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Chronicinsomnia

Charles M Morin, Ruth Benca

Insomnia is a prevalent complaint in clinical practice that can present independently or comorbidly with another
medical or psychiatric disorder. In either case, it might need treatment of its own. Of the different therapeutic options
available, benzodiazepine-receptor agonists (BzRAs) and cognitive-behavioural therapy (CBT) are supported by the
best empirical evidence. BzZRAs are readily available and effective in the short-term management of insomnia, but
evidence of long-term efficacy is scarce and most hypnotic drugs are associated with potential adverse effects. CBT is
an effective alternative for chronic insomnia. Although more time consuming than drug management, CBT produces
sleep improvements that are sustained over time, and this therapy is accepted by patients. Although CBT is not readily
available in most clinical settings, access and delivery can be made easier through use of innovative methods such as
telephone consultations, group therapy, and self-help approaches. Combined CBT and drug treatment can optimise
outcomes, although evidence to guide clinical practice on the best way to integrate these approaches is scarce.

Introduction

Insomnia is a common complaint that can present
independently or comorbidly with another medical
disorder (eg, pain) or psychiatric disorder (eg, depres-
sion). Insomnia is the most prevalent sleep disorder and
affects large proportions of the population on a situa-
tional, recurrent, or persistent basis. It carries a heavy
burden for both patients and the health-care system as
evidenced by its effect on quality of life, and on
psychological, occupational, and economic domains.™*
Insomnia is often unrecognised and untreated because
of barriers to assessment and management.

Clinical presentation and findings
Insomnia is characterised by subjective complaints about
dissatisfaction with sleep quality or duration, difficulty
falling asleep at bedtime, waking up in the middle of the
night or too early in the morning, or non-restorative or
poor quality sleep. Insomnia also includes subjective
reports of daytime symptoms such as fatigue or low
energy, difficulties with cognitive functions (eg, attention,
concentration, and memory), and mood disturbances
(eg, irritability, dysphoria), all of which can produce
functional impairments and are often the primary
concerns that prompt patients to seek treatment.™
Polysomnographic assessment can show objective
sleep impairments (eg, longer sleep latencies, reduced
sleep time), but severity does not always match the
patient’s complaint of poor sleep. The cortex is more
active in people with insomnia than in good sleepers,
both around sleep onset and during non-rapid eye
movement sleep;’ this is consistent with the general
state of hyperarousal in people with insomnia. For
daytime symptoms, assessment of neurobehavioural
performance with objective tests shows selective
performance deficits (eg, attention, memory) in
individuals with primary insomnia." Nonetheless,
most patients perceive their global functioning as
greatly impaired. The patient’s appraisal of sleep and
daytime functioning is crucial since a diagnosis of
insomnia is based on clinical symptoms rather than on
objective laboratory findings.
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Epidemiology

Prevalence

About 25% of adults are dissatisfied with their sleep,
10-15% report symptoms of insomnia associated with
daytime consequences, and 6-10% meet criteria for an
insomnia disorder.*** Insomnia is one of the most
prevalent complaints in primary care;"” complaints
increase with age and are twice as prevalent in women as
in men.*”

Comorbidity
A high rate of comorbidity exists between chronic
insomnia and medical and psychiatric disorders.”™ In
the 2002 US National Health Interview Survey,®
individuals with insomnia were more than five times
(odds ratio [OR] 5-64, 99% CI 5-07-6-29) as likely to
present anxiety or depression, and more than twice
(OR 2-24, 99% CI 1-60-3-14) as likely to present
congestive heart failures as individuals without insomnia.
Likewise, the US National Comorbidity Survey” showed
that insomnia was frequently comorbid with anxiety,
mood, impulse-control, and substance misuse disorders
(median OR 3-4, IQR 2-8-3-9). A strong association
between sleep disturbances and pain has been reported.”
Although insomnia has traditionally been conceptualised
as a symptom of another disorder, longitudinal studies

Search strategy and selection criteria

We searched PubMed, PsychNet, Embase, CINAHL, and the
Cochrane Library from January, 2005, to April, 2010, with the
search term “Insomnia”. The search was restricted to human
beings and to English and French languages. The main focus
was on original contributions, meta-analyses, and systematic
reviews reported during this period, but we also cited older
publications that were judged to be relevant and to add new
information. Because of the large number of citations, we
selected those that were most relevant to epidemiology,
assessment, diagnosis, and treatment (behavioural and
pharmacological) of insomnia.
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suggest that it can be a risk factor for new onset psychiatric
disorders, most notably depression, anxiety, and substance
misuse disorders.?” Findings from one study showed that

Panel 1: Assessment of insomnia (adapted from Schutte-Rodin*)

Insomnia complaint:

Symptoms

« Difficulty falling asleep

«  Number and duration of nocturnal awakenings
« Early morning awakening

« Non-restorative sleep

Onset
« Gradual or abrupt
« Circumstances (eg, changes in health, stressors, drugs)

Duration
« Days, weeks, months, years

Severity
« Frequency, intensity, effect on daytime functioning

Course

« Acute, episodic, persistent

«  Precipitants and perpetuating factors (eg, stress, pain, illness)
«+  Previous treatments and response

Presleep conditions:

«+  Presleep activities (including before bedtime and in bed)

« Bedroom environment

« Psychological state before bedtime (eg, worries about sleep, thoughts and emotions)

Sleep-wake schedule:

+ Bedtime and time needed to fall asleep

«  Wake-up time and time out of bed

+ Regularity of schedule (weekdays and weekends)

« Behaviours during nocturnal arousals (eg, use of toilet, eating or drinking)

Daytime function

«  Sleepiness versus fatigue*

« Cognitive functions; mood disturbances (panel 2)

« Daytime activities including exercise; regularity of schedule

Drug and substance use

« Over-the-counter agents

«  Prescription drugs

 Recreational drugs including alcohol, tobacco, and caffeine

Other sleep-related symptoms

+ Respiratory (eg, snoring, witnessed apnoeas, waking gasping for breath)
«  Motor (eg, restless legs, kicking/twitching during sleep, sleepwalking)

« Other medical (eg, pain, reflux, urinary frequency)

Medical history and examination, psychiatric history and examination, sleep log or
diary (at least 2 weeks)

Polysomnography

«  Onlyin cases of suspected sleep apnoea, movement disorder, or parasomnia

*Patients with insomnia almost always report fatigue and can sometimes report sleepiness, with the sleepiness being more
common when insomnia is associated with medical comorbidity. Patients might confuse these two symptoms; fatigue, which
can be mental or physical, does not necessarily imply sleepiness, whereas sleepiness is a physiological marker suggesting that
sleep is imminent.
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individuals with insomnia were four times more likely to
develop new major depression over the next 3-5 years than
were individuals without insomnia; risks to develop anxiety
and substance misuse disorders were twice and seven
times higher, respectively.! Jansson-Frojmark and col-
leagues® reported a bidirectional relation between
insomnia and anxiety and depression. Insomnia and
fatigue are the most common residual symptoms in
patients treated for depression®* and increase the risk of
relapse for future depressive episodes.”

Course and prognosis

Insomnia can be a situational, recurrent, or persistent
problem. Acute insomnia is often associated with life
events or sleep schedule changes (eg, jet lag or shift work)
and usually remits once the precipitating event has
subsided.” For some individuals, sleep disturbance can
persist even after the initial cause has disappeared.
Insomnia can follow an intermittent course, with recurrent
episodes of sleep difficulties associated with stressful
events. Even in persistent insomnia, night-to-night vari-
ability in sleep is often reported, with an occasional good
night’s sleep intertwined with periods of disrupted sleep.”

Results of longitudinal studies show that nearly 70% of
individuals with insomnia at baseline continue to report
insomnia a year later, and 50% still have insomnia up to
3 years later.®* The prognosis of untreated insomnia is
not well documented; however, chronic insomnia raises
the risks for depression,* hypertension,* and, possibly,
mortality in older adults.”»* These associations reinforce
the need to identify and treat insomnia early to prevent
chronicity and morbidity.

The course of insomnia is best understood by
considering three types of contributing factors.** Pre-
disposing factors increase vulnerability to insomnia—
eg, age, sex, hyperarousability, anxiety-prone personality,
family or personal history of insomnia, and genetic factors,
such as the presence of the short allele of the serotonin
transporter gene.* Sleep disturbances are more likely to
arise in such individuals when exposed to stressful life
events (eg, illness, separation) or to less severe but more
chronic daily struggles (eg, occupational stress). Whereas
most individuals resume normal sleep patterns after the
triggering event has disappeared, some continue experi-
encing persistent sleep difficulties. Factors such as irregular
sleep scheduling and the fear of not sleeping feed into and
perpetuate the insomnia. Since psychological and
behavioural factors are involved in perpetuation of
insomnia, they need to be targeted in treatment.

Pathophysiological mechanisms

Definitive pathophysiological mechanisms have not been
identified, although several neurobiological abnormalities
are associated with insomnia. Patients with insomnia
show increased activation of the autonomic nervous
system, as evidenced by sleep-related elevations in heart
rate and heart rate variability, metabolic rate, body
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temperature, activity of the hypothalamic-pituitary-
adrenal axis activity, and norepinephrine secretion.”*” In
one study, night-time blood pressure was higher in
patients with insomnia than in controls.*

Changes in brain activity consistent with hyperarousal
occur in insomnia.**” Spectral analyses of electro-
encephalogram power during sleep show increased
activity in faster frequencies (beta and gamma), which
are thought to be associated with increased cognitive
activity. Slow wave sleep is generally decreased compared
with age-matched controls,” but this finding has not
been reported consistently.” PET studies show raised
brain glucose metabolism in sleep and waking, and
smaller sleep-related reductions in brain glucose
metabolism in wake-promoting regions.”

Individuals with insomnia are more likely to have a
family history of the disorder,” which suggests a genetic
vulnerability, a common environmental factor, or a learned
component. Abnormalities related to sleep-wake regulatory
genes have not yet been identified in insomnia.

Most studies investigating the role of hyperarousal in
insomnia are correlational and thus the reported
abnormalities could be the result of insomnia, associated
sleep loss, or comorbidities such as depression. For
example, patients with insomnia show reduced grey
matter volume in the left orbitofrontal cortex and
hippocampus,®* and a greater frequency of the short
allele of 5-HTTLPR (the 5 regulatory region of serotonin
transporter gene);” these markers have also been reported
in depression. Further studies are needed to clarify the
role of arousal in the pathogenesis of insomnia and its
specific genetic and neurobiological mechanisms.

Assessment and diagnosis

In view of the high prevalence and substantial morbidities
of insomnia, patients should routinely be asked about
sleep problems by health-care providers.** Patients who
report difficulty sleeping should be questioned about the
specific symptoms of insomnia, and their frequency and
severity (panel 1). Although no standardised quantitative
definitions for insomnia exist, several criteria are
suggested: average reported sleep latency of more than
30 min, wakefulness after sleep onset of more than
30 min, sleep efficiency of less than 85% or total sleep
time of less than 6-5 h.* A key element for the diagnosis
of insomnia is the presence of distress or daytime
consequences, or both. Individuals who complain about
inability to sleep at night but without daytime impairment
might merely be short sleepers.

Daily sleep diaries are helpful to obtain an accurate
report of the sleep complaint over time; these should
include bedtime and time arising from bed, time to fall
asleep, number and duration of awakenings during the
night, time of final awakening in the morning, and
daytime naps.* Although polysomnography is the gold
standard for measuring sleep, this test is not routinely
indicated in the assessment of insomnia, except in cases

www.thelancet.com Vol 379 March 24, 2012

of suspected sleep apnoea or sleep-related movement
disorders, or when violent or potentially self-injurious
behaviour occurs during sleep,” or for patients who are
treatment resistant.

Patients with chronic insomnia should be screened for
comorbid disorders that might be contributory, such as
psychiatric illnesses and medical problems. Insomnia
can be a symptom of other sleep disorders, including sleep
apnoea, sleep related movement disorders, and circadian
rhythm disorders. For example, findings of a review of
studies into the comorbidity of insomnia and sleep apnoea
showed that 29-67% of older adults with insomnia
(n=674 across three studies) have obstructive sleep apnoea
with an apnoea-hypopnoea index greater than five.®
Treatment of apnoea can improve sleep, whereas many
hypnotic drugs can worsen sleep apnoea. Panel 2 lists
common disorders that present with insomnia.

Use of prescription, over-the-counter, or recreational
drugs frequently contributes to sleep disturbance; these
include stimulants, antidepressants, methylxanthines,
decongestants, diuretics, corticosteroids, and anti-
hypertensives. Patients often use alcohol to induce sleep.
However, alcohol can cause sleep disruption during the
latter part of the night when blood alcohol concentrations
drop. Long-term use of alcohol can lead to chronic
insomnia that might not fully resolve with abstinence.
Recreational drugs can contribute to insomnia related to
use (stimulants) or upon withdrawal (sedatives).

Two of the main nosologies for diagnosis are the
International Classification of Sleep Disorders: Diagnostic

Panel 2: Disorders that present with symptoms of insomnia

Circadian rhythm disorders

+ Inability to sleep at the desired time, but able to sleep at other times.

+ Delayed sleep phase: difficulty falling asleep until several hours after desired bedtime,
with difficulty waking up on time for school or work. Common in young adults.

+ Advanced sleep phase: difficulty staying up until desired bedtime, accompanied by
early morning awakening. More common in elderly people.

+  Shift work sleep disorder: difficulty sleeping at scheduled time and difficulty maintaining
alertness while working. Usually seen with night shift or rotating shift work.

Sleep apnoea

+ Complaints of fragmented or non-restorative sleep; daytime sleepiness can also
be present.

+ History of apnoea symptoms: snoring, witnessed apnoeas, waking choking or
gasping, morning headaches, nocturia, fatigue or sleepiness. More common in men
and those with obesity, crowded upper airway, hypertension, diabetes.

Restless legs
+ Uncomfortable sensation that occurs during rest, usually worst at night, and relieved
by movement. Can lead to great difficulty falling asleep and staying asleep.

Psychiatric disorders

» Insomnia is often associated with anxiety and mood disorders but can be present
with any psychiatric disorder. Insomnia usually worsens when psychiatric disorder is
more symptomatic. All patients with chronic insomnia should be screened for
psychiatric disorders.
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Panel 3: Criteria for diagnosis of insomnia (ICSD-2°)

A. One or more of the following symptoms:
« Difficulty initiating sleep
» Difficulty maintaining sleep
+  Waking up too early
» Non-restorative sleep
B. Sleep difficulty occurs despite adequate opportunity
for sleep
C. Atleast one of the following daytime symptoms related
to the night-time sleep difficulty reported:
+ Fatigue or malaise
» Attention, concentration, or memory impairment
+ Social or vocational dysfunction or poor school
performance
+ Mood disturbance or irritability
+ Daytime sleepiness
+ Motivation or energy or initiative reduction
+ Proneness for errors or accidents
+ Tension headaches or gastrointestinal symptoms,
or both
+ Concerns or worries about sleep

A+B+C defines insomnia.

and Coding Manual 2nd edition (ICSD-2) (panel 3),’ and
the Diagnostic and Statistical Manual of Mental Disorders
(DSM) 4th edition (panel 4), with the 5th edition expected
in 2013.® The ICSD-2 states that acute or adjustment
insomnia is associated with an identifiable stressor, remits
when the stressor is removed, and lasts no more than
3 months. Insomnia of at least a month’s duration is
deemed chronic and is diagnosed on the basis of its
presumed causes, either primary or comorbid with other
conditions. In comorbid insomnia, disorders or substances
contribute to the insomnia® and the insomnia is severe
enough to cause distress or require specific treatment,
separate from treatment for the primary disorder.’ The
DSM-5 proposes to use the same criteria to define insomnia
as DSM-IV and the ICSD-2, but does not have separate
categories for insomnias with presumed underlying
causes. Furthermore, the sleep disturbance needs to be
present at least 3 nights per week for at least 3 months to
meet criteria as a chronic insomnia disorder.”

Cognitive behavioural therapy

Rationale and indication

Cognitive behavioural therapy (CBT) for insomnia is a
brief, sleep-focused, multimodal intervention that in-
cludes psychological and behavioural procedures such as
sleep restriction, stimulus control, relaxation, cognitive
strategies, and education about sleep hygiene (panel 5).°%
These therapies can be used singly, although a combined
approach is preferred because several dimensions of
insomnia can be addressed. The most common approach
includes a behavioural (stimulus control, sleep restriction,

relaxation) component combined with a cognitive and an
educational (sleep hygiene) component. The objective of
CBT is to change factors that perpetuate insomnia,
including behavioural factors (poor sleep habits, irregular
sleep schedules), psychological factors (unrealistic
expectations, worry, unhelpful beliefs), and physiological
factors (mental and somatic tension, hyperarousal). The
main CBT indications include persistent insomnia,
primary or comorbid, and insomnia in young and older
adults. Caution is advised for use of sleep restriction,
which could produce daytime sleepiness or exacerbate
mania in a bipolar patient. Evidence of daytime sleepiness
should prompt a warning against driving or operating
dangerous machinery.

Evidence for efficacy

The 2005 US National Institutes of Health state-of-the-
science conference on insomnia concluded that only
two treatment modalities (CBT and benzodiazepine-
receptor agonists [BzRAs]) had adequate evidence to
support their use in the management of chronic
insomnia.’ Evidence from meta-analyses™ and
systematic reviews™® suggest that CBT produces
moderate to large effect sizes for sleep onset latency
(range from 0-41 to 1-05) and sleep quality (0-94-1-14),
and small to moderate effect sizes for the number of
awakenings (0-25-0-83), duration of awakenings
(0-61-1-03), and total sleep time (0-15-0-49). 70-80%
of patients achieve a therapeutic response, whereas
about 40% achieve clinical remission.” In terms of
symptom reductions, subjective sleep latency and time
awake after sleep onset are reduced from an average
baseline of 60-70 min to about 35 min, and total sleep
time is increased by 30 min, from 6 h to 6-5 h. Evidence
that CBT improves fatigue, quality of life, and
psychological symptoms is limited.*

Clinical evidence suggests that behavioural inter-
ventions aimed at curtailing time spent in bed are
especially effective for improvement of sleep continuity,
whereas cognitive strategies are instrumental for
reduction of psychological distress® and dysfunctional
beliefs.® Education about sleep hygiene is incorporated in
most treatments, but it should be seen as a minimum
intervention, since alone it produces little effect on sleep.

Long-term outcomes

CBT produces sleep improvements that are sustained
over time,”® which is a clear advantage compared with
drug treatment. Although interventions that restrict the
amount of time spent in bed can yield slight increases (or
even a reduction) of sleep time during initial treatment,
this situation usually improves with time, with total sleep
time often exceeding 6-5 h at 6-month follow-ups. Even
patients who respond well to short-term therapy can be
vulnerable to recurrent episodes of insomnia. Long-term,
maintenance therapies to prevent or minimise insomnia
recurrence need to be developed and assessed.
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CBT for comorbid insomnia

Patients with a range of medical and psychiatric disorders
can benefit from CBT for insomnia.® For example, CBT
is effective for insomnia associated with chronic pain,*
fibromyalgia,” cancer,®*® and various medical conditions
in older adults.” Likewise, treatment of insomnia in the
context of co-occurring major depression™” or substance
misuse™ can be helpful. In a study that examined the
effect of augmentation of an antidepressant drug with a
brief, symptom focused, CBT for insomnia in patients
with major depressive disorder, the augmented therapy
regimen produced higher remission rates for both
depression (62% vs 33% for antidepressant drugs plus
placebo) and insomnia (50% vs 8%).”

Thus, the presence of a comorbid disorder should not
preclude the targeting of insomnia for treatment.
Insomnia can be more severe at baseline in patients with
comorbid disorders, but the absolute changes on sleep
outcomes during treatment are similar to those obtained
by patients with primary insomnia. For some conditions,
addition of CBT to other treatment regimens or adaptation
of CBT to disease specific conditions is necessary; for
example, the addition of fatigue management to standard
CBT has been helpful for insomnia patients with cancer®
and traumatic brain injury.”

CBT for older adults
Insomnia is more prevalent in older adults and is more
likely to be associated with other medical disorders.
Findings from a meta-analysis” showed that treatment
effect sizes were similar (moderate to large) for middle-
aged and older adults for subjective measures of sleep
latency, wake after sleep onset, and sleep quality. In a
systematic review McCurry and colleagues® concluded
that multimodal CBT and sleep restriction therapy alone
met criteria for empirically validated therapies, whereas
evidence was insufficient to support cognitive therapy,
relaxation, or education about sleep hygiene as stand-
alone therapies for insomnia in older adults. Results of
some studies show that older adults with comorbid
medical or psychological disorders can benefit from sleep-
specific treatment.””*” Rybarczyk and colleagues™ reported
that older adults with chronic obstructive pulmonary
disease, osteoarthritis, or coronary artery disease benefited
from group CBT, as evidenced by improved sleep
continuity and satisfaction and enhanced quality of life.
Discontinuation of hypnotic agents can be difficult
especially after longlasting use. A supervised and time-
limited withdrawal programme can ease discontinuation
of hypnotic drugs in long-term users.”” For example,
in a study of 76 older adults who had used benzo-
diazepines for insomnia for nearly 20 years, treatment
was effective to reduce the quantity (90% reduction)
and frequency (80% reduction) of drug use, and 63%
were drug-free within the 10-week intervention.”® The
addition of CBT to supervised drug withdrawal
minimised rebound insomnia.
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Panel 4: DSM-5 insomnia disorder 307-42 (proposed*°)

A. The predominant complaint is dissatisfaction with sleep quantity or quality made by
the patient (or by a caregiver or family in the case of children or elderly people)

B. Report of one or more of the following symptoms:

« Difficulty initiating sleep; in children this symptom might be manifested as

difficulty initiating sleep without caregiver intervention

» Difficulty maintaining sleep characterised by frequent awakenings or trouble

returning to sleep after awakenings (in children this symptom might be

manifested as difficulty returning to sleep without caregiver intervention)

+ Early morning awakening with inability to return to sleep
» Non-restorative sleep
« Persistent resistance to going to bed or bedtime struggles (children)

C. The sleep complaint is accompanied by great distress or impairment in daytime

functioning as shown by the report of at least one of the following:

« Fatigue or low energy

+ Daytime sleepiness

» Cognitive impairments (eg, attention, concentration, memory)

» Mood disturbance (eg, irritability, dysphoria)

+ Behavioural difficulties (eg, hyperactivity, impulsivity, aggression)
+ Impaired occupational or academic function

+ Impaired interpersonal/social function

+ Negative effect on caregiver or family functioning (eg, fatigue, sleepiness)

D. The sleep difficulty occurs at least 3 nights per week
The sleep difficulty is present for at least 3 months
F. The sleep difficulty occurs despite adequate opportunity for sleep

m

Duration

+ Acute insomnia (<1 month)

+  Sub chronic insomnia (1-3 months)
« Persistent insomnia (>3 months)

Clinically comorbid disorders:
+  Psychiatric (specify)

+  Medical (specify)

+ Another (specify)

Reprinted with permission from the Proposed DSM-5 Draft, American Psychiatric Association (Copyright ©2011). Proposed

DSM-5 Diagnostic Criteria revisions and any DSM-5 draft materials are not final.

Practical considerations for CBT implementation

CBT is typically delivered in the context of four to six
therapy sessions at weekly intervals, although the number
of follow-up visits can vary as a function of insomnia
severity, comorbidity, and patient motivation. Acute and
milder forms of insomnia might need less time and be
manageable in primary care clinics, but more complex
cases might need to be handled by behavioural sleep
medicine specialists.

CBT is generally well accepted by patients,* but barriers
to implementation include time and scarce availability of
clinicians with CBT skills. Since individual, face-to-face
therapy with a sleep specialist is not always feasible,
alternative treatment delivery models can improve access
to CBT. With training and supervision, nurses can deliver
effective CBT for insomnia in primary care settings.®*
Group therapy and telephone consultations represent
other cost-effective methods.*' Self-help approaches
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Panel 5: Psychological and behavioural therapies for insomnia*

Treatment (level of endorsement)®

Stimulus control therapy (standard)

Behavioural recommendations designed to reinforce the association between the bed or
bedroom and sleep, and to strengthen a consistent sleep-wake schedule: (a) go to bed only
when sleepy; (b) get out of bed when unable to sleep; (c) use the bed for sleep only (no reading,
problem-solving in bed); (d) arise at the same time every morning; (e) avoid napping.

Sleep restriction therapy (guideline)

A method that limits the time spent in bed as close as possible to the actual sleep time,
thereby producing a mild sleep deprivation, which results in more consolidated sleep. The
sleep window is gradually increased throughout a few days or weeks until optimum sleep
duration is achieved.

Relaxation training (standard)

Clinical procedures aimed at reduction of somatic tension (eg, progressive muscle
relaxation, autogenic training) or intrusive thoughts (eg, imagery training, meditation)
interfering with sleep. Most relaxation techniques need professional guidance initially and
daily practice for a few weeks.

Cognitive therapy (insufficient evidence as single therapy)

Psychotherapeutic method aimed at alleviating excessive worries and revising
misconceptions about sleep, insomnia, and daytime consequences. Specific targets
include unrealistic sleep expectations, fear of the consequences of insomnia, and
misconceptions of the causes of insomnia.

Sleep hygiene education (insufficient evidence as single therapy)

General guidelines about health practices (eg, diet, exercise, substance use) and
environmental factors (eg, light, noise, temperature) that might promote or interfere with
sleep: (a) avoid stimulants (eg, caffeine, nicotine) for several hours before bedtime; (b) avoid
alcohol around bedtime as it fragments sleep during the second half of the night; (c) exercise
regularly, it can deepen sleep; (d) do not watch the clock; (e) keep the bedroom environment
dark, quiet, and comfortable.

Cognitive behavioural therapy (standard)
A combination of any of the above behavioural (eg, sleep restriction, stimulus control
instructions, relaxation) and cognitive procedures.

using printed materials,®® videos,* or internet-based
programmes® are helpful as stand-alone treatments or
as additions to professionally administered therapy.*
Although these different treatment delivery models can
ease treatment access, they should be judged in the larger
context of a stepped-care approach.” Some patients might
need little guidance whereas others might need more
intensive and structured therapy. Ultimately, the success
of CBT depends on the patient’s willingness to comply
with treatment recommendations. To optimise outcome,
follow-up visits are often necessary to monitor pro-
gress, address compliance issues, and provide guidance
and support.

Pharmacotherapy

Various drugs are used to treat insomnia, including over-
the-counter agents (OTCs; antihistamines, melatonin,
and herbal preparations), prescription hypnotic drugs for
insomnia (BzRAs, chronobiotic agents, and low-dose
doxepin hydrochloride), and other prescription agents
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not specifically indicated for insomnia (antidepressants,
antipsychotics, and anticonvulsants) (table).

For agents not approved by the US Food and Drug
Administration (FDA), scarce data exist about efficacy
for improvement of sleep, and little or no data exist
about improvement of daytime functions or medical
outcomes for any prescription drugs. Furthermore, all
agents used for promotion of sleep can potentially
produce adverse effects, some of them severe, particu-
larly in elderly people.

OTCagents

Antihistamines used as sleep-inducing agents include
diphenhydramine or doxylamine succinate, which are
often combined with pain-relieving drugs such as para-
cetamol or ibuprofen. Antihistamines can cause drowsi-
ness but there are few data about their efficacy for
insomnia. Side-effects include agitation, anticholinergic
effects (eg, dry mouth, urinary retention), and exacerbation
of restless legs syndrome.® Tolerance can develop® and
abrupt withdrawal can lead to rebound insomnia.

Melatonin is a hormone produced by the pineal gland
that contributes to reinforcement of circadian and seasonal
rhythms. Synthetic melatonin is sold as a dietary supple-
ment in the USA, but in some countries it is deemed a
prescription drug. Results from studies into the efficacy of
melatonin as a hypnotic agent are inconclusive; findings
from a meta-analysis showed a reduction in sleep latency
of only 7-2 min.” Some evidence supports use of synthetic
melatonin for insomnia related to circadian rhythm
disorders such as delayed sleep phase and shift work sleep
disorder.” Side-effects can include drowsiness, dizziness,
headache, nausea, and nightmares.

A range of herbal preparations are used for insomnia,
most commonly valerian. Valerian binds to gamma-
aminobutyric acid (GABA) type A receptors to improve
response to GABA.” Results of a meta-analysis showed
subjective improvement in sleep quality, although
improvement in quantitative measures of sleep has not
been shown.” Side-effects can include drowsiness, dizzi-
ness, and allergic reactions.

Hypnotic agents

Most prescription hypnotic agents act as agonists at the
benzodiazepine receptor; these include several benzo-
diazepines and the structurally distinct BzRAs (table).
These agents act by binding to the GABA type A
receptor and are effective in promotion of sleep onset.
Hypnotic agents with short half-lives (eg, triazolam,
zaleplon, and zolpidem) mainly reduce latency to sleep.
Zaleplon, with its ultra-short half-life, can even be used
after awakening during the night without substantial
risk of daytime effects, whereas zolpidem is more likely
to produce residual effects the next day after middle-of-
the-night dosing.”** Agents with longer half-lives are
effective in reduction of wakefulness during sleep*
but can lead to hangover and daytime impairment,

www.thelancet.com Vol 379 March 24, 2012



Seminar

especially with regular nightly use.” Side-effects include
sedation, cognitive impairment, motor incoordination,
ataxia, dizziness, and gastrointestinal upset. Long-term
use can lead to dependence or misuse in some indiv-
iduals. Abrupt discontinuation can lead to transient
rebound insomnia, which can be more severe than the
initial insomnia disorder.”* Adverse effects are probably

more severe with use of benzodiazepines than with the
newer BzRAs.}

Chronobiotic agents for insomnia include prolonged-
release melatonin and ramelteon. Prolonged-release
melatonin is indicated for poor quality sleep in adults
aged 55 years or older. Ramelteon, a melatonin receptor
agonist, reduces latency to sleep, but does not increase

Dose range Dose in elderly  Half-life
(mg) people(mg)  (h)
(h after

Peak plasma
concentration

administration)

Side-effects

Benzodiazepine receptor agonists: benzodiazepines

Estazolam 1-2 05 10-24 2
Flurazepam 15-30 15 47-100 2
Quazepam 7-5-15 75 25-41 15
Temazepam 7-5-30 75 6-16 1
Triazolam 0-25-0-50 0-125-0-250 1.5-5.5 2

Benzodiazepine receptor agonists: non-benzodiazepines

Eszopiclone’ 2-3 1-2 5-6 1
Zopiclone™' 3.75-7-5 75 5 >2
Zaleplon 10-20 5-10 1 1
Zolpidem 10 5 25 1.6
Melatonin receptor agonist
Melatonin, 2 (1-2 hours 2 35-4 3
prolonged before bedtime
release™" and after food)
Ramelteon’ 8 8 1-2:6 075
Antidepressants
Amitriptyline*  50-100 20 10-28 4-8
(including the
metabolite
nortriptyline)
Doxepin 75-100 25-50 8-24 2-3
Trimipramine*  25-200 25-100 11-23 2
Mirtazapine* 15-45 7-5-15 20-40 2
Agomelatine*"  25-50 1-2 1-2
Trazodone* 150-400 150 7 1
Anticonvulsants*
Clonazepam 0-25-0.50 0-25 30-40 1-4
Gabapentin 300-600 300 5-7 2-4
Tiagabine 4-8 4 7-9 0-75
Antipsychotics*
Olanzapine 5-10 5 21-54 6
Quetiapine 25-200 25 6 15

*Not approved for treatment of insomnia by the US Food and Drug Administration. tNot available in the USA. #Not available in European Union.

Dizziness, drowsiness, lightheadedness, ataxia, amnesia,
gastrointestinal (Gl) symptoms

As for estazolam
As for estazolam
As for estazolam

As for estazolam

Unpleasant taste, dry mouth, dizziness, drowsiness, amnesia,
Gl symptoms

As for eszopiclone
Dizziness, headache, Gl symptoms, drowsiness, amnesia

As for zaleplon

Headache, pharyngitis, back pain, asthenia, irritability, nervousness,
dizziness, somnolence, abdominal pain, constipation

Drowsiness, dizziness, interaction with fluvoxamine

Drowsiness, dizziness, confusion, blurred vision, dry mouth,
constipation, urinary retention, arrhythmias, orthostatic
hypotension, weight gain, exacerbation of restless legs, periodic
limb movements, or rapid eye movement-sleep behaviour disorder

As for amitriptyline
As for amitriptyline
Drowsiness, dizziness, increased appetite, constipation, weight gain

Can raise liver enzymes; check liver functions prior to initiation and
at 6, 12, 24 weeks, and periodically thereafter

Nausea, dizziness, headache, somnolence, anxiety, abdominal pain,
back pain, interaction with fluvoxamine

Drowsiness, dizziness, headache, blurred vision, dry mouth,
arrhythmias, orthostatic hypotension, priapism

Drowsiness, dizziness, ataxia, depression, nervousness, reduced
intellectual ability

Drowsiness, dizziness, emotional labilty, ataxia, tremor, blurred
vision, diplopia, nystagmus, myalgia, peripheral edema

Drowsiness, dizziness, ataxia, tremor, new-onset seizures in patients
without epilepsy, difficulty in concentration or attention,
nervousness, asthenia, abdominal pain, diarrhoea, nausea

Drowsiness, dizziness, tremor, agitation, asthenia, extrapyramidal
symptoms, dry mouth, dyspepsia, constipation, orthostatic
hypotension, weight gain, new-onset diabetes mellitus

As for olanzapine

Table: Pharmacological treatment for insomnia
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total sleep time. It has no demonstrable misuse potential,
does not seem to cause next-day impairment and does
not lead to rebound insomnia, by contrast with the
benzodiazepines and BzRAs.” Ramelteon might help to
promote circadian rhythm entrainment at lower doses,”
although it is not specifically indicated for this aim.

Rare but potentially serious side-effects, including
abnormal sleep-related behaviours (eg, eating, driving, or
sexual activity during sleep) and severe allergic reactions
can occur with use of hypnotic agents.”™ Abnormal
behaviours during sleep are more likely when hypnotic
agents are taken at higher doses or in combination with
alcohol or other sedating drugs. A concern for elderly
people is whether the use of hypnotic agents could
increase the risk of falls; the evidence, however, suggests
that both insomnia and use of sedating drugs are
associated with increased falls in older adults.***

A major issue regarding the use of hypnotic agents for
chronic insomnia is duration of treatment. Although
insomnia is a disorder that often lasts for years or
decades, relatively few long term, randomised controlled
trials have been done. Results from studies of eszopi-
clone for 6 months in adults and 12 weeks in elderly
patients™ show continued efficacy with no rebound
insomnia. Results of a 24-week study of extended-release
zolpidem showed long term efficacy, without evidence of
statistically significant tolerance or rebound insomnia."”
Ramelteon consistently reduced latency to sleep onset in
a 6-month trial in adults with chronic insomnia, without
evidence of tolerance, rebound insomnia, or residual
daytime effects.”

Most studies into the efficacy of hypnotic drugs have
been undertaken in patients with primary insomnia, but
clinical trials for comorbid insomnia have been done with
some of the newer agents. Eszopiclone improves insomnia
when given with selective serotonin reuptake inhibitors in
patients with either major depression (given fluoxetine)
or generalised anxiety disorder (given escitalopram);*™"
symptoms of depression and anxiety seemed to resolve
more quickly in patients receiving eszopiclone than in
those given placebo. A trial of extended-release zolpidem
with escitalopram showed statistically and clinically signifi-
cantimprovementin insomnia, but no additional reduction
of anxiety symptoms, compared with the group given
escitalopram and placebo.™ Hypnotic drugs seemed to
decrease symptoms of insomnia in patients with chronic
pain but had no consistent effects in reduction of pain.™

Other prescription agents

Antidepressants with sedating effects are some of the
most commonly prescribed drugs for insomnia although
data about efficacy are generally scarce. The doses of
antidepressants typically used to induce sleep are
substantially less than antidepressant doses. A sedating
antidepressant might be appropriate for a patient with
insomnia and major depression, either when used at a
therapeutic dose or in combination with another

antidepressant. Antidepressants might be considered for
patients with a history of substance misuse or other
contraindications to use of a controlled substance.

Antidepressants prescribed for insomnia include
trazodone hydrochloride, mirtazapine, tricyclic anti-
depressants such as doxepin, and agomelatine.”™ These
agents can improve sleep in patients with comorbid
depression and can have sleep-promoting effects in
individuals with primary insomnia, although scarce data
are available.™™ Agomelatine might be helpful in
patients with insomnia and circadian rhythm disorders,
since it is a melatonin receptor agonist." In Buscemi and
colleagues’ meta-analysis," both self-reported and objec-
tively measured sleep latency were reduced with anti-
depressants, although the improvements were smaller
than with hypnotic agents.

Several studies have assessed the efficacy of very low
dose doxepin (up to 6 mg) for insomnia;"”" doxepin is
one of the most potent antihistamines available, at doses
far lower than those required for the antidepressant
effect. Polysomnographically defined wake after sleep
onset was reduced, total sleep time and sleep efficiency
were improved, and subjective latency to sleep was
decreased; no significant side-effects were noted
compared with placebo. The US FDA has approved low
dose doxepin for the indication of insomnia.

Although antidepressants do not have misuse potential,
they can lead to pronounced side-effects such as weight
gain, increased suicidal ideation, hypomania or mania in
patients with bipolar disorder, cardiac toxicity, and
orthostatic hypotension. Withdrawal effects from rapid
eye movement (REM) sleep-suppressing drugs (eg, tri-
cyclics) include REM sleep rebound with excessive
dreaming and possible rebound insomnia.”™ Other effects
on sleep include possible exacerbation of restless legs
syndrome or appearance of REM sleep behaviour
disorder, in which patients do not remain atonic during
REM sleep and act out dreams.™

Some anticonvulsants are used for potential sleep-
promoting effects, particularly those with effects on
GABA neurotransmission. Tiagabine hydrochloride and
pregabalin, which increase slow wave sleep, might be
helpful for insomnia since the disorder is often associated
with a deficit in slow wave sleep.” Results from studies
of tiagabine in patients with primary insomnia show
consistent effects of increasing slow wave sleep,
decreasing wakefulness after sleep onset, and decreasing
sleep latency.” ™ Pregabalin has been reported to
decrease insomnia and anxiety in patients with comorbid
generalised anxiety and insomnia,™ and to reduce
insomnia and pain in patients with fibromyalgia."
Side-effects can include weight gain, daytime sedation,
dizziness, and cognitive impairment.

Atypical antipsychotics are used for chronic insomnia,
particularly quetiapine and olanzapine; most of these
agents tend to increase total sleep time or sleep efficiency,
or both."” Their sleep-inducing effects might be related to
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blockade of histamine and 5-HT2C receptors.””"* Side-
effects can be serious and include substantial weight
gain, abnormal lipid and glucose regulation, and
increased mortality, particularly in elderly people. They
can exacerbate restless leg syndrome and, possibly,
increase rates of parasomnias such as sleep walking and
eating during the night.

Choice of drug

The choice of drug for insomnia treatment should be
based on the pharmacological characteristics of the agent
(table) and clinical factors related to the patient (panel 6).
Drugs with shorter time to peak blood concentration (t,,,,)
will probably have a more rapid onset of action and aid
sleep onset, whereas those with longer half-lives (t,,) can
provide better sleep maintenance but have the potential
for daytime hangover. Mechanism of action is relevant to
explain side-effects; it might have increasing relevance as
underlying mechanisms for sleep disorders are identified
and better understood (eg, insomnia due to a circadian
rhythm disorder could benefit from an agent that can
synchronise the circadian clock).

Patient-related factors that affect drug choice include
nature of insomnia symptoms (sleep initiation vs
maintenance), age (doses might need to be lowered for
elderly patients), response to previous treatments, and
cost. Patients might have disorders that are contra-
indications for some choices (eg, benzodiazepines in
patients with severe sleep apnoea or pulmonary disease),
or disorders that make a non-first-line agent more
desirable (eg, a sedating antidepressant in a patient with
major depression). Other drugs that are being taken can
preclude certain choices (eg, ramelteon should not be
given to patients taking fluvoxamine).

Duration of treatment and frequency of dose depend
on the clinical situation. Patients should be reassessed
within a month of starting a hypnotic drug and then at
intervals of at least every 6 months to assess continued
effectiveness and potential side-effects. In general,
hypnotic drugs should be used at the lowest effective
dose and the need for continued use should be determined
by attempts to wean patients from the drug periodically.
However, some patients might need and benefit from
long-term treatment with hypnotic drugs without
pronounced adverse effects. Some patients might need
nightly dosing, although intermittent dosing could be
sufficient for episodic insomnia and might reduce the
risks for tolerance or daytime sedation due to increased
drug concentrations of longer-acting agents.

Combined CBT and drug treatment

CBT and drug treatment can have complementary roles
in the management of insomnia. For instance, no single
treatment is effective for all forms of insomnia or
acceptable to all patients and, even in those who respond
to treatment, few reach complete remission. Combined
approaches should optimise outcome by taking advantage
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Panel 6: Guidelines for choice of pharmacotherapy agent

The American Academy of Sleep Medicine clinical guideline for management of insomnia

recommends the following sequence of choices for pharmacotherapy*

+ Short or intermediate-acting benzodiazepine-receptor agonists (BzRA) or ramelteon.
No particular drug recommended; choice should depend on clinical factors.
+ Alternative BzRA or ramelteon. Choice based on response to first drug—eg, if duration

of action insufficient, choose an agent with a longer half life.

+ Sedating low-dose antidepressant. For patients with depressive symptoms,

treatment failures.

+ Combination of BzRA and antidepressant. Combination therapy might improve

efficacy while minimising toxicity by use of agents at lower doses.

Evidence for efficacy of other prescription drugs (eg, tiagabine, pregabalin, quetiapine,

olanzapine) is insufficient to recommend their use for primary insomnia, but they could
be helpful in patients who have other indications for their use (eg, chronic pain

conditions, psychiatric disorders).

Agents not recommended for use include alcohol, chloral hydrate, and non-barbiturate

non-benzodiazepine drugs such as meprobamate because of adverse effects, toxic effects,

and risk for misuse and dependence. Antihistamines should be avoided because of their
potential for adverse effects and scarce efficacy data. Long-term use of over-the-counter

agents such as valerian and melatonin is generally not recommended because of the

absence of safety or efficacy data.

of the more immediate and potent effects of hypnotic
agents and the more sustained effects of behavioural
interventions. Comparisons of effect sizes derived from
meta-analyses of these two treatment modalities suggest
that CBT might have a slight advantage for measures of
sleep latency and sleep quality, whereas pharmacotherapy
(BZRAs) produces a more favourable outcome on total
sleep time 1%

Findings from studies that directly contrast the effects
of CBT and drug treatment for insomnia®*" ¢ show
that these two therapies are effective in the short-term,
with drugs producing faster results in the acute (first
week) phase of treatment, whereas they are equally
effective in the short-term (4-8 weeks). Patients given
CBT maintain their improvements with time, whereas
those given drugs alone tend to relapse after discon-
tinuation. Combined interventions have a slight
advantage compared with single modalities during initial
treatment, but this advantage does not always persist
with time. Long-term effects are more equivocal with
some studies suggesting that a combined intervention
produces more sustained benefits than drugs alone,"”""*
whereas others suggest more variability across patients
for long-term outcomes.*'"

Two studies have examined the effect of sequential
therapies. In a small investigation,” the best outcome
was obtained when CBT was introduced first in the
sequence, irrespective of whether it was used alone or
with drug treatment. In a larger study of 160 patients with
persistent insomnia, a two-stage treatment approach was
used to assess the added benefit of drugs to CBT and the
effect of different maintenance therapies on long-term
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outcomes.” CBT used singly or combined with drug treat-
ment produced similar rates of treatment responders
(60% vs 61%) and remitters (39% vs 44%) after the acute
6-week treatment phase. After the 6-month extended
treatment, a higher remission rate was reported for
combined therapy than for CBT alone (57% vs 45%) and
this higher remission rate was sustained throughout the
24-month follow-ups. In patients initially given combined
therapy, those who continued with maintenance CBT but
discontinued drug treatment during extended therapy
achieved better long-term outcomes than those who
continued using drugs intermittently. This finding
suggests that, although drugs can provide an initial added
benefit, discontinuation of drug treatment while patients
are still receiving CBT is the best option.

A potential explanation of these findings is that
behavioural and attitudinal changes are often essential to
sustain sleep improvements. Attribution of therapeutic
benefits to the hypnotic drug alone, without integration
of self-management skills, could place a patient at greater
risk for recurrence of insomnia once drug treatment is
discontinued. Availability of drugs might undermine a
patient’s efforts and motivation for behavioural changes.
Additional research is needed to assess the effects of
combined therapies and examine the best methods for
their integration.

Conclusion

Insomnia is a prevalent and costly public health problem.
It is associated with substantial long-term effects on
psychological, occupational, and physical functioning.
Despite advances in diagnosis and management,
insomnia is still underrecognised and often goes
untreated. Although insomnia often presents with a
comorbid medical or psychiatric disorder, it usually
warrants separate treatment. Two therapeutic options—
CBT and approved hypnotic drugs—have adequate
evidence from clinical trials to support their use in the
management of insomnia. Nonetheless, not all patients
respond to these interventions. Important challenges for
the future include the need to validate treatment
algorithms that would take into account insomnia
phenotypes, patient preference, and second line therapies
for patients who do not respond to first line treatment.
There is also an urgent need for more public education
about sleep and broader dissemination of evidence-based
therapies for insomnia, and education and training to
prepare health-practitioners to attend and treat insomnia
complaints according to clinical guidelines.

Contributors

Both authors participated equally in conception and writing of the

article. CMM did the search for relevant references. Both authors revised
and approved the final version of the article.

Conflicts of interest

CMM has served as a consultant for Eli-Lilly, Merck, and
Sanofi-Aventis and has received research grants from Organon, Merck,
and Sanofi-Aventis. RB has served as a consultant for Merck and
Sanofi-Aventis.

Acknowledgments

Preparation of this Seminar was supported partly by grants from the
Canadian Institutes of Health Research (MT-42504) and the National
Institute of Mental Health (MH-079188).

References

1 Daley M, Morin CM, LeBlanc M, Gregoire JP, Savard J. The
economic burden of insomnia: direct and indirect costs for
individuals with insomnia syndrome, insomnia symptoms,
and good sleepers. Sleep 2009; 32: 55-64.

2 Daley M, Morin CM, LeBlanc M, Gregoire JP, Savard ],
Baillargeon L. Insomnia and its relationship to health-care
utilization, work absenteeism, productivity and accidents. Sleep Med
2009; 10: 427-38.

3 National Institutes of Health. National Institutes of Health state
of the science conference statement on manifestations and
management of chronic insomnia in adults, June 1315, 2005. Sleep
2005; 28: 1049-57.

4 Sivertsen B, Overland S, Neckelmann D, et al. The long-term effect
of insomnia on work disability: the HUNT-2 historical cohort study.
Am ] Epidemiol 2006; 163: 1018-24.

5  American Academy of Sleep Medicine. International classification
of sleep disorders: diagnostic and coding manuel, 2nd edn.
Westchester: American Academy of Sleep Medicine, 2005.

6 Edinger JD, Bonnet MH, Bootzin RR, et al, for the American
Academy of Sleep Medicine Work Group Derivation of research
diagnostic criteria for insomnia: report of an American Academy
of Sleep Medicine Work Group. Sleep 2004; 27: 1567-96.

7 Buysse DJ, Thompson W, Scott J, et al. Daytime symptoms
in primary insomnia: a prospective analysis using ecological
momentary assessment. Sleep Med 2007; 8: 198-208.

8  Morin CM, LeBlanc M, Daley M, Gregoire JP, Merette C.
Epidemiology of insomnia: prevalence, self-help treatments,
consultations, and determinants of help-seeking behaviors.

Sleep Med 2006; 7: 123-30.

9 Perlis ML, Smith MT, Andrews PJ, Orff H, Giles DE. Beta/Gamma
EEG activity in patients with primary and secondary insomnia and
good sleeper controls. Sleep 2001; 24: 110-17.

10  Shekleton JA, Rogers NL, Rajaratham SM. Searching for the
daytime impairments of primary insomnia. Sleep Med Rev 2010;
14: 47-60.

11  Fortier-Brochu E, Beaulieu-Bonneau S, Ivers H, Morin CM.
Insomnia and daytime cognitive performance: a meta-analysis.
Sleep Med Rev 2011; published online May 31. DOI:10.1016/
j.smrv.2011.03.008.

12 Ohayon MM. Epidemiology of insomnia: what we know and what
we still need to learn. Sleep Med Rev 2002; 6: 97-111.

13 Roth T, Jaeger S, Jin R, Kalsekar A, Stang PE, Kessler RC. Sleep
problems, comorbid mental disorders, and role functioning in the
national comorbidity survey replication. Biol Psychiatry 2006;

60: 1364-71.

14  Ohayon MM, Reynolds CF 3rd. Epidemiological and clinical
relevance of insomnia diagnosis algorithms according to the
DSM-IV and the International Classification of Sleep Disorders
(ICSD). Sleep Med 2009; 10: 952-60.

15 Hohagen F, Rink K, Kappler C, et al. Prevalence and treatment
of insomnia in general practice. A longitudinal study.

Eur Arch Psychiatry Clin Neurosci 1993; 242: 329-36.

16  Simon GE, VonKorff M. Prevalence, burden, and treatment of
insomnia in primary care. Am | Psychiatry 1997; 154: 1417-23.

17  Aikens JE, Rouse ME. Help-seeking for insomnia among adult
patients in primary care. ] Am Board Fam Pract 2005; 18: 257-61.

18 Pearson NJ, Johnson LL, Nahin RL. Insomnia, trouble sleeping,
and complementary and alternative medicine: analysis of the 2002
national health interview survey data. Arch Intern Med 2006;

166: 1775-82.

19 Smith MT, Haythornthwaite JA. How do sleep disturbance and
chronic pain inter-relate? Insights from the longitudinal and
cognitive-behavioral clinical trials literature. Sleep Med Rev 2004;
8: 119-32.

20 Chang PP, Ford DE, Mead LA, Cooper-Patrick L, Klag MJ.
Insomnia in young men and subsequent depression. The
Johns Hopkins Precursors Study. Am J Epidemiol 1997;

146: 105-14.

www.thelancet.com Vol 379 March 24, 2012



Seminar

21 Breslau N, Roth T, Rosenthal L, Andreski P. Sleep disturbance and
psychiatric disorders: a longitudinal epidemiological study of young
adults. Biol Psychiatry 1996; 39: 411-18.

22 Jansson-Frojmark M, Lindblom K. A bidirectional relationship
between anxiety and depression, and insomnia? A prospective
study in the general population. J Psychosom Res 2008;

64: 443-49.

23 Nierenberg AA, Husain MM, Wisniewski SR, et al. Residual
symptoms after remission of major depressive disorder with
citalopram and risk of relapse: a STAR*D report. Psychol Med 2010;
40: 41-50.

24 Nierenberg AA, Keefe BR, Leslie VC, et al. Residual symptoms
in depressed patients who respond acutely to fluoxetine.

J Clin Psychiatry 1999; 60: 221-25.

25 Perlis ML, Giles DE, Buysse DJ, Tu X, Kupfer DJ. Self-reported
sleep disturbance as a prodromal symptom in recurrent depression.
J Affect Disord 1997; 42: 209-12.

26 Bastien CH, Vallieres A, Morin CM. Precipitating factors
of insomnia. Behav Sleep Med 2004; 2: 50-62.

27 Vallieres A, Ivers H, Bastien CH, Beaulieu-Bonneau S, Morin CM.
Variability and predictability in sleep patterns of chronic
insomniacs. J Sleep Res 2005; 14: 447-53.

28 Buysse DJ, Angst ], Gamma A, Ajdacic V, Eich D, Rossler W.
Prevalence, course, and comorbidity of insomnia and depression
in young adults. Sleep 2008; 31: 473-80.

29 Morphy H, Dunn KM, Lewis M, Boardman HF, Croft PR.

Epidemiology of insomnia: a longitudinal study in a UK population.

Sleep 2007; 30: 274-80.

30 Morin CM, Belanger L, LeBlanc M, et al. The natural history
of insomnia: a population-based 3-year longitudinal study.
Arch Intern Med 2009; 169: 447-53.

31 Suka M, Yoshida K, Sugimori H. Persistent insomnia is a predictor
of hypertension in Japanese male workers. | Occup Health 2003;
45: 344-50.

32 Dew MA, Hoch CC, Buysse DJ, et al. Healthy older adults’ sleep
predicts all-cause mortality at 4 to 19 years of follow-up.

Psychosom Med 2003; 65: 63—73.

33 Vgontzas AN, Liao D, Pejovic S, et al. Insomnia with short sleep
duration and mortality: the Penn State cohort. Sleep 2010;

33: 115-64.

34 Spielman AJ, Glovinsky PB. The varied nature of insomnia. In:
Hauri P, ed. Case studies in insomnia. New York: Plenum Press,
1991: 1-15.

35 Deuschle M, Schredl M, Schilling C, et al. Association between a
serotonin transporter length polymorphism and primary insomnia.
Sleep 2010; 33: 34347,

36 Bonnet MH, Arand DL. Hyperarousal and insomnia: state
of the science. Sleep Med Rev 2010; 14: 9-15.

37 Riemann D, Spiegelhalder K, Feige B, et al. The hyperarousal
model of insomnia: a review of the concept and its evidence.

Sleep Med Rev 2010; 14: 19-31.

38 Lanfranchi PA, Pennestri MH, Fradette L, Dumont M, Morin CM,
Montplaisir J. Nighttime blood pressure in normotensive subjects
with chronic insomnia: implications for cardiovascular risk. Sleep
2009; 32: 760-66.

39 Benca RM, Obermeyer WH, Thisted RA, Gillin JC. Sleep and
psychiatric disorders. A meta-analysis. Arch Gen Psychiatry 1992;
49: 651-68.

40 Nofzinger EA, Buysse DJ, Germain A, Price JC, Miewald JM,
Kupfer DJ. Functional neuroimaging evidence for hyperarousal
in insomnia. Am J Psychiatry 2004; 161: 2126-28.

41 Beaulieu-Bonneau S, LeBlanc M, Merette C, Dauvilliers Y,

Morin CM. Family history of insomnia in a population-based
sample. Sleep 2007; 30: 1739—-45.

42 Altena E, Vrenken H, Van Der Werf YD, van den Heuvel OA,

Van Someren EJ. Reduced orbitofrontal and parietal gray matter
in chronic insomnia: a voxel-based morphometric study.
Biol Psychiatry 2010; 67: 182-85.

43 Riemann D, Voderholzer U, Spiegelhalder K, et al. Chronic
insomnia and MRI-measured hippocampal volumes: a pilot study.
Sleep 2007; 30: 955-58.

44 Benca RM. Diagnosis and treatment of chronic insomnia: a review.
Psychiatr Serv 2005; 56: 332—-43.

www.thelancet.com Vol 379 March 24, 2012

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Chesson A Jr, Hartse K, Anderson WM, et al. Practice parameters
for the evaluation of chronic insomnia. An American Academy of
Sleep Medicine report. Standards of Practice Committee of the
American Academy of Sleep Medicine. Sleep 2000; 23: 237—41.
Schutte-Rodin S, Broch L, Buysse D, Dorsey C, Sateia M. Clinical
guideline for the evaluation and management of chronic insomnia
in adults. J Clin Sleep Med 2008; 4: 487-504.

Littner M, Hirshkowitz M, Kramer M, et al, for the American
Academy of Sleep Medicine Standards of Practice Committee
Practice parameters for using polysomnography to evaluate
insomnia: an update. Sleep 2003; 26: 754—60.

Luyster FS, Buysse DJ, Strollo PJ Jr. Comorbid insomnia and
obstructive sleep apnea: challenges for clinical practice and
research. J Clin Sleep Med 2010; 6: 196-204.

American Psychiatric Association. DSM-5 Development. Sleep-wake
disorders. 2010. http://www.dsm5.org/proposedrevision/Pages/
Sleep-WakeDisorders.aspx (accessed Aug 1, 2011).

Sateia MJ, Doghramji K, Hauri PJ, Morin CM. Evaluation of chronic
insomnia. An American Academy of Sleep Medicine review. Sleep
2000; 23: 243-308.

Morin CM, Espie CA. Insomnia: a clinical guide to assessment
and treatment. New York: Kluwer Academic/Plenum, 2003.
Edinger JD, Carney CE. Overcoming insomnia: a cognitive-behavioral
therapy approach-therapist guide. New York: Oxford University Press,
2008.

Murtagh DR, Greenwood KM. Identifying effective psychological
treatments for insomnia: a meta-analysis. | Consult Clin Psychol
1995; 63: 79-89.

Morin CM, Culbert JP, Schwartz SM. Nonpharmacological
interventions for insomnia: a meta-analysis of treatment efficacy.
Am ] Psychiatry 1994; 151: 1172-80.

Smith MT, Perlis ML, Park A, et al. Comparative meta-analysis

of pharmacotherapy and behavior therapy for persistent insomnia.
Am ] Psychiatry 2002; 159: 5-11.

Morin CM, Hauri PJ, Espie CA, Spielman AJ, Buysse DJ, Bootzin RR.
Nonpharmacologic treatment of chronic insomnia. An American
Academy of Sleep Medicine review. Sleep 1999; 22: 1134-56.

Irwin MR, Cole JC, Nicassio PM. Comparative meta-analysis

of behavioral interventions for insomnia and their efficacy in
middle-aged adults and in older adults 55+ years of age.

Health Psychol 2006; 25: 3-14.

McCurry SM, Logsdon RG, Teri L, Vitiello MV. Evidence-based
psychological treatments for insomnia in older adults. Psychol Aging
2007; 22: 18-27.

Morin CM, Bootzin RR, Buysse DJ, Edinger JD, Espie CA,
Lichstein KL. Psychological and behavioral treatment of insomnia:
update of the recent evidence (1998-2004). Sleep 2006;

29: 1398-414.

Morgenthaler T, Kramer M, Alessi C, et al, for the American
Academy of Sleep Medicine. Practice parameters for the
psychological and behavioral treatment of insomnia: an update.
An American academy of sleep medicine report. Sleep 2006;

29: 1415-19.

Morin CM, Vallieres A, Guay B, et al. Cognitive behavioral
therapy, singly and combined with medication, for persistent
insomnia: a randomized controlled trial. JAMA 2009;

301: 2005-15.

Espie CA, MacMahon KM, Kelly HL, et al. Randomized clinical
effectiveness trial of nurse-administered small-group cognitive
behavior therapy for persistent insomnia in general practice. Sleep
2007; 30: 574-84.

Morin CM, Blais F, Savard J. Are changes in beliefs and attitudes
about sleep related to sleep improvements in the treatment of
insomnia? Behav Res Ther 2002; 40: 741-52.

Morin CM, Colecchi C, Stone ], Sood R, Brink D. Behavioral and
pharmacological therapies for late-life insomnia: a randomized
controlled trial. JAMA 1999; 281: 991-99.

Smith MT, Huang MI, Manber R. Cognitive behavior therapy for
chronic insomnia occurring within the context of medical and
psychiatric disorders. Clin Psychol Rev 2005; 25: 559-92.

Currie SR, Wilson KG, Pontefract A], deLaplante L.
Cognitive-behavioral treatment of insomnia secondary to chronic
pain. J Consult Clin Psychol 2000; 68: 407-16.

1139



Seminar

1140

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

Edinger D, Wohlgemuth WK, Krystal AD, Rice JR. Behavioral
insomnia therapy for fibromyalgia patients: a randomized clinical
trial. Arch Intern Med 2005; 165: 2527-35.

Espie CA, Fleming L, Cassidy J, et al. Randomized controlled
clinical effectiveness trial of cognitive behavior therapy compared
with treatment as usual for persistent insomnia in patients with
cancer. ] Clin Oncol 2008; 26: 4651-58.

Savard J, Simard S, Ivers H, Morin CM. Randomized study on the
efficacy of cognitive-behavioral therapy for insomnia secondary to
breast cancer, part I: sleep and psychological effects. J Clin Oncol
2005; 23: 6083-96.

Lichstein KL, Wilson NM, Johnson CT. Psychological treatment
of secondary insomnia. Psychol Aging 2000; 15: 232-40.
Rybarczyk B, Stepanski E, Fogg L, Lopez M, Barry P, Davis A.

A placebo-controlled test of cognitive-behavioral therapy for
comorbid insomnia in older adults. ] Consult Clin Psychol 2005;
73: 1164-74.

Taylor DJ, Lichstein KL, Weinstock J, Sanford S, Temple JR. A pilot
study of cognitive-behavioral therapy of insomnia in people with
mild depression. Behav Ther 2007; 38: 49-57.

Manber R, Edinger JD, Gress JL, San Pedro-Salcedo MG, Kuo TF,
Kalista T. Cognitive behavioral therapy for insomnia enhances
depression outcome in patients with comorbid major depressive
disorder and insomnia. Sleep 2008; 31: 489-95.

Currie SR, Clark S, Hodgins DC, El-Guebaly N. Randomized
controlled trial of brief cognitive-behavioural interventions for
insomnia in recovering alcoholics. Addiction 2004; 99: 1121-32.
Ouellet MC, Morin CM. Efficacy of cognitive-behavioral therapy
for insomnia associated with traumatic brain injury: a single-case
experimental design. Arch Phys Med Rehabil 2007; 88: 1581-92.
Pallesen S, Nordhus IH, Kvale G, et al. Behavioral treatment of
insomnia in older adults: An open clinical trial comparing two
interventions. Behav Res Ther 2003; 41: 31-48.

Morgan K, Dixon S, Mathers N, Thompson J, Tomeny M.
Psychological treatment for insomnia in the management of
long-term hypnotic drug use: a pragmatic randomised controlled
trial. Br J Gen Pract 2003; 53: 923-28.

Morin CM, Bastien C, Guay B, Radouco-Thomas M, Leblanc J,
Vallieres A. Randomized clinical trial of supervised tapering and
cognitive behavior therapy to facilitate benzodiazepine
discontinuation in older adults with chronic insomnia.

Am ] Psychiatry 2004; 161: 332-42.

Soeffing JP, Lichstein KL, Nau SD, et al. Psychological treatment
of insomnia in hypnotic-dependant older adults. Sleep Med 2008;
9: 165-71.

Vincent N, Lionberg C. Treatment preference and patient
satisfaction in chronic insomnia. Sleep 2001; 24: 411-17.

Bastien CH, Morin CM, Ouellet MC, Blais FC, Bouchard S.
Cognitive-behavioral therapy for insomnia: comparison of
individual therapy, group therapy, and telephone consultations.

J Consult Clin Psychol 2004; 72: 653-59.

Belleville G, Guay C, Guay B, Morin CM. Hypnotic taper with

or without self-help treatment: a randomized clinical trial.

J Consult Clin Psychol 2007; 75: 325-35.

Mimeault V, Morin CM. Self-help treatment for insomnia:
bibliotherapy with and without professional guidance.

J Consult Clin Psychol 1999; 67: 511-19.

Savard J, Villa J, Simard S, Ivers H, Morin CM. Feasibility

of a self-help treatment for insomnia comorbid with cancer.
Psychooncology 2010; published online Aug 2. DOI:10.1002/
pon.1818.

Ritterband LM, Thorndike FP, Gonder-Frederick LA, et al. Efficacy
of an internet-based behavioral intervention for adults with
insomnia. Arch Gen Psychiatry 2009; 66: 692-98.

van Straten A, Cuijpers P. Self-help therapy for insomnia:

a meta-analysis. Sleep Med Rev 2009; 13: 61-71.

Espie CA. “Stepped care”: a health technology solution for
delivering cognitive behavioral therapy as a first line insomnia
treatment. Sleep 2009; 32: 1549-58.

Hening WA, Allen RP, Chokroverty S, Earley CJ. Restless Legs
Syndrome. Philadelphia: Saunders, 2009.

Richardson GS, Roehrs TA, Rosenthal L, Koshorek G, Roth T.
Tolerance to daytime sedative effects of H1 antihistamines.

J Clin Psychopharmacol 2002; 22: 511-15.

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

Buscemi N, Vandermeer B, Hooton N, et al. The efficacy and safety
of exogenous melatonin for primary sleep disorders. A meta-analysis.
J Gen Intern Med 2005; 20: 1151-58.

Sack RL, Auckley D, Auger RR, et al, for the American Academy
of Sleep Medicine Circadian rhythm sleep disorders: part I, basic
principles, shift work and jet lag disorders. An American
Academy of Sleep Medicine review. Sleep 2007; 30: 1460-83.
Benke D, Barberis A, Kopp S, et al. GABA A receptors as in vivo
substrate for the anxiolytic action of valerenic acid, a major constituent
of valerian root extracts. Neuropharmacology 2009; 56: 174-81.
Fernandez-San-Martin M1, Masa-Font R, Palacios-Soler L,
Sancho-Gomez P, Calbo-Caldentey C, Flores-Mateo G. Effectiveness
of Valerian on insomnia: a meta-analysis of randomized
placebo-controlled trials. Sleep Med 2010; 11: 505-11.

Hindmarch I, Patat A, Stanley N, Paty I, Rigney U. Residual effects
of zaleplon and zolpidem following middle of the night
administration five hours to one hour before awakening.

Hum Psychopharmacol 2001; 16: 159-67.

Zammit GK, Corser B, Doghramji K, et al. Sleep and residual
sedation after administration of zaleplon, zolpidem, and placebo
during experimental middle-of-the-night awakening.

J Clin Sleep Med 2006; 2: 417-23.

Holbrook AM, Crowther R, Lotter A, Cheng C, King D.
Meta-analysis of benzodiazepine use in the treatment of insomnia.
CMAJ 2000; 162: 225-33.

Kales A, Manfredi RL, Vgontzas AN, Bixler EO, Vela-Bueno A,

Fee EC. Rebound insomnia after only brief and intermittent use

of rapidly eliminated benzodiazepines. Clin Pharmacol Ther 1991;
49: 468-76.

Zammit G. Comparative tolerability of newer agents for insomnia.
Drug Saf 2009; 32: 735-48.

Richardson GS, Zee PC, Wang-Weigand S, Rodriguez L, Peng X.
Circadian phase-shifting effects of repeated ramelteon
administration in healthy adults. ] Clin Sleep Med 2008; 4: 456—61.
Hoque R, Chesson AL Jr. Zolpidem-induced sleepwalking, sleep
related eating disorder, and sleep-driving:
fluorine-18-fluorodeoxyglucose positron emission tomography
analysis, and a literature review of other unexpected clinical effects
of zolpidem. J Clin Sleep Med 2009; 5: 471-76.

Avidan AY, Fries BE, James ML, Szafara KL, Wright GT,

Chervin RD. Insomnia and hypnotic use, recorded in the minimum
data set, as predictors of falls and hip fractures in Michigan nursing
homes. ] Am Geriatr Soc 2005; 53: 955-62.

Brassington GS, King AC, Bliwise DL. Sleep problems as a risk
factor for falls in a sample of community-dwelling adults aged
64-99 years. | Am Geriatr Soc 2000; 48: 1234-40.

Wang PS, Bohn RL, Glynn RJ, Mogun H, Avorn J. Zolpidem use and
hip fractures in older people. | Am Geriatr Soc 2001; 49: 1685-90.
Mendelson WB. Clinical distinctions between long-acting and
short-acting benzodiazepines. J Clin Psychiatry 1992; 53 (suppl): 4-7.
Krystal AD, Walsh JK, Laska E, et al. Sustained efficacy

of eszopiclone over 6 months of nightly treatment: results of

a randomized, double-blind, placebo-controlled study in adults with
chronic insomnia. Sleep 2003; 26: 793-99.

Ancoli-Israel S, Krystal AD, McCall WV, et al. A 12-week,
randomized, double-blind, placebo-controlled study evaluating the
effect of eszopiclone 2 mg on sleep/wake function in older adults
with primary and comorbid insomnia. Sleep 2010; 33: 225-34.
Krystal AD, Erman M, Zammit GK, Soubrane C, Roth T. Long-term
efficacy and safety of zolpidem extended-release 12-5 mg,
administered 3 to 7 nights per week for 24 weeks, in patients with
chronic primary insomnia: a 6-month, randomized, double-blind,
placebo-controlled, parallel-group, multicenter study. Sleep 2008;
31: 79-90.

Mayer G, Wang-Weigand S, Roth-Schechter B, Lehmann R,

Staner C, Partinen M. Efficacy and safety of 6-month nightly
ramelteon administration in adults with chronic primary insomnia.
Sleep 2009; 32: 351-60.

Pollack M, Kinrys G, Krystal A, et al. Eszopiclone coadministered
with escitalopram in patients with insomnia and comorbid
generalized anxiety disorder. Arch Gen Psychiatry 2008; 65: 551-62.
Fava M, McCall WV, Krystal A et al. Eszopiclone co-administered
with fluoxetine in patients with insomnia coexisting with major
depressive disorder. Biol Psychiatry 2006; 59: 1052-60.

www.thelancet.com Vol 379 March 24, 2012



Seminar

111

112

113

114

115

116

117

118

119

120

121

122

123

124

Fava M, Asnis GM, Shrivastava R, et al. Zolpidem extended-release
improves sleep and next-day symptoms in comorbid insomnia and

generalized anxiety disorder. J Clin Psychopharmacol 2009; 29: 222-30.

Roehrs TA. Does effective management of sleep disorders improve
pain symptoms? Drugs 2009; 69 (suppl 2): 5-11.

Wiegand MH. Antidepressants for the treatment of insomnia:

a suitable approach? Drugs 2008; 68: 2411-17.

Mayers AG, Baldwin DS. Antidepressants and their effect on sleep.
Hum Psychopharmacol 2005; 20: 533-59.

Ferguson SA, Rajaratnam SM, Dawson D. Melatonin agonists

and insomnia. Expert Rev Neurother 2010; 10: 305-18.

Buscemi N, Vandermeer B, Friesen C, et al. The efficacy and safety
of drug treatments for chronic insomnia in adults: a meta-analysis
of RCTs. J Gen Intern Med 2007; 22: 1335-50.

Roth T, Rogowski R, Hull S, et al. Efficacy and safety of doxepin
1mg, 3 mg, and 6 mg in adults with primary insomnia. Sleep 2007;
30: 1555-61.

Scharf M, Rogowski R, Hull S, et al. Efficacy and safety of doxepin
1mg, 3 mg, and 6 mg in elderly patients with primary insomnia:

a randomized, double-blind, placebo-controlled crossover study.

J Clin Psychiatry 2008; 69: 1557-64.

Wilson S, Argyropoulos S. Antidepressants and sleep: a qualitative
review of the literature. Drugs 2005; 65: 927—47.

Walsh JK. Enhancement of slow wave sleep: implications

for insomnia. J Clin Sleep Med 2009; 5: S27-32.

Roth T, Wright KP Jr, Walsh J. Effect of tiagabine on sleep in elderly
subjects with primary insomnia: a randomized, double-blind,
placebo-controlled study. Sleep 2006; 29: 335-41.

Walsh JK, Zammit G, Schweitzer PK, Ondrasik ], Roth T. Tiagabine
enhances slow wave sleep and sleep maintenance in primary
insomnia. Sleep Med 2006; 7: 155-61.

Walsh JK, Perlis M, Rosenthal M, Krystal A, Jiang J, Roth T.
Tiagabine increases slow-wave sleep in a dose-dependent fashion
without affecting traditional efficacy measures in adults with
primary insomnia. J Clin Sleep Med 2006; 2: 35-41.

Montgomery SA, Herman BK, Schweizer E, Mandel FS. The
efficacy of pregabalin and benzodiazepines in generalized anxiety
disorder presenting with high levels of insomnia.

Int Clin Psychopharmacol 2009; 24: 214-22.

www.thelancet.com Vol 379 March 24, 2012

125

126

127

128

129

130

131

132

133

134

135

136

Crofford L], Rowbotham MC, Mease PJ, et al, for the Pregabalin
1008-105 Study Group Pregabalin for the treatment of fibromyalgia
syndrome: results of a randomized, double-blind, placebo-controlled
trial. Arthritis Rheum 2005; 52: 1264-73.

Russell 1], Crofford LJ, Leon T, et al. The effects of pregabalin on
sleep disturbance symptoms among individuals with fibromyalgia
syndrome. Sleep Med 2009; 10: 604-10.

Cohrs S. Sleep disturbances in patients with schizophrenia:

impact and effect of antipsychotics. CNS Drugs 2008; 22: 939-62.
Wine JN, Sanda C, Caballero J. Effects of quetiapine on sleep in
nonpsychiatric and psychiatric conditions. Ann Pharmacother 2009;
43:707-13.

Krystal AD. A compendium of placebo-controlled trials of the
risks/benefits of pharmacological treatments for insomnia:

the empirical basis for U.S. clinical practice. Sleep Med Rev 2009;

13: 265-74.

Nowell PD, Mazumdar S, Buysse D], Dew MA, Reynolds CF 3rd,
Kupfer DJ. Benzodiazepines and zolpidem for chronic insomnia:

a meta-analysis of treatment efficacy. JAMA 1997; 278: 2170-77.
Milby JB, Williams V, Hall JN, Khuder S, McGill T, Wooten V.
Effectiveness of combined triazolam-behavioral therapy for primary
insomnia. Am J Psychiatry 1993; 150: 1259-60.

McClusky HY, Milby JB, Switzer PK, Williams V, Wooten V. Efficacy
of behavioral versus triazolam treatment in persistent sleep-onset
insomnia. Am J Psychiatry 1991; 148: 121-26.

Vallieres A, Morin CM, Guay B. Sequential combinations of drug
and cognitive behavioral therapy for chronic insomnia:

an exploratory study. Behav Res Ther 2005; 43: 1611-30.

Sivertsen B, Omvik S, Pallesen S, et al. Cognitive behavioral therapy
vs zopiclone for treatment of chronic primary insomnia in older
adults: a randomized controlled trial. JAMA 2006; 295: 2851-58.
Hauri PJ. Can we mix behavioral therapy with hypnotics when
treating insomniacs? Sleep 1997; 20: 1111-18.

Jacobs GD, Pace-Schott EF, Stickgold R, Otto MW. Cognitive
behavior therapy and pharmacotherapy for insomnia: a randomized
controlled trial and direct comparison. Arch Intern Med 2004;

164: 1888-96.

1141



	Chronic insomnia
	Introduction
	Clinical presentation and findings
	Epidemiology
	Prevalence
	Comorbidity
	Course and prognosis

	Pathophysiological mechanisms
	Assessment and diagnosis
	Cognitive behavioural therapy
	Rationale and indication
	Evidence for efficacy
	Long-term outcomes
	CBT for comorbid insomnia
	CBT for older adults
	Practical considerations for CBT implementation

	Pharmacotherapy
	OTC agents
	Hypnotic agents
	Other prescription agents
	Choice of drug
	Combined CBT and drug treatment

	Conclusion
	Contributors
	Acknowledgments
	References




