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Editor’s Note—Insomnia is the most common sleep-
related complaint and the second most common overall
complaint (after pain) reported in primary care settings. It
affects 35% of the general population, according to the
1984 report of the National Institutes of Mental Health,
and is a cause of signifi-
cant morbidity and mortal-
ity. It costs Americans
about $100 billion annual-
ly in medical expenses,
ramifications of accidents,
and reduced productivity
due to absenteeism and
decreased work efficiency.1 The total direct costs in the
United States for insomnia in 1995 were estimated to be
$13.9 billion.2

Insomnia is the inability to obtain sleep of sufficient
length or quality to produce refreshment the following
morning. It is not defined by total sleep time per 24 hours.
For example, a person who needs only 4 hours of sleep does
not have insomnia if he or she is refreshed in the morning
after 4 hours of sleep, whereas someone who needs 10
hours of sleep may have insomnia if he or she does not feel
refreshed after 8 hours of sleep. Contrary to popular belief,
psychiatric or psychological factors are not the most com-
mon causes of insomnia. In fact, untreated insomnia is a
risk factor for the subsequent development of clinical
depression and psychiatric distress.3

Insomnia is not a diagnosis in and of itself. It should be
thought of as a constitutional symptom, not unlike pain, fever,
or weight loss, requiring identification of an underlying cause
before diagnosis and a treatment plan are established.

Types of Insomnia and Underlying Causes
Insomnia can be divided in 2 major categories—primary and

secondary. Primary insomnia is when the insomnia is the major
or sole symptom of a disorder. Insomnia is considered sec-
ondary when it is a symptom of an underlying medical or psy-

chiatric illness. (See Table 1).
Patients with primary

insomnia have increased heart
rate compared to controls and
are physiologically more
hyperactive.4

Psychophysiologic or
Conditioned Insomnia. This

is the most common form of insomnia and is typically
acquired during a period when other factors (eg, stress) are at
work. After a few days of sleeping poorly, the patient
becomes concerned and begins trying harder and harder to get
to sleep. The result is arousal and aggravation of the insomnia.
Stimuli surrounding bedtime (eg, the bedroom, the bed itself)
may become triggers to arousal. Thus, such patients may have
severe problems with sleep in their own bedroom but sleep
remarkably well in other locations (eg, on the living room
couch, in a motel, or in a sleep laboratory). The essence of
psychophysiologic insomnia is that attention is focused on the
inability to sleep. Insomnia is perceived as the only source of
distress, and other emotional or mental concerns are mini-
mized. Typically, patients repress or deny awareness of stress
factors and see the insomnia as occurring without any reason.

In some patients with psychophysiological insomnia, no
precipitating stress is found. Rather, poor sleep may have
gradually developed as an occasionally occurring disturbed
night leads to increased concern, causing sleep to deteriorate
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until it becomes the patient’s chief concern. There is clear evi-
dence for the role of familial inheritance in the tendency to
develop insomnia.5

Idiopathic or Childhood-Onset Insomnia. This rare condi-
tion presents as a chronic, serious inability to initiate and main-
tain sleep, which can often be traced back to the first few
weeks of life. Sleep latency (ie, the time it takes to fall asleep
after going to bed) may be long, and sleep is riddled with
awakenings. Daytime features typically include decreased
attention and vigilance, low levels of energy and concentration,
and deterioration of mood that is usually described as grim and
subdued rather than obviously depressed or anxious. The pre-
sumed underlying neurologic abnormality (either hyperactivity
in the arousal system or hypoactivity in the sleep system) may
vary from mild to severe, so the range of insomnia encountered
also may vary from mild (essentially, the patient is a light
sleeper) to severe and incapacitating. In mild or moderate idio-
pathic insomnia, psychological functioning is remarkably
intact. In severe cases, daytime functioning may be severely
disrupted, and affected patients may be unable to hold a job.
During childhood and adolescence, idiopathic insomnia is often
associated with dyslexia and hyperactivity. In many cases, dif-
fuse, nonspecific abnormalities are seen on an electroen-
cephalogram (EEG). There is no direct human evidence for
structural neuropathology. Although idiopathic insomnia
appears in childhood, not all childhood insomnia is idiopathic. 

Sleep-State Misperception Insomnia. In this fascinating
disorder, complaints of insomnia occur without any objective
evidence of sleep disturbance. Patients may report that they
have not slept at all in weeks, months, or years. However, on

objective sleep studies, they sleep several hours per night.6

When results of sleep evaluation are presented, patients with
sleep-state misperception may vehemently insist that the stud-
ies are in error, because they are convinced that they sleep very
little, if at all.

Poor Sleep Hygiene. In some patients, insomnia is the
result of lifestyle. In others, poor sleep hygiene develops as a
result of chronic insomnia. For example, in the latter case,
patients may begin to drink more and more coffee to remain
awake and more and more alcohol to fall sleep. They may stay
in bed longer and longer in an attempt to get more sleep. How-
ever, such ploys only serve to perpetuate the insomnia. (See
Table 2.)

Restless Legs Syndrome (RLS). This common condition is
found in varying degrees in up to 10% of the population. The 4
cardinal symptoms are a desire to move the legs, accompany-
ing paresthesias that are characterized as uncomfortable or
indescribable, motor restlessness, and worsening of symptoms
at night and at rest. Symptoms of RLS may worsen with
administration of tricyclic antidepressants or selective sero-
tonin reuptake inhibitors and during pregnancy.

Fatal Familial Insomnia. This hereditary condition, with
autosomal dominant transmission, is characterized clinically
by progressive insomnia, dysautonomia, changes in circadian
rhythm of hormone secretion, motor signs, and slight to mod-
erate deterioration of cognition. The usual age of onset is
between 35 and 60 years, and the course of the illness is
between 7 and 32 months. In this condition, an abnormal
prion protein (PrPsc) is present in the brain, and there is
mutation of gene coding for this protein. The fatal nature of
this illness is due to neurologic degenerative changes, not to
the insomnia itself.

Other Sleep Disorders. Occasionally, insomnia is the pre-
senting complaint in obstructive sleep apnea, circadian rhythm
abnormalities, and even narcolepsy.

Neurologic and Medical Conditions
Conditions that can cause insomnia, among other symptoms,

include neurodegenerative diseases, pain, allergies, gastroe-
sophageal reflux, and asthma.

Statement of Financial Disclosure

In order to reveal any potential bias in this publication, we disclose that Dr. Attarian (author)
reports no consultant, stockholder, speaker’s bureau, research, or other financial relationships
with companies having ties to this field of study.

Primary Care Reports , ISSN 1040-2497, is published

biweekly by American Health Consultants, 3525 Piedmont

Rd., NE, Bldg. 6, Suite 400, Atlanta, GA 30305. 

VICE PRESIDENT/GROUP PUBLISHER: 

Donald R. Johnston. 

EDITORIAL GROUP HEAD: Glen Harris.

MANAGING EDITOR: Robin Mason.

ASSOCIATE MANAGING EDITOR: Neill Larmore.

SENIOR COPY EDITOR: Robert Kimball.

MARKETING PRODUCT MANAGER: Schandale

Kornegay.

GST Registration Number: R128870672. 

POSTMASTER: Send address changes to Primary

Care Reports , P.O. Box 740059, Atlanta, GA 30374. 

Copyright © 2001 by American Health Consultants. All

rights reserved. Reproduction, distribution, or translation

without express written permission is strictly prohibited. Pri-

mary Care Reports is a trademark of American Health

Consultants.

Periodical rate postage paid at Atlanta, GA.

Back issues: $23. Missing issues will be fulfilled by Cus-

tomer Service free of charge when contacted within one

month of the missing issue’s date.

Opinions expressed are not necessarily those of this pub-

lication. Mention of products or services does not consti-

tute endorsement. Clinical, legal, tax, and other com-

ments are offered for general guidance only. This publi-

cation does not provide advice regarding medical diagno-

sis or treatment for any individual case; professional

counsel should be sought for specific situations.

Questions & Comments
Please call Robin Mason, Managing Editor, at (404) 262-
5517 or e-mail: robin.mason@ahcpub.com between 8:30
a.m. and 4:30 p.m. ET, Monday-Friday.

Subscriber Information
Customer Service: 1-800-688-2421.

E-Mail Address: customerservice@ahcpub.com

Editorial E-Mail Address: robin.mason@ahcpub.com

World-Wide Web: http://www.ahcpub.com

Subscription Prices
United States

$299 per year (Student/Resident rate: $150).

Multiple Copies
1-9 additional copies: $269 each; 10 or more copies: $239 each.

Canada
Add GST and $30 shipping

Elsewhere
Add $30 shipping

For 50 AMA/AAFP Category 1/Prescribed hours, add $100.

Accreditation
American Health Consultants (AHC) designates this continuing medical 
education (CME) activity for up to 50 hours in Category 1 credit toward the
AMA Physician’s Recognition Award. Each physician should claim only 
those hours of credit that he/she actually spent in the educational activity.

AHC is accredited by the Accreditation Council for Continuing Medical 
Education (ACCME) to provide CME for physicians.

This CME activity was planned and produced in accordance with the
ACCME Essentials.

This program has been approved by the American Academy of Family
Physicians as having educational content acceptable for Prescribed credit
hours. Term of approval covers issues published within one year from the
beginning distribution date of Jan. 1, 2001. This volume has been approved
for up to 50 Prescribed credit hours. Credit may be claimed for one year
from the date of this issue.

Table 1. Primary and Secondary Insomnias

Primary Insomnias Secondary Insomnias

Psychophysiologic Insomnia in psychiatric
or conditioned insomnia illnesses

Idiopathic or childhood-onset Insomnia in other sleep 
insomnia disorders

Sleep-state misperception Insomnia in neurologic and
insomnia medical conditions

Poor sleep hygiene Menopause-related insomnia

Fatal familial insomnia Medication-induced insomnia
Restless legs syndrome
Environmentally induced
insomnia
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Menopause-Related Insomnia
There is a high level of sleep disturbance, occurring in about

42% of middle-aged women.7 Although cross-sectional analy-
ses indicate that sleep disturbance may be independent of
menopausal status, transition into postmenopausal status is
associated with deleterious changes in sleep among women not
receiving hormone replacement therapy.7

Psychiatric Conditions
Affective disorders and anxiety disorders can cause insom-

nia.

Medication-Induced Insomnia
Selective serotonin reuptake inhibitors,8 stimulants, theo-

phylline, prednisone, and 2 of the newer anticonvulsants—fel-
bamate9 (Felbatol) and lamotrigine10 (Lamictal) may cause
insomnia. Other medication-related causes of insomnia include
withdrawal from sedative agents, idiosyncratic reactions to
other medications, and toxin-related reactions (eg, alcohol, car-
bon monoxide, inorganic mercury, recreational drugs).

Diagnostic Tools
Polysomnogram and Multiple Sleep Latency Test

(MSLT). The polysomnogram is a polygraph of EEG findings,
eye movements, electromyography readings, oxygen saturation,
limb movements, airflow, and chest and abdominal movements
taken during sleep, usually for the entire night. According to
the American Sleep Disorders Association (now the American
Academy of Sleep Medicine), practice parameters polysomnog-
raphy is not indicated in routine evaluation of insomnia, except
when the diagnosis is uncertain and a primary sleep disorder is
suspected and when insomnia does not respond to appropriate
behavioral and pharmacologic treatments.

An MSLT is a series of 4 or 5 opportunities, each separated
by a 2-hour interval, to take a 15- to 20-minute nap. It is used to
assess sleep latency and the possibility of such sleep disorders
as obstructive sleep apnea and narcolepsy. In primary insomnia,
results of the MSLT are usually normal.11

Sleep Logs. A sleep log is a graph on which, for 2-3 weeks,
the patient records bedtime, approximate sleep time, times and
duration of awakenings during the sleep period, final awaken-
ing time, and naps taken during the day. Although subjective,
this record summarizes the patient’s perception of the amount
and quality of sleep he or she is getting.

Actigraphy. Actigraphy is a recently developed technique
to record activity during waking and sleeping without applica-
tion of any electrodes. An actigraph is worn on the wrist and is
about the size of a watch. It consists of a movement detector
and considerable memory, so it can record movement and non-
movement data plotted against time for a week or two. The
patient can wear it continuously during sleep and as he or she
goes about routine daily activities. Actigraphy is ideal for
extended examination of the sleep-wake cycle in the patient’s
home environment. It is convenient and is readily accepted by
patients. It can be used to supplement sleep logs and to evaluate
unusual complaints, such as, “I have not slept for several
nights.”

In general, patients have fewer limb movements during
sleep than while awake. There is a close correlation between
the rest-activity findings recorded by the actigraph and the
sleep-wake pattern as determined by a polysomnogram. Several
investigators used actigraphy in groups of controls of different
ages and found minute-by-minute agreement in sleep-wake
scoring between polysomnography and actigraphy to exceed
90%.12

Laboratory Evaluation
In patients with RLS, a serum ferritin level of less than 50

µ/L is associated with increased severity of symptoms, which
may exacerbate insomnia.13

Diagnostic Work-up
Insomnia is usually diagnosed by thorough clinical history

taking. In patients with insomnia, if anxiety permeates most
aspects of functioning, generalized anxiety disorder is the usual
diagnosis rather than primary insomnia. Affective disorders can
be differentiated from primary insomnia on the basis of other
“vegetative” signs, such as loss of appetite or libido or the typi-
cal diurnal fluctuation (worse in the morning) of depression. In

Table 2. Sleep Hygiene Recommendations

• Go to bed only when sleepy.

• Use the bed only for sleeping; do not read, watch 
television, or eat in bed.

• If unable to sleep, get up and move to another room. Stay
up until you are definitely sleepy and then return to bed. If
sleep does not come easily, get out of bed again. The goal
is to associate your bed with falling asleep easily. Repeat
this step as often as is necessary throughout the night.

• Set the alarm and get up at the same time every morning,
regardless of how much you have slept through the night.

• Do not nap during the daytime.

• Focusing on quiescent tasks that occupy the mind such as
reading, watching television, or listening to music promotes
relaxation and sleep.

• Sleep induction is associated with a decline in core body
temperature so regular exercise in the late afternoon or
early evening can promote sleep. Spending 20 minutes in a
hot tub a few hours before going to bed may promote sleep
also.

• Don’t exercise just before going to bed.

• Don’t engage in stimulating activity just before bed. 

• Avoid caffeine in the afternoon. Remember that caffeine is
present in chocolate, as well as regular coffee or tea, and
caffeinated sodas.

• Don’t use alcohol to help you sleep.

• Avoid nicotine.

• Eliminate clocks in the bedroom.

• Use distracting activities to induce sleep onset.
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these situations, the patient should be first evaluated by a psy-
chiatrist. If a history of significant dysesthesias interfering with
sleep is elicited during history taking, then the diagnosis of
RLS should be considered, serum ferritin checked, and treat-
ment started accordingly. The complaint of daytime sleepiness
is generally indicative of a primary sleep disorder, because
patients with insomnia are hyposomnolent and often complain
bitterly of the inability to take naps.11 Patients reporting
episodes of falling asleep unintentionally during the day should
be evaluated with a polysomnogram and a MSLT to rule out
primary sleep disorders. Taking a history of the patient’s sleep
habits is essential in identifying sleep hygiene issues or circadi-
an rhythm abnormalities. If the patient is unable to fall asleep at
a desired time but is able to fall asleep much later and is unable
to wake up at a desired time, then the diagnosis of delayed
sleep phase should be considered. If the patient is waking up
very early in the morning and is unable to go back to sleep but
cannot stay awake past early evening, then advanced sleep
phase syndrome should be entertained as a diagnosis. In short,
if the patient is able to fall asleep but not at socially acceptable
times, then the most likely cause of the complaint of insomnia
is circadian rhythm abnormalities that can be treated with a
combination of chronotherapy, phototherapy, and melatonin. A
history of other medical problems, exposure to toxins, and a list
of medication a patient is taking is also important since a lot of
chemicals—either pharmaceutical or toxic—can affect sleep
and cause insomnia. If the diagnosis of persistent primary
insomnia is made, then sleep diaries are essential in tailoring
treatment to the individual patient’s needs. An actigraph is an
essential tool in primary insomnia, both in providing an objec-
tive measure of the true extent of the insomnia and for gauging
response to treatment. In patients with intermittent situational
insomnia, such as Sunday night insomnia, the use of hypnotic
medication as the sole method of treatment is encouraged. This
is to prevent the intermittent insomnia into perpetuating itself
through conditioning and poor sleep hygiene to become persis-
tent and more difficult to treat.

Cognitive Behavioral Treatment
Behavioral methods include sleep restriction consolidation,

sleep hygiene education, relaxation therapy, and stimulus con-
trol therapy.14,15

These behavioral methods are effective in increasing the
total sleep time by reducing sleep latency, by increasing sleep
efficiency, and by reducing the wake time after sleep.16-18

Relaxation therapy includes teaching patients how to recog-
nize physiological tension and then learn to control it. A series
of exercises that consist of first tensing and the relaxing each
muscle group in a systemic fashion is taught to the patient in a
1-hour training session. Additional sessions are scheduled on
an as needed basis. The patient must practice the exercises
twice per day just before bedtime.

Stimulus Control Therapy. In patients suffering from pri-
mary insomnia, an association between the sleep environment
and wakefulness can develop. Stimulus control attempts to
break this association by teaching the patient not to engage in
“sleep incompatible” behavior in the bedroom and to be in the
bedroom only when drowsy or asleep. 

Sleep Restriction Consolidation Therapy. This treatment
seeks to increase sleep drive through partial sleep deprivation.
A strict schedule for bedtime and arising time is prescribed to
consolidate sleep and decrease amount of time spent awake
during the night. Patients initially reduce their sleep time in bed
to the amount of time they are actually sleeping according to
their sleep logs but no less than 4.5 hours. If 2-3 weeks later
their sleep efficiency is increased to 90% or better, according to
the sleep logs, then 15 minutes is added to either end of their
sleep cycle. This continues until the patient is sleeping the
amount of time needed for him or her to feel refreshed during
the day.

Sleep Hygiene Advice
Insomnia can develop or be perpetuated because of poor

sleep hygiene (see Table 2). It is important to advise patients of
all rules of good sleep hygiene, but in order to prevent the
advised changes to be overwhelming, ask them to concentrate
on 2-3 rules that are most pertinent to their situation. Caffeine,
ethanol, and nicotine are the 3 most common ingested chemi-
cals that can have deleterious effects on sleep. Good sleep
hygiene teaching should include advice on how and when to
consume these chemicals to avoid their deleterious effects on
sleep.

Alcohol may be mildly stimulating in some people, but
more commonly it has a transient, sedative effect. It is the most
commonly used sleeping aid in the general population.  Alco-
hol shortly before bedtime tends to shorten sleep latency. It also
tends to increase the relative proportion of NREM sleep and
reduce that of REM sleep. Alcohol, however, is metabolized
rapidly: about 1 glass of wine or half a pint of beer per hour.
Therefore, after 4 drinks in the hours before bedtime, alcohol
concentration approaches zero about halfway through the night.

As a result, the person is in withdrawal and experiences
shallow, disrupted sleep, increased proportion of REM sleep,
increased dream recalls, nightmares, and physiological signs of
agitation and arousal, such as sweating and faster heart rates.
Stomach irritation, headache, and a full bladder, all due to alco-
hol, may also interrupt sleep. The adverse effects of alcohol on
sleep continue some time after the blood alcohol levels have
become undetectable. Moderate drinking during the so-called
happy hour in the late afternoon may disrupt sleep and, hence,
reduce its quality during the last half of the night, long after
alcohol has disappeared from the blood. 

Although alcohol increases sleep at the beginning of the
night, it decreases sleep at the end of the night. The effect of
nicotine on the sleep of nonsmokers is not well defined. There
is some evidence to suggest that at low doses of nicotine can be
sedating, and high doses alerting. Overall, active smokers tend
to have a harder time falling sleep and staying asleep than non-
smokers. During withdrawal from nicotine, sleep deteriorates
even more with more difficulty falling sleep and multiple
arousals at night. This in turn results in sleepiness during the
day. The nicotine patch does not seem to improve the sleep
complaints associated with cessation of smoking. 

Caffeine and related substances called methylxanthines are
stimulants found not only in coffee but also in tea, hot choco-
late, cocoa, over-the-counter pain and cold medications, and
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colas. (See Table 3.)
Caffeine promotes wakefulness and can cause insomnia.

Many people, however, develop tolerance and apparently sleep
well per subjective reports. The effects of caffeine last for 8-14
hours and therefore may have significant effects on sleep at
night, causing insomnia, even if it is consumed late afternoon
and early evening. Caffeine has an important role in combating
fatigue and sleepiness in the average person. The combination
of caffeine and alcohol can cause insomnia synergistically
many hours later. Initially they have opposing effects. The
sedative effects of alcohol counteract the arousing effect of caf-
feine. Three to 4 hours into the sleep period, however, because
the effects of alcohol last for a shorter time, the individual goes
into the arousing, withdrawal effects of alcohol while the caf-
feine blood levels are still high.

In conclusion, alcohol should not be used as a sleep aid and
caffeine should be avoided in the afternoon in individuals who
are sensitive to its stimulant effects. (See Table 4.)

Pharmacological Treatment
RLS and the resulting insomnia respond only to medication.

Behavioral therapies have no role in RLS treatment. Cessation
of aggravating medication and iron replacement, in those
patients who have low serum ferritin, helps. Most RLS patients,
however, need medication. The most effective medications for
treating symptoms of RLS belong to 3 distinct classes: 1) the
dopaminergic agents (eg, pramipexole19,20 [Mirapex], ropinirole
hydrochloride21,22 [Requip], pergolide mesylate23 [Permax],
bromocriptine mesylate24 [Parlodel], and levodopa24 [Dopar,
Larodopa]; 2) the opiates;25 and 3) the benzodiazepines (espe-
cially clonazepam26 [Klonopin]. Recent studies have shown
that the newer anticonvulsant gabapentin27 (Neurontin) and
Clonidine28 (especially in patients who do not have a large
amount of periodic limb movements) are also effective in con-
trolling RLS. The doses of the above medication used in the
treatment of RLS are usually much lower than the doses used
in the treatment of other conditions such as Parkinson’s dis-
ease, pain, anxiety, seizures, and other medical conditions for
which the above medication are effective. In rare instances,
higher doses are reached by titrating to the patients’ symptoms.

Menopause-Related Insomnia. Estrogen replacement ther-
apy7,29 may control insomnia along with other menopause-
related symptoms.

Benzodiazepines. Until the advent of the imidazopyridines
(which are discussed below), benzodiazepines were the only

hypnotics of choice for insomnia. They were clinically proven
to be efficacious and had rare adverse reactions. Benzodi-
azepines differ from each other mainly by speed of absorption
and elimination half-life. (See Table 5.)

Most benzodiazepine adverse reactions are viewed as exten-
sions of the therapeutic effect beyond the desired time.30 The
use of benzodiazepines has been generally restricted in the
treatment of insomnia because of concerns of addiction, depen-
dence, and tolerance. The risk of habituation and abuse, howev-
er, is lower than previously thought in patients who are proper-
ly diagnosed and use these medications for medicinal
purposes.31,32 However, there are exceptions. Alcoholics and
drug abusers have a higher tendency to abuse
benzodiazepines.33 So benzodiazepines should be prescribed
with caution in this population of patients. Benzodiazepines are
also contraindicated in pregnancy since they are FDA pregnan-
cy category X.

Imidazopyridines. Zolpidem and zaleplon are hypnotics
belonging to a new chemical class, the imidazopyridines.
They are structurally unrelated to benzodiazepines. Zolpidem
is an effective and safe hypnotic with minimal adverse
effects and no dependence, withdrawal, tolerance, or rebound
insomnia over long-term use.34 Its elimination half-life is 2.2
hours and peak plasma levels are reached in 90 minutes. The
dose needs to be adjusted in the setting of hepatic impair-
ment but not with altered renal function. Zaleplon also is an
effective and safe hypnotic.35 The onset of action is approxi-
mately 30 minutes and the duration of action is about 4
hours. Peak zaleplon serum concentrations occur in about 1
hour and its elimination half-life is also about 1 hour. Similar
to zolpidem, its dose needs to be adjusted with altered hepat-
ic function but not with renal impairment. Because of its very
short half-life, there is no residual sedation when zaleplon is
administered in the middle of the night, hence it is the ideal
medication for sleep maintenance insomnia.36 Zolpidem and
zaleplon are safe hypnotics with minimal adverse effects and
no dependence, withdrawal, tolerance or rebound insomnia
over long-term use.34,35

Table 3. Caffeine Content 
of Common Beverages

Beverage Amount of Caffeine

1 c of brewed coffee 100-150 mg

1 c of instant coffee 85-100 mg

1 c of tea 65-75 mg

12 oz of cola 40-75 mg

1 c of cocoa 50 mg

Table 4. Program to Achieve Sleep Restriction
and Consolidation and Control Stimuli

• Restrict time in bed to achieve some degree of sleep 
deprivation.

• Do not spend more than 15 minutes awake in bed, either at
the beginning of sleep or during awakenings. After 15 min-
utes, get up and leave the bedroom.

• Avoid productive, accomplishment-achieving activities (eg,
balancing checkbook, doing housework) at bedtime, since
they may be subconsciously rewarding for being awake.

• Do not take naps.

• Get out of bed at a predetermined time, no matter how little
sleep you have gotten. Once you are sleeping for 90% of
the time in bed, you may add 15 minutes to either end of
the sleep period.

• Use medications (eg, benzodiazepines) as prescribed.
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Antidepressants. Due to concerns of tolerance, addiction,
and dependence antidepressants (specifically, amytriptyline and
trazodone) have been used more and more in the treatment of
insomnia. There has been an upward trend in the number of
antidepressant prescriptions that were written for insomnia in
the last decade and a half.37 Unfortunately, there are no good
data regarding the efficacy of most antidepressants as hypnotics
and the presence of lingering daytime sedation after nighttime
administration and their other adverse effects (with tricyclics
aggravation of RLS, anticholinergic effects, etc) makes them
poor choices for the treatment of insomnia. Trazodone is the
only antidepressant on which there are some clinical data
regarding efficacy in insomnia. Trazodone does have the day-
time sedation but does not tend to aggravate RLS and periodic
limb movements. 

Antihistamines and over-the-counter
hypnotics. These are the most used and most
recommended hypnotics, despite absence of
good data supporting their efficacy and the
presence of several studies that show signifi-
cant adverse effects. Diphenhydramine, the
active ingredient in most over-the-counter hyp-
notics, impairs driving performance more than
alcohol.38 There are no good studies showing
efficacy of antihistamines in insomnia. A few
studies have recommended not using them as
hypnotics due to lack of efficacy and poor
side-effect profile.39,40

Dietary Supplements and Other Nat-
ural Products

Melatonin. Several studies have shown effi-
cacy of melatonin in the treatment of circadian
rhythm problems. The data available, however,
do not support its use as a hypnotic for the treat-
ment of insomnia.41,42

Valerian Root. Over the past few years,
multiple small trials, both open-label and dou-
ble-blind (placebo-controlled and using
oxazepam as an active control), have shown
clinically significant polygraphic and subjective
improvement in the sleep of patients with pri-
mary insomnia who were given different valer-
ian products at doses ranging from 460 mg to
600 mg.43-46 Earlier studies, however, did not

show clinically significant hypnotic benefit of valerian at sim-
ilar doses.47,48 The evidence for valerian as a treatment for
insomnia is inconclusive. There is a need for large-scale rig-
orous trials to determine its efficacy and safety. Moreover,
there is no FDA-regulated standard formulation of neither
valerian nor melatonin.

The ideal method of treatment of primary insomnia is a
combination of different behavioral methods and hypnotic
medication. (See Algorithm.)

Methods of Treatment for Circadian Rhythm
Abnormalities

Chronotherapy. The desirable total sleep time is deter-
mined by sleep logs during a “free running” period. The patient

Table 5. Benzodiazepines Approved in the United States for the Treatment of Insomnia

Drug Elimination Half-Life Peak plasma level Active metabolites

quazepam 39 h 2 h Yes

flurazepam 2.3 h 20 min Yes

estazolam 10-15 h 0.5-2 h No

temazepam 8-15 h 30- 60 min No

triazolam 1.5-5.5 h 15-30 min No

Algorithm. 
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then delays or advances the sleep onset by a few hours every
day, sleeping only the predetermined number of hours until the
sleep onset time is at the desired time. The patient thereafter
attempts to maintain that time. This method requires several
days of free time.

Phototherapy. Exposure to bright light has a potent effect
upon the biological clock: phototherapy uses exposure to light
at strategic times in the wake/sleep cycle to induce a change in
the underlying rhythm. The timing of phototherapy and its
duration depend on diagnosis and individual response. The
patient sits at a prescribed distance from a bright, full spectrum
light, which provides an illuminance of more than 2500 Lux at
that distance for 30 minutes at a time.

Melatonin 5 mg administered 3-5 hours prior to desired
bedtime is effective in advancing sleep time in delayed sleep
phase syndrome.42

Prognosis and Complications
If untreated, insomnia can continue for decades. In some

cases, it gradually worsens because a vicious cycle develops.
The complications are: excessive use of hypnotics, self treat-
ment with alcohol, treatment of ensuing daytime somnolence
by stimulants, and daytime tension with tranquilizers.49 Psy-
chological complications include a passive and defeatist atti-
tude, as well as cognitive and memory impairment.50,51

Untreated insomnia is a risk factor for the subsequent develop-
ment of clinical depression and psychiatric distress.3,52 Chronic
insomnia is also associated with increased motor vehicle acci-
dents, decreased job performance and decreased quality of
life.53 Tension related disorders (headaches, gastric upset,
vasoconstrictions leading to cold hands and feet, etc) are also
complications.

Conclusion
Insomnia is a common and easily treated condition. It may

be the presenting symptom of many other medical conditions
and usually is not a sign of psychological or psychiatric ill-
ness. Untreated, insomnia can cause significant economic
hardship, morbidity, and mortality, and it may be a risk factor
for development of depression or anxiety. Actigraphy and
sleep logs are essential tools in evaluating insomnia. Their use
usually results in a specific causal diagnosis, with effective
therapeutic implications. Treatment includes both pharmaco-
logic and behavioral interventions.
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Physician CME Questions

23. Insomnia is defined by:

a. total sleep time per 24-hour period.

b. number of hours of sleep only at night.

c. the time one goes to bed.

d. the inability to get sleep of sufficient length or quality to pro-

duce refreshment the following morning.

24. The most common cause of insomnia is:

a. psychiatric problems.

b. sleep state misperception.

c. psychophysiological or conditioned insomnia.

d. restless legs syndrome.

25. Which of the following is false regarding good sleep hygiene?

a. Do not nap during the daytime.

b. Go to bed the same time every night even if not sleepy.

c. Do not exercise just before going to bed.

d. Do not use alcohol to help you sleep.

26. Which of the following medication is not a good treatment for

restless legs syndrome?

a. Levodopa

b. Amytripryline

c. Codeine

d. Clonazepam
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