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ysfunctional sleep conditions, including insomnia,

hypersomnia, and excessive sleepiness, are fre-
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D
quently found concurrent with depressive disorders. In

some cases, a patient may sleep abnormally long and fre-

quently, while, more often, patients may be plagued with

nighttime wakefulness, other aspects of insomnia, and a

resultant daytime sleepiness. These sleep disturbances

may be symptoms or predictors of depression or side ef-

fects of antidepressant treatment, and the relationship be-

tween sleep disturbance and depression may be different

for every patient. Daytime sleepiness and nighttime wake-

fulness are associated with depression in various ways,

and these relationships should be identified and addressed

when treating depressed patients.

SLEEP CONDITIONS

ASSOCIATED WITH DEPRESSION

Among the 9 criteria for a major depressive episode as

defined by the Diagnostic and Statistical Manual of Men-

tal Disorders, Fourth Edition (DSM-IV)1 is “insomnia or

hypersomnia nearly every day.” Although hypersomnia—

a condition of excessive sleepiness evidenced by nighttime

oversleeping or daytime sleeping on a daily basis—is less

common in depression than is insomnia, certain forms of

depression, including atypical depression, are especially

associated with hypersomnia. Insomnia, an inability to fall

asleep at bedtime or after mid-sleep awakenings or a ten-

dency to experience poor efficiency of sleep, is often

found concurrent with depression. Individuals with de-

pression typically present with initial, middle, or late in-

somnia (nighttime wakefulness during the initial, middle,

or late stages of the night or other allotted sleep time) and

an accompanying daytime sleepiness as a result of the

sleep deprivation or poor sleep quality. Because nighttime

wakefulness or insomnia and its accompanying daytime

sleepiness are a common problem in depressed patients,

these sleep disturbances should be of concern to clinicians.

RELATIONSHIPS BETWEEN

DEPRESSION AND INSOMNIA

Insomnia can be associated with depression in various

ways. Insomnia may be the chief complaint of some de-

pressed patients or the symptom that prompts them to seek

clinical diagnosis and treatment. Insomnia may be a risk

factor for depression or a predictor of depression onset, as

some patients with insomnia later present with depression.

Insomnia may also be a residual symptom after an other-

wise successful treatment of depression. Lastly, insomnia
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can be a short-term or long-term side effect of antidepres-

sant treatment.

PREVALENCE OF DEPRESSION

IN INSOMNIA PATIENTS

Insomnia is often associated with mood disorders and,

more specifically, with depression. In a study2 of comorbid

conditions in patients with sleep disorders diagnosed by

polysomnography, Coleman and colleagues found that

35% of patients with insomnia also experienced psychiat-

ric disorders. Of that group, half (50%) experienced mood

disorders. In a field trial3 of the sleep disorder rankings

and frequencies expressed by the DSM-IV, insomnia due

to another mental disorder was the most commonly di-

agnosed DSM-IV disorder, with 46% of the patients who

were diagnosed with chronic insomnia experiencing a

comorbid psychiatric disorder. Insomnia has even been as-

sociated with depression in children, as described by John-

son and colleagues.4 In a study of 717 11-year-old chil-

dren, 25% of subjects who experienced sleep disturbances

also had anxiety or depression, while only 5% of those

without sleep disturbances experienced one of these disor-

ders. Given this set of data, insomnia is closely associated

with depression; therefore, a patient who primarily and re-

peatedly complains of insomnia may also be suffering

from a depressive condition.

INSOMNIA AS A SYMPTOM OF DEPRESSION

Insomnia accompanied by daytime sleepiness is one of

the most common manifestations of depression. Sleep ab-

normalities are experienced by 40% to 60% of outpatients

with major depressive disorder.5 These sleep problems are

not restricted to only one type of depression. Insomnia is

typically viewed as a characteristic symptom of melan-

cholic forms of depression, but melancholy affects only a

portion of those depressed patients who experience insom-

nia. Among outpatients with major depressive disorder

and insomnia, about one third experience initial insomnia,

one third experience middle insomnia, and one third expe-

rience delayed insomnia; however, some patients experi-

ence a combination of all 3.6

Insomnia related to depression encompasses sleep ini-

tiation and maintenance difficulties and sleep architecture

abnormalities.1,5 Sleep electroencephalographic (EEG) re-

cordings of patients with major depressive disorder who

have sleep initiation and maintenance problems most com-

monly show prolonged sleep latency (sleep onset insom-

nia), intermittent wakefulness, sleep fragmentation, and,

in some cases, early morning awakenings.  These patients

also experience reduced sleep efficiency, an inability to

return to sleep after nighttime awakenings, and decreased

total sleep time. Significant sleep architecture abnormali-

ties are also detected by sleep EEG tests of patients with

major depressive disorder. These abnormalities include an

increase in light, stage I sleep; decreased rapid eye move-

ment (REM) sleep latency; prolonged first REM sleep

cycle; an increase in total REM sleep; and a decrease in

deep, slow-wave non-REM (NREM) sleep in stages III

and IV. The presence of these identifiable sleep abnormali-

ties in major depressive disorder patients may allow clini-

cians to predict the onset or recurrence of depression,

since evidence suggests that these sleep abnormalities

may begin before the onset of depression and after clinical

remission. A study6 evaluating the association between

the sleep disturbances common in depressed patients and

the symptoms experienced in depression found that the

greater the REM activity (and, conversely, the shorter the

NREM, delta-wave activity), the greater the severity of

depression symptoms. EEG evidence also suggests that

certain sleep abnormalities may be associated with spe-

cific depressive symptoms.6 While there are clear correla-

tions between depression and abnormal EEG recordings

in adults, there are conflicting data7–9 about whether these

correlations also hold true in childhood and adolescent

depression. Although studies have shown increased REM

activity in adolescent subjects with depression, other sleep

aspects (such as stage IV sleep) have not been found to

differ from nondepressed controls.8,10 Overall, EEG sleep

abnormalities appear to occur less frequently in adoles-

cents and children with depression than in adult depres-

sion patients.7

INSOMNIA AS A RISK FACTOR

OR PREDICTOR FOR DEPRESSION

While insomnia is included in depressive symptom-

atology, it is also an initial condition that may predict the

onset of depression and even make depression onset more

likely. Epidemiologic reports11–13 have shown that people

may develop insomnia first and depression later. In a pro-

spective study14 of sleep difficulties experienced by 2370

subjects in Alameda County, Calif., subjects experiencing

sleep difficulties in 1994 were more likely to have depres-

sion in 1995 compared with controls without sleep com-

plaints, and individuals experiencing sleep difficulties in

1995 had a substantially higher rate of depression than

those without sleep problems in the same year. Similarly,

Ford and Kamerow12 found that subjects with insomnia at

baseline had a greater risk for depression at 1-year follow-

up than those without insomnia; the risk was even greater

for subjects experiencing insomnia at baseline and 1 year.

Conversely, subjects whose insomnia had resolved before

the 1-year follow-up had a much lower chance of devel-

oping depression, underlining the importance of treating

insomnia as a way of preventing the onset of depression.

Breslau and colleagues11 found similar results in a cohort

of young adults. Among a random sample of 21- to 30-

year-old members of a large health maintenance organiza-
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tion in Michigan who were interviewed in 1989 and again

in 1992, the risk for subsequently developing depression

among subjects with a history of insomnia at baseline was

4 times higher than that of subjects without a history of in-

somnia, after adjusting for gender.

Sleep factors play a significant role in predicting de-

pression in children and adolescents. Longer sleep la-

tencies predict lifetime depression in adolescents, and

decreased sleep efficiency and delayed sleep onset in de-

pressed children and adolescents in remission predict re-

currence of depression. In a study15 of patients experienc-

ing delayed sleep onset, these patients were more than

twice as likely as those without delayed sleep onset to

have a recurrence of their depression. Since decreased

sleep continuity, REM latency, and NREM sleep and in-

creased REM sleep are characteristic sleep features in de-

pressed patients, these measures may also predict onset or

relapse of depression in adults and adolescents.

It is clear that sleep difficulties, especially nighttime

wakefulness, are risk factors and predictors of depression,

so a viable opportunity for prevention of depression may

arise. With the assumption that resolving sleep problems

may decrease the likeliness of depression onset, clinicians

might view the timely treatment of sleep difficulties as a

depression prevention initiative. However, more research

is needed to determine whether this type of treatment in-

deed lowers the occurrence of depression among patients

with sleep problems. Eaton and colleagues16 differentiated

between precursors, or signs and symptoms that precede a

disorder, and the period before the full-blown disorder

manifests itself, called prodrome, during which some

signs and symptoms are present. Since precursors can

never predict a disorder with certainty and a prodrome can

only be deemed such retrospectively, it is important to dis-

tinguish between risk factors and precursors (which may

later be deemed prodromal if the disorder does occur)

by adequately screening patients who present with risk

factors. The strong link between sleep problems and sub-

sequent depression should lead clinicians to treat and

attempt to resolve these risk factor conditions in their pa-

tients while continuing to monitor them for possible de-

pression onset.

INSOMNIA AS A RESIDUAL SYMPTOM

OF MAJOR DEPRESSIVE DISORDER

Although antidepressant therapy is effective in bring-

ing about depression remission for many patients, some

residual symptoms often persist despite clinical remission

of many aspects of depression. While about one third

of patients achieve full remission from antidepressant

therapy, approximately one third experience partial re-

sponse, and one third are nonresponders.17 Partial response

occurs when a patient responds to treatment but still has

significant residual symptoms. When the improvement in

symptoms is substantial, but remission is not obtained, the

term response without remission is typically used. Insom-

nia and other sleep disturbances are common residual

symptoms among responders without remission or with

remission in major depressive disorder.18–20

As a residual symptom, sleep disturbances predict a re-

lapse of depression.21 The relapse rates for patients expe-

riencing residual symptoms are 3 to 6 times higher than

for those who achieve full remission.17 Therefore, it is im-

portant that the goal of antidepressant treatment be full,

symptom-free remission. An incomplete remission with

residual symptoms may suggest that an augmentation

medication may be needed to relieve the residual symp-

toms. Clinicians who are vigilant in identifying and treat-

ing residual sleep disturbances during the treatment of de-

pression may help their patients avoid a recurrence of the

disorder.

INSOMNIA AS A SIDE EFFECT

OF ANTIDEPRESSANT TREATMENT

Sleep disturbances can be short-term or long-term side

effects of antidepressant medication. Increased REM sleep

is one of the more objectively identified characteristics of

clinical depression, and a deprivation of REM sleep time

has often been associated with an improvement in depres-

sive conditions.22,23 According to these findings, it seems

likely that effective antidepressant treatments will affect

sleep in some way. Many antidepressants suppress REM

sleep, bringing about a prolonged REM latency and a re-

duction in REM sleep.24 REM phasic activity is often re-

duced at the beginning of treatment, but the sleep cycles

of most patients adapt within the first few weeks. Al-

though their total REM time remains reduced, the density

of REM periods is increased. Due to this connection be-

tween REM sleep and depression, the REM-suppressive

activity of antidepressants was once thought to be a vital

mechanism in their effectiveness23; however, the effective-

ness of newer antidepressants that increase REM sleep

makes this supposition uncertain.

Selective Serotonin Reuptake Inhibitors and

Serotonin-Norepinephrine Reuptake Inhibitors

Selective serotonin reuptake inhibitors (SSRIs) de-

crease REM sleep; they also tend to disrupt sleep mainte-

nance by prolonging sleep onset latency, reducing sleep

efficiency, and increasing wake time after sleep onset. In-

somnia, nervousness, or anxiety were reported25 by 12% to

16% of fluoxetine-treated patients in placebo-controlled

clinical trials for major depressive disorder. In another

study,26 insomnia was reported as both an early-onset side

effect and a late-onset side effect of the SSRI fluoxetine.

Many patients treated with SSRIs are treated concomi-

tantly with hypnotics. In a study27 of the Texas Medicare

database, almost one third of SSRI-treated patients were
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also taking anxiolytic hypnotics and an additional 15% to

18% were taking pure (non-anxiolytic) hypnotics. This

high usage of sleep aids by a substantial proportion of pa-

tients indicates a high incidence of sleep disturbances

among SSRI-treated patients, either as a residual symptom

(through an inability of these antidepressants to fully ad-

dress the depression) or as a side effect of these anti-

depressants. Serotonin-norepinephrine reuptake inhibitors

(SNRIs), such as venlafaxine and duloxetine, are similar

to SSRIs in their effects on sleep, showing higher rates of

insomnia than placebo.28,29

Bupropion

Bupropion, an aminoketone antidepressant with nor-

epinephrine and dopamine reuptake inhibiting properties,

is comparable to SSRIs in the sleep maintenance distur-

bances it causes, but it differs from SSRIs in that it short-

ens REM latency and increases REM sleep time.30 The

reason for this lengthening of REM sleep is uncertain,

as this effect is not clearly attributable to bupropion’s

noradrenergic and dopaminergic effects. Nonetheless, bu-

propion is acknowledged to be a nonsedating or mildly

alerting antidepressant associated with decreased sleep

continuity31; 5% more patients treated with bupropion re-

port treatment-emergent insomnia compared with control

patients taking placebo.32

Nefazodone

Nefazodone, a serotonin 5-HT2 receptor antagonist

with weak serotonin and norepinephrine reuptake inhibit-

ing properties, is similar to bupropion in that it lengthens

REM sleep instead of decreasing it; however, unlike bu-

propion, nefazodone tends to improve sleep continuity and

maintenance.33 In a study34 comparing nefazodone and

fluoxetine, subjects treated with nefazodone showed sig-

nificantly better sleep efficiency and fewer awakenings

compared with fluoxetine-treated subjects. While patients

taking fluoxetine showed poorer sleep efficiency and more

awakenings than they did at baseline, nefazodone-treated

patients showed improvement on these measures from

baseline. However, although nefazodone proves to be ef-

fective in treating the sleep disturbances associated with

depression and its side effects do not include poorer sleep

quality, other side effects including headache, dizziness,

and a possible sedating effect at higher dosages, along

with its association with rare cases of liver failure, must

be considered when exploring pharmacologic options for

treating depression with insomnia.

Mirtazapine

Mirtazapine, a tetracyclic, atypical antidepressant with

presynaptic norepinephrine and serotonin releasing prop-

erties and serotonin 5-HT2 and 5-HT3 receptor antago-

nism, has a propensity to shorten sleep onset latency,

improve sleep efficiency, and increase total sleep time,

partly because of its strong antagonism of histamine H1

receptors. A clinical trial35 of mirtazapine showed signifi-

cant improvements on objective sleep measures—sleep la-

tency, sleep efficiency, and wake time after sleep onset—

after only 2 weeks of treatment; however, as a relatively

sedating drug, mirtazapine may be an inappropriate choice

for some patients.

Tricyclic Antidepressants

Tricyclic antidepressants (TCAs) differ in their effect

on sleep. Secondary amine tricyclics, like desipramine and

protriptyline, tend to reduce sleep efficiency and increase

wake time after sleep onset. In a trial36 of healthy subjects,

sleep continuity was significantly reduced for subjects

treated with desipramine compared with placebo. Con-

versely, tertiary amine tricyclics such as amitriptyline or

trimipramine have a tendency to improve sleep continuity,

partly because of their strong antagonism of histamine

H1 receptors. Amitriptyline has been shown37 to improve

insomnia after 2 weeks of treatment. It has been likened38

to mirtazapine in its effectiveness as an antidepressant

and its improvement of related symptoms, including sleep

disturbances.

Monoamine Oxidase Inhibitors

Monoamine oxidase inhibitors (MAOIs) show a pro-

pensity to reduce sleep efficiency and increase sleep onset

latency. These agents also drastically suppress REM

sleep,39 sometimes eliminating it altogether during the first

stages of treatment. The antidepressant effect of MAOIs

has often been attributed to this suppression of REM sleep.

Dramatic rebounds of REM sleep time, up to 250% above

baseline,40 occur upon withdrawal from most MAOIs. Re-

versible MAOIs tend to have the opposite effect, increas-

ing REM sleep during treatment, while maintaining their

antidepressant activity.

TREATING DAYTIME SLEEPINESS AND

INSOMNIA ASSOCIATED WITH DEPRESSION

Whether daytime sleepiness and nighttime wakefulness

associated with depression are symptoms or side effects,

they deserve adequate clinical attention. There are several

potential treatment options, and the best treatment choice

may be different for every patient.

Antidepressant Monotherapy

The most common treatment approach for a patient

who presents with major depressive disorder and accom-

panying nighttime wakefulness and daytime sleepiness

is monotherapy with an antidepressant. This treatment is

prescribed in the anticipation that, as the depression im-

proves, the accompanying insomnia and resultant daytime

drowsiness will improve in parallel fashion. Clinicians

may opt for sedating antidepressants, such as mirtazapine
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or tertiary amine tricyclics. This approach could theoreti-

cally give an advantage for the first few weeks, but the

overall, long-term improvements in insomnia and daytime

sleepiness with these medications may not be greater than

those found in patients treated with nonsedating antide-

pressants. For most patients, subjective sleep measures

show significant improvement during antidepressant treat-

ment, even when treated with alerting antidepressants

such as SSRIs.41 Nevertheless, further options may need to

be explored in treating those patients whose sleep does not

improve with antidepressant monotherapy.

Antidepressant Augmentation

Augmentation of antidepressant therapy with hyp-

notics, anticonvulsants, antihistamines, or sedating anti-

depressants (such as mirtazapine, trazodone, or low-dose

tertiary amine tricyclics) is another option for treating in-

somnia associated with depression. This approach may

treat the insomnia more rapidly than antidepressants alone

and offer long-term efficacy for sleep maintenance.

Insomnia and accompanying daytime sleepiness, ex-

isting as a residual symptom or a side effect of an SSRI,

bupropion, TCA, MAOI, or other antidepressant therapy,

are commonly treated with an augmentation of trazodone.

When clinicians were surveyed42 about their treatment

preferences for side effects of antidepressant therapy, 78%

chose to treat SSRI-induced insomnia with an augmenta-

tion of trazodone. An analysis43 of 3 years of Iowa City’s

Department of Veteran’s Affairs prescription records re-

vealed that 27.7% of patients receiving antidepressant

medications were receiving adjunctive trazodone. Aug-

mentation with trazodone was most commonly taken by

SSRI-treated patients (27%), but 23% of those taking bu-

propion were also receiving trazodone. TCA-treated pa-

tients least often received trazodone augmentation (13%),

but the need for a sleep aid was clearly substantial in all

treatment groups. The efficacy of concomitant trazodone

usage is revealed by its popularity among clinicians, but it

has also been proven effective in clinical trials.44,45

Other hypnotics have shown efficacy as antidepressant

augmentation therapies. In a clinical trial46 of zolpidem

augmentation, SSRI-treated patients suffering from in-

somnia showed improvement in sleep time and quality and

reported feeling refreshed, more able to concentrate, and

less sleepy. By improving sleep, hypnotics such as zolpi-

dem also improve daytime functioning and reduce day-

time sleepiness.

More recently, the novel agent modafinil has been used

successfully in conjunction with antidepressants to treat

daytime sleepiness associated with depression. Originally

marketed to treat daytime sleepiness associated with nar-

colepsy, modafinil helps to eliminate residual daytime

sleepiness and fatigue experienced by patients treated with

antidepressants, especially SSRIs.47–49 Modafinil shows

promise as an adjunctive medication with standard antide-

pressants in treating daytime sleepiness, which may be

both a cause and an effect of major depressive disorder.

CONCLUSION

Insomnia and the accompanying daytime sleepiness

are prominent conditions associated with depression that

deserve clinical attention, whether they originate before,

during, or after depression onset and antidepressant ther-

apy. The relationships between sleep disturbances and

depression are varied and intertwined. While these exact

relationships may not always be clearly defined, the im-

portance of addressing them is clear. Comprehensive treat-

ment of the daytime sleepiness and nighttime wakefulness

that may co-occur with depression can help to bring about

complete remission, improve the patient’s quality of life,

and prevent relapse.

Drug names: amitriptyline (Elavil and others), bupropion (Wellbutrin
and others), desipramine (Norpramin and others), duloxetine
(Cymbalta), fluoxetine (Prozac and others), mirtazapine (Remeron
and others), modafinil (Provigil), protriptyline (Vivactil), trazodone
(Desyrel and others), trimipramine (Surmontil), venlafaxine (Effexor),
zolpidem (Ambien).

Disclosure of off-label usage: The author has determined that, to
the best of his knowledge, amitriptyline, mirtazapine, trazodone, and
trimipramine are not approved by the U.S. Food and Drug Administra-
tion for the treatment of insomnia; modafinil is not approved for the
treatment of daytime sleepiness associated with major depressive dis-
order; and bupropion and protriptyline are not approved for the treat-
ment of daytime sleepiness.
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