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Most antidepressants change sleep; in particular, they alter the physiologicalAbstract
patterns of sleep stages recorded overnight with EEG and other physiological
measures. These effects are greatest and most consistent on rapid eye movement
(REM) sleep, and tend to be in the opposite direction to the sleep abnormalities
found in major depression, but are usually of greater degree. Reductions in the
amount of REM sleep and increases in REM sleep onset latency are seen after
taking antidepressants, both in healthy volunteers and in depressed patients.
Antidepressants that increase serotonin function by blocking reuptake or by
inhibiting metabolism have the greatest effect on REM sleep. The decrease in
amount of REM sleep appears to be greatest early in treatment, and gradually
diminishes during long-term treatment, except after monoamine oxidase inhibi-
tors when REM sleep is often absent for many months. Sleep initiation and
maintenance are also affected by antidepressants, but the effects are much less
consistent between drugs. Some antidepressants such as clomipramine and the
selective serotonin receptor inhibitors (SSRIs), particularly fluoxetine, are sleep-
disturbing early in treatment and some others such as amitriptyline and the newer
serotonin 5-HT2-receptor antagonists are sleep promoting. However, these effects
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are fairly short-lived and there are very few significant differences between drugs
after a few weeks of treatment. In general, the objectively measured sleep of
depressed patients improves during 3–4 weeks of effective antidepressant treat-
ment with most agents, as does their subjective impression of their sleep. Sleep
improvement earlier in treatment may be an important clinical goal in some
patients, perhaps when insomnia is particularly distressing, or to ensure compli-
ance. In these patients, the choice of a safely used and effective antidepressant
which improves sleep in short term is indicated. Patients with other sleep disor-
ders such as restless legs syndrome and REM sleep behaviour disorder should be
identified before choosing a treatment, as some antidepressants worsen these
conditions. Conversely, there is evidence that some antidepressants may be useful
in the treatment of sleep disorders such as night terrors.

It is important to be aware of the sleep effects of depressed patients (see figure 1), and longitudinal
studies of sleep during drug administration couldantidepressants for a number of reasons. The first
give important insights into the adaptation mecha-reason is that sleep disruption is a major symptom in
nisms which have been implicated in the therapeuticdepression, with over 90% of patients with major
effects of antidepressants.depression having sleep complaints.[1] Sleep diffi-

culty is often the symptom which causes depressed Sleep patterns vary widely from person to per-
patients to seek medical help, and relief of sleep son; in general, the average adult sleeps for about
disturbance is important to encourage compliance 7–8 hours a night but some need only 4–5 hours and
with medication and psychological treatments. Sec- some 10–12 hours. The amount of sleep should be
ondly, one of the few robust biological findings in sufficient for the sleeper to feel rested and refreshed
depression is alteration of sleep architecture (the and able to perform the next day’s activities ade-
structure and organisation of sleep). Many de- quately. Many people have intermittent difficulties
pressed patients have alterations in rapid eye move- with sleep, either spending a long time trying to get
ment (REM) sleep; they enter REM sleep earlier off to sleep or waking during the night or very early
than control subjects, that is, their REM onset laten- morning; when these difficulties become persistent
cy (ROL) is reduced, and non-REM sleep appears to and result in daytime consequences such as fatigue
be reduced in the first sleep cycle.[2] These two and poor concentration then they are said to have
findings suggest that there is a disruption in both the insomnia. Objective information about sleep may be
circadian and the homeostatic drives to sleep. Near- obtained by recording the EEG and other physiolog-
ly all antidepressants alter sleep in the opposite ical variables such as muscle activity and eye move-
direction to these depression-related changes, as ments during sleep (by polysomnography). When
does electroconvulsive therapy (ECT), which may this is done, a pattern of sleep consisting of five
mean that sleep is an indirect biological marker of different stages emerges. This pattern varies from
their therapeutic effects in the brain. Importantly, person to person, but usually consists of four or five
there is evidence that patients who have these sleep fairly regular cycles of quiet sleep alternating with
changes are more likely to respond to pharmacologi- paradoxical, or active, sleep. The quiet sleep is
cal than to psychological treatments and also do less divided further into four stages. Stage 1 (‘dozing’) is
well with psychological approaches than normal a very light sleep halfway between sleep and waking
sleepers,[3] which may have some predictive value in and stage 2 is slightly deeper, sometimes with occa-
deciding treatment modality. Thirdly, measurement sional small jerks. Stages 3 and 4, also called slow
of sleep provides a very sensitive index of aminergic wave sleep, are of deep sleep during which some
effects in the brain in both healthy volunteers and restorative processes in the body take place, for
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Fig. 1. Sleep ‘vectors’ representing the effects of antidepressants on sleep. Data are extracted from healthy volunteer, placebo-controlled
studies in the authors’ laboratory. The abscissa (rapid eye movement [REM] sleep suppression factor) is derived from a combination of the
amount of REM sleep suppression and the increase in REM sleep onset latency; the ordinate (fragmentation factor) combines wake time
after sleep onset and number of awakenings. (a) Paroxetine has a greater REM sleep-suppressing effect than fluoxetine, and both REM
sleep suppression and fragmentation show reductions after 7 days. Fluoxetine has less REM sleep suppression at 36 days than at 10 days,
but fragmentation remains the same. (b) Dosulepin improves sleep after a single dose and suppresses REM sleep, but after 10 and 36 days
it slightly fragments sleep.[4-6]

instance growth hormone is released, and this slow sleep occurs. During paradoxical sleep, the EEG
wave sleep follows a homeostatic pattern, i.e. the appearance is similar to that of waking and there is
longer the time since last sleep the more slow wave complete paralysis of the skeletal muscles, and fre-
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quent jerky movements of the eyes; this stage of level of serotonin and norepinephrine (and to a
sleep is called REM sleep. Stages 1–4 are referred to lesser extent dopamine) by preventing breakdown
as non-REM sleep. Most slow wave sleep takes by the enzyme. Other drugs like mianserin and
place in the first half of the night, and periods of mirtazapine act on the autoreceptors responsible for
REM sleep become progressively longer with each homeostatic maintenance of monoamine levels,
successive cycle of sleep; therefore most REM sleep blocking their negative feedback action and so indi-
appears in the second half of the night. The pattern rectly increasing monoamine levels; they also block
of occurrence of the various stages over the night is serotonin 5-HT2 receptors, for example trazodone
normally referred to as ‘sleep architecture’. The and nefazodone.
amounts of time spent in each sleep stage, the num- As well as their main action of increasing
ber of cycles and the amount of interruption by monoamine levels, many antidepressants have (usu-
waking varies widely from person to person, but less ally antagonist) effects at a variety of brain recep-
so within people. In general there are definite age tors, such as cholinergic, muscarinic, α1- and α2-
effects in adulthood, with less slow wave sleep and adrenoceptors, and histamine H1 and 5-HT receptors
more time spent awake the older the subject. (see table I).

This review presents an overview of the sleep Sleep studies with very selective drugs like the
effects of antidepressants. The authors have at- SSRIs and tryptophan depletion studies in sleep
tempted to include all available published controlled have helped us to understand that increases in sero-
studies in healthy volunteers and in depression tonin, via uptake blockade or enzyme inhibition,
where actual data are given in the report, but inevita- appear to give rise to the effects on REM sleep
bly there will be some omissions. which is seen after antidepressant treatment.[15,16]

The MEDLINE database was searched using the Changes in non-REM sleep, and initiation and main-
search terms ‘sleep’ AND ‘antidepressant’, ‘sleep’ tenance of sleep, however, appear to relate to other
AND ‘(individual drug)’, and NAPS was searched neurotransmitter actions, and are to some extent
using the term ‘antidepressant’. Lists of the refer- dependent on the stage of the illness rather than
ences in papers obtained from these searches and being simply a measure of antidepressant action (see
from the authors’ own database of papers were also table II).
utilised.

1.2 Effects on Sleep Architecture
1. Objective Effects on Sleep

There is extensive literature on the acute effects
of antidepressants, though less on their chronic ef-

1.1 Neurotransmitters and Sleep fects. Table II gives a summary of the published data
on their effects on REM sleep, and sleep initiation

The effects of antidepressants on sleep are very
and maintenance. The most consistent effects are on

much associated with their effects on neurotransmit-
REM sleep, which are similar in magnitude and

ter systems in the brain, particularly their property of
direction in healthy volunteers and depressed pa-

increasing synaptic levels of monoamines. The
tients.

mechanism common to the most widely used an-
1.2.1 Selective Serotonin Reuptake Inhibitorstidepressants is that of inhibition of reuptake of

serotonin (e.g. selective serotonin receptor inhibi- The two REM sleep effects described with all
tors [SSRIs]), norepinephrine (noradrenaline) [e.g. SSRIs and also with the mixed serotonin/
reboxetine], and both serotonin and norepinephrine norepinephrine reuptake inhibitor venlafaxine are
(e.g. tricyclics and venlafaxine) into the synapse. dose-related and consist of reduction in the overall
Monoamine oxidase (MAO) inhibitors (MAOIs) – amount of REM sleep over the night, and delay of
both older drugs like phenelzine and newer, revers- the first entry into REM sleep (increased ROL) [see
ible drugs like moclobemide – also increase the table II].

© 2005 Adis Data Information BV. All rights reserved. Drugs 2005; 65 (7)
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Table I. Properties of antidepressants[7-14]

Antidepressant Reuptake blockadea Receptor effects

NA SER DA ACh H1 α1 α2 5-HT1A 5-HT2

SSRIs

Fluoxetine + ++++

Citalopram +++

Fluvoxamine +++

Paroxetine ++ ++++ + ✓

Sertraline + ++++ ++

SNRI

Venlafaxine ++ +++

NARI

Reboxetine ++ +

TCAs

Clomipramine ++ ++++ ✓ ✓ ✓

Imipramine ++ +++ ✓ ✓ ✓

Desipramine ++++ ++ ✓ ✓

Amitriptyline ++ +++ ✓ ✓ ✓ ✓

Dosulepin ++ +++ ✓ ✓ ✓

Lofepramine +++ ++ ✓ ✓

Trimipramine + ✓ ✓ ✓ ✓

Other

Mianserin ++ ✓ ✓ ✓ ✓

Mirtazapine ✓ ✓ ✓

Trazodone + ✓ ✓ ✓

Nefazodone + + + ✓ ✓ ✓

Bupropion +b +

a Transporter binding affinity (Ki).

b Active metabolite.

ACh = acetylcholine; DA = dopamine; Ki = affinity; NA = norepinephrine (noradrenaline); NARI = norepinephrine reuptake inhibitor; SER = serotonin; SNRI = selective
norepinephrine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant; ✓ indicates Ki < 100 nmol/L; + indicates Ki 100–1000 nmol/L;
++ indicates Ki 10–100 nmol/L; +++ indicates Ki 1–10 nmol/L; ++++ indicates Ki <1 nmol/L.
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Table II. Sleep effects of antidepressants. Significant findings compared with baseline (depressed patients [Dep]) or placebo (healthy volunteer [HV] studies)[4-6,17-76]

Drug Status Acute (1–2 nights) Subchronic (5–10 nights) Chronic >21 nights Withdrawal

decrease in increase in sleep decrease in increase in sleep decrease in increase in sleep rebound of
REM sleep ROL continuity REM sleep ROL continuity REM sleep ROL continuity REM sleep

SSRI fluoxetine HV +/– ✓/– ↓ + ✓ ↓ + ✓✓ ↓ ✓

Dep n n n ++ ✓ ↓ + ✓ ↓ n

SSRIs (citalopram, HV ++ ✓✓ ↓ ++ ✓✓✓ ↓ ++ ✓✓ ↓/– ✓

fluvoxamine, paroxetine, Dep ++ ✓✓ ↓ ++ ✓✓✓ – ++ ✓✓ – ✓
sertraline)

SNRI (venlafaxine) HV ++ ✓✓ ↓ n n n n n n n

Dep

NARI (reboxetine) HV n n n n n n n n n n

Dep – – ↓ + ✓ – + ✓ – n

TCAs (e.g. imipramine, HV ++ ✓✓ ↓ ++ ✓✓✓ ↓ ++ n ↓ ✓
clomipramine [CLOM])

Dep +++ ✓✓✓ ↓ ++ ✓✓✓ – + ✓✓ –/(CLOM↓) n

TCAs (e.g. amitriptyline, HV – ✓✓ ↑ + – – ++ ✓ – ✓

dosulepin) Dep + ✓✓ – ++ ✓✓ – + ✓✓ ↑ ✓

Lofepramine HV ++ ✓ – ++ ✓ ↓ n n n n

Dep n n n n n n n n n n

Trimipramine HV + – ↑ n n ↑ n ✓ n n

Dep – – ↑ – – ↑ – – ↑
MAOI (phenelzine) HV n n n + n n n n n n

Dep – – n +++ ✓✓✓ n +++ ✓✓✓ n ✓

Moclobemide HV + – ↓ n n n n n n n

Dep –/↑ ✓ – – ✓ ↑ – ✓ – ✓

Mianserin HV + ✓ ↑ + – – n n n

Dep + ✓ ↑ n n n + ✓ ↑ n

Mirtazapine HV – ✓ ↑ n n n n n n n

Dep – – ↑ – – ↑ – –/✓ ↑ n

Nefazodone HV – – – – – ↑ n n n n

Dep – –/↓ ↑ – – ↑ – –/↓ ↑ n

Trazodone HV –/+ –/✓ – + n ↑ n n n ✓

Dep – – ↑ + ✓ –/↑ – ✓ ↑ n

Bupropion HV n n n n n n n n n n

Dep – – – n n n –/↓ ✓/– – n

MAOI = monoamine oxidase inhibitor; NARI = norepinephrine (noradrenaline) reuptake inhibitor; n = no results reported; REM = rapid eye movement; ROL = REM sleep onset
latency; SNRI = selective norepinephrine reuptake inhibitor; SSRI = selective serotonin receptor inhibitor; TCA = tricyclic antidepressant; – indicates no significant difference;
↑ indicates improved sleep continuity; ↓ indicates worsened sleep continuity; + indicates 10–30%; ++ indicates 30–60%; +++ indicates >60%; ✓ indicates 30–100%; ✓✓ indicates
100–200%; ✓✓✓ indicates >200%.
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The single-dose studies often show small effects taking SSRIs has been shown to reverse the SSRI-
induced REM sleep suppression.[15]on ROL, and this is usually due to time of dose

administration. SSRIs have relatively long absorp- Changes in sleep initiation and continuity after
tion times, with maximum plasma concentrations short-term administration of SSRIs are also similar
not achieved until about 4–8 hours after administra- in healthy volunteers and depressed patients, and
tion.[77] If the drug is given at bedtime, plasma consist of increased light (stage 1) sleep, number of
concentrations are probably not high enough early in arousals from sleep, and time spent awake at night.
the night to delay the first REM sleep episode. There In general, the magnitude of this arousing effect has
is a little evidence that onset of REM sleep effects been larger in healthy volunteers, but it must be
may be slower after fluoxetine than for the other remembered that there is a large baseline difference
SSRIs: in one study, maximum increase in ROL in these two groups, with depressed patients starting
after a single 40mg dose was on the third night,[19] out with very disrupted sleep, and therefore further
and other single-dose studies have not shown the deterioration is less obvious. These sleep distur-
consistent REM sleep effects which appeared after bance effects generally diminish over time, with
multiple dose administration. This could be attribut- most studies in depressed patients showing no dif-
ed to the long time to steady-state of norfluoxetine, ference from baseline after a few days of treatment.
the active metabolite. In general, maximal effects on The exception to this is fluoxetine, which continued
REM sleep can be seen early in treatment with to disrupt sleep continuity after 8 weeks in a large
SSRIs, and their magnitude is similar with all SSRIs multicentre study.[24]

except fluoxetine, where the changes are generally Fragmentation of sleep is probably not explained
smaller (table II). by the stimulation of 5-HT1A receptors responsible

for REM sleep effects. Evidence for this is thatThe REM sleep effects described become a little
potent 5-HT1A-receptor agonists do not have suchless evident after long-term treatment, this diminu-
marked sleep-fragmenting effects as SSRIs.[80] Ittion being less obvious with fluoxetine than the
may be that stimulation of post-synaptic 5-HT2 re-other SSRIs (table II). REM sleep amount is mark-
ceptors is involved, as blocking these receptors withedly reduced early in treatment but gradually returns
drugs like nefazodone improves sleep[24,31] andtowards baseline, so studies after 8 weeks or more of
chlorophenylpiperazine, a 5-HT2-receptor agonist,treatment rarely show significant reductions in REM
is quite sleep-disrupting.[81]

sleep. On stopping SSRIs, REM sleep amount
There have been very few reports of changes inshowed a rebound increase 4–12 days after fluoxe-

overall amount of deep (slow wave) sleep aftertine withdrawal in the detailed study by Feige et
SSRIs (see section 1.3 on delta sleep ratio [DSR]).al.[19] and 6 days after citalopram withdrawal in the

study by van Bemmel et al.[34] However, ROL ap-
pears to be less susceptible to these rebound/with- 1.2.2 Tricyclic Antidepressants
drawal effects. REM sleep effects of tricyclic antidepressants

REM sleep suppression after SSRIs administra- (TCAs) in general are similar to those of SSRIs
tion is probably caused by the increased levels of (table II). Clomipramine and imipramine seem to be
synaptic serotonin and may be mediated through the the most REM sleep-suppressing, although no direct
5-HT1A receptor. This observation is based on comparisons have been made. Again, there is maxi-
preclinical studies: Monaca et al.[78] showed that in mum effect on REM sleep after a few days, with a
5-HT1A knockout mice the REM sleep-suppressing slight decrease in the chronic phase. The only TCA
effect of citalopram was absent, and in humans, which does not strongly suppress REM sleep is
selective 5-HT1A-receptor agonist drugs are strong- trimipramine, which differs from the other TCAs in
ly REM sleep suppressing.[79] Decreasing serotonin that it is only a weak monoamine reuptake inhibitor.
availability by rapid tryptophan depletion in patients REM sleep rebound after withdrawal has been de-

© 2005 Adis Data Information BV. All rights reserved. Drugs 2005; 65 (7)
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scribed after most of the TCAs, and may be due to a general arousal networks. However, the sleep-pro-
moting TCAs are no more or less active at theserebound increase in cholinergic function.
receptors than the others.The TCAs differ from each other in their effects

An interesting difference, however, is in theiron sleep initiation and maintenance. Clomipramine,
effect at post-synaptic 5-HT2 receptors; ami-desipramine and imipramine tend to disrupt sleep on
triptyline is a 5-HT2-receptor antagonist, and an-the first night, with increased amounts of waking
tidepressants such as nefazodone and mirtazapineduring sleep.[32,39,40,42-44] After a few days this effect
(section 1.2.4), and indeed antipsychotics which areis no longer present in patients, but continues in
also 5-HT2-receptor antagonists,[84] are known to behealthy volunteers, who were good sleepers at base-
sleep-promoting.line. In contrast, amitriptyline and dosulepin im-

prove sleep for short term in healthy volunteers,[28]
1.2.3 Monoamine Oxidase Inhibitors

but not in depressed patients.[46] Most studies show REM sleep suppression after the older, reversible
no difference in sleep continuity from baseline after MAOI phenelzine is profound, with total suppres-
a few days of treatment, but one study[45] showed sion of REM sleep after about a week of treatment at
fewer awakenings after 6 weeks of treatment of a dosage of 45–75 mg/day. This has been described
depression with amitriptyline. Some TCAs have in at least two studies of depressed patients.[50,51] It
been shown to increase stage 2 sleep.[28,35]

appears to take longer for the REM sleep suppres-
Trimipramine, as mentioned earlier, does not sion to appear than for TCAs and SSRIs, being

have the REM sleep effects of other TCAs. Howev- maximal after about a week of treatment, and with
er, it is remarkably sleep-promoting, with decreased maximum rebound effects occurring about 10 days
sleep onset latency, higher sleep efficiency, and after stopping the drug. These time lags probably
longer sleep times reported in short-term studies of reflect the slow and progressive inhibition of the
healthy volunteers and depressed patients.[39,43,48] enzyme and the recovery after stopping the drug by
The effects may be sustained into long-term treat- synthesis of new enzyme. Only one study, of two
ment in depression[43] and also in insomnia.[82] healthy volunteers, has been reported,[49] in which

there was much less REM sleep suppression butWhat properties of the TCAs might contribute to
with a similar timescale. An important recent find-these differences? REM sleep differences between
ing is that the REM sleep suppression by phenelzineTCAs are unremarkable except for trimipramine,
is reversed by rapid tryptophan depletion, implyingand possibly its small effect on monoamine uptake
that its REM sleep effects are mediated via in-may explain its lack of REM sleep effects. As to
creased serotonin function.sleep-promoting effects, TCAs that are H1-receptor

In general, phenelzine and also tranylcypromineantagonists, for instance, might be expected to affect
disrupt sleep continuity, with increased waking afterarousal processes, and thus sleep initiation and con-
sleep onset being described from early in treatmenttinuity. There appear to be histaminergic circuits
and after 5 weeks.[51]involving the posterior hypothalamus and cortex

which are wakefulness-related, and appear to be The reversible MAOI moclobemide, interesting-
actively inhibited at sleep onset.[83] There is little ly, does not have these remarkable REM sleep-
evidence of histamine effects on REM sleep or slow suppressing effects; in some studies it is a mild REM
wave sleep. The three TCAs that are particularly sleep-suppressor[53] and in one study it[54] increased
sleep-promoting are also potent H1-receptor antago- the amount of REM sleep, but there was a rebound
nists (table I), but so also are other TCAs which do increase in REM sleep on withdrawal. Its inhibition
not improve sleep. Anticholinergic properties of of MAOA is comparable to that of phenelzine,
TCAs, too, might affect arousal and sleep continuity therefore there may be effects of phenelzine, on
as cholinergic neurons have been identified in brain- MAOB or perhaps on serotonin, which moclobe-
stem projections to higher centres, a part of the mide does not have. Preclinical work has shown

© 2005 Adis Data Information BV. All rights reserved. Drugs 2005; 65 (7)
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differences in vitro on receptor binding after treat- gic transport. It is very selective and has little action
ment with the two drugs.[85] at other brain receptors. It suppresses REM sleep

with the same pattern as TCAs and SSRIs, but less
1.2.4 Other Antidepressants markedly. It seems to have no significant effect on
Mianserin is a weak inhibitor of norepinephrine sleep continuity.[76]

reuptake that is thought to exert some of its effects Bupropion is an antidepressant whose mode of
via the blockade of presynaptic α2-adrenoceptors – action has been suggested to be reuptake blockade
these are inhibitory and therefore the net result of dopamine and norepinephrine, and it may also be
would be an increase in neuronal activity and thus in a dopamine and norepinephrine releasing agent. It
synaptic norepinephrine.[86] Mianserin modestly too has little action at other brain receptors.[8]

suppresses REM sleep (see table II), as do more Dopamine-increasing drugs do not generally have
selective α2-adrenoceptor antagonists, e.g. idazox- effects on REM sleep, and bupropion has none in
an.[87] This action may be via increased nore- short term. However, two long-term studies in de-
pinephrine in brainstem structures influencing REM pression have shown opposite actions on REM
sleep. However, unlike more selective α2-adre- sleep: in one it suppressed REM sleep in respond-
noceptor antagonists, it also improves sleep con- ers[72] and in the other it increased overall in de-
tinuity, probably via its action to block H1 receptors pressed patients.[75] Further studies are required
(table I). before this is resolved.

Mirtazapine also blocks α2-adrenoceptors and Venlafaxine is a selective dual action reuptake
therefore increases synaptic norepinephrine, but has inhibitor with greatest action at the serotonin trans-
the additional property of indirectly stimulating 5- porter, and about five times less at the
HT neurons, thus also increasing synaptic seroto- norepinephrine transporter.[13] It has little action at
nin.[88] Mirtazapine also modestly increases ROL. It neurotransmitter receptors. Venlafaxine has similar
also has a robust and sustained effect in improving effects on sleep to the SSRIs like paroxetine or
sleep continuity in depressed patients; this may be TCAs like clomipramine.[36,37] A report of another
via antihistamine effects as with mianserin, but is dual transmitter reuptake inhibitor, duloxetine, and
probably mediated by its 5-HT2-receptor blocking sleep in healthy volunteers suggests a similar ef-
effects. fect,[89] but milnacipran, in a controlled study in

Trazodone and nefazodone are weak serotonin depression, increased ROL without decreasing
reuptake inhibitors; nefazodone also weakly blocks REM sleep amount.[90] These early reports need to
norepinephrine reuptake. Both drugs are 5-HT2-re- be confirmed.
ceptor antagonists and also have α1-adrenoceptor
blocking effects. Both improve sleep continuity in 1.3 Delta Sleep Ratio
depressed patients, as for mirtazapine.[31,61,70] Inter-
estingly, although trazodone has a slight suppressing Although neither SSRIs nor TCAs have any sig-
effect on REM sleep, nefazodone does not, and in nificant effect on slow wave sleep, DSR is a topic
fact in some studies[62,64] caused an increase in REM which has been explored over the last few years in
sleep and shortening of ROL. It is difficult to ex- the quest for an EEG sleep change that would pre-
plain this; nefazodone is one of the antidepressants dict clinical response, since EEG changes precede
which has consistently shown no hint of REM sleep therapeutic effect by weeks.
suppression. An increase in REM sleep might be In healthy subjects, episodes of slow wave activi-
explained by an overall increase in sleep time with- ty in non-REM sleep occur discretely, interspersed
out REM sleep suppression, but it is less easy to with the REM sleep episodes in a cyclical pattern,
explain shortening of ROL. and diminishing over the night according to the

Reboxetine is a reuptake inhibitor with much homeostatic process of sleep described first by
more action to block noradrenergic than serotoner- Borbely.[91] In depressed patients, the ratio of the
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slow EEG activity in the first sleep cycle to that in The importance of the study of subjective sleep
the second cycle (called the DSR) is lower than in effects of antidepressants is highlighted by the heu-
healthy subjects. In several studies DSR has been ristic use of the sedative side effect of some of these
reported to be increased after antidepressant treat- drugs to treat sleep problems, whether they are
ment,[30,92] and in one of these studies[92] only those related to depression or not. This clinical practice
patients who responded to treatment showed in- has a long history and was given a boost in 1983
crease in DSR. However, as described earlier, an- following the discussion on the abuse and tolerance
tidepressants delay the first REM sleep period, al- potential of the benzodiazepines.[98] Polysomnogra-
lowing the first sleep cycle to be very long, and thus phy, of course, is not used routinely in the assess-
the amount of slow wave activity in the first cycle is ment of treatment of patients with antidepressant
high. This increase in DSR is therefore caused by compounds, and there is no direct correspondence
ROL changes, which also occur in healthy subjects. between objective and subjective sleep measures in
Nefazodone, one of the few antidepressants which what constitutes a good night’s sleep (see figure
do not suppress REM sleep, does not improve 2).[99,100] A substantial number of patients with sleep
DSR.[93] complaints do not show any objective findings.[98]

From the clinical standpoint, the ability of patients
to perceive and report their objective sleep accurate-2. Subjective Effects on Sleep
ly may be less important than their subjective feel-
ings;[101] therefore, these subjective perceptions in

The subjective sleep effects of antidepressants relation to the drug they are prescribed should be
have not been studied as systematically as the studied as a relevant aspect of treatment.
polysomnographic effects. For a number of studies
in depression the focus is on treatment response, and
sleep change is only a secondary outcome measure,
with the results being reported summarily. When
some subjective sleep measurement is employed,
this is mostly in the form of a self-rated sleep diary
and/or the three sleep items of the observer-rated
Hamilton Rating Scale for Depression (HAM-D),
the latter analysed as a subscore of the whole scale.
These items cover the aspects of early, middle and
late insomnia, each one scored from 0 to 2. The
more detailed self-rated sleep questionnaires that
have some validity data supporting their use[94] have
been very scarcely employed in the study of an-
tidepressants. Of those, the use of the Leeds Sleep
Evaluation Questionnaire (LSEQ)[95] has gained
currency in recent years. This questionnaire consists
of ten 100mm visual analogue scales yielding four
factors: getting to sleep, quality of sleep, awakening
from sleep, and behaviour following wakefulness.
Overall, the scale appears to be reliable and consis-
tent,[96] and the findings from its application in stud-
ies of various psychotropic agents in healthy volun-
teers, depressed patients and patients with insomnia
have been reviewed in detail.[97]
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Fig. 2. Difference in perception of sleep time before and after
antidepressant treatment in depressed patients who responded.
After 8 weeks of treatment with paroxetine or nefazodone, underes-
timation of sleep is much less. [100]
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The SSRIs are the group of compounds investi- as a result of both treatments.[103] Another 6-week
gated most extensively with respect to their subjec- study with elderly depressed subjects showed that
tive sleep properties. Reports of healthy volunteer paroxetine 15–30 mg/day was superior in subjective
studies with SSRIs tend to be neutral or show some sleep to mianserin 30–60 mg/day. Six of the ten
deterioration of sleep in higher doses.[97,102] In de- individual items of LSEQ (including ease of getting
pressed patients, however, there is often a difference to sleep, speed of getting to sleep, restfulness of
between objective and subjective measurements sleep, and reduced awakenings) were significantly
with this class of drugs, with objective measures improved compared with baseline, while only one
showing that the SSRIs affect sleep negatively, at item (alertness during the day) improved with mian-
least in the early stages of treatment, but subjective serin. However, short-acting benzodiazepines were
measures showing improvement. A number of puta- allowed for hypnotic purposes in this study, and
tive explanations have been put forward to account unfortunately the HAM-D sleep item data were not
for this discrepancy. Concomitant medication, such reported separately.[104]

as benzodiazepines, is sometimes freely available in Fluoxetine 20 mg/day has been compared with
studies measuring subjective effects – this does not placebo in an 8-week study of depressed patients,
happen in objective sleep studies.[102] However, this

which provided analysis of subgroups, including
cannot explain why the same discrepancy occurs in

patients with baseline sleep disturbance, with mel-
studies that employ simultaneous objective and sub-

ancholic features, or with reduced ROL. The drug
jective measurements. Apart from the limited corre-

was better than placebo but the difference did not
spondence of these two approaches, as mentioned

reach statistical significance. The most interesting
earlier,[100] it has also been suggested that a halo

aspect of this study was that fluoxetine did not
effect of general improvement may bias the subjec-

appear to worsen subjective sleep, even in melan-
tive reports of sleep quality in particular.[102] Fur-

cholic patients.[105] A large (n = 424) 6-week open-
ther, the common practice of presenting the baseline

label study reported that all 4 LSEQ factors, as well
and endpoint data might be misleading. There is

as the HAM-D sleep items, improved significantlysome tolerance to the sleep disrupting effects of the
with fluoxetine, and that this effect was more pro-SSRIs in polysomnography, and improvement of
nounced in responders.[106] Unfortunately, this studysleep has generally set in by the end of the study. It
does not appear to have been published in full.might be more appropriate to report the data of the
Fluoxetine 20 mg/day was also compared with thefirst few weeks of a study, when the patient has not
tricyclic antidepressant dosulepin 150 mg/day in aseen any improvement in his/her mood yet and the
6-week study of 107 depressed patients. Both treat-sleep disturbance is at its peak.
ments were equally effective in depression and both
were associated with normalisation of sleep, as the

2.1 Studies in Depression
patients became less depressed. Despite the non-
sedating profile of fluoxetine, the drug displayedParoxetine is the most extensively studied SSRI.
subjective sleep normalisation properties that wereA 4-week, double-blind comparison of paroxetine
similar to those of dosulepin. Both drugs had an30 mg/day with amitriptyline 150 mg/day showed
early positive impact on the ease of getting to sleep,equally good improvement in the HAM-D sleep
with improvement in the corresponding subscale ofitems.[35] Another comparison of paroxetine
LSEQ. Both drugs also improved sleep quality, and20–30 mg/day with amitriptyline 50–100 mg/day in
there was little evidence of hangover after awaken-elderly depressed patients confirmed a significant
ing – somewhat surprising for dosulepin.[107]

reduction in the individual HAM-D sleep items for
In a large (n = 400) comparison of citalopramboth drugs compared with baseline. The same report

(two groups 10–30 mg/day and 20–60 mg/day) withalso highlighted that according to the LSEQ, getting
to sleep became easier and quality of sleep improved imipramine 50–150 mg/day in depressed patients
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for 6 weeks, with optional continuation for another placebo, using a variety of subjective outcome mea-
16 weeks, a reduction in HAM-D sleep items was sures, including the investigator’s own Self-Assess-
observed in all groups, with no significant differ- ment of Sleep and Awakening Quality Scale (SSA),
ences between them.[108] However, a meta-analysis the drug was significantly better in a measure of
of the HAM-D sleep items from five controlled sleep quality. It showed a mild but not significant
studies of citalopram versus TCAs showed that the improvement in the total score of SSA and had no
TCAs had a much more pronounced effect on sub- effect on awakening.[71] Trazodone was also studied
jective sleep than citalopram.[109] as an adjunct to other antidepressants for depressed

patients with insomnia. A dose of 50mg ofSertraline (mean dosage 72 mg/day) was tested
trazodone or placebo was administered in a cross-against fluoxetine (mean dosage 28 mg/day) in an
over study, for 8 nights, to 17 such patients, as an8-week study in depressed patients. Compared with
adjunct to treatment with either fluoxetine or bupro-baseline, both groups showed significant improve-
pion: significant improvement in the Pittsburghment in the HAM-D sleep items and in LSEQ, with
Sleep Quality Index (PSQI) was reported for thethe exception of factor 3 of the latter (difficulty in
trazodone block of the study.[114] A four-way,awakening and time it took to wake up). However,
6-week study of trazodone 150 mg/day versus mian-the raw data are not presented, and benzodiazepines
serin 30–60 mg/day versus dosulepin 75–150 mg/were allowed for hypnotic use or pre-existing anxie-
day versus amitriptyline 75–150 mg/day in 227 de-ty, at the dose taken by the individual before the
pressed subjects reported that, with regards tostudy.[110] Another 6-week comparison of the same
LSEQ, trazodone and dosulepin showed the mostdrugs (sertraline 50–100 mg/day vs fluoxetine
pronounced improvement, especially in the ease of20–40 mg/day) reported significant reductions from
getting to sleep and quality of sleep factors, and allbaseline for both drugs in the HAM-D insomnia
four drugs impaired feelings after waking, sug-items, and this was paralleled by a reduction in the
gesting a hangover effect. The positive changesmean daily dose of temazepam used. While signifi-
observed in LSEQ were numerically slightly biggercant improvement from baseline was also claimed
than those usually seen with SSRIs.[115] A slightlyfor LSEQ, no data were presented.[111] No real dif-
different result was reported in another comparisonference between the two drugs on LSEQ was seen in
of trazodone 150 mg/day with mianserin 30–60 mg/another 24-week study of over 200 depressed pa-
day, over a 6-week study period. As measured bytients (sertraline 50–150 mg/day vs fluoxetine
LSEQ again, both treatments produced statistically20–60 mg/day).[112] Again, the data are not
similar improvement of sleep over time, althoughpresented in detail. Finally, sertraline 50–100 mg/
the numerical changes were larger with trazodone,day was compared with another new antidepressant,
and the overall improvement in sleep quality oc-the selective MAOI moclobemide 300–450 mg/day,
curred more rapidly in the trazodone group.[116]in a 12-week study of 172 patients with atypical

depression. Both drugs showed an improvement of Of the new antidepressants introduced in the last
sleep as measured with LSEQ, compared with their 10 years, mirtazapine is considered as being the
baselines, while sertraline was superior to most sedative. In an open-label study of 17 drug-free
moclobemide on one factor of the scale (behaviour patients treated with mirtazapine 15–60 mg/day for
following waking).[113]

5 weeks, patients’ sleep improved substantially, as
measured by LSEQ. This improvement referred spe-The sleep effects of the older antidepressants for
cifically to the items concerned with the speed andwhich a specific sleep promoting effect has been
ease of getting off to sleep and the item referring toclaimed have not been investigated extensively. One
subjective periods of wakefulness. Patients felt thatof these compounds is trazodone. In a small cross-

over study (n = 11) of depressed patients comparing they were getting off to sleep more quickly and more
the effect of a single dose of trazodone (100mg) with easily and that they were waking up less during the
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night after 4 weeks of treatment.[61] Unfortunately, wakefulness after sleep onset, and ratings on a 6-
point Likert scale of sleep quality and of feelingalthough data were collected earlier in treatment as
rested/refreshed upon awakening. Only monother-well, these are not presented. Mirtazapine (mean
apy with nefazodone improved early morning awak-dosage 48 mg/day) was also compared with another
ening and total sleep time. Significant improve-new antidepressant, venlafaxine (mean dosage
ments in sleep quality, time awake after sleep onset,255 mg/day), over an 8-week treatment period of
and sleep efficiency were present in each of the threeseverely depressed patients with melancholic fea-
treatment groups. These improvements, however,tures. On the sleep disturbance items of HAM-D,
occurred earlier in the course of treatment for par-treatment with mirtazapine resulted in statistically
ticipants receiving nefazodone, alone or in combina-significantly larger changes from baseline than
tion with psychotherapy. The investigators went ontreatment with venlafaxine from first week onwards.
to analyse the data by defining first what wouldThis was maintained at all assessment times
constitute a clinically meaningful early insomniathroughout the study.[117]

(the threshold set at a weekly average of sleepAnother one of the new compounds for which
latency >30 minutes), time awake after sleep onsetsleep promoting properties have been claimed,
(30 minutes again) or early morning awakening (60

nefazodone 400–500 mg/day, was compared with
minutes). The combination group had a significantly

fluoxetine 20–40 mg/day in an 8-week, double-
larger proportion of patients who experienced clini-

blind study of 125 depressed patients. Subjective
cally meaningful improvement in sleep onset, sleep

effects on sleep were measured with the sleep items
maintenance and early morning awakening insom-

of HAM-D, and through the Inventory for Depres-
nia compared with the psychotherapy group alone.

sive Symptomatology (IDS)-C (Clinician) and -SR
The nefazodone group alone had a significantly

(Self Rated), which have items for early, middle and
larger proportion of participants who experienced

late insomnia, as well as hypersomnia. Nefazodone
clinically meaningful improvement in early morning

was significantly better than fluoxetine from second
awakening insomnia compared with the psychother-

week onwards on all outcome measures.[24] On the apy group, but a significantly smaller proportion of
other hand, in an 8-week study of depressed pa- participants who experienced a meaningful im-
tients, nefazodone 200–600 mg/day was not superi- provement in sleep maintenance insomnia compared
or to paroxetine 20–40 mg/day in the HAM-D sleep with the combination group.[119]

items (200–600 mg/day).[118] This was further sup-
ported by a 24-week study comparing nefazodone

2.2 Studies in Insomnia Not Related
400–600 mg/day with paroxetine 20–40 mg/day,

to Depression
which showed that both drugs improved subjective
sleep significantly, as measured with LSEQ and In a small (n = 14) open-label study of paroxetine
HAM-D sleep items, but there was no difference (median dosage 20 mg/day) in patients with primary
between them early or late in treatment.[31]

insomnia, 11 subjects improved substantially and 7
A further 12-week study of nefazodone did not meet the diagnostic criteria at the end of the

300–600 mg/day versus cognitive behavioural anal- study, according to the PSQI.[120] However, the in-
ysis system (CBAS) psychotherapy (which did not vestigators noted that diary measures that were also
directly address insomnia issues) or their combina- collected did not reflect the PSQI index improve-
tion, estimated effects on sleep through extensive ment.[121]

diaries completed at regular weekly intervals.[119] Trazodone may also be useful for primary insom-
The diary entries included bedtime, lights out time, nia, having the advantage of low abuse potential and
actual wake-up time, planned wake-up time, last less impairment of performance tasks compared
time out of bed, latency to sleep onset (minutes), with benzodiazepines.[122] A small study (n = 6) of
number of awakenings after sleep onset, minutes of healthy volunteers using escalating doses of
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trazodone (50–200mg) and trimipramine with placebo, were in the same direction as with
trimipramine, but not as pronounced. The direct(25–100mg) over 4 consecutive nights showed that
comparison of lormetazepam with trimipraminethe subjects’ sleep was normal under both drugs, and
showed a statistically significant superiority ofthe participants were not aware of any changes in
trimipramine for feeling rested in the morning andtheir sleep pattern, as judged from their post-sleep
feeling well in the evening, but not for any otherdetailed sleep log answers.[65] The value of
parameters. The investigators concluded thattrazodone 50 mg/day as an hypnotic was tested in a
trimipramine may have a role to play in the treat-2-week study of 278 patients with primary insom-
ment of insomnia. Of note in this study, the effectsnia, in comparison with zolpidem 10 mg/day and
on subjectively experienced parameters on sleepplacebo. Questionnaires asking about time required
were more pronounced than those documented byto fall asleep and duration of sleep were used as
objective parameters.[82]primary outcome measures, along with a variety of

secondary measures. During the first week of treat- Doxepin, another TCA, has been investigated in
ment, both drugs shortened sleep onset latency and a 4-week, double-blind, placebo-controlled study of
increased sleep duration significantly compared 47 patients with primary insomnia.[124] The dose of
with placebo, but sleep onset latency with zolpidem the drug used was low (25 or 50mg in the evening).
was also significantly shorter than with trazodone. Subjective sleep quality, daytime performance, and
By week 2, the sleep onset-promoting effect of energy were assessed daily using visual analogue
trazodone had disappeared, and sleep duration did scales, which were then averaged over 2-week peri-
not vary between groups, mainly because of increas- ods in order to minimise the effects of day-to-day
ing placebo response.[123] It should be noted that the variations. The mean value of subjective sleep quali-
dose of trazodone in this study may have been too ty increased with doxepin from 41mm at baseline to
low. 54mm on the 100mm visual analogue scale. This

result was statistically significant but can be viewedAnother antidepressant for which sleep promot-
as clinically modest. Also, the subjects’ workinging properties have been suggested is trimipramine.
ability the following day improved, but their energyIt has been investigated in primary insomnia, in
was not increased.[124]

doses 50–200 mg/day, compared with placebo and
lormetazepam, in a 4-week study.[82] The subjective A question arising from these studies is whether
measures used included the PSQI and a number of the statistically significant changes mentioned in
1–5 scales of sleep quality, feeling refreshed in the these studies are clinically significant. With LSEQ
morning, well-being in the evening, and exhausted- for example, a few millimetres change on the
ness in the evening, as well as psychosomatic symp- 100mm visual analogue scales appears to be enough
toms during sleep. Trimipramine decreased the to produce statistical significance, but may not be
PSQI sum score significantly compared with place- clinically significant. This problem is exemplified in
bo, and significantly improved sleep quality and one of the studies referred to earlier in the text,
feeling rested in the morning and well-being in the where values for individual LSEQ items are availa-
evening. The results for lormetazepam, compared ble,[104] as illustrated in table III. The changes in

Table III. Leeds Sleep Evaluation Questionnaire (LSEQ) values expressed as mean differences in mm of visual analogue 100mm scales at
endpoint of the study (6 weeks) compared with baseline. Negative values indicate worsening.[104] Note that no difference exceeds 10mm,
despite the fact that 6 items on paroxetine and 1 on mianserin reached statistical significance. Questions 1–3 are on initiation of sleep, 4–5
on quality, 6–7 on awakening from sleep, and 8–10 on behaviour following waking

Drug LSQE values for question number

1 2 3 4 5 6 7 8 9 10

Paroxetine 15–30mg 7.4 8.4 4.1 8.8 7.9 2.6 –0.8 5.5 9.7 0.1

Mianserin 30–60mg 3.4 3.6 3.2 6.3 6.6 –4.4 –4.1 –1.1 3.6 –1.3
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Table IV. Mean change from baseline in mm of visual analogue 100mm scale in Leeds Sleep Evaluation Questionnaire factors[106,113]

Drug Getting to sleep Perceived quality Ease of awakening Behaviour following Reference
of sleep from sleep wakefulness

Fluoxetine (responders) 6.8a 6.8a 6.6a 7.1a 106

Fluoxetine (nonresponders) 6.0 5.9 5.7 5.6 106

Sertraline 3.19b 1.30b 3.45b 5.98b 113

Moclobemide 2.33b 0.49 2.79b 3.96b 113

a Statistical significance between groups.

b Statistical significance within groups (compared with baseline).

absolute terms when LSEQ factors are presented as 3. Other Sleep Effects
averages of their individual components are also
rather modest.[107] Similarly, in another study[106]

3.1 Sleep-Related Movement Disorderwhere the responders are reported to have had a
Adverse Effects of Antidepressantssignificantly better improvement in all four LSEQ

factors compared with the non-responders, inspec-
tion of the data (table IV) shows that the difference There have been many case reports and small
in scores between the two groups was about 1%, and studies of movement disorders during sleep after
therefore of doubtful clinical significance. Table IV antidepressant usage, but there are no controlled
illustrates this case further by presenting some more studies. Ohayon and Roth,[125] in a large survey,
raw data extracted from various studies. It should be found that taking SSRIs was a risk factor for restless
noted, in fairness to the studies included in these two legs syndrome. Both mianserin and mirtazapine
tables, that many of the remaining reports cited have been reported to induce or exacerbate restless
earlier in the text did not contain enough informa- leg syndrome in small case series and case reports.
tion for this kind of comparison to be undertaken. Periodic limb movements of sleep are often associ-
However, in the most comprehensive review of the ated with restless legs syndrome but also occur
use of LSEQ, only fluvoxamine (in one study)[97] independently, and were increased by venlafax-
appeared to produce substantial changes in the ease ine[36] and other antidepressants in a few case re-
of getting to sleep and sleep quality factors. ports, but bupropion ameliorated these in five pa-

tients with periodic limb movement disorder.[126]However, when data of HAM-D sleep items are
observed, the changes sometimes appear to be clini- Prominent eye movements during stages 2–4
cally more relevant, even if most of the reports only non-REM sleep, either rapid like those in REM
give values at a few weeks after the onset of treat- sleep or slower like those in stage 1, have been
ment, when the antidepressant effect is established described after TCAs, especially
(table V). The use of subjective sleep measurements clomipramine,[127,128] and fluoxetine.[129] SSRIs are
needs to be reviewed in order to better reflect the known to induce or exacerbate bruxism;[130] interest-
changes along the clinical dimension. ingly this has been ameliorated by buspirone in two

Table V. Hamilton Rating Scale for Depression (HAM-D) sleep items, expressed as mean scores (range 0–6)

Drug Baseline Day 3 Day 10 Week 4 Week 6 Week 8 Week >20

Sertraline (mean 72mg)[110] 4.3 1.9

Fluoxetine (mean 28mg)[110] 3.8 1.7

Citalopram (10–30mg)[108] 4.1 2.3 1.7 1.3

Citalopram (20–60mg)[108] 3.9 2.1 1.8 1.2

Imipramine (50–150mg)[108] 4.3 2.0 1.9 0.8

Nefazodone (400–600mg)[31] 4.5 3.9 2.3 1.8 1.2 0.9 0.3

Paroxetine (20–40mg)[31] 4.1 3.1 1.9 1.2 0.7 0.7 0.4
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reports,[131] so may involve 5-HT1A-receptor mecha- first dose. This means that the mechanism cannot be
nisms. the same as for lifting mood, which takes 3–4 weeks.

We suggest that the most likely explanation is aRecently, mirtazapine was reported to have in-
direct pharmacological action to increase serotoninduced REM sleep behaviour disorder (RBD) in four
in brainstem regions suppressing ascending arousalpatients with parkinsonism.[132] Other investigators
pathways.have observed that atonia during REM sleep is re-

duced during treatment with serotonergic an- The tricyclic antidepressant protriptyline has
tidepressants such as SSRIs, clomipramine and been used in the past to treat obstructive sleep ap-
venlafaxine, and that these too are a risk factor for noea syndrome, but with little benefit;[145] however,
RBD.[128,133] there are a few small case series where SSRIs have

been tried, with minor improvements.[146-148]

3.2 Antidepressants and Dreaming Imipramine is still occasionally used in the treat-
ment of enuresis in children and adults, with aAlthough nightmares are reported as an adverse
mechanism that remains unclear, however it is nowevent in clinical trials of SSRIs,[134] numbers were
very much a second-line treatment when other ap-small and the presence of depression may also be a
proaches have been tried.[149]

factor. Enhancement of dreaming has been noted
during treatment with the SSRIs fluoxetine[135,136]

4. Practical Implications of the Effects ofand citalopram,[137] and changes in dream content
Antidepressants on Sleepafter sertraline.[138] A controlled study in healthy

volunteers showed an increase in emotional intensi-
Antidepressant medications have class- and com-

ty of dreams but a decrease in recall with fluvox-
pound-specific effects on sleep profiles. In the treat-

amine and paroxetine during 3 weeks’ treatment,
ment of depression, no single effect of antidepres-

and an increase in dream report length and bizarre-
sants on sleep architecture is necessary or sufficient

ness during withdrawal from fluvoxamine.[139]

for therapeutic efficacy, but differences in drug ef-
The mechanism for these effects is unclear. Cer-

fects may help with the choice of specific medica-
tainly there are more awakenings during REM sleep

tions for particular patients. As discussed earlier,
in SSRI-treated subjects, and bouts of REM sleep

most effective antidepressants improve sleep after a
are moved towards morning wakening by the REM

few weeks of treatment, but there may be situations
sleep-delaying mechanism, both of which would

where an earlier improvement of sleep, that is,
affect dreaming. However, this does not account for

before the mood-lifting effects become apparent,
increased emotional intensity.

may be desirable. When insomnia is particularly
Excessive dreaming has been described as a distressing, or in order to increase adherence to

withdrawal phenomenon for nearly all antidepres- treatment, the choice of a safely used and effective
sants,[139,140] and may possibly be due to rebound antidepressant which improves sleep in short term is
cholinergic effects. indicated. Stimulation of 5-HT2 receptors may con-

tribute to insomnia and changes in sleep architecture3.3 Use of Antidepressants to Treat Other
seen with SSRIs or venlafaxine. antidepressantsSleep Disorders
with 5-HT2-receptor antagonist properties, such as

Studies in fibromyalgia[141] and chronic fatigue mirtazapine or nefazodone, improve sleep continui-
syndrome[142] have shown subjective sleep improve- ty and may therefore be a good treatment option for
ment after fluoxetine usage. Paroxetine has been depressed patients with marked insomnia. Some pa-
reported to be effective in adult night terrors[143] and tients with depression complain of excessive sleep
sleepwalking;[144] of interest to the mechanism of or daytime somnolence, although the prevalence of
action is that in both these disorders the effects of these symptoms is not known because there is not
the SSRI are seen early in treatment – often on the sufficient published data distinguishing somnolence
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from fatigue in depression. In these patients, sleep- in depressed patients, probably because healthy vol-
promoting antidepressants should be avoided. unteers have better baseline sleep. This worsening in

sleep improves after a few days in depressed pa-In primary insomnia not related to depression,
tients, but studies with fluoxetine and phenelzinefirst-line treatment is usually psychological, with or
show increased waking during sleep later in treat-without short-acting hypnotic drugs which increase
ment. In general, the deterioration in sleep continui-GABA function, such as the benzodiazepines and
ty is not paralleled by a worsening of subjectiverelated ‘Z’ drugs (zaleplon, zolpidem and zopi-
ratings of sleep, which improve during treatment ofclone). However, the immediate sleep-improving
depression.effects of antidepressant medications which block 5-

Reports of improvement in objective sleep con-HT2 receptors such as mirtazapine make these drugs
tinuity after some antidepressants, particularly thea possible alternative for insomnia, as long as con-
5-HT2-receptor antagonists, early in treatment ofsiderations of duration of action are taken into ac-
depression are paralleled by volunteer studies andcount. Daytime sleepiness with mirtazapine for in-
can therefore be assumed to be a drug effect. Sus-stance, which has a half-life of 20–40 hours, is
tained improvements are difficult to separate fromprominent during the first week of treatment, but
illness effects, since sleep continuity also improvesthis appears to diminish after a few days.[150] There
in patients successfully treated with psychologicalis very little evidence for efficacy in this indication
treatments.[151] Healthy volunteer studies of long-as yet.
term effects are rare, and none has shown significantPatients with other sleep disorders such as rest-
differences from baseline.less legs syndrome and RBD should be identified

Subjective estimates of sleep in depressed pa-before choosing a treatment, as some antidepres-
tients on antidepressants differ from the objectivesants worsen these conditions. Conversely, there is
ones, especially for the most widely used class, theevidence that some antidepressants may be useful in
SSRIs, and may be related to illness state. Thesethe treatment of sleep disorders such as night terrors.
drugs may differ among themselves in their ability
to promote (or not disrupt) subjective sleep. The use5. Conclusions
of some antidepressants for their sleep-promoting

SSRI and TCA antidepressants have marked properties in insomnia unrelated to depression,
dose-dependent effects on REM sleep in healthy while widespread in clinical practice, has not been
volunteers and depressed patients, with ROL being systematically substantiated so far. However, re-
lengthened and REM sleep amount being reduced. ports on subjective effects of mirtazapine,
After weeks of treatment, ROL remains long, but the nefazodone, trazodone, trimipramine and doxepin
amount of REM sleep recovers, and shows rebound indicate that there may be some value in this prac-
after withdrawal. These changes in amount of REM tice, particularly early in treatment.
sleep may reflect receptor adaptation. Other an-
tidepressants have modest or minimal effects on Acknowledgements
REM sleep. These effects on REM sleep may be
related to increased synaptic levels of monoamines No sources of funding were used to assist in the prepara-
brought about by reuptake blockade, and are likely tion of this review. The authors have no conflicts of interest

that are directly relevant to the content of this review.to be mediated by 5-HT1A receptors in REM sleep-
initiating areas.
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