24-hour sleep phase syndrome

— Irregular sleep wake pattern 

• Secondary (due to environmental effects on the biologic clock)

— Jet Lag

— Shift Work

4. PARASOMNIAS: defined as unpleasant or undesirable
behavioral or experiential phenomena that occur pre-
dominantly or exclusively during sleep.

• Disorders of Arousal

— Confusional Arousals

— Sleep Walking

— Sleep Terrors 

• REM Sleep Behavior Disorder

• Nocturnal Seizures

• Miscellaneous disorders (e.g., psychogenic dissociative disorders)
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ders such as OSAS which could also cause excessive daytime
sleepiness. If OSAS is discovered during polysomnography, the
patient should be treated for OSAS first. If the patient still has
EDS despite successful treatment for OSAS, then the patient
should return to the sleep laboratory and undergo all night
polysomnography again (on CPAP). 

The protocol for polysomnography ideally should allow the
patient to “sleep out” the next morning in the lab and awaken
spontaneously so that there is no effect of being sleepy due to
sleep restriction and deprivation which could contribute to a
“false positive” multiple sleep latency test the next day. 

The next day, the patient is given five nap opportunities,
each separated by two hours. Patients with narcolepsy tend to
fall asleep in five minutes or less and usually display REM sleep
on at least two of the daytime naps, an occurrence rarely seen
in normals. However, the presence of a “negative MSLT” does
not absolutely rule out the diagnosis of narcolepsy in a patient
with hypersomnolence. The diagnosis of narcolepsy is a clini-
cal diagnosis.

Treatment. First and foremost, safety is paramount. The
patient should be counseled to stop driving and follow other
common sense safety precautions so as to safeguard against
unanticipated sleep related risk of injury. As with OSAS, there
may be mandatory reporting requirements to consider in your
state to prevent motor vehicle accidents.

Stimulant medications are the gold standard treatment of
choice for the EDS (e.g., methylphenidate, dextroampheta-
mine, methamphetamine and modafinil). Strategic napping
can be adjunctively helpful in some patients. Tricyclic antide-
pressants are used for the ancillary symptoms of hypnogogic
hallucinations, sleep paralysis and cataplexy.

Summary
Restful and restorative sleep is vital to quality of life. It is also
critical to ensuring the productivity and safety of the work-
force, particularly those whose responsibilities affect the lives
of others. Patients may not explicitly present with complaints
of a sleep disorder per se; many will consider excessive daytime
sleepiness to be nothing more than the byproduct of the hec-
tic pace of modern life. Careful questioning and confirmation
with polysomnograpy will help reveal those patients who gen-
uinely are afflicted with OSAS, narcolepsy or one of the dozens
of other sleep disorders. With vigilance and prompt interven-
tion, these patients can benefit from the impressive array of
treatment options at our disposal. PN
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