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Summary Sleep disturbances are almost always present in patients with depression.
Though sleep disturbances generally abate with the resolution of depression, some
patients continue to report poor sleep. Since a number of studies have demonstrated
that insomnia increases the risk of new-onset depression and recurrence of depression,
optimal management of insomnia associated with depression becomes an important
clinical goal. Antidepressant agents have variable effects on sleep and in fact, some
antidepressants seem to worsen sleep in patients with depression. This article reviews
various treatment options in the management of patients presenting with insomnia
and depression, including single agents, combination strategies and behavioral
interventions.
Q 2003 Elsevier Ltd. All rights reserved.

Poor sleep is such a fundamental aspect of
depression that one needs to be careful in making
a diagnosis of depression in the absence of sleep
complaints. Sleep disturbances in depression
include insomnia, the more common form, and
hypersomnia. In fact, some patients fluctuate
between hypersomnolence and insomnia during the
course of an episode of depression. These different
patterns of sleep disturbances reflect the psycho-
biological heterogeneity of depressive syndromes.
The onset, depth, duration, and restorative quality
of sleep also are influenced by an age-dependent
interplay of serotoninergic, noradrenergic, cholin-
ergic, and peptidergic neurotransmission systems.
Some of the sleep disturbances associated with
depression are of prognostic value, predicting
poorer response to some forms of therapy as well

as relapses and recurrences. This article will address
management of insomnia associated with the
depressive disorders, including bipolar depression,
major depressive disorder, and dysthymia. After
briefly reviewing the epidemiology and pathophy-
siology of difficulties initiating and maintaining
sleep, the strategies used to treat insomnia in
depression will be discussed, beginning with the
simplest ‘monotherapy’ strategies and moving on to
the various adjunctive approaches.

Clinical correlates

The incidence and severity of sleep disturbances
associated with depression are partly dependent on
factors such as age, sex, and the subtype and
severity of the depressive syndrome. As is generally
true for the non-depressed, aging is associated with
greater difficulty maintaining sleep in depression.
Hypersomnolence, by contrast, is more common
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earlier in life and may be nearly as prevalent as
insomnia among younger depressed women.1,2

Bipolar depression3 and seasonal (Fall/Winter pat-
tern) depression4 are also associated with a
relatively higher prevalence of hypersomnia. Astute
clinicians also watch for a sudden decrease in sleep
in bipolar depression as an indicator of the
transition to mixed, psychotic or manic episodes.13

Insomnia associated with depression is generally
described by three overlapping presentations:
difficulty falling asleep (DFA), difficulty staying
asleep or sleep continuity disturbances (SCD), and
early morning awakening (EMA). Although none of
these disturbances is pathognomonic of depression,
DFA is usually viewed as the least specific (i.e. very
common in many other disorders) and EMA as the
most specific. The most severe insomnias are
associated with recurrent, melancholic depressive
episodes and psychotic depressions, which are also
the conditions more likely to occur among older
adults.5 – 7 Comorbid anxiety associated with
depression also increases the likelihood of worsen-
ing insomnia. In turn, the severity of depressive
insomnia has been linked to suicidality8,9 and
poorer response to various forms of antidepressant
treatment.10 –12

Sleep disturbances also represent antecedents or
risk factors for subsequent depressive episodes. For
example, among both younger adults and those at
mid-life, insomnia is associated with a 2–4 fold
increased risk for depression during longitudinal
follow-up.13 – 15 The re-emergence of insomnia
similarly can herald a new episode of recurrent
depression.16 Similarly, improvement in subjective
insomnia is closely related to global improvement in
depression.17 Together, these observations suggest
that insomnia is a form fruste of at least some forms
of mood disorder.

Pathophysiology

The polysomnogram has, for 50 years, been the
principal tool for investigating the pathophysiology
of sleep disturbances. The discovery of rapid eye
movement (REM) sleep (and it’s relation to dream-
ing) presaged a period of intense investigation of
sleep as a dynamic process involving both circadian
and ultradian rhythms.

At the electrophysiological level, a night of
healthy sleep can be thought of a series
of progressions through 5 states of brain activity,
including both 4 arbitrarily defined stages of
nonREM sleep and 3–6 periods of REM sleep. The
stages 3 and 4 of nonREM sleep, also known as slow

wave sleep, are characterized by the predomi-
nance of delta (slow) waves, as well as the lowest
levels of spontaneous movement and arousability.
Slow wave sleep also has been shown to be
associated with the lowest absolute rate of brain
glucose metabolism18,19 and there is increasing
certainty that slow wave sleep is biologically
necessary.20

High amplitude delta waves are concentrated in
the first half of the night. The first nocturnal period
of slow wave sleep also is normally paired with the
circadian surge in secretion of growth hormone.
The amount of slow wave sleep decreases across a
night and, after adolescence, is progressively less
across each subsequent decade of longevity. The
decline in the amount of slow wave sleep associated
with normal aging is further accelerated by most
serious general medical and mental illnesses.21

Slow wave sleep thus can be thought of as a general
health indicator.

Most people have 3–6 periods of REM sleep across
the night, occurring at approximately 90-minute
intervals. Defined by the characteristic eye move-
ments and faster electroencephalographic activity,
about 90% of dreaming occurs in REM sleep. Most
experts now agree that REM sleep is associated with
consolidation of new knowledge and integration of
waking affective experiences.22,23 Not surprisingly,
this psychologically complex stage of sleep is
associated with increased blood flow and glucose
metabolism in limbic regions.24 REM sleep has an
ultradian pattern that is reciprocal to slow wave
sleep: REM periods typically increase in length and
‘intensity’ (i.e. number of eye movements per unit
of time) as the night progresses.

Various changes in REM sleep have been demon-
strated in different depressive states.25 At the least
specific level, states of heightened generalized
arousal tend to inhibit the onset of REM sleep,21

an effect mimicked by psychostimulants.26 By
contrast, affectively charged states, including
depressive dysphoria, mania, and the flashbacks of
post-traumatic stress disorder, have been associ-
ated with increased REM sleep indices.21,27,28

However, depressive syndromes associated with
general medical disorders may be characterized by
either decreased REM time or reduced REM inten-
sity.21,29 Some abnormalties in REM sleep especially
reduced REM latency were widely thought to be
specific to depression. However, a subsequent
meta-analysis demonstrated that none of abnorm-
alities in REM sleep is unique to depression.27

Apart from the changes in REM sleep, other
common polysomnographic features of patients
with depression are reduced sleep efficiency,
increased sleep latency, frequent awakenings,
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increases in stage 1 and 2 sleep and reduced slow
wave sleep.30 Some but not all of these polysomno-
graphic features tend to normalize with the
resolution of depression.31

Sleep patterns in depression have consistently
shown age effects in different studies. For example,
EEG sleep studies of depressed children and
adolescents have not revealed the same magnitude
of changes as seen in adults.32 Lauer and colleagues
(1991) have also demonstrated that there is no
difference in REM latency between the depressed
and the controls until the middle of the fourth
decade of life.33 Similarly, elderly patients with
depression do not tend to show significant differ-
ences in their sleep patterns as compared to age-
matched controls. One possibility is that due to the
age-related decline in sleep variables like slow
wave sleep, elderly patients have very little (in
terms of sleep) to lose.27,30 It is also possible that
depression in the very young and the very old has a
different etiopathogenesis than in those in their
middle years.

All antidepressant medications have some
effects on sleep architecture.34 Suppression of
REM sleep with the treatment of depression was
such a consistent finding in early studies that it was
seen as essential for the antidepressant action. This
belief was further supported by the evidence of
correlation between clinical response and REM
suppression as well as temporal relationship
between the onset of clinical response and REM
suppression. However, some of the latter studies
suggested that REM suppression is not necessary for
antidepressant action. For example, some studies
show evidence of no change35 – 37 or even an
increase in REM sleep38 with the treatment of
depression. Recently, Landolt and colleagues
(2001) have also demonstrated that antidepressant
response to phenelzine treatment does not depend
on elimination of REM sleep or inhibition of slow
wave activity in non-REM sleep.39 However, the
generalizibility of some of these studies is limited
by their small sample sizes.

Insomnia with depression: treatment
choices

Before initiating treatment of the insomnia associ-
ated with depression, it is important to rule out
primary sleep disorders such as sleep apnea and
periodic leg movement syndrome. Patients with
sleep apnea and PLMS have higher rates of
depression than the general population.40 –42 Fur-
thermore, there is evidence that effective treat-

ment of sleep apnea improves mood in these
patients.41,43,44 It is not clear if treatment of PLMS
offers similar benefits.

Another reason for ruling out primary sleep
disorders is that some of the agents used in the
treatment of insomnia associated with depression
are known to worsen primary sleep disorders. For
example, some, but not all antidepressant agents
are associated with worsening of PLMS.45 Similarly,
there is evidence that hypnotics may worsen
obstructive sleep apnea syndrome.46 However,
some studies suggest that hypnotics may improve
sleep without affecting breathing in patients with
mild sleep apnea.47 Thus, a cautious and ‘case by
case’ approach is recommended in prescribing
hypnotics in patients with sleep apnea. In our
practice, we also try to avoid serotonergic anti-
depressant agents in patients with significant PLMS.

Prescription of a single agent

Use of a single agent at bedtime simplifies
adherence and minimizes cost and the risk of
drug-drug interactions. The effects of tertiary
tricyclic antidepressants (e.g. amitriptiline, doxe-
pin, trimipramine), selective serotonin reuptake
inhibitors (fluoxetine, sertraline, paroxetine, cita-
lopram), trazodone, nefazodone, mirtazapine,
bupropion and venlafaxine have been studied as
single agents in the treatment of depression and
insomnia. Among the tricyclic antidepressants
(TCAs), both amitriptyline and trimipramine have
been shown to improve mood and sleep in well-
controlled studies.48 –50

The TCAs have REM suppressing effects, which
range from modest (i.e. a 20% reduction in REM
time) to marked (i.e. a 75% reduction in REM
time).51 REM suppression is typically greater during
the first 3 to 4 h of sleep 52 and there is some
accommodation to these effects with extended
therapy.53 In fact, the intensity of REM sleep during
the final hours of sleep may actually increase over
time to a level greater than at pretreatment.

The degree of suppression of REM sleep early
during TCA monotherapy has some predictive
effects on subsequent antidepressant response.54,55

This effect, which is largely independent of seda-
tive effects, is probably a direct consequence of
monoamine reuptake inhibition in brainstem ser-
otoninergic and/or noradrenergic nuclei.

Due to their more troublesome side effect profile
and potential for lethality in overdose, the TCAs
have been largely replaced by the selective
serotonergic agents (SSRIs) as the most commonly
used antidepressants throughout much of the
world. SSRIs are generally considered to be less
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sedating than most of the TCAs and, in fact, seem to
be activating.56 For example, reduced sleep con-
tinuity has been documented in the PSG recordings
with the use of various SSRIs.37,56 –60 Despite this
apparent worsening of sleep, many patients report
improvements in subjective sleep during SSRI
therapy.37,61 This is explained partly by the fact
that people (with or without depression) are likely
to underestimate the number of short awaken-
ings62,63 and partly by the alleviation of the
negative cognitive set associated with depression.
Nevertheless, a sizable minority of patients report
either persistent or worsening insomnia with the
use of an SSRI.64

In one study, the effects of venlafaxine on sleep
architecture more or less paralleled those of the
SSRIs.65 However, that study only employed lower
doses of venlafaxine, doses in which it acts
predominately as a serotonergic agent. It will be
interesting to study the effects of venlafaxine on
sleep in doses commonly used in clinical practice.

Though there is very limited data on the effect of
bupropion on sleep,36 it also is generally considered
an activating antidepressant. Because of their
activating effects, a number of patients taking
SSRIs, venlafaxine or bupropion are coprescribed
benzodiazepines or sedating antidepressants, and
yet others are switched to sedating antidepress-
ants. Some physicians even choose agents such as
TCAs, trazodone, nefazodone or mirtazapine ahead
of the SSRIs, venlafaxine and bupropion in the
treatment of depressive insomnia. Due to the
paucity of comparative studies regarding the super-
iority of one antidepressant over the other, treat-
ment choices are driven by individual preferences.
The recommendations that we usually make to our
patients are summarized in Fig. 1.

There is evidence that monotherapy with trazo-
done, nefazodone and mirtazapine (in moderate
doses) relieves depressive insomnia. Among these,
trazodone is seldom used now as an antidepressant,
though two studies have documented the improve-
ment in clinical parameters of depression as well as
on the polysomnographic variables with trazodone
monotherapy.66,67 Nefazodone has definite ben-
eficial effects on self-report and PSG measures of
depressive insomnia when used as a monother-
apy.37,68,69 In a large multi-center trial, nefazodone
therapy also had significantly more rapid and
greater ultimate improvement of depressive insom-
nia than those treated with psychotherapy despite
the two interventions having similar overall anti-
depressant effects by the end of the acute phase.70

Nefazodone is also much less likely to cause
orthostasis than its predecessor, trazodone, and

(to date) there have been no reports of priapism
among nefazodone-treated men.

Mirtazapine is a tricyclic-like compound that is
virtually devoid of effects on monoamine reuptake
or cardiac conduction. Mirtazapine is a potent
blocker of 5-HT2, 5-HT3, and histamine receptors
and, among the newer antidepressants, it has the
strongest initial sedative effects.71,72 These effects
cause daytime sedation in about 50% of patients
during the first two weeks of mirtazapine mono-
therapy.72

There are several small studies of the effects of
mirtazapine on PSG profiles that document modest
REM suppression and significant reductions of
nocturnal awakenings and awake time.73 In one
such study, six depressed patients treated with
mirtazapine had a rapid improvement in subjective
depression scores and objective sleep par-
ameters.74 Moreover, sleep architecture and day-
time alertness were preserved. Further
polysomnographic study of mirtazapine in larger
groups of depressed patients is needed.

Co-prescription of antidepressants

Persistent insomnia during antidepressant treat-
ment also can be dealt with by prescription of a
second antidepressant medication. Although we
know that this strategy is commonly used, the actual
frequency of this practice is not well-quantified.

Figure 1 A proposed treatment decision–tree.

R.D. Jindal, M.E. Thase22



Typically, compounds such as trazodone, doxepin,
trimipramine, amitriptyline, nefazodone, or mirta-
zapine are used to capitalize on sedative effects
associated with blockade of histamine or 5-HT2

post-synaptic receptors. This practice has several
advantages, foremost being avoidance of concerns
of abuse, dependence, or tolerance associated with
other sedative-hypnotics if longer-term therapy is
required. Other strengths include the possibility of
synergistic or adjunctive antidepressant effects
and, with the exception of nefazodone and mirta-
zapine, the availability of relatively inexpensive
generic formulations.

One important shortcoming of the antidepress-
ant co-prescription strategy is a relative lack of
good data on the effectiveness of these strategies.
One study demonstrated an improvement in sub-
jective sleep with the addition of trazodone in
depressed patients treated with either fluoxetine or
bupropion.75 However, that study did not employ
PSG recording.

To our knowledge, there are no PSG studies of
co-prescription of TCAs with SSRIs, venlafaxine,
bupropion, or reboxetine: experience with the
tricyclics as concomitant medications is thus
anecdotal. The TCAs most widely chosen are
strongly antihistaminic, although it is possible that
5-HT2 blockade also may be implicated. Of course
as the effects on TCAs alone, even at modest doses
have been studied systematically in the sleep
laboratory, some inferences can be drawn.

A second area of concern centers on safety.
Potential problems include drug-drug metabolic
interactions (e.g. elevated TCA plasma levels
because of inhibition of CYP P450 2D6 or 3A4

isoenzymes), blood level related TCA effects on
cardiac conduction, and orthostatic hypotension,
which can occur even at lower TCA doses. The TCAs
also can be lethal in overdoses as small as 1,000 mg
of amitriptyline or its equivalent and such lethality
may be increased if the concomitant antidepressant
affects TCA metabolism or sedation thresholds.

Although not yet studied in the sleep laboratory,
co-prescription of mirtazapine (15–30 mg) and a
SSRI, venlafaxine, bupropion, or reboxetine could
be expected to have beneficial effects on persistent
insomnia. Mirtazapine, unlike the TCAs, does not
have metabolic interactions with other newer
antidepressants and also could be expected to
lessen other treatment-emergent 5-HT3 -mediated
gastro-intestinal side effects.74 Beyond initial day-
time sedation, the major adverse effects attribu-
table to mirtazapine therapy are increased
appetite and weight gain (both ranging between
20 and 30% in acute phase trials).74 It is not clear if

co-prescription of a second antidepressant would
lessen or worsen weight gain.

Some physicians also co-prescribe nefazodone
(50–200 mg/q.h.s.) to treat persistent insomnia
during SSRI therapy. In our experience, it is less
useful than trazodone as a co-therapy. One concern
about adding nefazodone to ongoing SSRI therapy
pertains to anecdotal reports of poor tolerability.76

This could result from inhibition of both CYP P450
2D6 (selected SSRIs) and 3A4 (nefazodone), includ-
ing the possibility of significant increases in the
nefazodone metabolite meta-chlorophenylpipera-
zine (mCPP). This metabolite can paradoxically
worsen depression and cause feelings of tenseness
(anxiety).77

Co-prescription with benzodiazepines

Evidence from drug utilization data-bases suggests
that 30–40% of patients treated with SSRIs receive
concomitant benzodiazepines (BZ).78 In our experi-
ence, about one-half of such co-prescription is for
treatment of persistent insomnia.

The prescription of benzodiazepine sedative-
hypnotics has long been a subject of much debate.
On one hand, the BZs are remarkably safer and less
prone to problems with abuse or dependence than
earlier sedative-hypnotics. The mechanism of
action is well-understood and this effect appears
to complement, not counteract, the impact of SSRIs
and other newer antidepressants on CNS arousal.
Interactions between BZs and SSRI, when present,
simply result in higher BZ plasma levels, which can
readily be dealt with by reduction of BZ dosage. On
the other hand, there is a small but definite risk that
the patient who begins BZ therapy will become
physiologically dependent and never willing to stop
therapy. This can occur even within a month of
use.78 A fair proportion of both physicians and their
patients have definite reservations about ‘getting
hooked’ on sleeping pills. It is possible that the
objective benefits on nightly BZ therapy generally
wane during extended treatment, although the
patient’s subjective (perceived) sense of benefit
persists.79

The various BZs used for management of
persistent or treatment-emergent insomnia are
available in generic formulations. The principal
factors differentiating between individual com-
pounds are elimination half-lives and duration of
action. The BZs can be grouped into 4 categories
based on these characteristics: ultra-short (triazo-
lam), short (alprazolam, lorazepam), intermediate
(clonazepam), and long (diazepam, nitrazepam).
Longer half-lived medications are generally not
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used with elders to prevent drug accumulation and
hang over.

Abuse potential is linked to both greater lipo-
phylicity of particular BZs and a shorter elimination
half-life. Alprazolam and lorazepam tend to be
more notorious in this regard. However, all BZs have
abuse potential and all potentiate the effects of
alcohol. Reports of marked amnestic effects are
generally limited to the ultra-short and short-acting
BZs, particularly if combined with alcohol. Con-
versely, ‘hang-over’ effects are more common with
the longer acting BZs.

The effects of BZs on sleep have been studied
extensively in healthy volunteers and people with
insomnia. Two placebo-controlled studies have
shown the benefit of triazolam among patients
with depression and insomnia taking TCAs.81,82

Other controlled studies have documented the
concomitant benefit of lormetazepam83 and chlor-
diazepoxide84 in patients being treated with TCAs.
Similarly, the efficacy and tolerability of four
different BZ agents as adjunctive therapy has
been documented in patients being treated with
nefazodone.85

Perhaps surprisingly, we could not identify any
controlled PSG studies of depressed patients taking
BZs and concomitant SSRIs. Nevertheless, the
results from studies of insomnia should be directly
relevant. At therapeutic doses BZs decrease sleep
latency and reduce nocturnal awakenings, resulting
in an increase in total sleep time. BZs have a modest
REM-suppressing effect and typically have no effect
on slow wave sleep. Rebound insomnia and
increased REM ‘pressure’ will occur after abrupt
discontinuation, even after only a few weeks of
therapy. Of course, more pronounced, and even
potentially medically dangerous withdrawal syn-
dromes are possible after months of nightly therapy
at higher doses.

Studies relying on clinical ratings document that
co-administration of a BZ with an antidepressant
agent results in more rapid symptomatic improve-
ments than antidepressant monotherapy, especially
on ratings of anxiety and insomnia.86 A recent study
of this type compared co-therapy with fluoxetine
(20 mg/day) and clonazepam (0.5–1.0 mg) against
fluoxetine and placebo.87 The patients receiving
combined therapy experienced significantly greater
improvements in depression scores during the first 3
weeks of therapy. However, tapering of clonazepam
after 3 weeks resulted in some worsening of
depression scores and after 6 weeks of therapy,
the fluoxetine plus placebo group had achieved
comparable antidepressant response. A more
recent study by the same group of researchers
shows that continued cotherapy (fluoxetine and

clonazepam) though safe even at 18 weeks, loses its
advantage over fluoxetine monotherapy at
3 weeks.88

The vast majority of patients receiving long-
term BZ co-therapy do not require progressive
dose escalation. Some patients will develop
physiologic tolerance, however, and such patients
point to rebound insomnia on nights that the
medication was not been taken as powerful
evidence of the need for ongoing therapy. Given
the likelihood that a successful course of anti-
depressant therapy will be continued for months or
even years, it seems prudent to shift to inter-
mittent BZ doses within the first weeks of therapy
if possible (Table 1).

GABA A receptor agonists

Zolpidem (Ambienw) and zaleplon (Sonataw) are
examples of BZ-like drugs that selectively bind to
the v1 site of the GABA-A receptor. The goal of
further lessening the side effects and abuse
potential associated with conventional BZs led to
the development of these selective compounds.
Both the medications are short acting and there are
fewer problems with ‘hangover’ effects. The
efficacy of these two medications has been demon-
strated in a number of studies.89,90 Of the two,
there is more data available with the use of
zolpidem. For example, a large well-controlled,
multi-site study has shown the efficacy of zolpidem
in insomnia associated with depression that is
persistent despite SSRI therapy.91

Both of zolpidem and zaleplon are now exten-
sively prescribed by generalists and psychiatrists
alike. However, both medications are still patent-
protected and, as such, cost is the major limitation
when compared to other popular strategies. More-
over, a recent meta-analyses demonstrated evi-
dence of tolerance with the use the zolpidem.92 The
authors also concluded that the available data for
zaleplon was insufficient to assess its risk of
tolerance.

Nonprescription (‘over the counter’)
sleep aids

Many patients use ‘over the counter’ sleep aids
because of the convenience (i.e. no doctor’s visit
or prescription is needed) and freedom of choice
(see Table 2). The most commonly chosen brands
include potent antihistamines such as diphenhy-
dramine or doxylamine. In the past decade,
‘natural’ compounds such as valerian, melatonin,
5-hydroxytryptamine, catnip, chamomile, gotu
kola, hops, L-trytophan, lavender, passion-flower,
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skull cap also have gained in popularity.93

However, there is a paucity of data supporting
their use. In a randomized, placebo-controlled
double-blind study, depressed patients treated
with fluoxetine reported improved sleep with the
use of melatonin.94 That study relied solely on a
subjective sleep quality index and did not employ
PSG recordings. Similarly, valerian has been cred-
ited with improvement in subjective sleep in one
study.95 However, two other studies employing PSG
recordings failed to show an improvement in sleep
with the use of valerian.96,97 To the best of our
knowledge, there are no studies supporting the use
of other ‘natural’ compounds. Quality control is
another potential problem with the ‘natural’
compounds, as they are classified as dietary
supplements in the United States and quality,
potency, and bio-availability are not regulated by
the Food and Drug Administration (FDA). Lack of
FDA oversight also enables manufacturers to make
more dramatic claims of benefits. Though toler-
ance to sedative effects is commonly reported with
extended use, there are no reports of withdrawal
effects with the discontinuation of these ‘over the
counter’ agents and as such these agents do not
seem to be habit-forming. It is ironic that the
antihistaminic effects of TCAs such as amitriptyline
or doxepin can be reproduced by adding 50 mg of
diphenhydramine at bedtime to an ongoing regi-
men of an SSRI. This combination is costlier than a
medication such as amitriptyline, but conserves
much of the safety advantage of the newer
antidepressants. Some caution is necessary to
avoid concomitant use of antihistamine sleep aids
and mirtazapine (as a potent histamine1 receptor
blockade) and the potential for drug-drug inter-
actions of yet to be identified mechanisms
may exist for valerian. Melatonin at supraphysiolo-
gic doses also has the theoretic potential to

exacerbate depression98 and suppress secretion of
endogenous melatonin.99

Behavioral sleep management

Relatively simple sleep enhancing strategies have
been available for years but are seldom utilized by
psychiatrists and other physicians. These beha-
vioral management strategies build upon the ‘dos
and don’ts’ of sleep hygiene by educating patients
about factors that can disrupt sleep (‘stimulus
control’) and encourage stable sleep-wake sche-
dule (‘temporal control’). To summarize briefly,
patients are asked to refrain from caffeine and

Table 1 Benzodiazepines commonly used to treat insomnia.

Benzodiazepine Usual therapeutic dose Time until onset
of action (min)

Half life (h)

Adult mg/day Geriatric mg/day

Chlorazepate 3.75–15 3.75–7.5 30–60 6–8 (48–96 for the metabolite)
Estazolam 1–2 0.5–1 15–30 8–24
Oxazepam 15–30 10–15 30–60 2.8–5.7
Quazepam 7.5–15 7.5 20–45 15–40 (39–120 for the metabolite)
Temazepam 15–30 7.5–15 45–60 3–25
Triazolam 0.125–0.25 0.125 15–30 1.5–5
Clonazepama0.5–2 0.5–2 0.5–2 0.25–1 20–60
19–60 Lorazepama 1–4 0.25–1 30–60

Adapted with permission from Kupfer DJ and Reynolds CF III, 1997 80

a Clonazepam and lorazepam are not approved by the FDA for the treatment of insomnia.

Table 2 Over the counter sleep aids.

Antihistamines Diphenhydramine or doxylamine.
Available as tablets. They are also
present in many over the counter
preparations with the suffix ‘PM’ such
as Tylenolw PM

Melatonin Available as a tablet.
Dose 1–10 mg

Chamomile A white apple-scented flower. Dried,
capsules, aromatic oil used as
teas, baths, aroma

Hops Raw flowers/extract used as teas
California poppy A non-narcotic flower. Raw flower/extract

used in teas
Catnip Dried leaves used as teas
Lemon balm Raw leaves, oil used

as teas, baths, massages
Lavender Oil, lotions used as

aroma, teas, massages, baths
Passion flower Dried, capsules, oil used

as aroma, teas, bath
oil, tablets, capsules

Skullcap Dried leaves, teas, tablets, capsules
Valerian root Raw, tablets, powder used

as teas, tablets
Gotu kola Dried herb, tea, dried leaves
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brisk exercise in the evening and to pick
a reasonable regular time for ‘lights out.’ The
room is kept cool, dark, and as noise-free as
possible. Arousing prompts, such as an illuminated
clock face, are turned out of sight and snacking,
reading, or watching television in bed is voluntarily
suspended. Inability to fall asleep within 15 min
triggers a stimulus shift, such as moving to another
room and reading under dim light until one is
sufficiently drowsy to return to bed. A regular wake
time also is set, and should be adhered to
regardless of the quality or duration of the night’s
sleep.

Sleep restriction is a critical aspect of beha-
vioral management. Beyond constraining morning
sleep time, napping is discouraged if possible and,
if irresistible, limited to a brief 30 min nap at
midday (i.e. ‘the power nap’). Sleep restriction
also may be intensified by slightly curtailing
the time spend in bed at night. For example, if
the person desires 7 h of sleep and habitually
retires at 2300 h, ‘lights out’ may be delayed to
midnight, keeping the wake up time to 0600 h. Bed
time may then be shifted backwards in 15 min
intervals per week.

Insomnia associated with heightened dysphoric
arousal may require more intensive cognitive and
behavioral strategies. Progressive deep muscle
relaxation and biofeedback are example of more
elaborate stimulus control procedures that help the
patient shift attentional focus to more calming or
neutral inputs. Cognitive interventions are similarly
useful to help to recognize disturbing sleep-related
thoughts (‘If I can’t get to sleep within 15 min
tomorrow will be a disaster!’) and practice less
upsetting alternatives (‘Although I don’t feel as
well when I can’t sleep, its not the end of the world
and I’ve got a lot of experience functioning despite
my insomnia’).

Behavioral management strategies typically can
be taught within 30–90 min. These strategies have
been shown to have more durable benefits than
sedative-hypnotics in the treatment of insomnia.100

The sustained benefit of behavioral management
may eventually offset greater acute cost. They do
require a greater level of motivation on the part of
both patient and provider and the relative underuse
largely reflects the comparative ease of writing a
prescription. Also, some patients simply cannot
master these strategies or despite great effort
glean little benefit.

A recent comparative meta-analysis of treat-
ment studies of insomnia shows similar overall
benefits for behavioral strategies and pharma-
cotherapy.101 Earlier, Morin and colleagues102

reviewed the evidence regarding the efficacy of

non-pharmacological treatments for primary
chronic insomnia, and concluded that three
therapies (i.e. stimulus control, progressive
muscle relaxation and paradoxical intention)
met American Psychological Association (APA)
criteria for empirically supported treatments.
They also noted that three treatments (sleep
restriction, biofeedback and multifaceted cogni-
tive-behavioral therapy) met the APA criteria for
probably efficacious treatments.

Though most of the empirical evidence sup-
porting behavioral therapy comes from studies of
primary insomnia, at least one study demon-
strates the benefit of concomitant behavioral and
pharmacological treatment in improving insomnia
associated with other psychiatric disorders.103

The work of Morin and his colleagues helped
the American Academy of Sleep Medicine (AASM)
to frame its practice parameters for the non-
pharmacological treatment of chronic insom-
nia.104 The AASM has recommended stimulus
control as the generally accepted patient care
strategy with a high level of clinical certainty.
The AASM rated progressive muscle relaxation,
paradoxical intention, and biofeedback as thera-
pies with a moderate degree of clinical certainty,
and sleep restriction and multicomponent CBT as
therapies with uncertain clinical use. The AASM
found insufficient evidence to recommend the use
of sleep hygiene education, imagery training and
cognitive therapy as single therapy. The AASM
practice parameters pertain to insomnia in gen-
eral and their applicability to insomnia associated
with depression is uncertain. Further research
effort directed at patients with depressive dis-
orders will help optimize treatment for this
population. There is also a need for systematic
study of concomitant behavioral and pharmaco-
logical therapies in the management of insomnia
associated with depression.

In summary, sleep disturbances are an integral
part of depression. Though a causal relationship
between insomnia and depression is unproven,
optimum management of insomnia may play an
important part in the prevention and treatment of
depression. Empirical evidence is available regard-
ing the efficacy of a wide variety of interventions,
such as behavioral therapies, pharmacotherapies
(including sedating antidepressants, co-prescrip-
tions of antidepressants and hypnotics and over the
counter products etc.), in the treatment of insom-
nia associated with depression. However, due to
the paucity of comparative studies of different
interventions, treatment algorithm is driven
by individual choice of the patients and their
clinicians. Continued research is needed to
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standardize the treatment of insomnia associated
with depression.

Practice points

† rule out primary sleep disorders such as
Sleep apnea, Periodic leg movement
syndrome

† consider a newer antidepressant with
beneficial effects for sleep (e.g.,
nefazodone or mirtazapine) as the first line
intervention

† when safety and tolerability indicators are
favorable, trazodone and some tricyclic
antidepressants also might be considered

† for patients who experience treatment-
emergent or persistent insomnia while
taking SSRIs, bupropion or venlafaxine,
either add a hypnotic medication (such as
zolpidem, zaleplon, or benzodiazepine),
begin behavioral therapy, or switch to a
sedating antidepressant

† Reserve antidepressant combinations for
patients who have inadequate responses to
monotherapy

Research agenda

To determine if
† the following pharmacotherapies are

effective in large polysomnographic studies
of patients with insomnia associated with
depression?

* mirtazapine monotherapy
* combination of trazodone and SSRI or

bupropion or venlafaxine
* combination of benzodiazepines and SSRI,

bupropion or venlafaxine
* combination of ‘natural’ products and

SSRIs, bupropion, venlafaxine

† any of the antidepressant agents is superior
to others in comparative studies in these
patients?

† the agents such as zolpidem and zaleplon
are effective beyond 6 months?

† sequential strategies (e.g.
pharmacotherapy followed by behavioral
therapy) offer any advantage over
monotherapies?

† combined therapy is better than
monotherapy (pharmacotherapy or
behavioral therapy)?
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