
830 Am J Psychiatry 165:7, July 2008

Reviews and Overviews

ajp.psychiatryonline.org

Sleep Disturbance in Bipolar Disorder: 
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In this review, the authors detail our cur-
rent understanding of the crucial role that
sleep and its disturbances play in bipolar
disorder. Multiple lines of evidence sug-
gest that impaired sleep can induce and
predict manic episodes. Similarly, treat-
ment of sleep disturbance may serve as
both a target of treatment and a measure
of response in mania. The depressive
phase of bipolar illness is marked by sleep

disturbance that may be amenable to so-
matic therapies that target sleep and cir-
cadian rhythms. Residual insomnia in the
euthymic period may represent a vulner-
ability to affective relapse in susceptible
patients. Given the importance of sleep in
all phases of bipolar disorder, appropriate
evaluation and management of sleep dis-
turbance in patients with bipolar illness is
further detailed.

(Am J Psychiatry 2008; 165:830–843)

Sleep disturbance is recognized as an essential aspect
of affective illness. A substantial literature exists on this re-
lationship in depressive disorders, and both insomnia and
hypersomnia are diagnostic criteria for major depressive
episode in DSM-IV-TR (1). Decreased rapid eye movement
(REM) latency and slow-wave sleep abnormalities are
among the most robust physiological markers of depres-
sion, although it is clear that these are nonspecific distur-
bances seen in many other psychiatric disorders (2). Many
reports have suggested the potential causal role of insom-
nia in the development of depression in patients who have
no previous history of depression and in predicting re-
lapse in patients with depression in remission (3–15). Less
attention has been paid to impaired sleep in bipolar disor-
der than in unipolar depression, although its importance
has long been recognized, particularly during manic epi-
sodes. As Kraepelin noted nearly a century ago:

The attacks of manic-depressive insanity are invari-
ably accompanied by all kinds of bodily changes. By
far the most striking are the disorders of sleep and
general nourishment. In mania sleep is in the more
severe states of excitement always considerably
encroached upon; sometimes there is even almost
complete sleeplessness, at most interrupted for a few
hours, which may last for weeks, even months… In the
states of depression in spite of great need for sleep, it is
for the most part sensibly encroached upon; the pa-
tients lie for hours, sleepless in bed, … although even
in bed they find no refreshment (Kraepelin E, Manic-
Depressive Insanity and Paranoia, Edinburgh, Living-
stone, 1921 [translated by Barclay RM], p. 44).

Although Kraepelin’s observations regarding the sleep-
wake cycle in bipolar patients are still applicable in mod-
ern psychiatry, our understanding of the biology of sleep
regulation and its relationship to bipolar disorder contin-
ues to advance. The current understanding of the sleep-

wake rhythm posits that it is the product of the combined
influences of a circadian oscillation and a homeostatic
sleep drive, which act reciprocally to govern sleep onset
and maintenance (Figure 1) (16–18). Given the interaction
between sleep and circadian processes, it is difficult to dis-
cuss one separately from the other, and particularly so in
bipolar patients, a population in which disruption of both
sleep and circadian rhythms are well-documented phe-
nomena (19, 20).

In this review, we focus primarily on the observable
sleep-wake disturbance in the manic, depressed, and eu-
thymic phases of bipolar disorder, with the caveat that it is
often unclear whether circadian or homeostatic factors
are ultimately responsible for observed sleep disturbances
in bipolar patients, as abnormalities in the underlying cir-
cadian rhythm or sleep homeostat may manifest as distur-
bances in the sleep-wake cycle (16, 17). We also discuss
various methods of maintaining adequate sleep quality
and quantity in individuals with bipolar disorder.

Sleep in Mania

Our current understanding of the relationship between
sleep and bipolar mania involves the following aspects: 1)
decreased need for sleep is a fundamental marker of the
manic state; 2) sleep deprivation is one cause of mania
and may in fact be a fundamental etiological agent in ma-
nia; 3) total sleep time is a predictor of future manic epi-
sodes; and 4) total sleep time may be a marker of response
as well as a target of treatment in mania. Each of these re-
lationships is addressed in turn.

Decreased Need for Sleep as a Marker of Mania

Decreased need for sleep is one of the seven diagnostic
criteria of bipolar mania, and it may be of particular value
in differential diagnosis, since the ability to maintain en-
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ergy without sufficient sleep is seen in few other disorders
(1). Using data from the National Comorbidity Survey,
Kessler et al. (21) found that the only manic symptom pro-
file that could be validly assessed with the Composite In-
ternational Diagnostic Interview, a fully structured inter-
view developed to generate diagnoses according to the
definitions and criteria of DSM-III-R and ICD-10, is char-
acterized by euphoria, grandiosity, and the ability to main-
tain energy without sleep, which described approximately
one-half of all clinically validated bipolar I cases in the
survey.

Although the ability to maintain energy without sleep is
characteristic of mania, manic patients still likely require
sleep to sustain life, and thus the nomenclature “de-
creased need for sleep” may be inaccurate. In the mid-
19th century, Bell (22) documented several cases of florid
mania characterized by nearly no sleep that typically
ended fatally for the patient; one of the notable cases he
reported is presented in Figure 2. Such mortality in the
presence of sleeplessness is similar to animal models of
sleep deprivation, in which death is the outcome of pro-
longed total sleep deprivation, despite increased food in-
take (23). In modern times, with improved treatments,
manic patients are unlikely to die from prolonged sleep-
lessness during hospitalization. Historical data do, how-
ever, suggest that manic patients, despite prolonged
sleeplessness, ultimately have a physiological need for
sleep.

That decreased sleep is also characteristic of mania is
corroborated by objective measures, such as polysomnog-
raphy. Although polysomnography in manic patients can
be technically quite difficult, polysomnographic studies of
unmedicated manic patients have demonstrated short-
ened total sleep time, increased time awake in bed, and
shortened REM latency—similar to polysomnographic
parameters seen in depressed patients (24, 25). Polysom-
nographic measures in manic patients may be affected by
motor hyperactivity during the day, since sleep architec-
ture can be affected by increased daytime activity in nor-
mal subjects (26). Thus, it is unclear whether polysomno-

graphic abnormalities seen in mania are caused by the
manic state per se or are secondary to other features of
mania, such as increased levels of physical or mental ac-
tivity, changes in metabolism, and so forth.

Sleep Reduction as a Cause of Mania

The literature posits various triggers in the genesis of
mania. Reports describe switches into mania occurring
with drugs of abuse, prescribed medications, transmerid-
ian travel, postpartum states, bereavement, and so on, all
of which may be associated with sleep loss (27–33). In
most such anecdotal reports, it is unclear whether sleep-
lessness was a cause of the mania or a prodromal symp-

FIGURE 1. Components of the Sleep-Wake Cyclea

a Adapted from Dijk and Lockley (17) with permission from the pub-
lisher.
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FIGURE 2. Diminished Sleep Duration of a 30-Year-Old
Manic Patient Admitted to the McLean Asylum for the In-
sane, Near Boston, in December 1830, Eventually Resulting
in Deatha

a Data originally published in 1849 by Bell (22). The comments in the
figure are quoted from Bell's report; in these instances, Bell gave
some indication of the patient's sleep status but provided no quan-
titative data.
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tom of mania, and hence we are unable to infer cause and
effect from these cases. In some instances, early manic
symptoms may have spurred the behavior (e.g., drug use,
travel, etc.), which then produced sleep deprivation.

On the other hand, studies of therapeutic sleep depriva-
tion in unipolar and bipolar depression provide clearer ev-
idence of the potential causal, or “switching,” properties
of sleep deprivation. In the past two decades, work in this
area has been performed with well-characterized patients
with either rapid-cycling or non-rapid-cycling bipolar dis-
order. However, the older literature (predating the estab-
lishment of definitions of rapid cycling) includes mixtures
of patients with both rapid and non-rapid cycling patterns
as well as those with unipolar depression. Wu and Bunney
(34) reviewed much of the literature from the 1970s and
1980s and found that 29% of bipolar depressed patients
and 25% of unspecified depressed patients became hy-
pomanic or manic after one night of total sleep depriva-
tion. Unfortunately, the majority of early sleep deprivation
studies were not designed to detect mania; moreover, de-
pressed unipolar and bipolar patients were not distin-
guished from one another in reported results, and hypo-
mania and mania were often reported post hoc (35, 36).
Kasper and Wehr (37), examining sleep deprivation stud-
ies whose designs were better suited to predicting the fre-
quency of switching into mania, estimated the risks of hy-
pomania and mania at 12% and 7%, respectively. More
recently, Colombo et al. (38) reviewed data from 206 pa-
tients who received total sleep deprivation as treatment
for bipolar depression (frequently with supplemental
medication treatments intended to extend the duration of
antidepressant response) and found that switching into

hypomania and mania occurred in only 5.8% and 4.9%, re-
spectively, of such patients. One-third of those who
switched into mania had resolution of manic symptoms
within 3–5 days with nocturnal benzodiazepines, and the
remaining patients required mood stabilizers or antipsy-
chotic medications (38). We know of no studies examining
rates of manic switching due to sleep deprivation in eu-
thymic bipolar patients, although these patients may the-
oretically be at greater risk of switching than depressed bi-
polar patients.

The potency of sleep deprivation as a catalyst to switch-
ing in bipolar disorder led Wehr et al. (39) to hypothesize
that sleep deprivation is the fundamental proximal cause
or “final common pathway” of mania. Wehr et al. noted
that all triggers of mania, including biological causes
(drugs, hormones, withdrawal, etc.), psychic effects (sepa-
ration, bereavement, etc.), and direct disturbances of
sleep schedules (from newborn infants, shift work, travel,
etc.), could be related to the genesis of mania through
sleep reduction (Figure 3) (39). This theory posits that
sleep deprivation is both a cause and a consequence of
mania, and thus mutually self-reinforcing sleep loss per-
petuates the manic state. Although prospective testing of
this hypothesis is logistically complicated by the fact that
sleep deprivation is both a cause and an early symptom of
mania, cases of bipolar inpatients who switch into mania
after sleep deprivation (from various causes) have been
reported, supporting the final common pathway hypothe-
sis (40).

Primary sleep disorders also may contribute to mania in
bipolar patients as a result of functional sleep deprivation.
In particular, cases of obstructive sleep apnea, in which
sleep is disrupted by intermittent obstruction of the upper
airway during sleep, leading to repetitive brief arousals,
have been documented as a cause of mania or treatment
resistance (41–43). Thus, primary sleep disorders may be
an additional cause of functional sleep deprivation lead-
ing to mania that was not originally included in Wehr’s “fi-
nal common pathway” hypothesis (Figure 3).

Sleep as a Predictor of Mania

If sleep deprivation is a potential trigger for mania, then
sleep duration may also be a predictor of mania over the
course of the illness. There have been few longitudinal
studies of the relationship between sleep and mood in bi-
polar patients. Wehr et al. (44) followed the course of 15
rapid-cycling and 52 non-rapid-cycling bipolar inpatients
(using actigraphy and nurse observation, respectively, for
the two groups) and found that the majority of these pa-
tients experienced one or more consecutive nights with-
out sleep each time they switched from depressive to
manic phases of illness. Leibenluft et al. (45) collected data
on 11 rapid-cycling bipolar patients who had filled out
sleep logs and twice-daily mood ratings for 18 months. Of
the eight patients who had a sufficient number of manic or
hypomanic episodes to allow data analysis, sleep duration

FIGURE 3. Sleep Reduction as a “Final Common Pathway of
Mania,” Revisiteda

a Adapted from Wehr et al. (39).
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predicted the subsequent day's mood in five patients, with
increased sleep associated with a decreased probability of
hypomania or mania the following day. Similarly, Bauer et
al. (46) found that 41% of a mixed population of 59 bipolar
I and II outpatients showed a significant correlation be-
tween sleep plus bed rest and mood the night before a
mood change, with decreased sleep (particularly <3 hours)
more predictive of hypomanic or manic symptoms.

Klein et al. (47), in a small, nonrandomized, double-
blind crossover study of lithium discontinuation using ac-
tigraphy to monitor daytime and nighttime activity pat-
terns in bipolar patients, found that patients who relapsed
did not differ from those who did not relapse in estimated
sleep efficiency or sleep activity either before or after lith-
ium discontinuation, although significant differences were
found in daytime motor activity. Houston et al. (48), using
a secondary, post hoc analysis of Young Mania Rating Scale
(YMRS) item scores of bipolar patients treated with olanza-
pine or lithium as part of a maintenance trial, found that
increased motor activity and energy was a relatively strong
marker of initial manic symptoms. However, the authors
also found that a decreased need for sleep occurred in 25%
and 10.5% of patients maintained on olanzapine and lith-
ium, respectively, in the 2-week period preceding manic
relapse (48). Recently, Perlman et al. (49), using a prospec-
tive, longitudinal design, also examined self-reported sleep
duration at monthly intervals in bipolar I patients. They
found that sleep deficit predicted depressive symptoms
during 6-month follow-up but was not predictive of manic
episodes. The authors noted several possible reasons for
the lack of an association between sleep and mania: manic
patients were less likely to complete the sleep measure and
were more likely to drop out of the study, and the self-re-
ports of sleep duration were made at monthly intervals,
which may not have been frequent enough to detect a rela-
tionship between sleep and mania.

Patients’ retrospective reports, although they lack the
rigor of prospective studies, may also provide insight into
the role of sleep in the genesis of manic symptoms. Jack-
son et al. (50) reviewed 11 such studies of prodromal
symptoms in mania and found that sleep disturbance was
by far the most commonly reported prodromal symptom
(77% of patients) prior to a manic episode. This finding is
important, because there is evidence that teaching pa-
tients to recognize early symptoms of a manic relapse and
to seek early treatment is associated with an increased
time to a manic episode and an improvement in occupa-
tional and social functioning (51).

Malkoff-Schwartz et al. (52) approached this issue from
another perspective, hypothesizing that stressful life
events associated with social rhythm disruption (in partic-
ular, sleep deprivation) would be commonly observed in
prodromal periods prior to an affective episode. In a pro-
spective study of 39 bipolar patients, social rhythm disrup-
tion was observed in about two-thirds of manic prodromal
periods, which was significantly greater than the frequency

observed prior to depressive episodes or control (i.e., eu-
thymic) periods (52). These results were replicated in an
expanded follow-up study (53) that included unipolar de-
pressed and rapid-cycling bipolar patients and found that
social rhythm disruptions occurred more frequently prior
to mania than to other affective episodes. However, other
authors have not observed an excess of such stressful life
events (although these were generally not assessed for
their effects on sleep) during prodromal periods in bipolar
disorder (54, 55). Thus, disruption of the daily rhythm may
often occur before episodes of mania in bipolar patients,
but at present it is not possible to infer a cause-and-effect
relationship between sleep disruption stemming from so-
cial rhythm disruption and subsequent mania.

Sleep as a Marker of Response and a 
Therapeutic Target in Mania

If disturbed sleep is a marker of impending or devel-
oped mania, is improved sleep an early marker for mania
resolution? Using a blinded chart review, Nowlin-Finch et
al. (56) found that greater total sleep time on the first night
of hospitalization was associated with faster response and
earlier discharge among those admitted to an inpatient
setting with mania. Barbini et al. (57) compared the dura-
tion of nighttime sleep and clinical symptoms in 34 manic
inpatients and found a significant correlation between du-
ration of sleep and ratings of cooperation and irritability
on the Nurses’ Observation Scale for Inpatient Evaluation
but no significant correlation with the YMRS. Both of these
studies suggest that improved sleep in the inpatient set-
ting may be a harbinger of positive outcomes; a causal re-
lationship has not been demonstrated, however.

Although causality is debatable, clinicians have long
used therapeutic agents that target disordered sleep in
manic patients. Sedative-hypnotics such as bromides,
chloroform, alcohol, and opium were used a century ago
to manage agitated psychiatric states. Sedation is still used
to treat acute mania, and clinical experience suggests that
sedation alone is valuable in managing manic behavior.
Whether sleep induced by sedating medications only
masks manic symptoms or actually reverses the underly-
ing process responsible for mania is unclear (36). Unfortu-
nately, no systematic studies have been conducted to ex-
amine the effects of sedation alone (i.e., with or without
induced sleep) on the course of mania.

In recent years, the sedating medications most fre-
quently used in the acute phase of mania have been ben-
zodiazepines and antipsychotics. The literature suggests
that the benzodiazepines clonazepam and lorazepam are
as effective as neuroleptics as adjunctive medications
used with lithium (which does not provide immediate an-
timanic effects) in the acute management of mania (58,
59). This is further supported by the frequent use of ben-
zodiazepines in clinical trials as rescue medications early
on, before the medication of interest has had an opportu-
nity to work. In fact, it is possible that a “placebo” response
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in some trials may in fact be the result of benzodiazepine
use during the early phases of these trials (60). Atypical an-
tipsychotics are also commonly used to treat acute mania,
and indeed, olanzapine, quetiapine, and ziprasidone have
all been reported to increase total sleep time in healthy
subjects (61–63).

A more novel pharmacological approach to improving
sleep in manic patients is the use of melatonin. Melatonin
is an endogenous neurohormone secreted by the pineal
gland in a circadian fashion under conditions of darkness,
whereas light inhibits its secretion. It is theorized to exert
its effects through interactions with the suprachiasmatic
nucleus, the site of the circadian pacemaker. Bersani and
Garavini (64) used melatonin as a hypnotic in 11 outpa-
tients with mania whose insomnia was resistant to benzo-
diazepines. No other medication changes were allowed
during the 30-day open study. A dramatic improvement in
subjective sleep duration was observed, concurrent with a
marked improvement in manic symptoms. Melatonin is a
relatively poor hypnotic, but it seems to influence sleep
patterns through its effects on phase-shifting the circa-
dian rhythm, which suggests that this result may be medi-
ated through the circadian system rather than the sleep
homeostat (65).

Besides medical management, behavioral interventions
that may improve or extend sleep have been used in the
treatment for mania for more than a century (66). In the
19th century, before the advent of pharmacological man-
agement, prolonged bed rest—the “rest cure” initially ad-
vocated by S. Weir Mitchell—was widely used for a variety
of neuropsychiatric disorders (66). More recently, investi-
gators have used similar behavioral techniques with some
success. Wehr et al. (67) used 14 hours of bed rest as a
means of stabilizing a patient with treatment-refractory
rapid-cycling bipolar disorder. Although prolonged bed
rest did not appear to increase total sleep time, the vari-
ability of sleep durations was reduced. Similarly, Barbini et
al. (68) found that adding 14 hours of enforced darkness to
the treatment regimen of hospitalized manic patients re-
sulted in significant decreases in YMRS scores when treat-
ment occurred within 2 weeks of onset of the manic epi-
sode and that patients treated with dark therapy also had
shorter hospital stays and required lower doses of anti-
manic agents. According to nursing observation of sleep
duration, manic patients treated with enforced darkness
did have more sleep than their counterparts who did not
receive this treatment; a caveat to this finding, however, is
that nursing observation often overestimates sleep dura-
tion (68, 69). The improvements seen with bed rest and
enforced darkness may occur through circadian manipu-
lation, since light is the primary zeitgeber (timegiver) of
the circadian clock, and patients may become better with-
out clear improvement in sleep per se. Moreover, regu-
lated light-dark cycles on inpatient units as a component
of milieu therapy may be partly responsible for the thera-
peutic effects of hospitalization for manic patients.

In summary, multiple lines of evidence suggest that
sleep disruption may be an underlying trigger for manic
episodes, that sleep improvement in mania may be a clin-
ically useful therapeutic target, and that successful pre-
vention of relapse in mania may rely in part on maintain-
ing adequate sleep. However, the data regarding sleep and
mania are limited in several spheres. First, there is a dearth
of studies that prospectively assess sleep duration in out-
patients with bipolar disorder as a predictor of relapse.
Second, outpatient studies have predominantly examined
subjective rather than objective measures of sleep dura-
tion. Third, there is considerable individual variability in
the response to sleep disturbance in patients with bipolar
disorder, which suggests that some but not all bipolar pa-
tients may be subject to relapse caused by sleep impair-
ment. Finally, there is no prospective evidence that treat-
ment of sleep disturbance in the prodromal period does in
fact prevent manic episodes.

Sleep in Bipolar Depression

Differences in sleep in bipolar and unipolar depression
could conceivably be of use clinically, for example, in dis-
tinguishing between a unipolar and a bipolar depressive
episode. Unfortunately, objective studies of sleep quality
(using polysomnography, for example) in bipolar depres-
sion have generally found similar abnormalities in uni-
polar and bipolar depression, although limited data sug-
gest that bipolar patients may have more early morning
awakenings and greater total REM density than unipolar
comparison subjects when matched for age, gender, and
severity of symptoms (70). Some clinicians believe that hy-
persomnia, rather than insomnia, is more indicative of bi-
polar than unipolar depression (71, 72). However, a com-
parison of the hypersomnolence of bipolar depression
with that of narcolepsy, using the Multiple Sleep Latency
Test, an objective measure of excessive sleepiness, found
no evidence of excessive daytime sleepiness in bipolar de-
pression, which suggests that bipolar hypersomnolence is
more reflective of anergia/fatigue than the true excessive
sleepiness seen in other primary sleep disorders (73).

As discussed previously, the use of sleep deprivation as
an antidepressant greatly enhanced our understanding of
the relationship between sleep and mania. Currently there
is little interest in using sleep deprivation to treat depres-
sion, either unipolar or bipolar, most likely because of fre-
quent relapse after recovery sleep and the dominance of
other areas in mood disorders research, such as pharma-
cotherapy, neurochemistry, and genetics (74). Still, there
are interesting correlates between sleep and bipolar de-
pression that merit discussion.

Although Wu and Bunney (34) found no difference in re-
sponse to sleep deprivation in bipolar versus unipolar de-
pression when reviewing the older literature, some more
recent small studies suggest that bipolar patients may
respond more robustly to sleep deprivation. Szuba et al.
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(75), in a small prospective study of 37 patients with either
unipolar, bipolar I, or bipolar II depression, found that
eight of nine (89%) bipolar I subjects responded to partial
sleep deprivation, compared with nine of 24 (38%) unipo-
lar subjects. Barbini et al. (76), using a repeated total sleep
deprivation protocol in a larger prospective study of 51 pa-
tients, found that although all patients had improvement
in depressive symptoms, those with bipolar I disorder (N=
17), bipolar II disorder (N=8), and a first-episode unipolar
disorder (N=9) had significantly greater response to total
sleep deprivation than unipolar patients with a history of
prior depressive episodes. A small case series examining
the role of sleep deprivation during the depressed phase in
three rapid-cycling bipolar patients found little response
to sleep deprivation early in a depressive episode but
more robust responses as the depressive episode pro-
gressed, suggesting the possibility that neurobiological
substrates underlying bipolar depression might change
over the course of the illness, making the depressed phase
more amenable to treatment with sleep deprivation (77).

Although sleep deprivation may be an efficacious anti-
depressant in bipolar depression, its clinical utility as
monotherapy is limited by relapse to depression after re-
covery sleep. Various pharmacological approaches have
been studied as potential augmentation strategies to im-
prove or extend the antidepressant effect of sleep depriva-
tion. Numerous reports demonstrate that lithium, the
mainstay of treatment of bipolar disorder, may improve
response to sleep deprivation and sustain remission in
both unipolar and bipolar depressed patients (78–81).

There is evidence that bipolar depressed patients who
are homozygotes for the long variant of a functional poly-
morphism in the transcriptional control region upstream
of the coding sequence of the serotonin transporter 5-HT-
TLPR are more likely to respond to sleep deprivation than
those who are heterozygotic or homozygotic for the short
variant (82). Smeraldi et al. (83) demonstrated that pin-
dolol, a 5-HT1A/beta-adrenoreceptor blocking agent, sig-
nificantly improved the response rates of bipolar de-
pressed patients to total sleep deprivation compared with
placebo (75% [15/20] versus 15% [3/20]) and that com-
plete response could be maintained with lithium salts
alone in 65% of cases.

Besides pharmacological approaches, manipulation of
the circadian system has also been used to maintain the
antidepressant effects of sleep deprivation in bipolar pa-
tients. Bright light in the morning has been shown to sus-
tain antidepressant response to sleep deprivation in bipo-
lar patients and may decrease hospitalization time (84–
86). Furthermore, phase advance (e.g., moving the sleep
period several hours earlier than usual) of the sleep period
after sleep deprivation has been shown to sustain the anti-
depressant effects of sleep deprivation in both unipolar
and bipolar subjects (87–90).

It has been suggested that genetic factors may confer an
underlying chronobiological vulnerability for depression,

including bipolar depression (18). Polymorphisms in
genes related to the circadian mechanism have been
linked to depressive relapse (e.g., the CLOCK gene), as well
as improved response to sleep deprivation and efficacy of
long-term lithium treatment (the gene coding for glyco-
gen synthase kinase 3-β, GSK3-β) in bipolar patients (91–
93). Although the mechanism through which lithium pro-
vides mood stabilization remains unclear, there has been
growing interest recently in its effects on the circadian sys-
tem through its interaction with GSK3-β (94, 95). Theoret-
ically, desynchronization of internal circadian phase and
the environment through genetic polymorphisms could
increase the risk of depression in some bipolar patients.
This remains speculative at this point, though, and further
research is needed to advance such hypotheses.

Despite data suggesting that sleep deprivation in the
treatment of bipolar depression may be efficacious, APA’s
practice guideline on the treatment of bipolar disorder (96)
lists it as a novel approach. This is appropriate given lim-
ited data comparing it with conventional treatments, con-
cern about switching patients into mania, the logistical dif-
ficulties of sleep deprivation on inpatient psychiatric units,
and the return of depressive symptoms after recovery
sleep. Still, because sleep deprivation is the fastest method
known of alleviating depressive symptoms, and because
recent data suggest that use of specific adjunctive treat-
ment may prolong its antidepressant response, some have
called for renewed interest in the study of sleep deprivation
as a somatic therapy (97).

Sleep in Euthymic Bipolar Patients

Although modern classification systems are able to de-
scribe diagnostic criteria for bipolar mania and depres-
sion, they fail to accurately capture the pathology of the
euthymic state. Bipolar disorders are characterized in part
by a high frequency of subsyndromal interepisode symp-
toms (98). Thus, it is not surprising that sleep in bipolar
patients may continue to be disturbed during euthymic
periods.

A limited number of studies have evaluated polysomno-
graphic anomalies in euthymic bipolar patients. Knowles et
al. (99), using polysomnography to follow 10 remitted bipo-
lar patients over 5 nights, found no significant differences
between euthymic bipolar patients and age-matched con-
trols except for slightly more frequent arousals in the
former. Sitaram et al. (100) found increased REM density
and percentage of REM sleep in a population of remitted bi-
polar patients relative to healthy comparison subjects, as
well as an increased sensitivity to the REM-latency-reduc-
ing effects of arecoline (an acetylcholine agonist).

More recently, Millar et al. (101), using sleep diaries and
actigraphy, compared the sleep of 19 remitted bipolar I pa-
tients and 19 age- and gender-matched healthy compari-
son subjects and found that the remitted bipolar patients
had greater sleep onset latency, increased sleep duration,
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and more night-to-night variability of sleep patterns.
Jones et al. (102), using actigraphy to compare the circa-
dian activity patterns of bipolar patients and healthy com-
parison subjects, found greater variability of activity pat-
terns between days in bipolar patients but no significant
differences in sleep parameters (e.g., sleep onset latency)
between the two groups. Study subjects were asked to
record only their bedtime and getting-up time, and the re-
maining sleep parameters were calculated from acti-
graphic measures, which may underestimate sleep latency
and waking after sleep onset and overestimate sleep effi-
ciency (102). Finally, recent work by Harvey et al. (103) ex-
amining sleep and actigraphy data from euthymic bipolar
patients, patients with insomnia, and subjects with good
sleep found that 70% of the euthymic bipolar patients ex-
hibited a clinically significant sleep disturbance. Com-
pared with the other groups, the remitted bipolar patients
exhibited diminished sleep efficiency, increased anxiety
and fear about poor sleep, decreased daytime activity lev-
els, and a tendency to misperceive sleep, with levels of
dysfunctional beliefs about sleep comparable to those of
nonbipolar patients with insomnia.

Thus, although the number of studies is limited and the
results conflicting, bipolar patients do seem to exhibit

sleep disturbance in the euthymic period. The observa-
tions in these studies lend credence to the notion that im-
paired sleep may represent vulnerability to relapse into
pathological phases of illness. Although this hypothesis is
unproven, given the information previously presented
connecting both mania and bipolar depression to sleep,
sleep disturbance may be a potential therapeutic target in
the clinical management of the bipolar patient during the
euthymic period.

Evaluation of Sleep Complaints in 
Bipolar Patients

Given the potential importance of disturbed sleep in
stimulating manic episodes and the fact that persistent
sleep disturbance is common in euthymia, managing
sleep complaints is a fundamental priority in bipolar dis-
order. It is thus essential that clinicians have an under-
standing of the disparate causes of sleep problems in bi-
polar patients and develop a systematic approach to
managing sleep complaints. In the following sections, we
review the evaluation of sleep disturbances in bipolar dis-
order and briefly review treatment options.

The comprehensive evaluation of sleep complaints in
patients with bipolar disorder is similar to the approach
taken with other patients. A thorough sleep history that
outlines the nature of the complaint and screens for pri-
mary sleep disorders (such as obstructive sleep apnea and
restless legs syndrome) as well as other medical and neu-
rological causes of sleep disturbance is crucial (Figure 4)
(104, 105). When possible, treatment should be directed
toward the underlying cause of the sleep complaint.

We have already alluded to the importance of primary
sleep disorders as potential causes of sleep deprivation and
manic relapse in bipolar patients. Given that obstructive
sleep apnea and restless legs syndrome, two primary sleep
disorders associated with sleep impairment, are common
in the general population (roughly 2%–4% and 2%–7%, re-
spectively) and potentially more so in psychiatric patients,
we recommend screening for these disorders in all patients
with sleep complaints and referring them for further eval-
uation and management as needed (106, 107). A brief
screening for obstructive sleep apnea includes attention to
the risk factors of excessive weight and large neck circum-
ference (collar size >16.5 inches in men) and whether the
patient snores, has difficulty breathing during sleep, or has
unexplained excessive daytime sleepiness. Restless legs
syndrome can be screened for by inquiring whether the pa-
tient experiences an urge to move his or her legs when at
rest (often associated with uncomfortable sensations) that
is at least temporarily relieved by movement and is most
prominent at night.

Little is known about prevalence rates of obstructive
sleep apnea in bipolar patients. One large telephone-
based survey found that both bipolar disorder and ob-
structive sleep apnea occurred significantly more fre-

FIGURE 4. Components of Clinical Interview for Sleep Com-
plaints

a Adapted from Edinger and Means (105) with permission from the
publisher.
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quently in populations with severe (6% and 6.7%, respec-
tively) and moderate daytime sleepiness (3.9% and 4.8%,
respectively) than in populations with no daytime sleepi-
ness; rates of co-occurring bipolar disorder and obstruc-
tive sleep apnea, however, were not reported (108).
Sharafkhaneh et al. (109) found that in a sample of pa-
tients in the Veterans Health Administration diagnosed
with obstructive sleep apnea, 4.06% also had bipolar dis-
order, whereas the prevalence of bipolar disorder in the
nonapnea (comparison) population was 1.88%. We know
of no studies that have examined the rate of restless legs
syndrome in patients with bipolar disorder.

Obesity, although not required for the diagnosis of ob-
structive sleep apnea, is a major risk factor for the devel-
opment of the disorder and may be critically important in
bipolar populations. Fagiolini et al. (110) found that obese
patients experienced a greater number of lifetime manic
and depressive episodes, and their index affective epi-
sodes tended to be more severe and more difficult to treat.
One hypothesis was that obesity produced sleep apnea,
which disrupted sleep and caused mood destabilization.
Obesity in bipolar patients may be iatrogenic, since many
of the psychotropic medications used in bipolar disorder
are associated with significant weight gain (111). There is
evidence to suggest that obesity, male gender, and chronic
use of antipsychotic drugs are risk factors for obstructive
sleep apnea in psychiatric patients, which may be relevant
for patients with bipolar disorder, given the increasing use
of atypical antipsychotics in this patient population (112).

Management of Insomnia in Bipolar 
Patients

Insomnia symptoms, which include difficulty falling
asleep, multiple or prolonged awakenings from sleep, in-
adequate sleep quality, or short overall sleep duration
when given enough time for sleep, are common across the
spectrum of psychiatric illness, including bipolar disorder.
When these symptoms cause impairment, it becomes im-
portant to address them; insomnia has been indepen-
dently associated with significant morbidity, functional
impairment, and health care costs (113). The multitude of
treatments for insomnia can be broadly grouped into psy-
chotherapeutic and pharmacologic treatments. We dis-
cuss each in the context of bipolar disorder.

Psychotherapy for Bipolar Insomnia

The primary psychotherapeutic treatment of insomnia
is cognitive-behavioral therapy for insomnia (CBT-I). The
efficacy of CBT-I in primary insomnia (insomnia not re-
lated to another medical or psychiatric disorder) is well es-
tablished, and there is some suggestion that it may be
more effective than pharmacotherapy (114, 115). Strate-
gies of CBT-I can include sleep restriction therapy, sleep
hygiene education, stimulus control therapy, and relax-
ation training (Table 1) (116). Unfortunately, there are no

studies of CBT-I in bipolar insomnia, although most of
these techniques could probably be applied without fear
of negative outcome in bipolar patients. The exception is
sleep restriction therapy, in which time in bed is limited to
the number of hours the patient believes he or she is
sleeping, which could increase the chances that a bipolar
patient will switch to mania (117). Unfortunately, sleep re-
striction is considered one of the most efficacious CBT-I
techniques, and hence the overall value of CBT-I may be
limited in bipolar disorder (118). Management of insom-
nia in bipolar patients using CBT-I also may be compli-
cated by the fact that bipolar patients (particularly those
who are rapid cycling) often complain of difficulty arising
in the morning and can have mild hypomanic symptoms
that intensify over the course of the day, potentially dis-
rupting their ability to sleep at night or adhere to pre-
scribed CBT-I interventions (119, 120).

Psychotherapies used successfully in the treatment of
bipolar disorder utilize psychoeducational components
that emphasize identification of prodromal symptoms
(e.g., sleep disturbance) and the importance of lifestyle
regularity, including stabilization of sleep-wake rhythms
(121). Colom et al. (122) found that group psychoeduca-
tion significantly reduced the number of patients who re-
lapsed and the number of recurrences per patient, as well
as the time to recurrences (depressive, manic, hypomanic,
and mixed). Interpersonal and social rhythm therapy,
which is based on the notion that management of life

TABLE 1. Cognitive and Behavioral Techniques for Insomniaa

Stimulus control therapy
A set of instructions designed to reassociate the bed/bedroom with 

sleep and to re-establish a consistent sleep-wake schedule: (1) Go 
to bed only when sleepy; (2) get out of bed when unable to sleep; 
(3) use the bed/bedroom for sleep only (no reading, watching TV, 
etc.); (4) arise at the same time every morning; (5) no napping.

Sleep restriction therapy
A method designed to curtail time in bed to the actual amount of 

sleep time. For example, if a patient reports sleeping an average 
of 6 hours per night out of 8 hours spent in bed, the initial recom-
mended sleep window (from lights out to final arising time) 
would be 6 hours. Periodic adjustments to this sleep window are 
made contingent on sleep efficiency until an optimal sleep dura-
tion is reached.

Relaxation training
Clinical procedures aimed at reducing somatic tension (e.g., pro-

gressive muscle relaxation, autogenic training) or intrusive 
thoughts at bedtime (e.g., imagery training, meditation) interfer-
ing with sleep.

Cognitive therapy
Psychological methods aimed at challenging and changing miscon-

ceptions about sleep and faulty beliefs about insomnia and its 
perceived daytime consequences. Other cognitive procedures 
may include paradoxical intention or methods aimed at reducing 
or preventing excessive monitoring of and worrying about insom-
nia and its correlates/consequences.

Sleep hygiene education
General guidelines about health practices (e.g., diet, exercise, sub-

stance use) and environmental factors (e.g., light, noise, temper-
ature) that may promote or interfere with sleep. This may also in-
clude some basic information about normal sleep and changes in 
sleep patterns with aging.

a Adapted from Morin et al. (149) with permission from the publisher.
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stressors that disrupt patterns (e.g., social patterns, sleep-
wake patterns) may improve outcomes in bipolar disor-
der, has been shown to prolong maintenance and de-
crease affective relapse (123, 124). Similarly, cognitive-be-
havioral treatments for bipolar disorder often stress
maintenance of sleep-wake patterns through psychoedu-
cational and/or cognitive-behavioral approaches and
have been shown to be an efficacious modality in bipolar
disorder (125, 126).

Pharmacotherapy for Bipolar Insomnia

The empiric pharmacological treatment of insomnia in
bipolar disorder includes benzodiazepines, benzodiaz-
epine receptor agonists (BzRAs), sedating antidepres-
sants, anticonvulsants, sedating antipsychotics, and mela-
tonin receptor agonists. Here we briefly discuss the pros
and cons of these medications in the context of bipolar
disorder, with the caveat that no medication has been spe-
cifically approved for management of insomnia in bipolar
disorder.

Benzodiazepines, long considered first-line therapy for
insomnia, offer several benefits in the treatment of insom-
nia, including known efficacy and a wide range of half-
lives. No studies have directly demonstrated that using
benzodiazepines to improve sleep also improves mood
stability in bipolar patients, nor have any controlled trials
examined the use of benzodiazepines in prodromal
phases of mania. However, in both an uncontrolled retro-
spective chart review and a prospective open trial at the
same institution, clonazepam was found to be effective as
a replacement for neuroleptics used adjunctively with
lithium in the maintenance treatment of bipolar disorder,
although two other trials did not have success with this
approach (127–130).

The potential for abuse, tolerance, withdrawal, daytime
sedation, and motor/cognitive impairment is often a lim-
iting factor in the use of benzodiazepines for the treat-
ment of insomnia. BzRAs (e.g., zolpidem, zaleplon, and es-
zopiclone) are similar to traditional benzodiazepines in
that they work at the γ-aminobutyric acid (GABA) recep-
tor, but they are more specific to GABAA receptors con-
taining α-1 subunits. All have short to intermediate half-
lives, which reduces the likelihood of daytime carryover
and the resultant side effects. Although BzRAs also have
potential for tolerance and withdrawal, there is evidence
that non-nightly use of BzRAs over 8–12 weeks is not asso-
ciated with such sequelae (131, 132). Furthermore, newer
agents have been studied for extended durations (up to 6
months) without evidence of tolerance or rebound insom-
nia on discontinuation (133, 134). Although BzRAs are
clinically used as hypnotics in bipolar insomnia, we know
of no studies to date examining their use as adjunctive
medications in the management of bipolar disorder.

Despite evidence that benzodiazepines and BzRAs are
effective for insomnia, the agents most commonly pre-
scribed to treat chronic insomnia are sedating antidepres-

sants at low dosages (135). Their use in insomnia has in-
creased dramatically since the early 1990s, probably as a
result of concerns about long-term use of BzRAs (includ-
ing label restrictions on duration of use), widespread use
of selective serotonin reuptake inhibitors (SSRIs) in treat-
ing depression (which, in contrast to the older antidepres-
sants, are not sedating and may in fact be alerting), and
restrictions on access to branded BzRAs by health mainte-
nance organizations. Trazodone and other antidepres-
sants, particularly tricyclics, are known to have the capac-
ity to induce mania in bipolar patients, and there is limited
evidence that trazodone may somewhat paradoxically in-
duce manic switching more rapidly than SSRIs (136–138).
Thus, we recommend that sedating antidepressants, even
at low dosages, be used with caution in patients with bipo-
lar disorder.

Anticonvulsants that are not approved for the treatment
of bipolar disorder (gabapentin, topiramate, and tiaga-
bine) are also sometimes used off-label as hypnotics in bi-
polar patients. This is likely because they are sedating and
are not associated with manic switching, and because
some other anticonvulsants have demonstrated mood-
stabilizing properties. Again, there is little direct evidence
to support this strategy specifically in bipolar patients.
However, there is some suggestion that gabapentin can
improve subjective sleep quality, decrease light sleep, in-
crease REM sleep, and possibly increase slow-wave sleep
(139). Similarly, tiagabine may increase slow-wave sleep,
although its usefulness as a hypnotic in primary insomnia
is limited (140). These agents are probably less effective
than benzodiazepines and BzRAs in the treatment of in-
somnia, and their side effects (cognitive impairment, day-
time sedation, etc.) should be considered before prescrib-
ing them as hypnotics in bipolar disorder.

Antipsychotics, in particular atypical antipsychotics, are
frequently used as adjunctive or primary agents in bipolar
disorder, often with the intention of improving sleep, and
these agents have gained popularity as off-label sedative-
hypnotics in the general population. However, use of an-
tipsychotics solely as hypnotics is controversial, especially
given their propensity to cause metabolic abnormalities,
daytime sedation, and weight gain and their risk of ex-
trapyramidal symptoms (141). The antipsychotic most
commonly used in clinical practice as a sedative-hypnotic
is quetiapine, typically in low doses (25–100 mg), which
has been shown to increase total sleep time and improve
subjective sleep quality in healthy subjects (62). However,
clinicians should be cautious in using antipsychotics in
the management of bipolar insomnia because antipsy-
chotics may induce or worsen sleep-related movement
disorders, such as restless legs syndrome and periodic
limb movements of sleep, which may paradoxically dimin-
ish quality of sleep (62, 142, 143).

Drugs that act on the melatonin receptor, such as ra-
melteon and exogenous melatonin, may be useful in the
management of bipolar insomnia, particularly in patients
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with comorbid substance use, as these agents are not as-
sociated with any risk of abuse (144, 145). Although mela-
tonin has shown some promise in treatment-refractory
mania in rapid-cycling patients, melatonin and melatonin
receptor agonists have not been carefully studied in main-
tenance treatment of bipolar disorder (64). A case series of
five euthymic rapid-cycling patients suggested that exoge-
nous melatonin had little effect on mood or sleep, al-
though melatonin withdrawal delayed sleep onset time
and may have had mild mood-elevating effects (146).
Thus, the use of agents that target the melatonin receptor
in bipolar patients requires further investigation.

Conclusions

It is clear that sleep disturbance, regardless of the un-
derlying mechanism, is of import in the management of
patients with bipolar disorder. However, specific cause-
and-effect relationships have proven difficult to elucidate.
Some researchers have argued that reducing the complex
behavioral and symptom patterns seen in bipolar disorder
into putative endophenotypes, which would include
sleep-wake-related phenotypes, such as circadian rhythm
instability, cholinergic sensitivity (and its effects on REM
sleep), and response to sleep deprivation, may help tease
out any underlying genetic susceptibility and the patho-
physiology of the disease spectrum (147, 148). For the time
being, however, a pragmatic approach to the management
of sleep-related issues in patients with bipolar disorder is
warranted. Careful assessment of the quality and quantity
of sleep, thoughtful application of behavioral and phar-
macological therapy to improve sleep, and screening for
co-occurring sleep disorders are critical in the manage-
ment of this patient population. Further research will no
doubt provide a broader evidence base for specific sleep-
related modalities in the treatment of bipolar disorder.

Received Jan. 15, 2008; accepted Feb. 17, 2008 (doi: 10.1176/
appi.ajp.2008.08010077). From the Department of Psychiatry, Mas-
sachusetts General Hospital and McLean Hospital, Harvard Medical
School, Boston; and the Divisions of Sleep Medicine and Psychiatry,
Brigham and Women’s Hospital, Harvard Medical School, Boston. Ad-
dress correspondence and reprint requests to Dr. Winkelman, Sleep
Health Centers, 1505 Commonwealth Ave., Brighton, MA 02135;
jwwinkelman@partners.org (e-mail).

Dr. Plante reports no competing interests. Dr. Winkelman has re-
ceived research support from or served on advisory boards or speak-
ers bureaus of Boehringer-Ingelheim, GlaxoSmithKline, Novartis,
Pfizer, Sanofi-Aventis, Schwarz-Pharma, Sepracor, and Takeda.

References

1. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, 4th ed, Text Revision. Washington,
DC, American Psychiatric Association, 2000

2. Benca RM, Obermeyer WH, Thisted RA, Gillin JC: Sleep and psy-
chiatric disorders: a meta-analysis. Arch Gen Psychiatry 1992;
49:651–668; discussion 669–670

3. Breslau N, Roth T, Rosenthal L, Andreski P: Sleep disturbance
and psychiatric disorders: a longitudinal epidemiological study
of young adults. Biol Psychiatry 1996; 39:411–418

4. Livingston G, Blizard B, Mann A: Does sleep disturbance predict
depression in elderly people? a study in inner London. Br J Gen
Pract 1993; 43:445–448

5. Chang PP, Ford DE, Mead LA, Cooper-Patrick L, Klag MJ: Insom-
nia in young men and subsequent depression: the Johns Hop-
kins Precursors Study. Am J Epidemiol 1997; 146:105–114

6. Ford DE, Kamerow DB: Epidemiologic study of sleep distur-
bances and psychiatric disorders: an opportunity for preven-
tion? JAMA 1989; 262:1479–1484

7. Paffenbarger RS Jr, Lee IM, Leung R: Physical activity and per-
sonal characteristics associated with depression and suicide in
American college men. Acta Psychiatr Scand Suppl 1994; 377:
16–22

8. Morawetz D: Insomnia and depression: which comes first?
Sleep Res Online 2003; 5:77–81

9. Ohayon MM, Roth T: Place of chronic insomnia in the course of
depressive and anxiety disorders. J Psychiatr Res 2003; 37:9–15

10. Dryman A, Eaton WW: Affective symptoms associated with the
onset of major depression in the community: findings from
the US National Institute of Mental Health Epidemiologic
Catchment Area program. Acta Psychiatr Scand 1991; 84:1–5

11. Mallon L, Broman JE, Hetta J: Relationship between insomnia,
depression, and mortality: a 12-year follow-up of older adults
in the community. Int Psychogeriatr 2000; 12:295–306

12. Roberts RE, Shema SJ, Kaplan GA, Strawbridge WJ: Sleep com-
plaints and depression in an aging cohort: a prospective per-
spective. Am J Psychiatry 2000; 157:81–88

13. Vollrath M, Wicki W, Angst J: The Zurich Study, VIII: insomnia:
association with depression, anxiety, somatic syndromes, and
course of insomnia. Eur Arch Psychiatry Neurol Sci 1989; 239:
113–124

14. Weissman MM, Greenwald S, Nino-Murcia G, Dement WC: The
morbidity of insomnia uncomplicated by psychiatric disorders.
Gen Hosp Psychiatry 1997; 19:245–250

15. Perlis ML, Smith LJ, Lyness JM, Matteson SR, Pigeon WR,
Jungquist CR, Tu X: Insomnia as a risk factor for onset of de-
pression in the elderly. Behav Sleep Med 2006; 4:104–113

16. Dijk DJ, Lockley SW: Integration of human sleep-wake regula-
tion and circadian rhythmicity. J Appl Physiol 2002; 92:852–
862

17. Richardson GS: The human circadian system in normal and
disordered sleep. J Clin Psychiatry 2005; 66(suppl 9):3–9

18. Wirz-Justice A: Biological rhythm disturbances in mood disor-
ders. Int Clin Psychopharmacol 2006; 21(suppl 1):S11–S15

19. Goodwin FK, Jamison KR: Sleep and biological rhythms, in
Manic-Depressive Illness. New York, Oxford University Press,
1990, pp 541–574

20. Wehr TA, Sack D, Rosenthal N, Duncan W, Gillin JC: Circadian
rhythm disturbances in manic-depressive illness. Fed Proc
1983; 42:2809–2814

21. Kessler RC, Rubinow DR, Holmes C, Abelson JM, Zhao S: The ep-
idemiology of DSM-III-R bipolar I disorder in a general popula-
tion survey. Psychol Med 1997; 27:1079–1089

22. Bell LV: On a form of disease resembling some advanced states
of mania and fever. Am J Insanity 1849; 6:97–127

23. Rechtschaffen A, Bergmann BM, Everson CA, Kushida CA, Gilli-
land MA: Sleep deprivation in the rat, X: integration and dis-
cussion of the findings. Sleep 1989; 12:68–87

24. Hudson JI, Lipinski JF, Keck PE Jr, Aizley HG, Lukas SE, Roths-
child AJ, Waternaux CM, Kupfer DJ: Polysomnographic charac-
teristics of young manic patients: comparison with unipolar
depressed patients and normal control subjects. Arch Gen Psy-
chiatry 1992; 49:378–383



840 Am J Psychiatry 165:7, July 2008

SLEEP DISTURBANCE IN BIPOLAR DISORDER

ajp.psychiatryonline.org

25. Hudson JI, Lipinski JF, Frankenburg FR, Grochocinski VJ, Kupfer
DJ: Electroencephalographic sleep in mania. Arch Gen Psychia-
try 1988; 45:267–273

26. Horne JA, Moore VJ: Sleep EEG effects of exercise with and with-
out additional body cooling. Electroencephalogr Clin Neuro-
physiol 1985; 60:33–38

27. Jauhar P, Weller MP: Psychiatric morbidity and time zone
changes: a study of patients from Heathrow Airport. Br J Psy-
chiatry 1982; 140:231–235

28. Young DM: Psychiatric morbidity in travelers to Honolulu, Ha-
waii. Compr Psychiatry 1995; 36:224–228

29. Peet M, Peters S: Drug-induced mania. Drug Saf 1995; 12:146–
153

30. Davenport YB, Adland ML: Postpartum psychoses in female
and male bipolar manic-depressive patients. Am J Orthopsy-
chiatry 1982; 52:288–297

31. Reich T, Winokur G: Postpartum psychoses in patients with
manic depressive disease. J Nerv Ment Dis 1970; 151:60–68

32. Hollender MH, Goldin ML: Funeral mania. J Nerv Ment Dis
1978; 166:890–892

33. Rosenman SJ, Tayler H: Mania following bereavement: a case
report. Br J Psychiatry 1986; 148:468–470

34. Wu JC, Bunney WE: The biological basis of an antidepressant
response to sleep deprivation and relapse: review and hypoth-
esis. Am J Psychiatry 1990; 147:14–21

35. Wehr TA: Effects of wakefulness and sleep on depression and
mania, in Sleep and Biological Rhythms: Basic Mechanisms
and Applications to Psychiatry. Edited by Montplaisir J, God-
bout R. New York, Oxford University Press, 1990, pp 42–86

36. Wehr TA: Sleep loss: a preventable cause of mania and other
excited states. J Clin Psychiatry 1989; 50(suppl):8–16; discus-
sion 45–47

37. Kasper S, Wehr TA: The role of sleep and wakefulness in the
genesis of depression and mania. Encephale 1992; 18(spec no
1):45–50

38. Colombo C, Benedetti F, Barbini B, Campori E, Smeraldi E: Rate
of switch from depression into mania after therapeutic sleep
deprivation in bipolar depression. Psychiatry Res 1999; 86:
267–270

39. Wehr TA, Sack DA, Rosenthal NE: Sleep reduction as a final
common pathway in the genesis of mania. Am J Psychiatry
1987; 144:201–204

40. Wehr TA: Sleep-loss as a possible mediator of diverse causes of
mania. Br J Psychiatry 1991; 159:576–578

41. Strakowski SM, Hudson JI, Keck PE Jr, Wilson DR, Frankenburg
FR, Alpert JE, Teschke GC, Tohen M: Four cases of obstructive
sleep apnea associated with treatment-resistant mania. J Clin
Psychiatry 1991; 52:156–158

42. Fleming JA, Fleetham JA, Taylor DR, Remick RA: A case report
of obstructive sleep apnea in a patient with bipolar affective
disorder. Can J Psychiatry 1985; 30:437–439

43. Blazer D: Hypersomnia in manic-depressive illness: a case of
sleep apnea. N C Med J 1981; 42:781–782

44. Wehr TA, Goodwin FK, Wirz-Justice A, Breitmaier J, Craig C: 48-
hour sleep-wake cycles in manic-depressive illness: naturalistic
observations and sleep deprivation experiments. Arch Gen Psy-
chiatry 1982; 39:559–565

45. Leibenluft E, Albert PS, Rosenthal NE, Wehr TA: Relationship
between sleep and mood in patients with rapid-cycling bipolar
disorder. Psychiatry Res 1996; 63:161–168

46. Bauer M, Grof P, Rasgon N, Bschor T, Glenn T, Whybrow PC:
Temporal relation between sleep and mood in patients with
bipolar disorder. Bipolar Disord 2006; 8:160–167

47. Klein E, Lavie P, Meiraz R, Sadeh A, Lenox RH: Increased motor
activity and recurrent manic episodes: predictors of rapid re-
lapse in remitted bipolar disorder patients after lithium dis-
continuation. Biol Psychiatry 1992; 31:279–284

48. Houston JP, Lipkovich IA, Ahl J, Rotelli MD, Baker RW, Bowden
CL: Initial symptoms of manic relapse in manic or mixed-manic
bipolar disorder: post hoc analysis of patients treated with
olanzapine or lithium. J Psychiatr Res 2005; 41:616–621

49. Perlman CA, Johnson SL, Mellman TA: The prospective impact
of sleep duration on depression and mania. Bipolar Disord
2006; 8:271–274

50. Jackson A, Cavanagh J, Scott J: A systematic review of manic
and depressive prodromes. J Affect Disord 2003; 74:209–217

51. Perry A, Tarrier N, Morriss R, McCarthy E, Limb K: Randomised
controlled trial of efficacy of teaching patients with bipolar dis-
order to identify early symptoms of relapse and obtain treat-
ment. BMJ 1999; 318:149–153

52. Malkoff-Schwartz S, Frank E, Anderson B, Sherrill JT, Siegel L,
Patterson D, Kupfer DJ: Stressful life events and social rhythm
disruption in the onset of manic and depressive bipolar epi-
sodes: a preliminary investigation. Arch Gen Psychiatry 1998;
55:702–707

53. Malkoff-Schwartz S, Frank E, Anderson BP, Hlastala SA, Luther
JF, Sherrill JT, Houck PR, Kupfer DJ: Social rhythm disruption
and stressful life events in the onset of bipolar and unipolar
episodes. Psychol Med 2000; 30:1005–1016

54. Sclare P, Creed F: Life events and the onset of mania. Br J Psy-
chiatry 1990; 156:508–514

55. McPherson H, Herbison P, Romans S: Life events and relapse in
established bipolar affective disorder. Br J Psychiatry 1993;
163:381–385

56. Nowlin-Finch NL, Altshuler LL, Szuba MP, Mintz J: Rapid resolu-
tion of first episodes of mania: sleep related? J Clin Psychiatry
1994; 55:26–29

57. Barbini B, Bertelli S, Colombo C, Smeraldi E: Sleep loss, a possi-
ble factor in augmenting manic episode. Psychiatry Res 1996;
65:121–125

58. Post RM, Ketter TA, Pazzaglia PJ, Denicoff K, George MS, Calla-
han A, Leverich G, Frye M: Rational polypharmacy in the bipo-
lar affective disorders. Epilepsy Res Suppl 1996; 11:153–180

59. Modell JG, Lenox RH, Weiner S: Inpatient clinical trial of
lorazepam for the management of manic agitation. J Clin Psy-
chopharmacol 1985; 5:109–113

60. Chengappa KN, Tohen M, Levine J, Jacobs T, Thase ME, Sanger
TM, Kupfer DJ: Response to placebo among bipolar I disorder
patients experiencing their first manic episode. Bipolar Disord
2000; 2:332–335

61. Sharpley AL, Vassallo CM, Cowen PJ: Olanzapine increases slow-
wave sleep: evidence for blockade of central 5-HT(2C) recep-
tors in vivo. Biol Psychiatry 2000; 47:468–470

62. Cohrs S, Rodenbeck A, Guan Z, Pohlmann K, Jordan W, Meier A,
Ruther E: Sleep-promoting properties of quetiapine in healthy
subjects. Psychopharmacology (Berl) 2004; 174:421–429

63. Cohrs S, Meier A, Neumann AC, Jordan W, Ruther E, Rodenbeck
A: Improved sleep continuity and increased slow wave sleep
and REM latency during ziprasidone treatment: a randomized,
controlled, crossover trial of 12 healthy male subjects. J Clin
Psychiatry 2005; 66:989–996

64. Bersani G, Garavini A: Melatonin add-on in manic patients with
treatment resistant insomnia. Prog Neuropsychopharmacol
Biol Psychiatry 2000; 24:185–191

65. Turek FW, Gillette MU: Melatonin, sleep, and circadian
rhythms: rationale for development of specific melatonin ago-
nists. Sleep Med 2004; 5:523–532

66. Palmer HA: The value of continuous narcosis in the treatment
of mental disorders. J Ment Sci 1937; 83:636–678

67. Wehr TA, Turner EH, Shimada JM, Lowe CH, Barker C, Leibenluft
E: Treatment of rapidly cycling bipolar patient by using ex-
tended bed rest and darkness to stabilize the timing and dura-
tion of sleep. Biol Psychiatry 1998; 43:822–828



Am J Psychiatry 165:7, July 2008 841

PLANTE AND WINKELMAN

ajp.psychiatryonline.org

68. Barbini B, Benedetti F, Colombo C, Dotoli D, Bernasconi A,
Cigala-Fulgosi M, Florita M, Smeraldi E: Dark therapy for ma-
nia: a pilot study. Bipolar Disord 2005; 7:98–101

69. Kupfer DJ, Wyatt RJ, Snyder F: Comparison between electroen-
cephalographic and systematic nursing observations of sleep
in psychiatric patients. J Nerv Ment Dis 1970; 151:361–368

70. Riemann D, Voderholzer U, Berger M: Sleep and sleep-wake
manipulations in bipolar depression. Neuropsychobiology
2002; 45(suppl 1):7–12

71. Detre T, Himmelhoch J, Swartzburg M, Anderson CM, Byck R,
Kupfer DJ: Hypersomnia and manic-depressive disease. Am J
Psychiatry 1972; 128:1303–1305

72. Bowden CL: A different depression: clinical distinctions be-
tween bipolar and unipolar depression. J Affect Disord 2005;
84:117–125

73. Nofzinger EA, Thase ME, Reynolds CF 3rd, Himmelhoch JM,
Mallinger A, Houck P, Kupfer DJ: Hypersomnia in bipolar de-
pression: a comparison with narcolepsy using the multiple
sleep latency test. Am J Psychiatry 1991; 148:1177–1181

74. Wirz-Justice A, Van den Hoofdakker RH: Sleep deprivation in
depression: what do we know, where do we go? Biol Psychiatry
1999; 46:445–453

75. Szuba MP, Baxter LR Jr, Fairbanks LA, Guze BH, Schwartz JM: Ef-
fects of partial sleep deprivation on the diurnal variation of
mood and motor activity in major depression. Biol Psychiatry
1991; 30:817–829

76. Barbini B, Colombo C, Benedetti F, Campori E, Bellodi L,
Smeraldi E: The unipolar-bipolar dichotomy and the response
to sleep deprivation. Psychiatry Res 1998; 79:43–50

77. Gill DS, Ketter TA, Post RM: Antidepressant response to sleep
deprivation as a function of time into depressive episode in
rapidly cycling bipolar patients. Acta Psychiatr Scand 1993; 87:
102–109

78. Baxter LR Jr, Liston EH, Schwartz JM, Altshuler LL, Wilkins JN,
Richeimer S, Guze BH: Prolongation of the antidepressant re-
sponse to partial sleep deprivation by lithium. Psychiatry Res
1986; 19:17–23

79. Grube M, Hartwich P: Maintenance of antidepressant effect of
sleep deprivation with the help of lithium. Eur Arch Psychiatry
Clin Neurosci 1990; 240:60–61

80. Szuba MP, Baxter LR Jr, Altshuler LL, Allen EM, Guze BH,
Schwartz JM, Liston EH: Lithium sustains the acute antidepres-
sant effects of sleep deprivation: preliminary findings from a
controlled study. Psychiatry Res 1994; 51:283–295

81. Benedetti F, Colombo C, Barbini B, Campori E, Smeraldi E: On-
going lithium treatment prevents relapse after total sleep dep-
rivation. J Clin Psychopharmacol 1999; 19:240–245

82. Benedetti F, Serretti A, Colombo C, Campori E, Barbini B, di
Bella D, Smeraldi E: Influence of a functional polymorphism
within the promoter of the serotonin transporter gene on the
effects of total sleep deprivation in bipolar depression. Am J
Psychiatry 1999; 156:1450–1452

83. Smeraldi E, Benedetti F, Barbini B, Campori E, Colombo C: Sus-
tained antidepressant effect of sleep deprivation combined
with pindolol in bipolar depression: a placebo-controlled trial.
Neuropsychopharmacology 1999; 20:380–385

84. Benedetti F, Barbini B, Fulgosi MC, Colombo C, Dallaspezia S,
Pontiggia A, Smeraldi E: Combined total sleep deprivation and
light therapy in the treatment of drug-resistant bipolar depres-
sion: acute response and long-term remission rates. J Clin Psy-
chiatry 2005; 66:1535–1540

85. Colombo C, Lucca A, Benedetti F, Barbini B, Campori E,
Smeraldi E: Total sleep deprivation combined with lithium and
light therapy in the treatment of bipolar depression: replica-
tion of main effects and interaction. Psychiatry Res 2000; 95:
43–53

86. Benedetti F, Colombo C, Barbini B, Campori E, Smeraldi E:
Morning sunlight reduces length of hospitalization in bipolar
depression. J Affect Disord 2001; 62:221–223

87. Berger M, Vollman J, Hohagen F, König A, Lohner H, Voder-
holzer U, Riemann D: Sleep deprivation combined with con-
secutive sleep phase advance as a fast-acting therapy in de-
pression: an open pilot trial in medicated and unmedicated
patients. Am J Psychiatry 1997; 154:870–872

88. Riemann D, Konig A, Hohagen F, Kiemen A, Voderholzer U,
Backhaus J, Bunz J, Wesiack B, Hermle L, Berger M: How to pre-
serve the antidepressive effect of sleep deprivation: a compar-
ison of sleep phase advance and sleep phase delay. Eur Arch
Psychiatry Clin Neurosci 1999; 249:231–237

89. Neumeister A, Goessler R, Lucht M, Kapitany T, Bamas C,
Kasper S: Bright light therapy stabilizes the antidepressant ef-
fect of partial sleep deprivation. Biol Psychiatry 1996; 39:16–
21

90. Benedetti F, Barbini B, Campori E, Fulgosi MC, Pontiggia A, Co-
lombo C: Sleep phase advance and lithium to sustain the anti-
depressant effect of total sleep deprivation in bipolar depres-
sion: new findings supporting the internal coincidence model?
J Psychiatr Res 2001; 35:323–329

91. Benedetti F, Serretti A, Colombo C, Barbini B, Lorenzi C, Cam-
pori E, Smeraldi E: Influence of CLOCK gene polymorphism on
circadian mood fluctuation and illness recurrence in bipolar
depression. Am J Med Genet B Neuropsychiatr Genet 2003;
123:23–26

92. Benedetti F, Serretti A, Colombo C, Lorenzi C, Tubazio V,
Smeraldi E: A glycogen synthase kinase 3-beta promoter gene
single nucleotide polymorphism is associated with age at onset
and response to total sleep deprivation in bipolar depression.
Neurosci Lett 2004; 368:123–126

93. Benedetti F, Serretti A, Pontiggia A, Bernasconi A, Lorenzi C, Co-
lombo C, Smeraldi E: Long-term response to lithium salts in bi-
polar illness is influenced by the glycogen synthase kinase 3-
beta –50 T/C SNP. Neurosci Lett 2005; 376:51–55

94. Gould TD, Manji HK: Glycogen synthase kinase-3: a putative
molecular target for lithium mimetic drugs. Neuropsychophar-
macology 2005; 30:1223–1237

95. Yin L, Wang J, Klein PS, Lazar MA: Nuclear receptor Rev-erb(al-
pha) is a critical lithium-sensitive component of the circadian
clock. Science 2006; 311:1002–1005

96. American Psychiatric Association: Practice Guideline for the
Treatment of Patients With Bipolar Disorder (Revision). Am J
Psychiatry 2002; 159(April suppl)

97. Wirz-Justice A, Benedetti F, Berger M, Lam RW, Martiny K, Ter-
man M, Wu JC: Chronotherapeutics (light and wake therapy) in
affective disorders. Psychol Med 2005; 35:939–944

98. Sachs GS: Unmet clinical needs in bipolar disorder. J Clin Psy-
chopharmacol 2003; 23:S2–S8

99. Knowles JB, Cairns J, MacLean AW, Delva N, Prowse A, Waldron
J, Letemendia FJ: The sleep of remitted bipolar depressives:
comparison with sex and age-matched controls. Can J Psychia-
try 1986; 31:295–298

100. Sitaram N, Nurnberger JI Jr, Gershon ES, Gillin JC: Cholinergic
regulation of mood and REM sleep: potential model and
marker of vulnerability to affective disorder. Am J Psychiatry
1982; 139:571–576

101. Millar A, Espie CA, Scott J: The sleep of remitted bipolar outpa-
tients: a controlled naturalistic study using actigraphy. J Affect
Disord 2004; 80:145–153

102. Jones SH, Hare DJ, Evershed K: Actigraphic assessment of circa-
dian activity and sleep patterns in bipolar disorder. Bipolar Dis-
ord 2005; 7:176–186

103. Harvey AG, Schmidt DA, Scarnà A, Semler CN, Goodwin GM:
Sleep-related functioning in euthymic patients with bipolar



842 Am J Psychiatry 165:7, July 2008

SLEEP DISTURBANCE IN BIPOLAR DISORDER

ajp.psychiatryonline.org

disorder, patients with insomnia, and subjects without sleep
problems. Am J Psychiatry 2005; 162:50–57

104. Malow BA: Approach to the patient with disordered sleep, in
Principles and Practice of Sleep Medicine. Edited by Kryger MH,
Roth T, Dement WC. Philadelphia, Elsevier Saunders, 2005, pp
589–593

105. Edinger JD, Means MK: Overview of insomnia: definitions, epi-
demiology, differential diagnosis, and assessment, in Princi-
ples and Practice of Sleep Medicine. Edited by Kryger MH, Roth
T, Dement WC. Philadelphia, Elsevier Saunders, 2005, pp 702–
713

106. Flemons WW: Clinical practice: obstructive sleep apnea. N Engl
J Med 2002; 347:498–504

107. Allen RP, Walters AS, Montplaisir J, Hening W, Myers A, Bell TJ,
Ferini-Strambi L: Restless legs syndrome prevalence and im-
pact: REST general population study. Arch Intern Med 2005;
165:1286–1292

108. Ohayon MM, Caulet M, Philip P, Guilleminault C, Priest RG: How
sleep and mental disorders are related to complaints of day-
time sleepiness. Arch Intern Med 1997; 157:2645–2652

109. Sharafkhaneh A, Giray N, Richardson P, Young T, Hirshkowitz
M: Association of psychiatric disorders and sleep apnea in a
large cohort. Sleep 2005; 28:1405–1411

110. Fagiolini A, Kupfer DJ, Houck PR, Novick DM, Frank E: Obesity
as a correlate of outcome in patients with bipolar I disorder.
Am J Psychiatry 2003; 160:112–117

111. Devlin MJ, Yanovski SZ, Wilson GT: Obesity: what mental health
professionals need to know. Am J Psychiatry 2000; 157:854–
866

112. Winkelman JW: Schizophrenia, obesity, and obstructive sleep
apnea. J Clin Psychiatry 2001; 62:8–11

113. Buysse DJ, Germain A, Moul D, Nofzinger EA: Insomnia, in Sleep
Disorders and Psychiatry. Edited by Buysse DJ. Review of Psy-
chiatry vol 24. Arlington, Va, American Psychiatric Publishing,
Inc, 2005, pp 29–75

114. Morin CM, Hauri PJ, Espie CA, Spielman AJ, Buysse DJ, Bootzin
RR: Nonpharmacologic treatment of chronic insomnia: an
American Academy of Sleep Medicine review. Sleep 1999; 22:
1134–1156

115. Jacobs GD, Pace-Schott EF, Stickgold R, Otto MW: Cognitive be-
havior therapy and pharmacotherapy for insomnia: a random-
ized controlled trial and direct comparison. Arch Intern Med
2004; 164:1888–1896

116. Morin CM: Cognitive-behavioral approaches to the treatment
of insomnia. J Clin Psychiatry 2004; 65(suppl 16):33–40

117. Smith MT, Huang MI, Manber R: Cognitive behavior therapy for
chronic insomnia occurring within the context of medical and
psychiatric disorders. Clin Psychol Rev 2005; 25:559–592

118. Morgenthaler T, Kramer M, Alessi C, Friedman L, Boehlecke B,
Brown T, Coleman J, Kapur V, Lee-Chiong T, Owens J, Pancer J,
Swick T, American Academy of Sleep Medicine: Practice param-
eters for the psychological and behavioral treatment of insom-
nia: an update: an American Academy of Sleep Medicine re-
port. Sleep 2006; 29:1415–1419

119. Ashman SB, Monk TH, Kupfer DJ, Clark CH, Myers FS, Frank E,
Leibenluft E: Relationship between social rhythms and mood
in patients with rapid cycling bipolar disorder. Psychiatry Res
1999; 86:1–8

120. Feldman-Naim S, Turner EH, Leibenluft E: Diurnal variation in
the direction of mood switches in patients with rapid-cycling
bipolar disorder. J Clin Psychiatry 1997; 58:79–84

121. Colom F, Lam D: Psychoeducation: improving outcomes in bi-
polar disorder. Eur Psychiatry 2005; 20:359–364

122. Colom F, Vieta E, Martinez-Aran A, Reinares M, Goikolea JM,
Benabarre A, Torrent C, Comes M, Corbella B, Parramon G,
Corominas J: A randomized trial on the efficacy of group
psychoeducation in the prophylaxis of recurrences in bipolar

patients whose disease is in remission. Arch Gen Psychiatry
2003; 60:402–407

123. Frank E, Swartz HA, Kupfer DJ: Interpersonal and social rhythm
therapy: managing the chaos of bipolar disorder. Biol Psychia-
try 2000; 48:593–604

124. Frank E, Kupfer DJ, Thase ME, Mallinger AG, Swartz HA, Fagio-
lini AM, Grochocinski V, Houck P, Scott J, Thompson W, Monk T:
Two-year outcomes for interpersonal and social rhythm ther-
apy in individuals with bipolar I disorder. Arch Gen Psychiatry
2005; 62:996–1004

125. Otto MW, Reilly-Harrington N, Sachs GS: Psychoeducational
and cognitive-behavioral strategies in the management of bi-
polar disorder. J Affect Disord 2003; 73:171–181

126. Lam DH, Watkins ER, Hayward P, Bright J, Wright K, Kerr N, Parr-
Davis G, Sham P: A randomized controlled study of cognitive
therapy for relapse prevention for bipolar affective disorder:
outcome of the first year. Arch Gen Psychiatry 2003; 60:145–
152

127. Sachs GS, Rosenbaum JF, Jones L: Adjunctive clonazepam for
maintenance treatment of bipolar affective disorder. J Clin Psy-
chopharmacol 1990; 10:42–47

128. Sachs GS, Weilburg JB, Rosenbaum JF: Clonazepam vs neuro-
leptics as adjuncts to lithium maintenance. Psychopharmacol
Bull 1990; 26:137–143

129. Aronson TA, Shukla S, Hirschowitz J: Clonazepam treatment of
five lithium-refractory patients with bipolar disorder. Am J Psy-
chiatry 1989; 146:77–80

130. Winkler D, Willeit M, Wolf R, Stamenkovic M, Tauscher J, Pjrek
E, Konstantinidis A, Schindler S, Barnas C, Kasper S: Clo-
nazepam in the long-term treatment of patients with unipolar
depression, bipolar and schizoaffective disorder. Eur Neuro-
psychopharmacol 2003; 13:129–134

131. Walsh JK, Roth T, Randazzo A, Erman M, Jamieson A, Scharf M,
Schweitzer PK, Ware JC: Eight weeks of non-nightly use of zol-
pidem for primary insomnia. Sleep 2000; 23:1087–1096

132. Perlis ML, McCall WV, Krystal AD, Walsh JK: Long-term, non-
nightly administration of zolpidem in the treatment of pa-
tients with primary insomnia. J Clin Psychiatry 2004; 65:1128–
1137

133. Krystal AD, Walsh JK, Laska E, Caron J, Amato DA, Wessel TC,
Roth T: Sustained efficacy of eszopiclone over 6 months of
nightly treatment: results of a randomized, double-blind, pla-
cebo-controlled study in adults with chronic insomnia. Sleep
2003; 26:793–799

134. Erman M, Krystal A, Zammit G, Soubrane C, Roth T: Zolpidem
extended-release 12.5 mg, taken for 24 weeks “as needed” up
to 7 nights/week, improves subjective measures of therapeutic
global impression, sleep onset, and sleep maintenance in pa-
tients with chronic insomnia. Int J Neuropsychopharmacol
2006; 9:S256

135. NIH state-of-the-science conference statement on manifesta-
tions and management of chronic insomnia in adults. NIH
Consensus and State-of-the-Science Statements 2005; 22:1–30

136. Peet M: Induction of mania with selective serotonin re-uptake
inhibitors and tricyclic antidepressants. Br J Psychiatry 1994;
164:549–550

137. Jabeen S, Fisher CJ: Trazodone-induced transient hypomanic
symptoms and their management. Br J Psychiatry 1991; 158:
275–278

138. Terao T: Comparison of manic switch onset during fluoxetine
and trazodone treatment. Biol Psychiatry 1993; 33:477–478

139. Foldvary-Schaefer N, De Leon Sanchez I, Karafa M, Mascha E,
Dinner D, Morris HH: Gabapentin increases slow-wave sleep in
normal adults. Epilepsia 2002; 43:1493–1497

140. Roth T, Wright KP Jr, Walsh J: Effect of tiagabine on sleep in el-
derly subjects with primary insomnia: a randomized, double-
blind, placebo-controlled study. Sleep 2006; 29:335–341



Am J Psychiatry 165:7, July 2008 843

PLANTE AND WINKELMAN

ajp.psychiatryonline.org

141. Doghramji PP: Trends in the pharmacologic management of
insomnia. J Clin Psychiatry 2006; 67(suppl 13):5–8

142. Pinninti NR, Mago R, Townsend J, Doghramji K: Periodic rest-
less legs syndrome associated with quetiapine use: a case re-
port. J Clin Psychopharmacol 2005; 25:617–618

143. Wetter TC, Brunner J, Bronisch T: Restless legs syndrome prob-
ably induced by risperidone treatment. Pharmacopsychiatry
2002; 35:109–111

144. Griffiths RR, Johnson MW: Relative abuse liability of hypnotic
drugs: a conceptual framework and algorithm for differentiat-
ing among compounds. J Clin Psychiatry 2005; 66(suppl 9):31–
41

145. Johnson MW, Suess PE, Griffiths RR: Ramelteon: A novel hyp-
notic lacking abuse liability and sedative adverse effects. Arch
Gen Psychiatry 2006; 63:1149–1157

146. Leibenluft E, Feldman-Naim S, Turner EH, Wehr TA, Rosenthal
NE: Effects of exogenous melatonin administration and with-
drawal in five patients with rapid-cycling bipolar disorder. J Clin
Psychiatry 1997; 58:383–388

147. Lenox RH, Gould TD, Manji HK: Endophenotypes in bipolar dis-
order. Am J Med Genet 2002; 114:391–406

148. Hasler G, Drevets WC, Gould TD, Gottesman II, Manji HK: To-
ward constructing an endophenotype strategy for bipolar dis-
orders. Biol Psychiatry 2006; 60:93–105

149. Morin CM, Bootzin RR, Buysse DJ, Edinger JD, Espie CA, Lich-
stein KL: Psychological and behavioral treatment of insomnia:
update of the recent evidence (1998–2004). Sleep 2006; 29:
1398–1414


