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It is estimated that 10 to 15 per-
cent of the adult population suf-
fers from chronic insomnia; an

additional 25 to 35 percent has tran-
sient or occasional insomnia (1).
Fifty-seven percent of noninstitution-
alized elderly persons experience
chronic insomnia (2). Despite these
high prevalence rates, evidence sug-
gests that insomnia is underrecog-

nized, underdiagnosed, and under-
treated (1).

Mental health care professionals
frequently treat patients who have in-
somnia that co-occurs with a psychi-
atric disorder. A literature review was
undertaken to help clinicians better
understand the nature of insomnia
and the reasons for its underdiagnosis
and undertreatment and to provide

them with current information about
pharmacologic and nonpharmacolog-
ic treatments for insomnia.

Methods
A PubMed search for English-lan-
guage articles published between
1970 and 2004 that reported random-
ized controlled trials or active com-
parator trials was conducted. The
search terms “insomnia” and “behav-
ioral therapy” were used to search for
articles on nonpharmacologic treat-
ments. For articles on pharmacologic
treatments the search terms used
were “insomnia” and “flurazepam,”
“quazepam,” “estazolam,” “temaze-
pam,” “triazolam” (Food and Drug
Administration [FDA]–approved ben-
zodiazepines), “zolpidem,” and “zale-
plon” (FDA-approved nonbenzodi-
azepines), as well as “trazodone”
(commonly used for treating insom-
nia, although not FDA-approved for
this purpose) and “diphenhydra-
mine” (also commonly used for treat-
ing insomnia).

For nonpharmacologic treat-
ments, a total of 11 papers were
identified that discussed cognitive-
behavioral, sleep-restriction, and
sleep hygiene therapies. In total, 41
studies were identified for approved
benzodiazepines. Of these, most
were studies in which an active com-
parator was used and included pa-
tients with primary and secondary
insomnia. Eight nonbenzodiazepine
studies, all of which included a
placebo comparison, were identi-
fied. Eighteen studies evaluated tra-
zodone’s efficacy on sleep endpoints,
and in all except two (3,4) of these
the sample was limited to patients
with depression- or antidepressant-
induced insomnia. Six studies evalu-
ated diphenhydramine.
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Results
Barriers to recognition,
diagnosis, and treatment
Several factors hinder the appropri-
ate recognition of insomnia and its
adequate and appropriate manage-
ment. They include lack of physician
education about insomnia, time-con-
strained patient visits, beliefs among
patients and physicians that sleep
complaints are not important, the be-
lief that treatments are not effective
or cause more problems, and the lack
of research evidence that treating in-
somnia improves outcomes of comor-
bid conditions (listed in the box on
this page).

Physician training. Most clini-
cians are not well trained with respect
to sleep and sleep disorders. A survey
conducted from 1990 to 1991 indicat-
ed that 37 percent of medical schools
were still failing to include structured
sleep medicine sessions in their cur-
ricula. On average, less than two hours
of total teaching time was allocated to
sleep and sleep disorders, and only 11
percent of medical students partici-
pated in the clinical evaluation of pa-
tients with sleep disorders (5). 

Although research in this area is
limited, studies have demonstrated
that the lack of training in sleep disor-
ders is reflected in knowledge deficits
about sleep medicine among primary
care physicians (6). In a study that as-
sessed the sleep knowledge of 580
primary care physicians, none rated
their knowledge of sleep disorders as
excellent; 10 percent rated their
knowledge as good, 60 percent as fair,
and 30 percent as poor (6).

Office visits. The advent of a man-
aged-care-based clinical environment
appears to have contributed to per-
ceptions among clinicians that time
spent with patients is too short and
that patient load is excessive; these
were the findings from a survey of
physician assistants, nurse practition-
ers, and primary care physicians in a
large group model health mainte-
nance organization (7). Despite its
prevalence, insomnia is rarely dis-
cussed in visits to primary care physi-
cians (8–10), and questions about
sleep may be swept aside in an effort
to save valuable office time. Physi-
cians may avoid exploring problems
such as sleep difficulties in order to

avoid having to deal with issues that
could take up more than the normal
allotted time for a patient. 

Reporting sleep problems or
eliciting a sleep history. Deficits in
knowledge about sleep medicine and
time constraints both contribute to the
reticence among physicians to tackle
issues related to sleep. In the World
Health Organization’s international
collaborative study on general health
care, attendees in 15 primary care set-
tings in several countries found that
physicians detected insomnia in less
than 50 percent of patients who had
insomnia symptoms (8). A survey by
Papp and colleagues (6) found that
time spent counseling patients on the
benefits of sleep was less than that
spent discussing diet or exercise.

Neglect of sleep difficulties ap-
pears to partially be the result of re-
luctance on the parts of both patients
and physicians to discuss sleep. Ford
and Kamerow (10) found that of
those in their cohort who described
difficulty sleeping only 9 percent re-
ported the problem to a physician.
Shochat and colleagues (9) found that
only 30 percent of patients with sleep
difficulties seen in primary care clin-
ics had ever spoken with their physi-
cians about a sleep problem; those
who did so reported that they––and
not their physicians––were the first to
raise the subject of sleep difficulties.
Almost 36 percent of patients in the
chronic insomnia group reported that
the physician’s recommendation for
management was not effective. 

Perception of treatments. There
is also a reticence among clinicians to
treat insomnia on the basis of their
misperceptions about the lack of effi-
cacy of existing agents, restrictions on

prescribing hypnotic medications,
and the perceived risks associated
with use of these agents. Historically,
studies that have evaluated medica-
tions in randomized controlled trials
of insomnia lasting more than six
weeks are rare; a meta-analysis of
studies using benzodiazepines and
zolpidem published in 1997 demon-
strated that median duration of trials
was seven days (11). Until recently,
little was known, therefore, about ef-
ficacy and safety beyond this duration
of treatment, despite the fact that
many patients may require longer-
term treatment. FDA labeling states,
“Hypnotics should generally be limit-
ed to seven to ten days of use, and
reevaluation of the patient is recom-
mended if they are to be taken for
more than two to three weeks. [The
drug] should not be prescribed in
quantities exceeding a one-month
supply” (12). These regulations re-
strict prescription of hypnotics to
short-term treatments and make the
chronic prescription of sedative-hyp-
notics difficult.

FDA labeling was initially directed
by the National Institute of Mental
Health’s (NIMH’s) clinical guidelines,
which have remained unchanged
since they were first published in 1984
(13). These early findings were based
on data that suggested the risk of
abuse and dependence associated
with benzodiazepines, as well as risks
of tolerance, withdrawal, and rebound
insomnia phenomena (14). It is im-
portant to note that these guidelines
are now considered obsolete by the
National Institutes of Health (NIH).
In referring to the 1984 guidelines,
the NIH Web site now states, “This
statement is outdated and is no longer
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Inadequate physician training in insomnia
Time-constrained physician office visits
Lack of discussion about sleep problems during patient consultations
Belief among patients and physicians that sleep complaints are not 

important
Perception by physicians that treatments for insomnia are ineffective or 

associated with risks
Lack of evidence that treating insomnia improves outcomes of comorbid 

conditions
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viewed by NIH as guidance for med-
ical practice,” which highlights the
lack of guidance and direction for the
physician treating patients with in-
somnia (15). These concerns about
the risks of benzodiazepines have like-
ly persisted and have even been trans-
ferred to newer agents.

Physicians may not be aware of be-
havioral techniques for treating in-
somnia, are generally not trained to
perform them, and may not have suf-
ficient time with patients to provide
these treatments. Furthermore, be-
cause of the paucity of therapists
trained in behavioral treatments for
sleep disorders, most physicians can-
not easily refer patients for needed
therapy. 

Lack of evidence that treatment
improves outcomes. Although in-
somnia is associated with substantial
personal and societal impact, no
prospective studies have been done
to demonstrate that treating insomnia
significantly improves outcomes of its
associated comorbid conditions.
Walsh and Ustun (16) estimated total
direct annual cost in the United
States attributable to insomnia, in-
cluding prescription and nonpre-
scription medications, outpatient vis-
its to health care professionals, and
inpatient or nursing home care, to be
approximately $12 billion for health
care services and $2 billion for sleep-
promoting agents. The impact of
treatment of insomnia on this sub-
stantial financial burden is unknown,
as is the impact of improving insom-
nia on other negative correlates. 

People with insomnia report more
days of limited activity, more days in
bed due to illness, greater health care
costs, and a higher incidence of mod-
erate-to-severe occupational role dis-
ability than people without insomnia
(17). Insomnia is also associated with
greater health care utilization (17).

Evidence also suggests that insom-
nia may lead to the development of
depression (18). Insomnia is also as-
sociated with an increased risk of sui-
cide in depression (19) and resistance
to cognitive-behavioral therapy (20).
Finally, the strongest evidence for a
causal relationship between insomnia
and subsequent illness is in bipolar
disorder, where sleep loss has been
demonstrated to precipitate or exac-

erbate episodes of mania (21). 
It is important to note that correla-

tions between insomnia and comor-
bid illnesses, as well their outcomes,
do not necessarily imply causality.
The lack of data demonstrating that
insomnia has an impact on other ill-
nesses and that treating insomnia im-
proves outcomes in other illnesses is
an inherent problem in the field of in-
somnia research, and more studies
need to be conducted in this area. Al-
though some physicians may have ob-
served that treating secondary insom-
nia benefits patients, there is limited
evidence that treating insomnia actu-
ally improves outcomes in comorbid
illness (22), and this may be another
factor in clinicians’ reluctance to rec-
ognize or treat insomnia.

What is insomnia?
The nature of insomnia itself proba-
bly contributes to the difficulties as-
sociated with its treatment.
Polysomnographic studies of patients
with insomnia generally show abnor-
malities such as prolonged latency to
sleep onset, frequent arousals, and re-
duced amounts of total sleep. Howev-
er, objective measures of sleep do not
always correlate well with the pa-
tient’s experience of insomnia (23),
which may be partially due to the fact
that the function of sleep itself is still
unknown, making it difficult to pin-
point which objective sleep abnor-
malities contribute to the clinical en-
tity of insomnia. There is a tendency
to assume that insomnia is a problem
of insufficient amount of sleep. Yet
epidemiologic studies consistently
demonstrate the lowest mortality
rates for people who sleep an average
of seven hours per night, with in-
creasing risks for individuals who
sleep eight or more hours per night
(24). Furthermore, sleep deprivation
does not mimic the effects of insom-
nia; together, these data suggest that a
decreased quantity of sleep alone
does not constitute insomnia (22).
From a qualitative standpoint, how-
ever, data suggest that people with in-
somnia show increased levels of
arousal, evidenced by markers such as
increased, higher-frequency elec-
troencephalographic (EEG) activity
during sleep and increased metabo-
lism (25–27), but it is not known

whether this hyperarousal leads to
nonrestorative sleep. 

Therefore, it is not surprising that
polysomnographic assessments of
drugs used to treat insomnia, al-
though perhaps helpful for determin-
ing differences between drugs, may
not reflect the patient’s subjective ex-
perience of those drugs, but the ideal
would be demonstrating efficacy by
both polysomnography and patient
report. It is thus important for the cli-
nician to recognize that insomnia, as
defined by the DSM-IV, text revision
(DSM-IV-TR) (28), is a subjective
clinical diagnosis, and therefore a pa-
tient’s subjective report of sleep diffi-
culties should direct management in
most cases. Questions about the
range of symptoms experienced and
how they have altered over time are
important. Because insomnia is a pa-
tient-reported symptom, rather than
a polysomnographically defined dis-
order, referral to a sleep laboratory
for polysomnographic diagnosis
should be reserved for cases in which
another primary sleep disorder, such
as obstructive sleep apnea or periodic
movement disorder, is suspected, be-
cause these may require greater ex-
pertise in sleep medicine. 

The DSM-IV-TR defines insomnia
as “difficulty in initiating or main-
taining sleep or . . . nonrestorative
sleep” and as “causing clinically sig-
nificant distress or impairment in so-
cial, occupational, or other important
areas of functioning” (see the box on
the next page) (28). As such, all these
elements should be considered when
diagnosing and treating insomnia.
The definition of sleep maintenance
remains fairly controversial, but it es-
sentially describes the patient’s ca-
pacity to remain asleep throughout
the night and reflects an assessment
of sleep quality. Arousals can be both
objectively measured and subjective-
ly reported. Problems with sleep
maintenance may consist of longer
periods of arousal, which patients are
generally aware of, or sleep fragmen-
tation with brief EEG arousals (29),
which patients may not be aware of
but that still result in the perception
of nonrestorative sleep. Currently
used metrics include wake time after
sleep onset, wake time during sleep
onset, and number of awakenings.
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Ideally, treatment of insomnia
should address components of sleep
onset, sleep maintenance, sleep
quality, and improvement in next-day
functioning.

Symptom instability
Although symptoms of insomnia have
been divided into categories of sleep
onset, sleep maintenance, and non-
restorative sleep, symptom-specific
classification may not always be useful
clinically given that there is evidence
of instability of insomnia symptoms
over time for individual patients. A
study of more than 2,500 general
practice clinic attendees demonstrat-
ed that over a four-month period the
nature of sleep complaints of sufferers
of insomnia changed, so that only half
of those who initially complained of
sleep-onset problems continued to do
so. The remaining half developed new
sleep symptoms, among them sleep-
maintenance problems (30).

Difficult-to-treat patients
As noted, long-term prescription of
medications for insomnia lacks an ev-
idence base, has been discouraged by
existing guidelines, and is a concern
among physicians (13). As shown be-
low, no medications are available that
treat sleep maintenance symptoms
without the risk of next-day impair-
ment. Chronic insomnia, including
sleep maintenance problems, occurs
more commonly among the elderly
(31), depressed patients (32), and
medically ill populations (33,34), in-
cluding those with chronic pain syn-
dromes (34). These patients are often
viewed as difficult to treat yet are
among the groups that have the great-
est need for treatment.

Psychiatric disorders. Insomnia
is a very common feature of psychi-
atric disorders (33). Prevalence rates
of insomnia are greatly increased
among persons with psychiatric ill-
nesses. A European epidemiologic
sample of 1,536 people found that
significant insomnia was present in 71
percent, 69 percent, 61 percent, and
32 percent of those with dementia,
depressive disorders, anxiety disor-
ders, and alcoholism, respectively
(35). Furthermore, on the basis of
epidemiologic studies, up to 40 per-
cent of adults in the general popula-

tion with insomnia have a diagnosable
psychiatric disorder (10). Associations
between insomnia and psychiatric
disorders, particularly depression, are
even higher in clinical samples. Ap-
proximately three-quarters of pa-
tients with insomnia presenting to
sleep clinics or primary medical clin-
ics meet diagnostic criteria for psychi-
atric disorders (36). Overall, insomnia
is more strongly associated with de-
pression than it is with any other
medical disorder in the primary care
setting (37). Symptoms of anxiety and
depression were also strongly associ-
ated among children with insomnia in
a pediatric clinic sample (38).

Psychiatric patients present multi-
ple and varied sleep symptoms. Sleep
EEG studies demonstrate significant
decrements in sleep continuity—pro-
longed sleep latency, decreased sleep
efficiency, and decreased total sleep
across the night––in most groups of
psychiatric patients compared with
control patients without psychiatric

disorders (32,39) (Table 1). 
The best-studied comorbid psychi-

atric condition of insomnia is depres-
sion. Objective measures demon-
strate loss of slow-wave (stage 3 and
4) sleep, frequent nocturnal awaken-
ings, and frequent arousals, all of
which may lead to the perception of
nonrestorative sleep (32,39). Many of
these symptoms are consistent with
sleep maintenance problems. There
is also evidence of disturbed rapid eye
movement (REM) sleep architecture
in mood disorders, with a reduced la-
tency from sleep onset to REM sleep
onset and an increased proportion of
REM sleep (39). Also, insomnia asso-
ciated with psychiatric conditions fre-
quently lasts for the duration of the
illness, and, more important, sleep
symptoms have been found to persist
despite remission of depression (40).

Medical disorders. Individuals
with insomnia have higher rates of
medical illnesses than those without
sleep problems. Mellinger and col-
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TTaabbllee  11

Sleep characteristics of patients with psychiatric disorders versus control patientsa

Sleep Percentage of Percentage of
Disorder continuity slow-wave sleep REMb latency REM sleep

Affective Consistently Consistently Consistently Consistently
disorder decreased decreased decreased increased

Anxiety Consistently No change No change No change
decreased

Schizophrenia Consistently No change Decreased in No change
decreased some studies

Eating disorder Decreased in No change Decreased in No change
some studies some studies

Alcoholism Consistently Consistently No change Increased in
decreased decreased some studies

Insomnia Consistently Consistently No change No change
decreased decreased

a Data from meta-analysis by Benca and associates (39)
b Rapid eye movement

DDSSMM--IIVV,,  TTeexxtt  RReevviissiioonn ccrriitteerriiaa  ffoorr  pprriimmaarryy  iinnssoommnniiaa

Difficulty initiating or maintaining sleep or nonrestorative sleep
Causing clinically significant distress or impairment in social, occupational, 

or other important areas of functioning
Not occurring exclusively during the course of another sleep disorder
Not occurring exclusively during the course of a mental disorder
Not due to the direct physiological effects of a substance or a general 

medical condition
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leagues (33) determined that 53 per-
cent of adults with serious insomnia
had two or more health problems,
compared with only 24 percent of
those with no sleep difficulties. In ad-
dition, Ford and Kamerow’s study
(10) found that patients with insom-
nia used general medical services
more frequently, and higher rates of
insomnia have been documented
among primary care patients than in
the general population (9). There is
also evidence that greater severity of
sleep disturbance is correlated with
worse outcomes among patients who
experience pain (34), that among pa-
tients with pain insomnia is correlated
with the development of depression
(34), and that the presence of both
depression and insomnia contributes
to highest pain severity (41). 

Insomnia is also correlated with
worse outcomes in a number of med-
ical illnesses, including an increased
risk of mortality among institutional-
ized elderly people (42), greater dis-
ability among stroke patients (43), and
increased risk of mortality among pa-
tients with cardiovascular disease (44).

Elderly patients. Older patients
often complain that their sleep is non-
restorative and that they have difficul-
ty staying asleep (31). Foley and col-
leagues (2) found that 30 percent of
elderly patients complained of awak-
ening during the night, 19 percent
complained of waking up too early,
and 19 percent said they had trouble
falling asleep. Polysomnographic find-
ings have also suggested that the pri-
mary change in the sleep of older
adults is an inability to sustain sleep
through the night (45). These findings
also suggest that daytime sleepiness
among healthy elderly patients with-
out insomnia does not correlate with
total sleep time or any sleep stage but
is significantly correlated with meas-
ures of sleep fragmentation (46). 

Nonpharmacologic 
management approaches
An American Academy of Sleep Med-
icine task force reviewed 48 clinical
trials and two meta-analyses in an at-
tempt to develop practice guidelines
for nondrug alternatives for managing
primary chronic insomnia (47). Its
findings indicated that nonpharmaco-
logic therapies produce reliable and

long-lasting changes in chronic insom-
nia sufferers for several sleep parame-
ters. Seventy to 80 percent of patients
treated with nonpharmacologic inter-
ventions were found to benefit from
treatment; however, there was signifi-
cant variability in the magnitude of
treatment response. Stimulus control,
progressive muscle relaxation, and
paradoxical intention all met the
American Psychological Association’s
criteria for empirically supported psy-
chological treatments for insomnia,
and sleep restriction, biofeedback,
and multifaceted cognitive-behavioral
therapy (CBT) were viewed as “prob-
ably efficacious” treatments (47). 

Evidence for favoring pharmaco-
logic therapy over behavioral therapy
or vice versa was inconclusive (48).
Comparisons of hypnotic and behav-
ioral therapies suggested that hypnot-
ic drugs produce more rapid improve-
ments in sleep in comparison with be-
havioral treatments such as relaxation
and sleep hygiene education (48) and
that treatment effects over longer pe-
riods (four to eight weeks) are similar
for pharmacologic and nonpharmaco-
logic therapies, as well as the combi-
nation of the two (49). On the other
hand, longer-term outcome studies,
such as those of six to 24 months, have
indicated that clinical benefit is not as
well maintained over time after dis-
continuation of pharmacologic treat-
ment as it is after cessation of behav-
ioral therapy (48,49). Patients who
have received combined treatments
do not appear to have as good a long-
term outcome as those who receive
behavioral therapy alone (50), al-
though reasons for this finding have
not been clearly elucidated (47).

A recent randomized controlled
study compared CBT, zolpidem, and
the combination of the two therapies
among 63 patients with sleep-onset
insomnia and impaired daytime func-
tioning (51). Participants received
four weeks of active treatment with
10 mg of zolpidem, followed by 5 mg
of zolpidem nightly for one week, and
then 5  mg of zolpidem every second
night for one week. CBT of 30 min-
utes per each session was offered
weekly for three weeks, with the final
session two weeks later. CBT was the
most effective intervention in this
study in reducing both subjective and

objective sleep onset latency after ter-
mination of treatment, either alone or
combined with pharmacotherapy fol-
lowed by combination therapy,
whereas effects of pharmacotherapy
persisted only during acute adminis-
tration. However, subjectively report-
ed total sleep time showed similar in-
creases after termination of treatment
in both the CBT and zolpidem
groups; the second largest increase
was in the combination therapy group.
No between-group differences were
found for objective measures. Al-
though these data support the superi-
or efficacy of behavioral treatment
over pharmacotherapy, interpretation
may be limited by the small samples,
the absence of sleep maintenance in-
somnia or comorbid conditions among
these patients, and the failure to as-
sess the effects of treatment on day-
time function. More research in larg-
er patient populations is needed to
clarify the relative efficacies of the
different treatments for insomnia.

Clearly, efficacy coupled with mini-
mal side effects makes behavioral
techniques highly recommended for
treating insomnia; however, factors
such as cost, lack of availability, and
potential problems with patient moti-
vation and compliance may make the
use of behavioral techniques difficult.
Optimal patient- and treatment-relat-
ed variables have not been clearly de-
fined (47). A meta-analysis of 59 stud-
ies assessing nonpharmacologic treat-
ment of chronic insomnia found that
an average of five hours of therapy
was provided (52). The results sug-
gested that stimulus control and sleep
restriction techniques were most
helpful in producing improvements
over an average six-month follow-up
period, but sleep hygiene treatment
alone was not deemed effective.

Most studies have been conducted
with highly trained therapists such as
psychologists, who may not be avail-
able to a primary care physician’s of-
fice, and evidence indicates that a
lower level of training––a trainee
therapist, for example––is associated
with worse outcomes (47). However,
several recent studies have suggested
that more limited interventions may
be helpful to patients with insomnia.
CBT was equally helpful when ad-
ministered in individual, face-to-face
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treatment, in group therapy sessions,
or through brief telephone contact
(53). In another study, two sessions of
CBT led to greater improvement for
people with chronic primary insom-
nia than two sessions of generic sleep
hygiene education (54). More re-
search is required to determine the
optimal behavioral treatment inter-
ventions for insomnia in the primary
care setting. 

Although sleep hygiene techniques
alone do not necessarily lead to con-
sistent improvement in insomnia
(55), they are usually a part of most
behavioral treatments for insomnia.
Sleep hygiene recommendations are
listed in the box on this page, and
treatments recommended by the
American Academy of Sleep Medi-
cine for the nonpharmacological
treatment of insomnia are described
in Table 2.

Pharmacologic
treatment approaches
As discussed above, insomnia symp-
toms tend to change over time. In ad-
dition, a survey of a general popula-
tion sample has shown that a majority
of patients with both transient and
chronic insomnia have sleep-mainte-
nance problems (56). In recent years
attempts have been made to charac-
terize the ideal hypnotic agent
(57,58). Attributes proposed for an
ideal agent include rapid onset of ac-
tion and elimination; improved ability
to initiate and maintain sleep; im-
proved sleep quality; normal sleep ar-
chitecture; improved daytime per-
formance and well-being with mini-
mal drug interactions; the absence of
hangover effects or unwanted side ef-
fects; and no significant potential for
tolerance, abuse, dependence, with-
drawal, or rebound effects.

Until the advent of the nonbenzo-
diazepine hypnotics, the most com-
monly used agents were benzodi-
azepines. Aside from triazolam, most
benzodiazepine hypnotics, which in-
clude flurazepam, estazolam, quaze-
pam, and temazepam, have long half-
lives, which contribute to their effica-
cy in maintaining sleep throughout
the night but also may result in next-
day impairments (59,60). The advent
of shorter-acting triazolam and the
nonbenzodiazepines zolpidem and

zaleplon has resulted in more effec-
tive sleep-onset agents with minimal
next-day residual effects but possibly
with decreased efficacy as sleep-
maintaining agents (61–64). 

In addition, no currently approved
insomnia agents have been evaluated
for treating chronic insomnia, as evi-
denced by the fact that randomized
controlled studies of zolpidem, zale-
plon, and approved benzodiazepines
have not exceeded four weeks for za-
leplon (62,64), five weeks for zolpi-
dem (63), or 12 weeks for temazepam
(65) of continuous use. Although it is
currently unknown what duration of
continued efficacy would need to be
demonstrated in order to support
long-term use of an agent for treating
insomnia, there is a clear need to
demonstrate efficacy of medications
over longer periods. 

Benzodiazepines. Currently ap-
proved benzodiazepines for the treat-
ment of insomnia are flurazepam, tri-
azolam, quazepam, estazolam, and
temazepam. Both subjective and ob-
jective studies have generally found
improvements in sleep maintenance
measures, specifically wake time after
sleep onset and number of awaken-
ings, with the longer-acting agents
like flurazepam, quazepam, and esta-
zolam (66–70). Their use, however, is
also associated with next-day sedation
and impaired cognitive and psy-
chomotor function (71). Triazolam’s
efficacy with regard to measures of
sleep maintenance is less evident,
probably because of its shorter half-
life (72,73).

Temazepam is the most commonly

used benzodiazepine hypnotic (74).
Objective sleep laboratory data re-
garding the ability of temazepam to
improve sleep maintenance as defined
by number of awakenings during sleep
have been equivocal. Two objective
studies did not find significant reduc-
tions in number of awakenings with
doses of 15 mg to 30 mg of temazepam
(72,75). Another study (76) of 48 peo-
ple with insomnia did show a signifi-
cant improvement compared with
placebo for 15 mg and 30 mg of
temazepam on number of awakenings,
although significant reductions were
seen at only one of the two sites used
for the study. Temazepam may also be
associated with the development of
tolerance (77). Although adverse
events associated with use of
temazepam have not been explored to
the same extent as those of other ben-
zodiazepines, benzodiazepine use in
general has been associated with day-
time drowsiness (71), memory impair-
ment (71), psychomotor impairment
(71), and risk of tolerance, abuse, and
dependence (72). Temazepam itself
has been implicated in causing next-
day sedation (78) and impairment in
memory and cognition (78) and has
demonstrated evidence of rebound in-
somnia on withdrawal and depend-
ence liability (72). Triazolam has also
been implicated in causing rebound
insomnia (79).

Currently available nonbenzo-
diazepine hypnotics. Evidence for
the utility of currently available non-
benzodiazepine hypnotics points to
their primary efficacy as sleep-onset,
rather than as sleep-maintenance,
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Wake up at the same time every day, regardless of when you went to sleep.
Maintain a consistent bedtime.
Exercise regularly, preferably in the late afternoon, but not within two to 

four hours of bedtime.
Perform relaxing activities before bed.
Keep your bedroom quiet and cool (extreme temperatures compromise 

sleep).
Do not watch the clock at night.
Avoid caffeine and nicotine for at least six hours before bedtime.
Drink alcohol only in moderation and avoid use for at least four hours before 

bedtime.
Avoid napping; it may interfere with the ability to fall asleep at night.
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agents. Once again, longer-term ran-
domized, double-blind, controlled
studies that demonstrate efficacy of
these agents have not been per-
formed, but safety over the longer
term has been demonstrated in open-
label studies (80,81), with minimal
evidence of rebound phenomena. By
comparison with benzodiazepines,

there has been less evidence of sub-
jective and objective next-day resid-
ual effects associated with zolpidem
(4,63,82) or subjective next-day im-
pairment with zaleplon, even when
the latter has been delivered in the
middle of the night (83).

Fewer clinically important drug-
drug interactions appear to occur

with zaleplon and zolpidem than with
benzodiazepines (84), which may be
related to the differences in CYP me-
tabolism. Whereas triazolam, for ex-
ample, is biotransformed almost en-
tirely via CYP3A4, the newer agents
are biotransformed by CYP3A4 and
several other CYP isozymes, which
means that CYP3A4 inhibitors and in-
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Recommended behavioral therapies for insomnia

Level of recommendation Therapy Description

Empirically supported Stimulus control The main objective is to reassociate the bed and bedroom with the
treatmentsa rapid onset of sleep.

Instructions: Go to bed only when sleepy; use the bed and bedroom
only for sleep; leave bed and go into another room when unable to
fall asleep or return to sleep easily; return to bed only when sleepy
again; maintain a regular morning rising time regardless of duration
of sleep the previous night; avoid daytime naps.

Progressive muscle relaxation This method is based on the idea that mental relaxation will be a
natural outcome of physical relaxation—it is a deep-relaxation
technique.

Instructions: Tense or tighten one muscle group at a time, then 
release tension; muscle groups are tightened and relaxed one at a 
time in a specific order; a greater degree of muscle tension is at-
tempted in subsequent exercises as patient becomes familiar with
the technique.

Paradoxical intention Based on the concept that performance anxiety contributes to 
preventing proper sleep: persuade the patient to engage in the
most feared behavior (that is, staying awake); as the patient stops try-
ing to fall asleep, the performance anxiety related to attempting to
fall asleep is reduced.

Probably efficacious Sleep restriction The objective is to reduce time in bed to lower the chance of frag-
treatmentsb mented and poor-quality sleep. 

Instructions: Reduce amount of time spent in bed to increase 
the percentage of time spent asleep—improves patient’s sleep
efficiency (time asleep/time in bed); time allowed in bed per night 
is increased by 15 to 30 minutes as sleep efficiency improves; adjust-
ments are made over a period of weeks until optimal sleep duration 
is achieved—best to alter bedtime and maintain constant rising 
time to maintain a regular sleep-wake rhythm; to minimize daytime
sleepiness, time in bed should not be reduced to fewer than five 
hours per night. Creates a mild state of sleep deprivation, to pro-
mote more rapid sleep onset and more efficient sleep.

Biofeedback Therapeutic technique that teaches patients how to facilitate in-
creased slow brain wave activity (and thus facilitate falling asleep) 
by using electroencephalographic (EEG) monitoring. Eventually 
the patient is able to apply this skill without the use of the EEG.

Multifaceted cognitive The goal is to identify dysfunctional beliefs and attitudes about 
behavioral therapy sleep and replace them with more adaptive substitutes.

Treatment targets: Unrealistic sleep expectations (“I must get eight
hours of sleep per night”); misconceptions regarding causes of in-
somnia (“My insomnia is due to a chemical imbalance”); amplifica-
tion of consequences of insomnia (“I can do nothing after a bad 
night’s sleep”); performance anxiety due to excessive attempts at 
controlling the sleep process.

a According to the American Psychiatric Association
b Supported by the American Psychiatric Association
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ducers may have less effect on their
biotransformation. On the other
hand, because these agents are new-
er, only a few studies have been con-
ducted (84), and further research is
needed.

Zolpidem. Zolpidem is an effec-
tive sleep-onset agent and has consis-
tently demonstrated reduced time to
sleep onset. It was the most com-
monly prescribed agent for insomnia
in 2001 (74) despite the absence of
studies of nightly use for longer than
five weeks (63). One (63) of the two
(63,85) objective studies of zolpidem
efficacy in primary insomnia demon-
strated significantly improved sleep
efficiency; however, neither demon-
strated improvement over placebo in
reducing wake time after sleep onset
or number of awakenings (63,85).
Another study, conducted with 15
patients with nonorganic insomnia
related to neurotic or stress-related
disorders, indicated that, although
total sleep time improved signifi-
cantly with 10 mg of zolpidem versus
placebo, there were no statistically
significant differences in wake time
during the sleep period or number of
awakenings (86). These studies
(63,86) suggest that zolpidem’s effi-
cacy in improving sleep efficiency
may be related more to its efficacy as
a sleep onset agent rather than a
sleep maintenance agent. Subjective
studies of zolpidem versus placebo
have not consistently demonstrated
significant improvement in sleep
maintenance parameters, such as
wake time after sleep onset and
number of awakenings (4,82).

Although next-day benefits with
zolpidem use have not been clearly
evaluated or demonstrated (86,87), a
study by Saletu-Zyhlarz (86) indicat-
ed that there was significant improve-
ment in somatic complaints versus
placebo. All other tests of psychomo-
tor function, attention, and memory,
as well as subjective reports of well-
being, showed no difference com-
pared with placebo. One retrospec-
tive case-control study found that use
of zolpidem by older people was asso-
ciated with nearly twice the risk of hip
fracture (88), although evidence gen-
erally points to the fact that longer-
acting agents are more likely to be as-
sociated with falls and hip fractures

(89). The relationship between hyp-
notic use and falls is complicated by
the fact that sleep problems among
elderly people are independently as-
sociated with an increased risk of falls
(90). Hallucinatory phenomena and
other sensory distortions have been
reported even with therapeutic doses
of zolpidem (91). Possibly because of
its limited efficacy for sleep mainte-
nance problems, patients may take
higher than recommended doses or
take a second dose during the night,
which may increase the risk of both
acute side effects and next-day resid-
ual effects (83).

Zaleplon. Zaleplon is a nonbenzo-
diazepine of the pyrazolopyrimidine
class with a very short elimination
half-life of about one hour (62). Sev-
eral studies have demonstrated that
zaleplon is effective in reducing la-
tency-to-sleep-onset insomnia in ran-
domized, controlled, double-blind
subjective studies (62,64). It is asso-
ciated with a minimum of next-day
side effects or residual sedation,
making it a useful agent for sleep-on-
set problems (92). However, there
are minimal data to support zale-
plon’s sleep-maintenance efficacy
throughout the night when given at
sleep onset. In double-blind, place-
bo-controlled studies, doses of less
than 20 mg did not result in signifi-
cant increases in subjectively as-
sessed total sleep time (62,64).
Whereas most clinically significant
changes, such as reduced sleep laten-
cy and increased sleep duration and
sleep quality, were seen at the 20 mg
dose in studies by Elie and associates
(62) and Fry and colleagues (64), the
recommended dose of 10 mg did not
result in increased sleep duration.
Only in the Fry study (64) did 20 mg
of zaleplon improve number of awak-
enings (wake time after sleep onset
was not measured), whereas the 10
mg dose had no effect on number of
awakenings, suggesting that higher
dosing may be necessary for some pa-
tients. At present, however, little is
known about side effects associated
with use of the 20 mg dose. 

Trazodone. Despite limited evi-
dence for its efficacy, questions
about its side effect profile, and no
FDA approval for use as a hypnotic,
trazodone is one of the two most

commonly prescribed agents for in-
somnia (the other being zolpidem)
(74). Trazodone’s precise mecha-
nisms of action have not been deter-
mined; it is believed to be a weak but
specific inhibitor of synaptosomal re-
uptake of serotonin, and its thera-
peutic effects may also be based on
the serotonergic 5-HT1a, 5-HT1c,
and 5-H2 receptors (93). As an anti-
depressant, trazodone has the advan-
tages of low cost, no restrictions on
long-term prescription, and a low
abuse potential compared with ben-
zodiazepine receptor agonists (94).
However, the risk of side effects as-
sociated with trazodone is not trivial
and includes orthostatic hypotension
and blurred vision (95), which in-
crease the risk of falls, especially
among elderly patients. Symptoms
such as nausea, dry mouth, constipa-
tion, drowsiness, headache, and oth-
er central nervous system effects also
increase morbidity (95,96). Priapism
is a rare side effect of trazodone, not
associated with use of benzodi-
azepine receptor agonists, and its oc-
currence is considered a urological
emergency (97).

Given these drawbacks, it is im-
portant to ask how effective tra-
zodone is with respect to insomnia in
general and sleep maintenance in
particular. Surprisingly, considering
the drug’s popularity, there is a
paucity of data supporting its use for
insomnia, especially in primary in-
somnia populations, because tra-
zodone studies have usually been
conducted among depressed pa-
tients (98) and have utilized small
samples (N≤22) (98). Objective
studies have not exceeded eight
weeks (99). Two (3,98) of the three
studies (3,98,100) that objectively
measured waking time after sleep
onset did not show benefit. This
finding was also reflected in studies
that used subjective measures (101,
102). Although trazodone showed
statistically significant subjective im-
provements from baseline in ease of
falling asleep and quality of sleep, it
was also associated with negative ef-
fects in terms of ease of awakening
and feelings at or after wakening,
relative to baseline. This finding sug-
gests that the improvements in sleep
onset and quality may be counterbal-
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anced by negative next-day effects.
Studies have also demonstrated evi-
dence of declining efficacy after one
to two weeks of treatment, suggest-
ing the possible development of tol-
erance (3,4). Trazodone has also
been associated with rebound in-
somnia after withdrawal (3).

Over-the-counter medications.
Sedating antihistamines are fre-
quently used as sleep aids (103),
possibly because of their perceived
safety and low cost. A 2002 Nation-
al Sleep Foundation poll of 1,000
people found that 24 percent of
those who reported sleep difficul-
ties used over-the-counter or store-
bought sleep aids; 5 percent of
those who used over-the-counter
drugs reported use every night or a
few nights a week (104). Diphenhy-
dramine, the most widely used over-
the-counter antihistamine sleep aid,
appears to be superior to placebo in
several double-blind, placebo-con-
trolled studies (105,106), although
neither of these studies used objec-
tive polysomnographic measure-
ments. Most studies were of very
short duration and involved patients
with mild-to-moderate insomnia.
No recent controlled studies
demonstrate efficacy of diphenhy-
dramine for longer than three
weeks for objectively determined
measures of sleep maintenance.
Diphenhydramine also appears to
produce tolerance to its sleep-in-
ducing effects within a few days
(107). Moreover, over-the-counter
antihistamines have substantial
neurocognitive effects, including
next-day sedation (105) and im-
paired psychomotor and cognitive
function (108,109).

The potential for diphenhydra-
mine-related toxicity and drug-drug
interactions is substantial (110). Side
effects include urinary retention and
blurred vision (111); orthostatic hy-
potension, dizziness, and palpitations
(105,111); increased liver enzymes
(105,106); and drowsiness, dizziness,
grogginess, and tiredness (105). The
available evidence suggests that
diphenhydramine and related over-
the-counter antihistamines do not
represent a viable treatment strategy
for long-term sleep maintenance in
chronic insomnia. 

Evidence-based research and 
the difficult-to-treat patient
Little work has been done to evaluate
the use of hypnotic agents for patients
with comorbid psychiatric or medical
conditions, although one study
demonstrated improvement in total
sleep time, daytime sleepiness, and
morning stiffness among patients
with rheumatoid arthritis who were
treated with triazolam (112). 

Only one study has evaluated ad-
junctive hypnotic therapy for patients
successfully treated for depression
who had residual insomnia. Zolpi-
dem as an adjunct to a selective sero-
tonin reuptake inhibitor was associat-
ed with longer sleep times, greater
sleep quality, and reduced number of
awakenings than was a selective sero-
tonin reuptake inhibitor and placebo
over four weeks (113). As noted, tra-
zodone has been investigated as an
adjunctive therapy in antidepressant-
induced insomnia and was shown to
decrease the number of nocturnal
awakenings in a one-week study
(114); it improved overall sleep bet-
ter than placebo in another small
study (115). There is also evidence
that among patients with bipolar dis-
order, manic episodes resolve more
quickly for patients who sleep more
(116), although randomized, con-
trolled trials assessing hypnotic ther-
apy are yet to be conducted. Evi-
dence shows that behavioral therapy
is as effective for patients with sec-
ondary insomnia as it is for those with
primary insomnia (117–119).

Discussion
Recent developments in pharmaco-
logic therapy have yielded promising
new agents that may be effective for
sleep maintenance, as evidenced in
clinical trials of patients with insom-
nia. Eszopiclone is a novel nonbenzo-
diazepine (cyclopyrrolone) agent
with a half-life of five to six hours
(120). A recently published study
demonstrated that 3 mg of eszopi-
clone was effective in improving pa-
tient-reported sleep and next-day
function in patients with chronic in-
somnia (121). The study was a ran-
domized, double-blind, placebo-con-
trolled design evaluating nightly
treatment for six months among 788
patients with chronic insomnia. In

this study, after the first week and at
the end of six months of treatment, 3
mg of eszopiclone significantly re-
duced time to sleep onset and im-
proved measures of sleep mainte-
nance, including wake time after
sleep onset and number of awaken-
ings. Sleep quality was also im-
proved. Furthermore, patients re-
ported significant subjective im-
provements in daytime alertness,
sense of well-being, and daytime
ability to function. No evidence was
found of clinically significant toler-
ance or residual, next-day effects.
This study is the first long-term,
placebo-controlled evaluation that
was conducted with any hypnotic
that evaluated the effect of treatment
on both sleep and next-day function-
ing, and it is notable that the findings
demonstrated significant improve-
ments in all four components of the
DSM-IV-TR definition of primary in-
somnia. Polysomnographic data were
not obtained, however, and longer-
term conclusions about drug-seeking
behavior and discontinuation effects
could not be drawn from this study
(121). The six-month findings were
replicated in another six-week, dou-
ble-blind, randomized, placebo-con-
trolled, polysomnographic study, in
which efficacy was demonstrated by
using both subjective and objective
sleep measures, which were well cor-
related (122). Eszopiclone received
FDA approval for sleep onset and
sleep maintenance insomnia in late
2004.

Another new agent is indiplon, a
nonbenzodiazepine GABAA modu-
lator. In a-yet-to-be-published study
of elderly patients (123), modified-
release indiplon, at doses of 20 mg,
30 mg, and 35 mg, was reported to
significantly improve objective poly-
somnographic measures of sleep
maintenance (wake time after sleep
onset and number of awakenings)
and sleep-onset latency compared
with placebo over two nights of ac-
tive treatment in a group of patients
selected for their sleep maintenance
difficulties (elevated amount of wak-
ing time after sleep onset). Subjec-
tive measures of sleep were also sig-
nificantly improved. Because the
second eszopiclone and indiplon
studies have been reported only in
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abstract form and have not yet been
published, it is difficult to assess these
studies fully.

Conclusions
There are numerous barriers to the
appropriate recognition, diagnosis,
and treatment of insomnia, despite
the fact that it is highly prevalent
and associated with a number of ad-
verse personal and socioeconomic
consequences. 

Behavioral therapies, which are at
least as effective as pharmacologic
therapies and appear to have longer-
lasting efficacy after cessation, should
always be offered to patients com-
plaining of insomnia, either alone or
in combination with pharmacologic
therapy.

Commonly prescribed newer hyp-
notic medications demonstrate
sleep-onset efficacy but limited
sleep-maintenance efficacy, and old-
er agents, although effective at main-
taining sleep, may produce substan-
tial next-day residual effects. In ad-
dition, data for efficacy and safety of
any agents in long-term use are lim-
ited. Trazodone is also commonly
prescribed as a sleep agent; however,
evidence for its efficacy is limited,
and its next-day effects and side ef-
fects are significant.

Patients who suffer from longer-
term insomnia and have predomi-
nantly sleep-maintenance problems,
such as those with psychiatric or
medical illnesses, are particularly
challenging for clinicians, because
little research has been conducted in
these patient populations with either
behavioral therapy or pharmacother-
apy, and guidelines are lacking. Al-
though a recently completed six-
month study has demonstrated that
newer hypnotic agents can have long-
term efficacy and a positive impact
on subjective next-day functioning,
more research is needed to improve
the therapeutic armamentarium for
difficult-to-treat patients as well as to
determine the long-term benefits of
treating insomnia. ♦
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