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Opinion statement

Sleepwalking (SW) is a parasomnia, an abnormal behavior occurring during sleep. SW is a
non-REM sleep parasomnia, an arousal disorder, like sleep terrors and confusional
arousals. SW results from an incomplete arousal from slow-wave sleep, some regions of
the cerebral cortex being awake and allowing movement and vision for example and others
being asleep, preventing memorization or judgment. Usually, SW is a quiet wandering of a
child that occurs rarely (several times a month or a year), requiring no medical advice and
treatment. To reassure the family and to secure the environment are the only things to do.
However, sometimes, SW can become crippling because of its frequency (several times a
week or a night) because of the risks associated with the behavior (going outside,
manipulating sharp objects, etc.) or violence (throwing objects, using weapons, etc.) or
because of its consequences on everyday quality of life (sleepiness, fatigue, insomnia,
anxiety, and depressive symptoms). In these conditions, treatment is required. It first
associates sleep hygiene, reduction of alcohol consumption, and interruption of the
treatments that could have promoted the episodes and the securing of the environment.
The treatment of precipitants inducing sleep fragmentation such as sleep disordered
breathing can be beneficial, reducing the number of events. If episodes persist or are too
dangerous, medical treatment is needed. No adequate large controlled trial of drugs has yet
been conducted in SW so that no medication has been evaluated properly for efficacy or side
effects. However, experts in the field use clonazepam. This treatment is in our experience
often effective. If inefficacious, antidepressants can also be proposed. Psychotherapy
should be associated to improve anxiety and sometimes insomnia. Few published cases
have described that deep relaxation, hypnosis, and cognitive behavioral therapy could be
effective.

Introduction

Sleepwalking (SW) is defined as an ambulation occurring
during sleep, with a persistence of sleep, an altered state of

consciousness, or an impaired judgment during ambula-
tion [1]. Sleepwalkers are difficult to arouse, confused
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when finally awakened, and mostly amnesic (completely
or partially) of the episode. SW can consist (1) in routine
behaviors that occur at inappropriate times, such as get-
ting ready for school or driving to the office in the middle
of the night; (2) in inappropriate or nonsensical behav-
iors such as walking naked on the roof of the garage or
sitting in front of a turned-off TV; and (3) in dangerous or
potentially dangerous behaviors such as jumping out of
an upper level bed or through the window.

Sleepwalking is frequent in children and adolescents
but mostly disappears in adulthood. However 2.5 to 4 %
of adults continue to be sleepwalkers [2, 3].

When the behaviors are not dangerous and consist in
calm, quiet, rare ambulation, especially in children, pa-
tients and their family should be reassured, and only
environmental adaptations should be proposed. When
behaviors are dangerous or violent [4–6], when episodes
are very frequent, or when the patients complain about
consequences of their agitated nights on the quality of
their days [7, 8], explorations and treatments should be
proposed. The complaints of sleepwalkers during the day
associate daytime sleepiness, fatigue, insomnia, and de-
pressive and anxiety symptoms [7].

Surprisingly, in this disorder, where patients and their
bed partners may be exposed to serious injuries and severe
consequences on daytime quality of life, no drug has yet
been approved of and no large controlled trials of drugs
and interventions has been conducted.Until recently, there
was not even an appropriate scale to evaluate the severity
of the disease and thus the efficacy of the treatments [9•].
Therapy is actually guided by expert opinions, case reports,
and series. One of the main series of 69 subjects does not
report treatment response as it was designed to look for
safety and abuse of benzodiazepines taken for sleep disor-
ders [10••]. Another series, large (103 patients) but retro-
spective, recently described the response to different treat-
ment options: benzodiazepines, antidepressants, cognitive
behavioral therapy, and hypnosis [11••].

Usually, the treatment associates (Fig. 1) environmen-
tal adaptations, sleep hygiene, treatment of all sleep disor-
ders or other causes of sleep fragmentation, and exclusion
of the treatments reported as inducing SW. In disabling
cases, drugs such as benzodiazepines (especially clonaze-
pam) and antidepressants and psychotherapy including
cognitive behavioral therapy and hypnosis are proposed
[12•, 13•].

Treatment
Diet and lifestyle

Create a safe environment
If sleepwalking has led to injuries or has the potential to do so, some environ-
mental adaptations can improve the safety of the sleepwalkers such as closing
and locking all windows and exterior doors at night, placing alarms or bells on
the doors, blocking stairways with a gate, and moving electrical cords or other
objects that pose a tripping hazard. Sleepwalkers should rather sleep in a
ground floor bedroom and avoid a bunk bed. Sharp or fragile objects should
be put out of reach, and all potential weapons should be locked up [12•].

During the sleep wandering episode, there is usually no need to wake the
sleepwalker up. Most authors suggest to wait for the episode to run its course
and then to guide the subject back to his or her bed. Sometimes, interactingwith
the sleepwalker seems to induce more aggressive behaviors and so should be
avoided [13•].

Avoid sleep deprivation and factors inducing sleep fragmentation
SW begins during sudden but incomplete arousals from slow-wave sleep (stage 3).
Recent studies have shown that it could result from a dissociated sleep-wake state
combining slow-wave activity in associative areaswith arousal inmotor and cingular
areas, parts of the brain being asleep while others are already awake [14, 15, 16•].
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All factors inducing an increase of slow-wave sleep and a sleep fragmenta-
tion can thus increase the frequency of the episodes [17, 18]. Patients should be
encouraged to have regular sleep schedules and to avoid sleep deprivation.
Some authors hypothesized that daytime naps could decrease the depth of
nighttime sleep and reduce the number of SW episodes [19, 20]. However,
there is no published report of the effectiveness of this treatment. Finally,
patients should try to choose the quietest room in their house.

All patients with disabling frequent SW should have a polysomnography in
order (1) to confirm the sudden awakenings from slow-wave sleep with
abnormal behaviors—however, this phenomenon is not always observed be-
cause episodes do not occur every night—and (2) to exclude differential
diagnosis such as nocturnal epilepsy or REM sleep behavior disorder. However,
sleep recording is indicated above all to search for a sleep disorder that could
fragment sleep and thus induce SW especially sleep disordered breathing and
periodic limb movements. Indeed, treating obstructive sleep apnea syndrome
(OSAS) with continuous positive airway pressure can reduce or resolve
sleepwalking episodes. A large study on 60 patients with chronic sleepwalking
[21••] who had a sleep recording and where prospectively followed one year
after diagnosis has shown that a high proportion of the patients (53/60) had
sleep disordered breathing, mostly mild and not reaching the criteria for
obstructive sleep apnea syndrome. Among the 50 patients treated for their
sleep disordered breathing, 42 with continuous positive airway pressure
(CPAP) and 8 with upper airway surgery, all described resolution of SW

Fig. 1. Exploration and treatment of sleepwalking.
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episodes. These dramatic results suggest that treatment of even mild, asymp-
tomatic sleep disordered breathing may result in resolution of SW.

Reduce alcohol consumption
Sleepwalkers report a clear association between the occurrence and the severity
of sleepwalking episodes and their alcohol consumption [2, 12•, 22]. In cases
associated with sleep injuries, or when the environment is not safe, alcohol
consumption should be avoided especially in the evening.

Pharmacologic treatment

Interrupt treatments known as facilitating SW episodes
Different treatments, not only psychotropics, have been indicted as facilitating
sleepwalking episodes [12•].

Prolonged SW episodes are increasingly being reported in association with
benzodiazepine receptor agonist, sedative-hypnotic medications called BZ-
drugs^ such as zolpidem, zaleplon, and zopiclone [23].

Sleepwalking has also been associated with a variety of other medications in
at least eight classes: antidepressants such as amitriptyline [24], bupropion [25,
26], paroxetine [27], and mirtazapine [28]; the mood stabilizer lithium [29,
30]; antipsychotics such as quetiapine [31] and olanzapine [32, 33]; the anti-
hypertensive metoprolol [34]; the antiepileptic agent topiramate [35]; the
antibiotic fluoroquinolone [36]; the leukotriene receptor antagonist
montelukast [37]; and the central nervous system depressant, sodium oxybate
[38]. When SW episodes appear or worsen after the introduction of one of these
treatments, a therapeutic window should be discussed, if possible.

Benzodiazepines
Benzodiazepines and especially clonazepam are the most frequently used treat-
ments for SW, but they have never been approved of for this indication. They have
a hypnotic-sedative effect increasing the chloride conductance through GABA A
receptors [39]. The exact mechanism by which benzodiazepines suppress SW is
uncertain; however, they may work through the suppression of cortical arousals.

Clonazepam

Standard dosage 0.25 to 2 mg

Contraindications Hypersensitivity to clonazepam
Severe respiratory insufficiency
Obstructive sleep apnea syndrome
Severe hepatic insufficiency, acute or chronic
Myasthenia

Main drug interactions Increased sedation with alcohol and central nervous system depressants such as
morphine and its derivates

Main side effects Confusion
Sleepiness
Insomnia
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Amnesia
Behavior disorder (agitation, confusion)
Lightheadedness
Dizziness

Cost/cost-effectiveness Inexpensive

The first series of 61 patients with sleep-related injury who were treated with
clonazepam was published in 1989 [40]. A Brapid and sustained^ response
to clonazepam was observed in 83.6 % of them. However, the number of
patients with SW was not detailed in this study. The same group published
a few years later [12•] the results of a study on 69 sleepwalking/night terror
patients who were treated with benzodiazepines, essentially clonazepam
(n = 58) but also alprazolam. This study was designed to look for safety and
abuse of benzodiazepines taken for sleep disorders. The majority (86 %) of
these patients reported complete/nearly complete efficacy after a mean
follow-up of 3.5 years. The mean dose for clonazepam at the end of the
study was 1.10 ± 0.96 mg. Importantly, the risk of dosage tolerance with
clonazepam was low. The latest series [11••] on treatment options for
disorders of arousal (n = 103), including 39 patients with SW, has shown
retrospectively that clonazepam was used in 55 % of the patients with 73 %
of efficacy among them. The treatment was considered as efficacious if the
frequency and severity were decreased to a degree that there was no more
concern for injury or sleep disturbances. Clonazepam dosage was between
0.25 and 2 mg.
Clonazepam has also been successfully used in SW induced by neuroleptics
[41].
Conversely, in another report, clonazepam failed to demonstrate sustained
efficacy in five sleepwalking patients after 1 year of treatment [21••].

Other benzodiazepines

A double-blind crossover trial of diazepam reported mixed results in
five adults with chronic sleepwalking. Diazepam at 10 mg resulted
in resolution of sleepwalking events in some, but not all, subjects
without significant difference between placebo and treatment groups
[42].
Few cases of improvement have been reported with alprazolam,
temazepam, and flurazepam [10••, 11••].

Antidepressant medications
Different reports have suggested the efficacy of antidepressant medications in
sleepwalking.

First, two patients with a history of sleep terrors and sleepwalking, both of
whom failed diazepam therapy, responded well to imipramine, a tricyclic
antidepressant [43]. Then, one patient has been successfully treated with par-
oxetine, a selective serotonin reuptake inhibitor (SSRI) [44], and in patients not
responding to clonazepam, the efficacy of sertraline, another SSRI (50–75 mg),
in four patients (in addition to clonazepam for three of them and as a replace-
ment for one) and of clomipramine, a tricyclic antidepressant (25 mg), in one
patient has recently been reported [11••].
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Surprisingly, antidepressant medication can also induce sleepwalking as a
side effect.

The mechanism by which antidepressant medications would influence
sleepwalking remains unclear especially with these contradictory effects.

Other treatments

Psychotherapy
Psychotherapy may be helpful for treating SW in adults [13•]. A case report of
two patients showed that psychotherapy helped developing strategies to cope
with the patient’s psychological conflicts [45], leading to a better control of the
SW episodes. As shown by other works, psychological factors can play an
important role in triggering SW episodes [46–49]. Nevertheless, other studies
have shown no effect of psychological treatment on SW [21••]. In fact, many
patients with SW are mislabeled as having underlying mental illness and have
often undergone extensive psychotherapy with little resolution [5]. However, in
patients with episodes of SW that seem to be precipitated by stress, psychother-
apy for stress reduction should be considered.

Different methods have been used to treat patients with SW, among them
hypnosis and cognitive behavioral therapy.

Hypnosis
A substantial benefit was reported with self-hypnosis in 64 % of 22 patients
with night terrors and sleepwalking associated with sleep-related injurious
behavior [40]. In a 6-month follow-up study, this improvement was main-
tained in most of the 98 patients [50]. On the other hand, a randomized blind
trial comparing active hypnosis to suggestion hypnotherapy in 11 participants
did not show additional benefit with the active therapy and the suggestive
treatments [51]. In another study, only 3 out of 11 patients with SW treated
with physician-administered hypnosis described significant improvement after
18 months follow-up and this effect remains only in two after 5 years [52].

Cognitive behavioral therapy
Cognitive behavioral therapy (CBT) is a form of psychotherapy [53]. CBT was
originally designed to treat depression, but is now used for a number of mental
disorders especially anxiety [54] and insomnia [55]. This technique acknowl-
edges that there may be behaviors that cannot be controlled through rational
thought, but rather emerge based on prior conditioning from the environment
and other external and/or internal stimuli. This approach has recently been
shown as effective in arousal disorders in association with clonazepam [11••].
Among six patients with arousal disorders including SW, all improved. The
treatment included basic hygiene advice, deep relaxation and self-hypnosis, and
rudiments of cognitive therapy.
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Emerging therapies

Customized bed alarm
Recently, a pressurized bed alarm customized with a familiar voice delivering a
calming message during vigorous dream-enacting behaviors in patients with
REM sleep behavior disorder (RBD), another parasomnia, has been developed
and has reduced the number and the severity of the RBD events [56]. A similar
device could be developed for patients with SW, with probably even better
efficacy since patients with SW get out of bed by definition while patients with
RBD usually do not.

Pediatric considerations
SW is frequent in children and usually does not require any treatment. The
family should be reassured, SW in children being mostly benign.

However, in some cases, SW in children can be annoying because of its
frequency or its dangerousness. In these cases only, treatments should be
proposed [57]. Treatments are mostly the same as in adults [58], except for
one method that has been especially developed in children: anticipatory
awakenings [59, 60]. This treatment is especially appropriate when SW
episodes occur at a highly predictable time each night and parents are
willing to implement the treatment protocol for at least 1–4 weeks. This
consists in waking the patient just prior to the typical onset of an episode.
The evidence for the efficacy of scheduled awakenings as a treatment for
SW in young children is limited. These uncontrolled case reports showed
that treated children had no reoccurrence of parasomnia at 6–12 months
of follow-up [59, 60].

Conclusion

Even if strategies to treat SW are relatively homogenous among experts in the
field of sleep, studies are lacking to compare short- and long-term efficacy and
side effects of medical and psychological treatments.
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