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leepwalking, sleep terrors, sleeptalking
S and sleep paralysis are some of the behav-

ioural manifestations associated with the
partial arousals from sleep known as parasomnias
— a group of sleep disorders defined as undesir-
able physical events or experiences that occur
during the initiation of sleep, during sleep or dur-
ing arousal from sleep.' Although more common
in children, parasomnias can occur at any age.

During sleep, the brain cycles regularly
between wakefulness, nonrapid eye movement
(NREM) sleep and rapid eye movement (REM)
sleep. Nonrapid eye movement sleep is subdi-
vided into four stages: stage I, a transitional
stage between wake and sleep; stage II, which
makes up most of the sleep period; and stages I1I
and IV, which typically occur in the first half of
the night and during which more profound stim-
ulus is required to wake the sleeper. Parasomnias
occur when transitions between these stages are
blurred (commonly between stages III/IV and
the awake state), causing behaviours that lack the
complete awareness and mentation associated
with wakefulness.'

There are two criterion-based classifications of
sleep disorders: the Diagnostic and Statistical Man-
ual of Mental Disorders, fifth edition (DSM-V)
classification’ and the International Classification of
Sleep Disorders (ICSD) classification." The DSM-
V uses a “lumping versus splitting” approach and is
less comprehensive than the ICSD classification. In
this review, we use the ICSD classification (Box 1).
The ICSD classification divides parasomnias into
six groups of disorders that can emerge from either
NREM or REM sleep, be related to drug or sub-
stance use or be a symptom of another medical dis-
order. Of parasomnias, REM sleep behaviour disor-
der is most commonly associated with an
underlying neurologic condition.'

In this review, we address parasomnias in
adults;® sleep disorders in children have recently
been reviewed elsewhere.* Nonrapid eye move-
ment parasomnias are relatively rare, episodic,
often self-limiting events that may not be captured
during a polysomnogram. Consequently, their sys-
tematic study is often limited to case reports and
small case series. Because there have been no
large randomized controlled trials of interventions
and there are no guidelines available (with the
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exception of nightmares), the level of evidence for
management options is low and is largely limited
to the opinion of experts. The sources of evidence
used in this review are shown in Box 2.

Rapid eye movement sleep behaviour disorder,
an REM parasomnia, is a more prevalent condition
associated with both iatrogenic causes and medical
conditions. It can be reliably confirmed by
polysomnography, which has resulted in a higher
level of evidence and a best practice guideline.’

How do parasomnias commonly
present?

All parasomnias occur from sleep, and NREM
parasomnias usually occur among individuals
aged 5-25 years with a family history of similar
parasomnias (e.g., sleepwalking or sleep terrors)
and involve physical and verbal activity of vary-
ing complexity. Typically, the sleeper returns to
sleep and is amnestic in the morning, with the
behaviour being reported by others or discovered
because items have been moved or used during
the night or the events have resulted in injury.’

External (e.g., noise, temperature change) or
internal (e.g., apnea, periodic limb movement)
events may cause an arousal or partial awaken-
ing, usually from stage III and IV sleep, which
occurs in the first 90 minutes of the sleep period.
Arousal or partial awakening can also occur dur-
ing stage II sleep later in the night.* Sleep depri-
vation or disruption from any cause (e.g., restless
legs syndrome, obstructive sleep apnea) can pre-
cipitate these events in susceptible individuals.

In contrast, REM sleep behaviour disorder is
characterized by verbalizations and actions con-
sistent with dream enactment (e.g., fight or flight
behaviours) that usually awaken the sleeper who,
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e Parasomnias are very common and are not related to underlying

psychiatric disease.
e Parasomnias may be complex and prolonged.

e Evaluation and treatment of parasomnias is suggested for patients
whose activities are potentially harmful or very disturbing to others.

e Medication effects or central nervous disease should be considered for
REM sleep behaviour disorder in younger patients.
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unlike those with NREM parasomnias, can often
recall the event, including the dream and its
associated actions.'

The characteristics of NREM and REM para-
somnias are summarized in Table 1. Distinguish-
ing between NREM and REM parasomnias is
important because the treatment and prognosis
are different. Nonrapid eye movement parasom-
nias are more common in younger people and are
usually “outgrown” by young adulthood, whereas
REM parasomnias present in late adult life and
are associated with degenerative brain diseases.”

The major differential diagnoses for both
NREM and REM parasomnia include nocturnal
seizures, intoxicated states, medication-induced
complex behaviours, nocturnal panic attacks and
dissociative disorders.?

Are investigations required
for diagnosis?

Parasomnias are typically diagnosed by obtain-
ing a careful clinical history that assesses the
timing, expression and form of the behaviour in
the home environment (Box 3). A sleep diary (to
exclude sleep deprivation as a precipitant) and a
partner’s log of the events are useful tools. (See
http://yoursleep.aasmnet.org/pdf/sleepdiary.pdf for
an example of a sleep diary.)

Referral to a specialist in sleep disorders
should be considered for patients whose activi-

Box 1: International Classification of Sleep
Disorders for parasomnia’

1. Disorders of arousal from nonrapid eye
movement sleep
a. Confusional arousals
b. Sleepwalking
c. Sleep terrors

2. Parasomnias usually associated with rapid
eye movement sleep

a. Rapid eye movement sleep behaviour
disorder

b. Recurrent isolated sleep paralysis
c. Nightmare disorder
3. Other parasomnias
a. Sleep-related dissociative disorders
Sleep enuresis
Sleep-related groaning
Exploding head syndrome
Sleep-related hallucinations

"0 o 0T

Sleep-related eating disorder

4. Parasomnia, unspecified

5. Parasomnia due to drug or substance use
6. Parasomnia due to medical condition

ties are potentially harmful or very disturbing to
others, or if polysomnography is required.

It is not cost-effective to obtain a polysomno-
gram for patients with NREM parasomnia,
except to exclude other causes of additional sleep
instability (e.g., obstructive sleep apnea, periodic
limb movement disorder, narcolepsy). Because
one of the ICSD diagnostic criteria for REM
sleep behaviour disorder requires the demonstra-
tion of REM sleep without atonia,' polysomnog-
raphy is needed to confirm this diagnosis and to
rule out comorbid sleep disorders, such as
obstructive sleep apnea or periodic limb move-
ment disorder, which are more prevalent in adults
and may need to be a focus of management.

How are specific parasomnias
managed?

Although incompletely understood, the patho-
physiology of NREM and REM parasomnias
differ; however, there are commonalities in their
management.

There have been no large, randomized con-
trolled treatment trials for all parasomnias, and
guidelines are limited to the management of
nightmares® and REM sleep behaviour disorder.’

Parasomnias commonly associated

with NREM sleep

There are three main types of NREM parasom-
nias: confusional arousals, sleepwalking and
sleep terrors (Table 1). We have included sleep-
related eating disorders and sleeptalking in this
section because they emerge from NREM sleep.
The DSM-V classifies sleep-related eating as a
subtype of sleepwalking, and the ICSD notes that
sleeptalking can occur during any stage of sleep.

Confusional arousals

Confusional arousals can occur any time sleep is
interrupted’ and can accompany sleep-disruptive
conditions, such as narcolepsy, obstructive sleep
apnea, periodic limb movement disorder or by
forced awakenings, especially in sleep-deprived
individuals. Drugs and medications® that disrupt
sleep can also cause confused arousals."

Box 2: Evidence used in this review

We searched Web of Science and MEDLINE for
reviews and guidelines on the assessment and
treatment of parasomnias, as well as for specific
parasomnias (from 2008 to 2012). We also
reviewed the citations for parasomnias in the
International Classification of Sleep Disorders'
and the Diagnostic and Statistical Manual of
Mental Disorders, fifth edition.?
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Typically, these events are brief and may
include sleeptalking and simple motor behav-
iours that occur without responsiveness to the
environment.’ Because of the sleeper’s amnesia,
they may only be noted by his or her bed partner.
The frequency of events decreases with age;"
persistence into the twenties is usually associated
with comorbidities or medications."

Two variants of confused arousals have been
described: severe morning sleep inertia (sleep
drunkenness, similar to the confusion, disorienta-
tion and slowed responses seen on awakening

Box 3: Clinical questions to aid in the diagnosis of parasomnia
1.

2.

Note: NREM = nonrapid eye movement, REM = rapid eye movement.

Rule out sleep deprivation

a. Time in and out of bed and total sleep time, ideally from a one-week
sleep diary

b. Exclude external causes of sleep loss
i. Elective
ii. Shift work
iii. Caregiving: young children, ill family member, pets
Rule out effects of intoxication or withdrawal
a. Alcohol use
i. Current pattern of use
ii. Any binge drinking?
b. Substance use
i. Current pattern of use
ii. Intoxication with stimulants
iii. Withdrawal from sedatives
Rule out sleep disorders causing sleep instability
a. Sleep apnea
b. Periodic limb movement disorder
c. Restless legs syndrome
d. Narcolepsy
Rule out medical disorders or treatments associated with sleep instability
a. Syndromes causing pain or discomfort at night

b. “Alerting” medications (e.g., second-generation antidepressants
[selective serotonin reuptake inhibitor, serotonin—norepinephrine
reuptake inhibitor], stimulants, dopamine agonists)

Confirm presence of NREM parasomnias in other family members and
during the patient’s childhood

a. In the absence of such a history, expand the screen to include other
pathologies, including nocturnal seizures

Timing of events

a. NREM parasomnias predominate in the first third of the night, REM
parasomnias in the last third

Morphology of events
a. Stereotypical, brief events are more likely to be ictal
b. Marked autonomic arousal is characteristic of sleep terrors

¢. Confusion on awakening is likely with NREM parasomnias but absent
with REM parasomnias

d. Eyes tend to be open in NREM parasomnias but closed in REM
parasomnias

e. Amnesia of the event is characteristic of NREM parasomnias, but REM
parasomnias are characterized by recall of dreams or dream fragments
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from slow wave sleep) and sleep-related sexual
behaviours (commonly referred to as sexsom-
nia). Sexual behaviours (e.g., vocalizations,
fondling, masturbation, intercourse and sexual
assault) emerge as part of a confused arousal
from sleep, although partial seizures and other
pathologies should be considered."

Isolated confusional arousals in adults rarely
come to clinical attention. For patients who pre-
sent with confusional arousals, important mea-
sures to maximize sleep stability include improv-
ing sleep hygiene, avoiding centrally acting
medications or drugs, and preventing sleep depri-
vation. The use of benzodiazepines' and specific
serotonin reuptake inhibitors (SSRIs),"” in con-
junction with education about sleep and stress
management and taking appropriate precautions
(Box 4), may be effective. Anecdotal evidence
suggests that scheduled awakenings (setting the
alarm for 1 hr after sleep onset) can be helpful.'

Patients with confusional arousals (as well as
those with other parasomnias) should be counsel-
led to not co-sleep with children, because even a
single event has the potential for very serious
consequences. It is also useful for patients to let
others know of the disorder if they are going on a
group trip (e.g., business trip, camping).

Sleepwalking

Sleepwalking is the result of a series of complex
behaviours that occur while the patient is in an
altered state of consciousness. A spectrum of
activity may be seen; the most simple events
include sitting up in bed in a confused manner
before walking. Usually the individual’s eyes are
open (in contrast, the eyes remain closed in REM
parasomnias).’

Agitated ambulation is more common in
older sleepwalkers, is often associated with a
perceived threat or dreams promoting “fight or
flight” behaviour, and may result in injury to
bystanders. Rarely, sleepwalking may lead to
injury or death for the sleeper" or others."

The co-occurrence of predisposing factors is
required to precipitate sleepwalking episodes,
and sleepwalking is unlikely in the absence of
one or more of these factors.” Genetic suscepti-
bility is the predominant predisposing factor, and
sleep deprivation, touch, noise, stress, alcohol,
medications and fever are potential triggers.

The cause of sleepwalking is unknown,
although the pathophysiology clearly involves
slow wave sleep. Although the macroarchitecture
of sleep in people who sleepwalk is essentially
normal, there may be more fragmentation of
slow wave sleep.” Single photon emission com-
puted tomography during an episode of sleep-
walking supports the co-occurrence of sleeping



and waking states caused by selective activation
and hypoactivation of neural circuits.”

In addition to the usual safety precautions
(Box 4), the patient can be counselled to avoid
sleep deprivation, and comorbid sleep disorders
(e.g., obstructive sleep apnea®) can be treated via
nonpharmacologic and pharmacologic interven-
tions. Scheduled awakenings, psychotherapy,
relaxation exercises and hypnosis may be help-
ful,” but pharmacotherapy is often required for
patients with frequent or hazardous episodes
(arbitrarily defined as more than 50% of nights).
Clonazepam is commonly used, with more
limited evidence for other benzodiazepines,
imipramine, paroxetine and melatonin.'®

Sleep terrors
Sleep terrors — events typically lasting between
30 seconds and 5 minutes® — commence with
the sleeper sitting up in bed, emitting a loud
scream and showing the typical autonomic mani-
festations of intense fear.! Associated dream
imagery may be reported and incoherent vocal-
izations can occur; the sleeper may bolt from the
bed and run in an apparent attempt to avoid
harm, thereby injuring themselves or others.*
The pathophysiology of sleep terrors is
unknown, but it is assumed that slow wave sleep
instability accounts for these disturbances. There
is an association between sleep terrors and psy-
chiatric disorders;** sleepers with night terrors
exhibit a high level of depression, anxiety, and
obsessive—compulsive and phobic traits on the
Minnesota Multiphasic Personality Inventory.”
Tricyclic antidepressants and benzodiazepines
may be effective and should be considered if the
sleep terrors are potentially harmful.*

Sleeptalking

Sleeptalking or somniloquy, classified in ICSD
under “sleep disorders associated with conditions
classified elsewhere,”' is a common parasomnia
that ranges from isolated speech to full conversa-
tions without recall. It occurs in all sleep states
and can be associated with obstructive sleep
apnea, other disorders of arousal and REM-related
parasomnias.” There are no specific treatments,
and the clinical approach is to eliminate or reduce
the conditions with which it is associated.

Sleep-related eating disorder
This parasomnia is classified in DSM-V under
sleepwalking,” whereas ICSD classifies it as “other

REVIEW

beverages are consumed in a hurried and out-of-
control manner, with high-calorie foods being pre-
ferred. Sometimes unusual (e.g., slabs of butter) or
toxic foodstuffs (e.g., uncooked chicken) may be
ingested. Variable, diminished awareness and recall
distinguishes sleep-related eating disorder from
nocturnal eating syndrome,” in which excessive
amounts of food are eaten before or during the
sleep period in full consciousness.

The pathophysiology of sleep-related eating
disorder is unclear, but it is associated with other
sleep disorders” including sleepwalking, restless
legs syndrome, periodic limb movement disor-
der, obstructive sleep apnea and narcolepsy™ and
medications, including zolpidem.” Successful
treatment of the associated sleep disorder can
substantially improve this parasomnia.

Management of sleep-related eating disorder
usually requires specialist care with attention to
safety (because of the potential ingestion of toxic
foods). First steps include normalizing the patient’s
eating schedule, preventing sleep deprivation and
minimizing alcohol and substance use. If medica-
tion is required, the current preferred choice by
experts is topiramate, with SSRI agents and
dopamine agonists being second-line options.*

Parasomnias usually associated with REM
sleep

There are 3 parasomnias associated with REM
sleep: REM sleep behaviour disorder, recurrent
isolated sleep paralysis and nightmare disorder.

REM sleep behaviour disorder

Two clinical forms of REM sleep behaviour dis-
order are seen: acute and chronic.” The acute
form is associated with specific medications and
substance abuse or withdrawal, and the chronic
form is subdivided into either idiopathic or sec-
ondary to a neurologic disease.’

constant waking time

4. Maximize safety of the sleeping environment
i. Sleep on the lowest floor in the house
ii. Use a mattress on the floor

co-sleeping
iv. Minimize or pad bedside furniture

Box 4: Safety precautions for patients with parasomnia

1. ldentify, then reduce or eliminate known precipitating factors
2. Avoid sleep deprivation: maintain a regular sleep—wake schedule with a

3. Limit, preferably eliminate, the use of alcohol and recreational drugs

iii. Sleep solo or use two queen-sized mattresses pushed together for

991

parasomnias.”' Sleep-related eating disorder is best
conceptualized as the combination of the binge eat- vi. Use plastic cups or bottles, if bedside water is required

ing of bulimia nervosa with the disordered arousal, vii. Consider child-proof door knobs, door wedges or alarms
confused behaviour and amnesia (partial or full) of
a parasomnia arising from NREM sleep." Food and

v. Secure bedside light above bed but out of reach

viii. Remove or lock any weapons or dangerous household items

CMAJ, May 13, 2014, 186(8) E277
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Rapid eye movement sleep behaviour disorder
is characterized by activity in REM sleep causing
injury or sleep disruption. Polysomnography is
required to confirm the associated electromyo-
graphic abnormalities. In REM sleep behaviour
disorder, there is a loss of REM atonia with
excessive muscle tone, twitches on electromyog-
raphy, and movements that often appear to be
dream enactment, potentially causing injury to
the sleeper or bed partner. Episodes usually occur
about once a week, but may be as often as four
times nightly over consecutive nights. In contrast
to all NREM parasomnias, the sleeper awakens
rapidly without confusion and often with good
recall of a dream that corresponds with the
enacted behaviours that can include talking,
laughing, swearing, shouting, reaching, grabbing,
flailing, punching, hitting or running.’

Because REM sleep behaviour disorder em-
erges from REM sleep, which is maximal in the
last half of the night, this is the time when events
are most likely to occur. Patients with narcolepsy, a
condition characterized by REM periods at sleep
onset, are at risk of REM sleep behaviour disorder,
and their events can occur earlier in the night.’

Rapid eye movement sleep behaviour disorder
is considered to be a long-standing and progres-
sive disorder, although an acute form can emerge
during REM sleep rebound states (e.g., the first
night on continuous positive airway pressure for
obstructive sleep apnea), withdrawal from alco-
hol, sedative hypnotic agents or REM suppressant
medications.’

The major predisposing factors are male sex,
age greater than 50 years, and an underlying neu-
rologic disease, particularly Parkinson disease,
Lewy body dementia and stroke.” Rapid eye
movement sleep behaviour disorder is a well-
established risk factor for neurodegenerative dis-
ease, with studies indicating that 40%—65% of
patients with this disorder develop a defined
neurodegenerative phenotype within the subse-
quent 10 years.” Narcolepsy and post-traumatic
stress disorder are associated with REM sleep
behaviour disorder,' as are the use of SSRI and
serotonin norepinephrine reuptake inhibitors.”

The exact pathophysiology of REM sleep
behaviour disorder is unclear, but it may be caused
by reduced dopamine transporters in the striatum*
and diminished striatal dopaminergic innervation.”
The onset may be gradual or rapid and the course
is progressive; spontaneous remissions are very
rare, although dream enactment may subside dur-
ing the late stages of a neurodegenerative disorder.

Rapid eye movement sleep behaviour disor-
der can be diagnosed based on clinical history,
which should include the bed partner’s account.
This is the only parasomnia that can be readily

CMAJ, May 13, 2014, 186(8)

confirmed by polysomnography, which shows an
excessive amount of sustained electromyo-
graphic activity in REM sleep. Of patients with
REM sleep behaviour disorder, 70% will have
periodic limb movements during NREM sleep.*

As with other parasomnias, there have been
no large trials of treatment for this condition, but
case series have shown that clonazepam is most
commonly used for this condition.’ Screening for
obstructive sleep apnea should be undertaken
before starting treatment with clonazepam. The
most troublesome adverse effect associated with
clonazepam therapy is morning confusion and
memory impairment.” Melatonin in high doses is
an alternative to clonazepam, and there is some
anecdotal support for the use of dopamine ago-
nists such as pramipexole.’ A novel alarm system
for patients unresponsive to medications has
been described recently.”
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