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Behavioral Treatment for Chronic Insomnia

Insomnia is a subjective complaint
of insufficient or non-restorative night-
time sleep.1 In a recent Gallup survey,
49% of US adults reported having oc-
casional insomnia, while 12% reported
having chronic insomnia.2 In primary
care settings, the overall prevalence of
insomnia complaints may be as high
as 69%.3 Women are more likely than
men to report problems sleeping,2 and
psychiatric and medical disorders are
associated with an increased risk of in-
somnia complaints.

Insomnia is associated with ad-
verse consequences, including daytime
fatigue and sleepiness, decreased qual-
ity of life and deficits in daytime func-
tioning.4 Individuals with insomnia
utilize more healthcare resources, miss
more days of work, and report less re-
warding interpersonal relationships.5

Although sleep problems are common,
many patients with insomnia do not
discuss their complaints with their phy-
sicians.2 People erroneously believe that
sleep problems are normal as we get
older, or are unaware that effective
treatments for chronic insomnia exist
that do not involve medication.  It is
the physician’s responsibility to ask
patients about sleep quality in the
course of providing routine care.

THE EVOLUTION OF CHRONIC

INSOMNIA

Insomnia develops from the
confluence of predisposing, precipitat-
ing, and perpetuating factors.4 Predis-
posing factors can include age, gender,
excessive worry, or depression.  All can
lower the threshold for developing in-
somnia.  Precipitating factors are com-
monly defined as stressful life events
(e.g., loss of employment, newly-diag-
nosed medical illness) that herald the
onset of acute insomnia.  In the face of
such stressors, an individual may have
transient difficulties with sleep initia-
tion, frequent or extended nocturnal
awakenings, or early morning awaken-
ings with an inability to return to sleep.
It is generally assumed that such indi-

viduals slept well before the onset of
the stressor, and that the sleep prob-
lem is likely to remit once the stressor
resolves.  The patient is often best
served by simple reassurance that the
sleep problem will resolve with time.
If the stressor is more severe and has a
predictable course, the short-term use
of hypnotic medication would be con-
sidered the treatment of choice.6

Perpetuating factors can be ongo-
ing conditions or behaviors that are
initiated to relieve the transient sleep
problem, but instead exacerbate the
difficulties.  Chronic insomnia results
when difficulties initiating and/or
maintaining sleep occur three or more
nights weekly for at least six months.1

The primary focus of behavior therapy
is to change these perpetuating factors.

Medications and Chronic Insomnia
In the case of chronic insomnia,

hypnotic medication is not recom-
mended for long-term management.7

There is little information about the
long-term efficacy of hypnotic medi-
cations for chronic insomnia or the
maintenance of benefits once medica-
tions are discontinued.8  Other prob-
lems include drug tolerance, daytime
hangover, dependence, and rebound
insomnia.  Finally, insomnia is a symp-
tom of a variety of conditions includ-
ing psychological (e.g., anxiety,
depression), neurological (e.g.,
Parkinson’s disease), medical (e.g., thy-
roid disorder, chronic pain) or other
sleep disorders (e.g., sleep apnea, rest-
less leg syndrome). Under these cir-
cumstances sedative-hypnotic
medications cannot be considered
more than a short-term band-aid.

Primary Insomnia
Chronic insomnia often results

from inappropriate sleep-related behav-
iors (e.g. irregular sleep schedule, fre-
quent napping), poor sleep habits (e.g.
caffeine overuse, lack of exercise), and/
or maladaptive thinking (e.g. excessive
anxiety, worry, and rumination about
sleep).  Such a “Primary Insomnia” can
exist as a co-morbid condition that
persists after other causes have been
treated.  For example, the patient who
becomes anxious about not sleeping
after insomnia originally developed
during an episode of depression may
have improved mood with anti-depres-
sant medications, yet continue to ex-
hibit sleep problems.  Rather than
adding hypnotic medication, in these
cases non-pharmacological, behavioral
interventions are indicated.

The aim of the remainder of this
paper is to highlight important assess-
ment issues, and to outline some of the
most effective behavioral techniques.
These techniques are time-intensive
and are likely best delivered by a be-
havioral sleep medicine specialist.

ASSESSMENT OF INSOMNIA

A thorough evaluation of the pre-
disposing, precipitating, and perpetu-
ating factors of insomnia is critical.
The assessment should clarify the na-
ture and severity of the insomnia, and
also reveal clues as to the insomnia’s
etiology.  At a minimum this should
consist of a clinical interview with the
patient, and daily sleep diary monitor-
ing.  Patients often overestimate the
frequency of insomnia.  When patients
prepare daily logs of their sleep, they
often find that this is not the case.
Typically, polysomnography is not in-
cluded in the assessment of insomnia
unless there is an indication that medi-
cal factors or a physiological sleep dis-
order (e.g., sleep apnea) are the primary
etiological factors.  If a patient with
insomnia does undergo
polysomnograpy, it is not unusual to
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insomnia tend to spend
excessive time in bed to

compensate for sleep loss.
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find that the patient overestimates how
long it takes to fall asleep and underes-
timate how long s/he slept.  Typically,
sleep architecture will demonstrate an
increase in light Stage 1 sleep and per-
haps a deficiency in deep Stages 3-4
sleep.

The clinical interview
The clinical interview is a detailed

analysis of the nature, severity, and his-
torical course of the presenting sleep
complaint.  A good interview should
rule out or identify medical, neurologi-
cal, and psychological etiologies.  A
complete account of medications, as
well as alcohol and other psychoactive
substances (e.g., caffeine, nicotine) is
essential for clarifying the interaction
between medications and nighttime
sleep patterns and daytime alertness or
sedation.  A thorough history of pa-
tients’ sleep habits including exercise,
naps, bed and wake times, meal times,
and nighttime activities should be ob-
tained.  Finally, information should be
collected regarding patients’ thoughts

and worries when they cannot sleep
with special emphasis on ruminations
about sleeplessness and/or daytime
consequences of sleep deprivation.

Sleep Diaries
The final step is a baseline assess-

ment of typical sleep patterns by means
of a nightly sleep diary maintained by
patients. (Figure 1)  We suggest a mini-
mum of a two-week baseline period in
order to provide a representative
sample of usual sleep patterns.  Once
this information is compiled, a behav-
ioral protocol can be implemented us-
ing one or more of the following
techniques: Sleep Restriction, Stimu-
lus Control, Sleep Hygiene education,
Relaxation, and Cognitive techniques.

COMPONENTS OF BEHAVIORAL

THERAPY FOR INSOMNIA

Sleep Restriction
Sleep restriction curtails the time

spent in bed each night to the esti-
mated average total sleep time.9 Indi-
viduals with insomnia tend to spend

excessive time in bed to compensate for
sleep loss.  Contrary to expectation, this
practice exacerbates and perpetuates
the sleep problem by promoting frag-
mented, rather than consolidated,
sleep.  The initial goal of sleep restric-
tion is to consolidate sleep over a pre-
scribed “sleep window” no longer than
the current average total sleep time
based on data from the patient’s sleep
diary.  The goal is to raise sleep effi-
ciency (total sleep time/total time in
bed) to greater than 85%.  Once this
goal is achieved, time in bed is progres-
sively extended by moving the bedtime
earlier until an “ideal sleep duration”
is achieved.  Morin4 recommends in-
creasing time in bed by 15 minutes
every four days when sleep efficiency
is greater than 85%, reducing it by 15
minutes when sleep efficiency is less
than 80%, and keeping it constant
when sleep efficiency falls between 80-
85%.  The determination of “ideal
sleep duration” is based on a host of
considerations, including sleep log data
(e.g. the point just prior to a decline in

Figure 1: Example of a daily sleep diary.
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sleep efficiency), and patient report
(e.g. significant improvement in day-
time functioning).

While straightforward in theory,
sleep restriction is often difficult to
implement.  Fearing “sleep loss,” pa-
tients may initially be skeptical of the
rationale and resist going to bed later
than usual. They may need to be reas-
sured frequently and reminded about
the rationale.  Sleep restriction can be
integrated with other techniques such
as stimulus control and sleep hygiene
education.

Stimulus Control
Insomnia may also develop as a re-

sult of classical conditioning factors,
where environmental sleep cues (bed/
bedroom) become associated with wake-
fulness and sleep-incompatible behaviors
(e.g. worrying, watching television).  The
primary goal of stimulus control therapy
is to re-establish the connection between
stimuli associated with sleep (e.g. the bed)
and sleep itself.10 This is typically achieved
by discouraging  sleep-incompatible be-
haviors in the bedroom, by reinforcing a
regular sleep-wake schedule, and instruct-
ing patients to be in bed only when
sleepy.  (Table 1)

Encouraging
adherence to stimu-
lus control instruc-
tions can be a
difficult task for the
clinician.  Patients
may resist getting
out of bed when
awake during the
night, or rising on
time in the morn-
ing.  The clinician
should reiterate the
rationale for the ap-
proach and help pa-
tients overcome
barriers to success-
ful treatment.

Sleep Hygiene
Education

Sleep hygiene
education focuses
on general health
behaviors and envi-
ronmental factors

that interfere with or facilitate sleep.4

Although rarely the primary cause of
chronic insomnia, poor sleep hygiene
can limit the degree to which sleep du-
ration can be in-
creased during the
extension phase of
sleep restriction,
and may increase
the likelihood of in-
somnia relapse.
Changing only one
habit (e.g. stopping
caffeine intake),
particularly while
maintaining several
other poor habits,
will rarely improve
sleep.  Thus, pa-
tients should ad-
here to as many
good habits at once
as possible.  Like-
wise, changing hab-
its for only a few
days may not insure
results.  Good sleep
hygiene should be
considered a
lifestyle change and
should be imple-

mented for 3-4 weeks before results can
be expected. (Table 2)

Relaxation Therapy
Relaxation techniques can help in

the treatment of insomnia as well.
Clearly not all insomnia patients have
anxiety disorders, but many are anx-
ious specifically about their inability to
sleep.  Patients may also simply be
physically tense.  Studies of biofeed-
back training suggest that, when in-
somnia patients learn the techniques,
their sleep quality improves.11 Con-
trolled studies examining progressive
muscle relaxation have also shown that
treatment improved subjective sleep
quality.12 Although relaxation therapies
are more effective than placebos,  they
are generally less effective than other
behavioral therapies.13  Relaxation
therapies are often part of multi-com-
ponent treatments, and can be benefi-
cial in combination with other
strategies.

Cognitive-Behavioral Therapy
Cognitive-behavioral therapy

(CBT) for insomnia refers to a group
of treatments that target inappropriate

Table 2.  Rules For Better
Sleep Hygiene

1. Sleep only as much as you need to feel refreshed
and awake during the day.

2. Wake up and go to bed at approximately the same
time every day of the week.

3. Do not lie in bed if you cannot sleep.

4. Do not nap during the day.

5. Spend time outside in the light each day.

6. Exercise regularly but not within 3 hours of bedtime.

7. Make sure that your bedroom is comfortable, dark,
and quiet.

8. Eat regular meals and eat a light snack before bed.
Carbohydrates (e.g. crackers, bread, cereal) are
best for a good nights sleep.

9. Do not consume caffeinated products (e.g. coffee,
tea, many sodas, chocolate) in the evening.

10. Do not use alcohol to help you sleep and do not
consume alcohol too close to bedtime.

11. Smoking disrupts your sleep.

12. Make the last hour before bed a “wind-down” time.

Table 1. Stimulus Control Instructions
Bootzin & Nicassio10

1. Lie down intending to go to sleep only when sleepy.

2. Do not use your bed for anything except sleep; that is,
do not read, watch television, eat, or worry in bed.
Sexual activity is the only exception to this rule.  On
such occasions, the instructions are to be followed
afterward when you intend to go to sleep.

3. If you find yourself unable to fall asleep, get up and
go into another room.  Stay up as long as you wish
and then return to the bedroom to sleep.  Although
we do not want you to watch the clock, we want you
to get out of bed if you do not fall asleep immediately.
Remember that the goal is to associate your bed with
falling asleep quickly!  If you are in bed more than
about 10 min without falling asleep and have not
gotten up, you are not following this instruction.

4. If you still cannot fall asleep, repeat rule 3.  Do this as
often as is necessary throughout the night.

5. Set your alarm and get up at the same time every
morning regardless of how much sleep you got during
the night.  This will help your body acquire a consis-
tent sleep rhythm.

6. Do not nap during the day.
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sleep-related behaviors and maladap-
tive sleep-related cognitions.4 The be-
havioral component of CBT is typically
some combination of the treatments
outlined above.  The cognitive com-
ponent targets inaccurate beliefs and
attitudes about sleep.  Insomnia pa-
tients sometimes  believe that “If I try
hard enough, I’ll fall asleep.”  Patients
also “catastrophize” their sleep difficul-
ties believing, for example, “If I don’t
catch up on sleep, I’ll die.”  These be-
liefs perpetuate anxiety and insomnia,
leading to more catastrophic thinking.
Cognitive strategies  challenge these
thoughts directly, or through “evi-
dence” collected by Socratic interview-
ing of the patient.  For example,
patients can be asked to count the
number of catastrophic events that
have occurred to them since the insom-
nia began.  Although disruptive, in-
somnia rarely has catastrophic
consequences in the short run.  Such
questioning forces the patient to re-
evaluate his/her fears.

EFFICACY OF BEHAVIORAL

INTERVENTIONS FOR CHRONIC

INSOMNIA

Both single- and multiple-com-
ponent treatment outcome studies
have included samples ranging from
general insomnia patients to specific
sub-groups with insomnia such as
older adults, and patients with psy-
chiatric or medical dis-
orders.12  Two
meta-analyses of more
than 50 treatment
studies found that be-
havioral interventions
were effective in 70-
80% of patients with
primary insomnia,
with improvements in
sleep latency and time
awake after sleep onset
to near-normal val-
ues.13,14 Clinical studies
commonly use multi-
component treatments
that include sleep re-
striction, stimulus con-
trol, and sleep hygiene
education.15 These
demonstrate efficacy

for patients who complete treatment,
and some data suggest that improve-
ments are maintained or improved for
at least several months after treatment
ends.  Patients also seem to prefer be-
havioral rather than pharmacological
techniques to manage their insom-
nia.16

BEHAVIORAL AND PHARMACO-
LOGICAL INTERVENTIONS

Combined treatments
One  drawback to behavioral treat-

ment for insomnia is that it typically
takes 4-6 weeks before the patient notes
marked improvement.  In some in-
stances, the patient will fail to comply
with the treatment protocol, or
discontine treatment.  In contrast,
sedative-hypnotic medications amelio-
rate insomnia almost immediately.
This would seem to suggest that a com-
bination of the two approaches may en-
hance the efficacy of either alone.
Unfortunately, the few studies to ex-
amine combined treatments have
yielded equivocal results.

Recently, in a placebo-controlled
trial using CBT and medication
(temazepam), Morin et al.17 found that
individuals who received CBT +
temazepam showed the greatest im-
provement at the conclusion of treat-
ment, but improvement was more
consistently maintained in the indi-
viduals who received CBT alone.

These findings suggest that behavioral
treatments alone are most effective for
the long-term treatment of insomnia,
and that the initial benefits of combi-
nation treatments may not be sustained
over time.  It is also possible that medi-
cation withdrawal after the study led
to an overall decrease in sleep quality
or, perhaps, patients attributed their
initial gains  primarily to the medica-
tion rather than to behavior changes.
Continuation of the behavioral inter-
vention after discontinuation of the
medication may have improved the
maintenance of treatment gains.  Thus,
the question remains open whether a
combination of behavioral and phar-
macological approaches may be better
than either treatment alone for chronic
insomnia.

Medication reduction and medica-
tion withdrawal

Behavioral treatment of insomnia
may be beneficial for reducing or dis-
continuing the use of medications for
sleep.  Studies have shown that patients
who participate in behavioral treat-
ment of insomnia often reduce their
use of sleep medications whether or not
medication withdrawal is a specific goal
of treatment.18  Often individuals
treated with hypnotic medications for
extended periods experience psycho-
logical and physiological withdrawal as
well as rebound insomnia when they
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stop the medication.  Some research
suggests that targeting the maladaptive
thinking and providing insomnia pa-
tients with behavioral tools to assist in
coping with the short-term nature of
medication withdrawal insomnia can
be clinically beneficial.19

SUMMARY AND CONCLUSIONS

Insomnia is a common medical
symptom with multiple causes and
consequences.  Identification of the
predisposing, precipitating and per-
petuating factors contributing to
chronic insomnia is  important to a
complete assessment, which can help
to determine etiology and points of
intervention.  Sedative-hypnotic medi-
cations can be useful in the treatment
of short-term insomnia.  For more
chronic insomnias, it is best to iden-
tify primary medical, psychological,
neurological or environmental etiolo-
gies and aggressively treat these.  For
patients who develop perpetuating be-
havioral strategies or anxiety-provok-
ing cognitive ruminations that
contribute to the chronic condition,
behavioral interventions may be supe-
rior to pharmacotherapy.

 Although many of the described
techniques are effective, however, they
are difficult for patients to carry out
and require careful explanation, con-
tinued support throughout the process,
and follow-up care.  This can be time-
consuming in the context of a primary
care practice.  As such, there are times
when a referral to a sleep specialist to
carry out the treatment may be war-
ranted.
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A Review of the Adult Primary Sleep Parasomnias

The parasomnias are a group of
disorders characterized  by motor, ver-
bal, experiential, or physiologic phe-
nomena occurring during sleep. The
phenomena are unintended and may
cause distress either to the individual
or significant others.  The primary
parasomnias describe disorders involv-
ing the process of sleep itself; the sec-
ondary parasomnias are disorders of
various organ systems which manifest
themselves during sleep.  Examples of
the latter include nocturnal seizures,
cardiac arrhythmias, nocturnal angina
pectoris, nocturnal asthma, and gas-
troesophageal reflux.  This review will
focus on the primary parasomnias, of-
fering brief descriptions with treatment
options.  A final section will address
some of the medico-legal issues sur-
rounding the parasomnias, specifically
the forensic implications of crimes
committed while asleep. Multiple com-
prehensive reviews of this topic pub-
lished elsewhere proved invaluable in
the preparation of this manuscript.1-4

While it was once thought that the
awake state was an active process com-
pared to the passive state of sleeping
(defined as the absence of wakefulness),
we now know that this is not the case.
Sleep is actually an active process and
is composed of two entirely different
states: non-rapid eye movement
(NREM) sleep and rapid eye move-
ment (REM) sleep.  Each of the three
states that characterize the human
mind (wake, NREM, REM) is unique
and involves different degrees of exci-
tation and inhibition of various regions
of the central and peripheral nervous
systems.  The wake state is character-
ized by low-voltage, fast (beta and al-
pha) waves on the EEG (representing
cortical activation), an awareness by the
individual of his surroundings, resting
muscle tone, and voluntary control of
motor function.  NREM sleep is char-
acterized by high-voltage, slower (theta
and delta) waves on the EEG (repre-
senting cortical deactivation), lack of
awareness by the individual of his sur-

roundings, decreased muscle tone com-
pared to the wake state, and loss of
voluntary control of motor function.
REM sleep is characterized by an EEG
similar to that seen in the wake state
(cortical activation), lack of awareness
by the individual of his surroundings,
absence of muscle tone (while there is
activation of the motor cortex during
REM, there is inhibition of the spinal
motoneurons with resultant atonia5),
and loss of voluntary control of motor
function.  NREM sleep usually pre-
dominates in the first 1/3 of the night
while REM sleep is usually concen-
trated in the final 1/3 of the night.

The mechanisms governing the
maintenance of these three states as
well as the change from one state to
another are complex.  The parasomnias
manifest when these mechanisms fail
to function properly.  This results in a
rapid fluctuation between states, a fu-
sion of features of different states, or
the absence of a feature usually associ-
ated with a state.  Because the mani-
festations are state-dependent, the
primary parasomnias are commonly
grouped according to the state in which
they occur, namely NREM or REM.

NORMAL NREM PHENOMENA

Before discussing the abnormal
NREM parasomnias, brief mention
should be made of two common phe-
nomena that may present to a
physician’s attention.  The first, hyp-
nagogic imagery, is the experience of
dream-like sequences occurring at sleep
onset.  While conventional wisdom
holds that dreaming is associated solely
with REM sleep, this is in fact not the
case.  Dreaming can occur in NREM
sleep as well as during relaxed wake-
fulness.1  This is important to note
since the presence of dream imagery at
sleep onset should not necessarily be
seen to imply sleep-onset REM peri-
ods, a feature common to narcolepsy
(reviewed elsewhere in this issue).

The second normal phenomenon
is the sleep start or hypnic jerk.  Most

commonly these involve sudden brief
episodes of motor activity occurring at
sleep onset.  They can also involve sen-
sory phenomena of a visual, auditory,
or somesthetic nature.  While normal,
the pathophysiology is not understood.

NREM PARASOMNIAS (DISOR-
DERS OF AROUSAL)

Perhaps the most common
parasomnias, the disorders of arousal
encompass behaviors that have features
of both wake and NREM sleep.  The
three major classifications are : (1) con-
fusional arousals, (2) sleep terrors, and
(3) sleepwalking.  Common to all three
is a genetic predisposition and child-
hood presentation (though persistence
into adulthood can occur and rarely
they can manifest for the first time in
adults).  They occur predominantly
early in the night and are associated
with stage 3/4 sleep (slow-wave or delta
sleep).  During an episode patients are
only vaguely aware of their environ-
ment.  While still capable of perform-
ing complex actions (such as driving a
car) they almost always appear con-
fused to observers.  These behaviors are
often associated with vague dream im-
agery at the time of the event.  Addi-
tionally, patients are almost universally
amnestic concerning the event when
questioned afterwards.

Confusional arousals (also termed
sleep drunkenness) are defined as rela-
tively brief (0.5-10 min) confusional
states that occur when a patient tran-
sitions from stage 3/4 sleep directly to
wakefulness.  The patient stays in bed
and may mumble or perform some ste-
reotyped action such as pick up an
object as if to answer a phone call.  The
episodes are usually not associated with
fear and are usually not aggressive un-
less attempts to complete the stereo-
typed action are blocked.

Sleep terrors are characterized by
a sudden partial arousal from slow-
wave sleep accompanied by a loud
piercing cry and autonomic/behavioral
features suggesting intense fear.  Peak
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prevalence occurs between 5 and 7
years of age, with the prevalence in
adults being < 1%.  Duration of the
episodes is generally less than 10 min-
utes and during this time the patient
is completely inconsolable.  While usu-
ally staying in bed, patients may ex-
hibit a flight response causing them to
jump out of bed and run around the
room potentially injuring themselves
or others.  Like the other disorders of
arousal, patients when awakened have
only vague dream recall (“bugs in the
bed”  or “someone in the room”).

In sleepwalking (somnambulism),
patients engage in complex behavioral
automatisms following a partial arousal
from stage 3/4 slow-wave sleep.  As in
the other NREM parasomnias, patients
are only incompletely aware of their
surroundings and usually do not re-
spond appropriately to environmental
cues.  These automatic behaviors take
varied forms, from simply walking
around the room or house to dressing
to preparing meals to driving a car.  In
general the behaviors are not aggres-
sive although published cases exist of
crimes committed while sleepwalking
(see section on Medico-Legal Issues
below).  In common with the other
NREM parasomnias (and in distinc-
tion to the REM parasomnias) there is
usually only vague dream imagery ac-
companying the episodes and the pa-
tients are usually amnestic for the
events when awakened.

Mahowald et al. described a pa-
tient with a dramatic disorder of
arousal.6  This 67-year-old man pre-
sented with a 40-year history of symp-
toms consistent with a combination of
night terrors and sleepwalking.  He
would jump out of bed screaming in
terror and run into objects and walls.
On four occasions he had jumped out
of his second-story bedroom window,
once landing on his head and sustain-
ing a C3 fracture.  In the year prior to
presentation he had tyed himself to the
bed with a restraint jacket to prevent
injury.

Two other disorders which may be
related to the NREM parasomnias de-
serve mention. The first, nocturnal eat-
ing, while sharing many of the features
of the disorders of arousal is currently

classified as an extrinsic sleep disorder.
Nocturnal eating is characterized by
unintentional eating at night in a pa-
tient who does not have a daytime eat-
ing disorder.7-9 Patients are usually
mildly confused and have varying de-
grees of awareness of their environment.
Unlike the NREM parasomnias, pa-
tients often remember the episodes the
following day.  These nocturnal binges
can account for substantial caloric in-
take, averaging 1200 kcal per night in
one study.  Significant obesity can re-
sult with all of the attendant morbidi-
ties associated with that condition.  One
of us (RM) reported on an obese male
with obstructive sleep apnea (OSA) and
nocturnal eating disorder who lost a sig-
nificant amount of weight when incar-
cerated due to the lack of available food
at night.10 As a result his OSA resolved
as documented by polysomnography
(PSG).  On release his nocturnal eating
disorder became active again,  resulting
in weight gain and reappearance of
PSG-documented OSA.

Another reported entity which may
be a form of sleepwalking has been
termed sleepsex.11  In a case report a
woman related that her partner would
awaken her in the first portion of the

night to engage in sexual activity.  She
reported that he was a completely differ-
ent person during these nocturnal ses-
sions than  during the daytime, being
much more aggressive, biting, and “talk-
ing dirty” to her.  The following morn-
ing he would deny any recollection of
the previous night’s events.  The woman
became suspicious one night when her
partner began loudly snoring while per-
forming the sexual act, prompting them
both to seek medical attention.

Treatment for the NREM
parasomnias is twofold.  First, the pa-
tients should avoid if possible the en-
vironmental factors which can
contribute to excessive amounts of
slow-wave sleep or fragment sleep; e.g.,
drugs (sedatives, hypnotics, stimu-
lants), alcohol, sleep deprivation (re-
bound phenomenon), stress,
environmental stimuli, pain, preg-
nancy, and migraine headaches.  Phar-
macologic therapy can include trials of
benzodiazepines such as triazolam,
clonazepam, or diazepam which may
decrease the number of episodes, pos-
sibly by decreasing the amount of slow-
wave sleep.  Tricyclic drugs such as
imipramine, desipramine, and
clomipramine may also prove effective.
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REM PARASOMNIAS

Dream anxiety attacks, commonly
referred to as nightmares, can occur in
both children and adults.  While they
may be frightening and associated with
autonomic symptoms, they can be dif-
ferentiated from night terrors (see
above) by the fact that there are usu-
ally no behavioral manifestations, there
is usually excellent recall of associated
vivid dream imagery, and if an arousal
occurs the patient is usually immedi-
ately aware of his environment.  Sev-
eral drugs have been reported to
increase the incidence of nightmares in-
cluding thiothixene, beta-blockers,
fluoxetine, triazolam, verapamil,
among others.  Treatment involves psy-
chotherapy or various cognitive-behav-
ioral interventions.

REM sleep behavior disorder
(RBD) is the major REM parasomnia.
The disorder is characterized by a loss
of atonia during REM sleep resulting
in the acting out of dream content
(termed oneiric behaviors).  Oneiric
behaviors were first described by Jouvet
in 1965 in a feline model.12 In these
studies, REM sleep without atonia was
noted following bilateral lesions of
pontine regions surrounding the locus
ceruleus.  Not until 1986 was RBD
first described in humans.13   Like the
NREM parasomnias, patients with
RBD have impaired perception of their
surroundings.  However, unlike the
patients with delta sleep parasomnias,
patients with RBD report vivid dream
imagery, are generally alert at the ter-
mination of an episode, and do not
experience amnesia for the event on the
following morning.

Acute forms of RBD result from
drug withdrawal (alcohol,  meprobam-
ate, pentazosine, nitrazepam) or intoxi-
cation (biperiden, tricyclic
antidepressants, MAO inhibitors, caf-
feine).  While the chronic form may
also occur secondary to medications
(tricyclic antidepressants, fluoxetine,
venlafaxine, selegiline treatment of
Parkinson’s disease, anticholinergic
treatment of Alzheimer’s disease), it is
most commonly either idiopathic or
associated with neurologic disorders.
Affected individuals note that at the
time of onset of the disorder their

dream content changes to include more
episodes of violence than usual.  This
violence or aggression is translated into
behaviors manifested during REM
sleep, frequently resulting in injury to
the patient or their spouse/bedpartner.
In the original description of RBD,
Schenck et al. reported some tape-re-
corded dream recollections from one
of their patients.13:

“I was on a motorcycle going down
the highway when another motorcy-
clist comes up alongside me and tries to
ram me with his motorcycle.
Well, I decided I’m going to kick his
motorcycle away and at that
point my wife woke me up and said,
‘What in heavens are you doing to me?,’
because I was kicking the hell out of her.”

In general this is a disorder of older
(> 50 year old) men (80-90%).  Pa-
tients initially diagnosed with idio-
pathic RBD are at risk of manifesting
a neurodegenerative disorder such as
Parkinson’s disease, progressive supra-
nuclear palsy, or multisystem atrophy
at some point in their future.  In one
series, 38% of patients initially thought
to have idiopathic RBD subsequently
developed Parkinsonism a mean 3.7
years after the diagnosis of RBD, and
a mean of 12.7 years after the initial
onset of RBD symptoms.14 For this
reason it is crucial that patients with
idiopathic RBD receive careful neuro-
logic follow up.

Effective therapy exists for RBD,
underscoring the importance of estab-
lishing the diagnosis in affected indi-
viduals.  Clonazepam is initiated at 0.5
mg at bedtime (usual effective range
0.25 to 4 mg) and is usually immedi-
ately effective.  Chronic clonazepam
has been shown to be safe and effec-
tive without the emergence of tolerance
over time.  It should be noted that re-
lapse is common whenever doses are
missed.  In patients intolerant of
clonazepam there are anecdotal reports
of success with melatonin, gabapentin,
or pramipexole.

Table 1 shows a comparison of
some of the common features of vari-
ous parasomnias, although dagnosis is
not always as clear-cut as the table may
suggest.  Patients may in fact have fea-
tures of more than one disorder.
Schenck et al. reported on 33 patients
exhibiting what they termed an over-
lap disorder with features of sleepwalk-
ing, sleep terrors, and RBD.15

DISORDERS WHICH RESEMBLE

PARASOMNIAS

Multiple entities may produce be-
haviors similar to those observed with
the primary parasomnias.  These are
usually divided into organic disorders
and psychogenic disorders.  The organic
disorders include transient global am-
nesia (a vascular disorder), mass lesions
(either producing increased intracranial
pressure or residing in deep structures),
toxic/metabolic syndromes, limbic en-
cephalitis, and seizures.  Psychogenic
causes include the dissociative states
(fugues, multiple personality disorder,
psychogenic amnesia) and post-trau-
matic stress disorder.  While the history
may be highly suggestive of the under-
lying pathological process, it is difficult
to distinguish these entities on clinical
grounds alone.  For this reason, obtain-
ing an overnight PSG with video record-
ing and full EEG montage can be an
important step when evaluating patients
manifesting behaviors suggestive of a
parasomnia.

MEDICO-LEGAL ISSUES

Many of the primary parasomnias
can manifest as behavior that is injuri-
ous to the patient or those around him
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or her.  In extreme cases the behaviors
can be violent to a degree resulting in
criminal proceedings.

Perhaps the best known example
is the case of Kenneth Parks, a 23-year-
old who beat and stabbed-to-death his
mother-in-law and non-fatally strangled
his father-in-law, all while apparently
asleep.16 Mr. Parks had been experienc-
ing a great deal of stress in his life re-
lated to a gambling addiction and the
subsequent strain it placed on his mar-
riage.  At the time of the incident he
was also sleep-deprived secondary to
insomnia.  Alcohol or drugs were not
believed to be involved.  On repeated
inquiry Mr. Parks denied recall of the
events in question, including the 23 km
drive to his in-laws’ house.  The legal
defense was one of homicide during
noninsane automatism as part of a pre-
sumed episode of somnambulism.  In
support of this argument was the lack
of any motive, the known affection
which he held for his in-laws, the evi-
dent sincerity of his grief, the lack of
other medical causes for his behavior,
the known personal and family history
of sleepwalking, and the presence of fac-
tors known to precipitate sleepwalking
(e.g. sleep deprivation and stress). Mr.
Parks was acquitted.

An automatism can be defined
from a medical point of view as the pres-
ence of complex behavior in the absence
of conscious awareness or volitional in-
tent.14  From a legal point of view these
behaviors are divided into “sane” and
“insane.”  Sane automatisms result from
external factors and are thus not likely
to recur.  If successful, defendants are
released without follow up.  Insane
automatisms result from internal or en-
dogenous factors and are felt to be more
likely to recur.  For this reason, hospi-
talization in a mental health facility is
mandatory following a successful insane
automatism plea.  Schenck and
Mahowald have argued that in the case
of parasomnias a third category should
exist that requires medical follow up but
not mandatory hospitalization.17

CONCLUSION

The primary parasomnias result in
a blurring of the normally sharp lines
separating the states of wakefulness,

NREM sleep, and REM sleep.  In their
milder forms they may cause anxiety or
annoyance in family members or friends.
More severe manifestations may place the
patient or those around him in danger
of suffering physical violence.  Full PSG
with video recording can be an impor-
tant adjunct to the history in establish-
ing a diagnosis.  Treatment consists of
avoiding factors that may precipitate the
parasomnia and may include medica-
tions to keep the condition under con-
trol.  The latter is especially important in
RBD which has a very high success rate
when treated with clonazepam.  With
regard to the medico-legal issues involved
in this group of disorders, at the time of
this writing persons are not legally ac-
countable for actions committed while
manifesting a parasomnia.
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Therapy of Insomnia

�
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Fearing that patients may become
“addicted,” many physicians hesitate to
use medications to treat insomnia.1  As
a result, patients with acute insomnia
may not receive aggressive enough
therapy to prevent the development of
chronic insomnia.  Studies have shown
it only takes three to four weeks of
nightly insomnia to become a chronic
insomniac.  More aggressive use of hyp-
notic-sedative agents during an acute
insomnia episode is appropriate to
break the cycle to prevent the develop-
ment of chronic insomnia.  If one agent
does not work, the primary care phy-
sician needs to either increase the dose
or choose an alternative therapy.

Patients with coexistent condi-
tions such as chronic pain, chronic
headaches, fibromyalgia, or depression
often need to use a sedative-hypnotic
chronically as well along with other
medications dictated at the underlying
condition..  Fibromyalgia and chronic
pain are exacerbated by lack of sleep.
In addition, the pain and stiffness that
the patient experiences may exacerbate
the sleep problem causing a vicious
cycle.

Restless leg syndrome is being in-
creasingly recognized as a cause of sleep
disruption and insomnia.  Symptoms
include dysesthesias and discomfort in
the legs, and occasionally the arms.
Some patients describe it as aching, and
others describe it as “creeping-crawl-
ing” sensation.  Patients with insom-
nia and restless legs typically need
medications to calm the legs down.
Sedative-hypnotic agents are generally
not effective.  Many patients respond
to Parkinson-type drugs that increase
dopamine levels in the brain; a current
popular agent is pramipexole.  Other
patients respond to increasing opiate

levels using drugs such as hydrocodone.
The remaining part of this paper

will deal with various pharmacological
agents that have been used for sleep in
an attempt to give appropriate guide-
lines for their use to physicians.

ANTIHISTAMINES

Various over-the-counter medica-
tions have been used to treat insom-
nia.  Diphenhydramine or doxylamine
are the most common agents used.  The
biggest problem with these agents is
that they have significant side effects.
Sedation may last long into the day-
time, and they also have significant
anticholinergic properties.  Growing
evidence demonstrates an association
with falling in elderly nursing home
patients and these medications.  In
some patients, the drugs can actually
be stimulating and disrupt sleep more.
These agents should not be recom-
mended as first-line therapy for insom-
nia.

SEDATING ANTI-DEPRESSANT

AGENTS

Certain anti-depressant agents
tend to have significant sedative side
effects.  Since these agents do not have
the stigma associ-
ated with a pure
sedative-hypnotic
drug, they have be-
come extremely
popular among pri-
mary care physi-
cians.   A classical
example of this is
trazadone given at a
dose of 50 to 150
mg.  This is a very
long-acting agent
and daytime side ef-

fects can be minimized by giving the
drug an hour and a half to two hours
before bedtime.  Typically one starts at
a low dose of 50 mg and slowly in-
creases the dose by 25 mg at weekly
intervals.  The main side effect in men
is priapism; clinicians need to be on
the lookout for this rare side effect.

Older tricyclic anti-depressants
such as amitriptyline and nortriptyline
may also be used for insomnia.  One
starts at 10 mg and increases the dose
at 10 mg intervals.  Again, these agents
tend to be very sedating the next day
and may be given an hour and a half
to two hours before bedtime.  These
agents are typically used in patients
with chronic pain, chronic headaches
or fibromyalgia-type symptoms.  These
agents may cause  significant anti-cho-
linergic side effects.

Psychiatrists frequently will use
mistazepine at a dose of 15 to 30 mg
to promote sleep.  This drug seems to
have a significant sedative component
at low doses.  This drug has side ef-
fects and is best used if other drugs fail.

BENZODIAZEPINE AGENTS

Over the last few decades, benzo-
diazepines have replaced barbiturates
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as the drug of choice for sedation be-
cause of a relatively low toxicity and
clinical efficacy.  They induce sleep by
facilitating GABAa receptor  transmis-
sion in the presence of GABA leading
to the opening of chloride channels.2

Not all benzodiazepines are
equivalent.  Flurazepam, diazepam,
and quazepam often last for several
days because their metabolites are ac-
tive sedative agents.  This prolonged
sedation may become a problem in
many patients and has been shown to
lead to an increased incidence of hip
fractures in elderly patients.3

Intermediate-acting benzodiaz-
epines such as temazepam and
triazolam are associated with less day-
time sedation and performance impair-
ment.  The shortest acting agent,
triazolam actually can cause rebound
insomnia when its effect wears off in
the middle of the night and has been
associated with a significant degree of
tolerance and anterograde amnesia.

Tolerance may be related to changes
in receptor binding at the GABA recep-
tor.  Nightly use of benzodiazepines is
generally not recommended for longer
than four weeks because more chronic
administration may lead to physiologi-
cal and possible psychological depen-
dence.2  Patients also may be associated
with temporary impairment of informa-
tion acquisition and subsequent recall.

SELECTIVE BENZODIAZEPINE-
RECEPTOR AGONISTS

Two new agents, an imiazopyridine
(zolpidem) and a pyrazolopyrimidine
(zalepon)  were recently introduced into
this country.  They act at the BZ1 recep-
tor subtype rather than the BZ2 or BZ3
receptor subtypes at the GABA receptor.
Since they selectively bind to the BZ1
receptor, they tend to cause sedation
without the other effects typically seen
with benzodiazepines including
anxiolytic properties, muscle relaxation
or anti-seizure effects.  Zolpidem is typi-
cally given at a 10 mg dose.  It has been
recommended that the dose be decreased
to 5 mg in the elderly or in the presence
of hepatic failure.  The agent is an excel-
lent agent for patients who have trouble
initiating and maintaining sleep.  It is also
a reasonable agent for third-shift work-

ers who try to go to sleep at 8:00 in the
morning and would otherwise be unable
to sleep during the daytime.

Zaleplon seems to be somewhat
shorter-acting and seems to be best in
patients either who have a pure initia-
tion problem or pure maintenance
problem.  Typically, the dose of
zaleplon is 10 mg in the elderly.4  Young
and middle-aged adults may poten-
tially tolerate 15 or 20 mg.  It is rec-
ommended that the dose be decreased
in hepatic failure to 5 mg as with
zolpidem.  There appears to be no im-
pact on cognitive function with this
drug even if given in the middle of the
night.5,6  It is therefore ideal for some-
body who intermittently wakes up in
the middle of the night and cannot fall
back to sleep.  Zolpidem given in the
middle of the night does cause prob-
lems with daytime cognitive function.6

These newer agents have no impact
on sleep architecture, specifically deep
slow wave sleep as opposed to benzodi-
azepines, antihistamines, and sedating
anti-depressants.2  There appears to be
no tolerance with these agents even af-
ter being used for long periods of time.2

MELATONIN

Recently, melatonin has received
a lot of attention in the lay press as a
treatment for insomnia.  Studies on the
hypnotic effects of melatonin have
been conflicting and controversial;  it
is generally recommended in the sleep
field that melatonin not be used for
insomnia.7

CONCLUSION

A wide range of sedating agents may
be used for sleep.  In an acute setting,
aggressive use of sedative-hypnotics may
prevent the development of chronic in-
somnia.  Long-term use of agents is ap-
propriate in situations where there is a
co-existent condition such as chronic
pain, fibromyalgia, chronic headaches,
depression, or restless leg syndrome.  It
is not inappropriate to give shift workers
sedative-hypnotics during the work week
so that they can sleep during the day-
time. There are agents such as zolpidem
and zaleplon that have less chance of tol-
erance.  Zaleplon seems to have the least
effect on daytime cognitive function, and

is the only agent available for use in the
middle of the night.  In patients with
chronic insomnia who do not want to
be on medications or in whom medica-
tions have failed in the past, a strict course
of behavior modification using a combi-
nation of sleep restriction, stimulant con-
trol, and relaxation therapy would be
more appropriate.
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