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Abstract

Background: Sleep disturbance in bipolar disorder can be both a risk factor and symptom of mood episodes. However, the
associations among sleep and clinical characteristics, function, and quality of life in bipolar disorder have not been fully investigated.
Methods: The prevalence of sleep disturbance, duration, and variability, as well as their associations with mood, function, and
quality of life, was determined from 2024 bipolar patients enrolled in the National Institute of Mental Health Systematic Treatment
Enhancement Program for Bipolar Disorder (STEP-BD).
Results: Analyses indicated that 32% of patients were classified as short sleepers, 38% normal sleepers, and 23% long sleepers. Overall,
short sleepers demonstrated greater mood elevation, earlier age at onset, and longer illness duration compared to both normal and long
sleepers. Both short and long sleepers had greater depressive symptoms, poorer life functioning, and quality of life compared to normal
sleepers.
Discussion: Short sleep duration in bipolar disorder was associated with a more severe symptom presentation, whereas both short
and long sleep duration are associated with poorer function and quality of life compared to normal sleep duration. Sleep
disturbance could be a trait marker of bipolar disorder, though longitudinal assessments are warranted to assess potential causal
relations and the longer-term implications of sleep disturbance in bipolar disorder.
© 2008 Elsevier B.V. All rights reserved.
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1. Introduction

Bipolar disorder is a severe, recurrent, and often
chronic psychiatric illness associated with significant
functional impairment, morbidity, and mortality
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(Coryell et al., 1993) and up to 30% of bipolar patients
attempt suicide (Yuan-Who and Dilsaver, 1996).
Despite advances in pharmacological and psychological
treatments (Angst et al., 2002; Craighead et al., 2002;
Ketter, 2005), the risks of relapse and inter-episode
dysfunction remain high. Thus, it is important to
enhance our understanding of precipitants of mood
episodes and mechanisms that may contribute to inter-
episode dysfunction (Johnson, 2005).

Several lines of evidence highlight the importance of
sleep disturbance in bipolar disorder. First, sleep distur-
bance is a core symptom of bipolar disorder and is
exhibited across mood phases. During manic episodes,
for example, there is a reduced need for sleep, whereas
episodes of depression can involve either insomnia or
hypersomnia. Second, sleep disturbances often persist
despite treatment, and up to 70% of euthymic bipolar
patients exhibit clinically significant sleep disturbance
(Harvey et al., 2005). Furthermore, compared to healthy
individuals, euthymic bipolar patients exhibit longer
sleep duration and greater sleep variability (Millar et al.,
2004). Third, sleep disturbance is the most common
prodrome of manic episodes and not uncommonly
occurs prior to the onset of depressive episodes (Jackson
et al., 2003). Fourth, alterations in sleep patterns may
precipitate mood episodes (Leibenluft and Suppes,
1999; Bauer et al., 2006). For example, experimentally
induced sleep deprivation is associated with reductions
in depressive symptoms and the onset of hypomania or
mania (Benedetti et al., 2007, 2008; Colombo et al.,
1999; Feldman-Naim et al., 1997; Kasper and Wehr,
1992; Wehr et al., 1987; Wirz-Justice et al., 2005; Wirz-
Justice and Van den Hoofdakker, 1999; Wu and Bunney,
1990).

Our goal in this paper is to use data gathered as part
of the Systematic Treatment Enhancement Program for
Bipolar Disorder (STEP-BD) (Sachs et al., 2003) to
determine the prevalence of disordered sleep in bipolar
disorder. Our primary aim was to conduct a detailed
descriptive study of two important sleep functioning
parameters (duration, variability) and their relations
with clinical status, function, and quality of life in
patients with bipolar disorder. Given evidence that sleep
deprivation has adverse consequences on performance
(Pilcher and Huffcut, 1996) and mood (e.g., Wehr et al.,
1987; although see Benedetti et al., 2007), we
hypothesized that patients who were short sleepers
(SS) would exhibit greater overall symptom severity,
poorer function, and poorer quality of life relative to
patients classified as normal sleepers (NS). We also
hypothesized that, given literature documenting the
adverse consequences of hypersomnia on functioning
(Dauvilliers and Buguet, 2005), patients classified
as long sleepers (LS) would exhibit poorer function
and poorer quality of life relative to NS. Third, given
that sleep disturbance is evident during euthymia
(Harvey et al., 2005; Millar et al., 2004), we examined
differences in sleep duration and variability within
euthymic bipolar patients. We also explored differences
in sleep duration and variability according to bipolar
subtype.

2. Method

2.1. Procedures

All participants were patients with bipolar disorder
recruited as part of the STEP-BD protocol. Upon study
entry, participants were provided with a complete
description of the study and informed consent was
obtained. Next, clinician- and patient-rated measures of
sleep functioning, clinical diagnosis and course, symp-
tom severity, function, and life satisfaction were
assessed. If a patient was unable to complete a self-
report measure at study entry, he or she completed it at
home and returned it within six weeks and the return
date was documented. The institutional review boards of
all 16 sites approved the STEP-BD protocol.

2.2. Participants

Participants were 2024 individuals with bipolar
disorder drawn from the STEP-BD study for which
data on sleep functioning parameters (described below)
was available. Eligibility in STEP-BD required that
participants be at least 15 years of age and meet criteria
for bipolar I disorder, bipolar II disorder, bipolar
disorder not otherwise specified (NOS), schizoaffective
disorder, or cyclothymia. STEP-BD exclusion criteria
included an inability to obtain informed consent or
comply with study requirements. In the present study,
only patients who met lifetime criteria for bipolar
disorder types I, II, or NOS were included.

2.3. Diagnostic evaluation

All participants met DSM-IV-TR criteria for diag-
noses of BP I, BP II, or BP NOS according to the
Affective Disorder Evaluation (ADE; Sachs et al.,
2003). The ADE is a semi-structured interview adapted
from the mood and psychosis modules of the Structured
Clinical Interview for DSM-IV, Patient Version (First
et al., 1996) and also includes age at onset, number of
prior mood episodes, treatment response, family history,
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and mental status. The ADE is regarded as a valid and
reliable diagnostic instrument (Simon et al., 2004).

2.4. Clinical status

Clinical status was measured using the Clinical
Monitoring Form (CMF; Sachs et al., 2002). We used
the CMF to divide patients into two syndromal
(syndromal elevation, syndromal depression), two
subthreshold (subsyndromal elevation, subsyndromal
depression) and one asymptomatic (euthymic) clinical
status category based on the number of threshold
depressive and mood elevation symptoms. This also
allowed us to obtain information regarding subthreshold
symptoms relevant to sleep functioning in bipolar
disorder (Akiskal et al., 1997).

2.5. Current symptom severity

The Young Mania Rating Scale (YMRS; Young
et al., 1978) and Montgomery–Asberg Depression
Rating Scale (MADRS; Montgomery and Asberg,
1979) are clinician-rated scales to assess mania and
depression, respectively. The YMRS is an 11-item
instrument with scores ranging from 0 to 60, with higher
scores corresponding to increased mania. The MADRS
is a 10-item measure, with scores ranging from 0 to 60
with higher numbers corresponding to increased
depression. Severity of irritability and anxiety during
the previous 10 days were derived from the CMF using a
single item ranging from 0 to 4, with higher scores
indicating greater severity.

2.6. Sleep functioning parameters

The sleep parameters were derived from the CMF
administered at study entry and included the maximum
and minimum hours of sleep obtained per night in past
week. We used these two variables as a basis to calculate
(1) average total sleep time (TST) in the past week by
averaging across the maximum and minimum sleep
variables and (2) sleep variability calculated as the
maximum minus the minimum sleep variable. If a
participant was missing a score for either maximum or
minimum hours slept in the past week they were
excluded from analyses.

We further used TST to divide the sample into three
sleep duration groups — short sleepers (SS), normal
sleepers (NS), and long sleepers (LS). Inclusion criteria
for the SS was an average b6 h sleep per night in the
past week, NS an average of 6.5–8.5 h sleep per night in
the past week, and LS an average of ≥9 h of sleep per
night in the past week. Several studies have used the
cutoff of b6 h for SS (Aeschbach et al., 1996; Edinger
et al., 2000; Hartman et al., 1971; Kaneita et al., 2007;
Monk et al., 2001). Our cutoff of ≥9 h for the LS was
based on prior work using this cutoff (Aeschbach et al.,
1996; Hartman et al., 1971; Kaneita et al., 2007). We
also adopted the 6.5–8.5 h range for NS based on prior
cutoffs (Edinger et al., 2000; Monk et al., 2001).

2.7. Function and quality of life

The Global Assessment of Functioning Scale (GAF;
Axis V; DSM-IV) was used to assess global functioning
in the past month. The GAF assesses overall psycho-
logical, social, and occupational functioning on a scale
ranging from 1 (lowest level of functioning) to 100
(highest level of functioning).

Life functioning was assessed with the Range of
Impaired Functioning Tool (LIFE-RIFT; Leon et al.,
2000). The LIFE-RIFT is a 9-item semi-structured,
clinician-rated measure of impairment in life functioning
across four life domains, including work, interpersonal
relationships, recreation, and global satisfaction. Indivi-
dual items are scored from 1 (no impairment) to 5 (severe
impairment). Scores on each of the four domains are
summed to yield an overall score ranging from 4 to 20.

Perceived life satisfaction was measured with the
Quality of Life Enjoyment and Satisfaction-Short Form
(Q-LES-Q; Endicott et al., 1993). The Q-LES-Q is a 14-
item self-report measure that assesses satisfaction across
several distinct life domains, including health, work,
finances, and interpersonal relationships. The total score
ranges from 14 to 70, with higher scores indicating
greater life satisfaction. The Q-LES-Q also includes an
overall life satisfaction item with a score ranging from 1
(very poor) to 5 (very good).

3. Results

3.1. Demographic and clinical characteristics across
entire sample

As evident in Table 1, approximately half (55.9%) of
the sample was female, the majority was Caucasian, and
the mean age was 38.0 (SD=13.1) years. Mean age at
onset for bipolar illness was 16.8 years (SD=8.8). In the
past year, 26.9% of participants exhibited a rapid cycling
course. With respect to clinical status, the majority of
participants were syndromally depressed (36.1%) or
euthymic (36.0%), followed by syndromal elevation
(13.5%), subsyndromal depression (12.7%), and subsyn-
dromal elevation (1.7%).



Table 1
Demographic and clinical characteristics of short sleepers (SS), normal sleepers (NS), long sleepers (LS), and total sample

Characteristic df Statistic p SS (n=641) NS (n=760) LS (n=467) Total sample (n=2024)

Ethnicity (% Caucasian) 2 χ2=8.96 b .05a,b 75.9% 82.5% 84.4% 80.6%
Female 2 χ2=1.48 .48 55.5% 54.5% 59.1% 55.9%
Age at study entry 2 F=4.12 b .05a 38.33 (12.51) 38.86 (13.49) 36.00 (12.99) 38.00 (13.07)
Age at onset 2 F=17.35 b .001a,c 15.61 (8.19) 18.20 (9.52) 15.96 (8.03) 16.76. (8.80)
Illness duration (years) 2 F=3.83 b .05a,b 23.13 (12.73) 20.87 (13.06) 20.62 (13.66) 21.59 (13.12)
Rapid cycling past year 2 χ2=12.59 b .01a,b,c 30.4% 22.4% 29.6% 26.9%
Clinical status 8 χ2=219.25 b .001
Syndromal elevation 23.7%a, b 9.1%a 6.9%b 13.5%
Syndromal depression 40.1%a 25.8%a, c 47.3%c 36.1%
Euthymic 20.9%a, b 51.7%a, c 31.3%b, c 36.0%
Subsyndromal elevation 2.5% 1.6% 0.6% 1.7%
Subsyndromal depression 12.8% 11.8% 13.9% 12.7%

Notes: Mean values are displayed with standard deviations in parentheses where applicable.
a pb .002 for Bonferroni-adjusted comparison of SS and NS.
b pb .002 for Bonferroni-adjusted comparison of SS and LS.
c pb .002 for Bonferroni-adjusted comparison of NS and LS.
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3.2. Demographic and clinical characteristics among
sleep duration groups

As evident in Table 1, 641 participants (31.7%) were
classified as short sleepers (SS), 760 participants (37.5%)
as normal sleepers (NS), and 467 participants (23.1%) as
long sleepers (LS). A total of 156 (7.0%) participants did
not meet criteria for any of the three sleep duration groups
(i.e., either hadmissing data or did not fit cutoffs for any of
the sleep duration groups) and were retained in analyses
based on the entire sample but excluded from analyses
involving SS, NS and LS groups. The three sleep duration
groups were similar with respect to gender and differed
significantly in ethnicity, age at study entry, age at illness
onset, illness duration, rapid cycling and clinical status.
Specifically, although the three groups were predomi-
nantly Caucasian, the SS group was comprised of fewer
Caucasian people (75.9%) than both the NS (82.5%) and
LS (84.4%). Also, SS were older than LS. SS and LS had
an earlier age of onset compared to NS, though SS and LS
did not differ from each other. SS also had a longer illness
duration relative to both NS and LS. NS and LS did not
differ from one another in illness duration. SS had a higher
percentage of rapid cyclers in the past year relative to both
NS and LS. LS had a higher percentage of rapid cyclers
relative to NS.

Fig. 1 illustrates the differences in clinical status
across the three sleep duration groups. Planned follow-
up analyses examined group differences among indivi-
dual clinical status categories with a Bonferroni
correction (adjusted p-value= .003). Results suggested
that SS were the most symptomatic, followed by LS. SS
tended to have a greater frequency of syndromal
elevation compared to both LS and NS. Both SS and
LS were more frequently syndromally depressed than
NS, though SS and LS did significantly differ. NS were
more frequently euthymic compared to both SS and LS.
However, SS were less frequently euthymic than LS. No
significant differences were obtained for subsyndromal
depression or subsyndromal elevation.

With respect to bipolar subtype, the majority of
patients were diagnosed as BP I (62.4%), followed by
BP II (25.8%) and BP NOS (7.9%). TST was
significantly different among the three bipolar subtypes,
F(2, 2018)=3.36, pb .05. Specifically, TST was higher
in BP I (M=7.38, SD=2.59) and BP II (M=7.31,
SD=2.30) than BP NOS (M=7.06, SD=2.27) subtypes.
There were no significant differences for sleep varia-
bility, F(2, 2023)=0.14, p=0.87, minimum hours of
sleep, F(2, 2023)=2.77, p=0.06, maximum hours of
sleep, F(2, 2023)=2.23, p=0.11, or sleep duration
group, χ2 =5.67, p=.23.

3.3. Sleep functioning parameters among sleep
duration groups

Means for the sleep functioning parameters are
presented in Table 2. Across the entire sample, average
TST was 7.28 h (SD=2.48), and sleep variability was
2.78 h (SD=3.02), minimum sleep was 5.90 h
(SD=2.68), and maximum sleep in the past week was
8.66 h (SD=3.12). As expected given the inclusion
criteria for our sleep duration groups, the three groups
differed significantly in TST, minimum sleep, and
maximum sleep. Furthermore, LS displayed signifi-
cantly higher sleep variability, relative to both the SS
and NS. When age and ethnicity were included as
covariates, all results remained the same.



Fig. 1. Sleep duration and mood state at entry to STEP-BD.
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3.4. Sleep duration groups and associations with
symptom severity

As evident in Table 3, SS exhibited higher mania
severity scores on the YMRS relative to both LS and
NS. LS and NS did not differ from each other. SS
exhibited higher symptoms of depression on the
MADRS compared to both LS and NS, whereas LS
exhibited higher depressive symptoms than NS. SS were
significantly higher on severity of anxiety from the
CMF compared to both NS and LS. NS and LS did not
significantly differ from one another on anxiety severity.
While SS scored higher on irritability from the CMF
than NS, SS did not differ significantly from LS. Results
did not change when age and ethnicity were included as
covariates, with the exception of irritability that no
longer significantly differed among the sleep duration
groups, F(1, 718)=1.15, p=0.31.
Table 2
Sleep functioning parameters across short sleepers (SS), normal sleepers (NS

Characteristic df Statistic p SS (n=

Total sleep time (TST) 2 F=3456.95 b .001 a, b, c 4.64 (1
Minimum sleep 2 F=1041.77 b .001 a, b, c 3.45 (1
Maximum sleep 2 F=1636.64 b .001 a, b, c 5.83 (1
Sleep variability 2 F=44.77 b .001 b, c 2.39 (2

Note: Values are displayed as hours of sleep. Means are displayed with stan
a pb .05 for pairwise comparison of SS and NS.
b pb .05 for pairwise comparison of SS and LS.
c pb .05 for pairwise comparison of NS and LS.
Given the construct overlap between our sleep
disturbance groups and individual sleep items on
measures of mania (YMRS Item #4) and depression
(MADRS Item #4), we re-ran the above analyses with
these individual sleep items removed. Results regarding
sleep disturbance and mania symptom severity did not
significantly change. Removing the sleep item from the
MADRS, however, revealed that SS no longer sig-
nificantly differed from LS in depression symptoms
(p=0.13).

3.5. Sleep duration groups and associations with
function and quality of life

On measures of function, both SS and LS generally
exhibited poorer function than NS. On the GAF, SS and
LS exhibited lower scores in global functioning
compared to NS. SS and LS did not significantly differ
), long sleepers (LS), and across the total sample

641) NS (n=760) LS (n=467) Total sample (n=2024)

.11) 7.24 (0.54) 10.59 (1.83) 7.28 (2.48)

.52) 6.00 (1.49) 8.63 (2.68) 5.90 (2.68)

.57) 8.49 (1.52) 12.56 (2.81) 8.66 (3.12)

.13) 2.50 (2.79) 3.95 (4.07) 2.78 (3.02)

dard deviations in parentheses.



Table 3
Symptom severity, functional status, and life satisfaction across short sleepers (SS), normal sleepers (NS), long sleepers (LS) and the total sample

Characteristic df Statistic p SS (n=641) NS (n=760) LS (n=467) Total sample (n=2024)

Symptom severity
YMRS 2 F=54.76 b .001 a, b 9.87 (7.49) 6.43 (6.52) 5.91 (6.07) 7.46 (6.97)
MADRS 2 F=59.69 b .001 a, c 20.99 (10.72) 14.46 (10.48) 17.93 (10.45) 17.53 (10.92)
CMF anxiety severity 2 F=19.56 b .001 a, b 2.36 (0.90) 2.01 (0.87) 2.08 (0.88) 2.16 (0.90)
CMF irritability severity 2 F=3.16 b .05 a 2.22 (0.92) 2.08 (0.90) 2.11 (0.84) 2.14 (0.90)

Functioning
GAF 2 F=27.95 b .001 a, c 55.78 (13.84) 61.05 (13.75) 56.68 (14.78) 58.15 (14.25)
LIFE-RIFT
Work 2 F=12.91 b .001 a, c 3.41 (1.52) 3.02 (1.41) 3.35 (1.44) 3.24 (1.47)
Relationships 2 F=12.72 b .001 a, b, c 4.03 (1.84) 3.53 (1.74) 3.63 (1.78) 3.72 (1.80)
Recreation 2 F=25.99 b .001 a, c 3.05 (1.41) 2.54 (1.29) 3.01 (1.39) 2.82 (1.38)
Satisfaction 2 F=26.50 b .001 a, c 3.21 (1.08) 2.83 (1.10) 3.24 (1.08) 3.06 (1.11)
Total score 2 F=32.74 b .001 a, c 13.70 (4.11) 11.92 (3.87) 13.23 (4.06) 12.85 (4.08)

Quality of life
Q-LES-Q
Overall satisfaction 2 F=27.87 b .001 a, c 35.57 (12.83) 41.84 (11.62) 37.41 (13.44) 38.52 (12.82)
Total score 2 F=17.10 b .001 a, c 2.54 (1.13) 3.00 (1.23) 2.59 (1.40) 2.74 (1.26)

Note: YMRS=Young Mania Rating Scale; MADRS=Montgomery–Asberg Depression Rating Scale; GAF=Global Assessment of Functioning;
LIFE-RIFT=Range of Impaired Functioning Tool; Q-LES-Q=Quality of Life Enjoyment and Satisfaction–Short Form. For both the YMRS and
MADRS, p-values reflect group differences after individual sleep items were removed from the total scale score. Means are displayed with standard
deviations in parentheses.
a pb .05 for pairwise comparison of SS and NS.
b pb .05 for pairwise comparison of SS and LS.
c pb .05 for pairwise comparison of NS and LS
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from one another on the GAF. On the LIFE-RIFT, SS
and LS again exhibited greater impairment than NS on
the total LIFE-RIFT score and the work, recreation and
satisfaction LIFE-RIFT domains. SS and LS did not
differ significantly from one another on these measures.
On the relationship domain, SS exhibited higher
impairment than NS and LS. After controlling for age
and ethnicity, NS and LS no longer significantly differed
from one another in relationship impairment. With
respect to quality of life, SS and LS had poorer life
satisfaction compared to NS, as indicated by both the
overall satisfaction and total scores on the Q-LES-Q. SS
and LS did not significantly differ on the Q-LES-Q.
Controlling for age and ethnicity did not significantly
change the results.

We further examined sleep functioning within the
euthymic patients to understand sleep disturbance during
the inter-episode period. For euthymic patients (n=750),
average TST was 7.53 (SD=1.73), maximum hours of
sleep was 8.57 (SD=2.04), minimum hours of sleep was
6.49 (SD=2.01), and sleep variability was 2.10
(SD=2.11). The proportion of euthymic patients classi-
fied as SS (34.6%), NS (38.0), and LS (27.4%) paralleled
that across the entire sample. Paired samples t-tests
indicated that a higher frequency of euthymic patients
were classified as NS (38.0%) relative to both SS (34.6%)
and LS (27.4%) (psb .001). For euthymic patients, the
three sleep duration groups did not significantly differ
with respect to life satisfaction or total Q-LES-Q scores
(psN .50). For function, the three sleep duration groups
did not differ on the GAF (pN .17) but differed on the
LIFE-RIFT total score, F(2, 213)=3.65, pb .05. Follow-
up pairwise comparisons indicated that the SS had greater
life impairment thanNS (pb .05) but that none of the other
sleep duration groups significantly differed.

4. Discussion

The first hypothesis tested was that the SS group
would exhibit greater symptom severity, poorer func-
tion, and lower quality of life relative to the NS group.
Indeed, SS exhibited greater symptoms of mania,
depression, and anxiety compared to NS. This finding
is consistent with prior research associating short sleep
durations with increased mania or hypomania (Bauer
et al., 2006; Colombo et al., 1999; Kasper and Wehr,
1992; Wehr et al., 1987). Interestingly, irritability was
not associated with our sleep functioning parameters.
This non-replication of previous results (Billiard et al.,
1994) may be attributable to the fact that we did not
examine close temporal associations between sleep and
irritability the subsequent day. Rather, we examined
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more general associations between sleep and mood
averaged across a 7 to 10 day period. With respect to
function, the finding that SS overall scored lower on
measures of global impairment and life functioning
compared to NS is consistent with more general findings
associating short sleep duration with impairment across
several domains of life functioning, including mental
health status (Kaneita et al., 2007) and physical health
(Kronholm et al., 2006). This also advances the
emerging literature implicating the importance of sleep
duration in prospective outcomes in bipolar disorder
(Perlman et al., 2006). SS also reported poorer quality of
life than NS on total life impairment and across all
domains of functioning (i.e., work, relationships,
recreation, and satisfaction). These findings are con-
sistent with literature demonstrating a relation between
restricted sleep duration and decreased quality of life
(Groeger et al., 2000). In sum, results suggest that short
sleep duration is associated with a particularly perni-
cious symptom course, functional impairment, and
decreased quality of life in bipolar disorder. However,
it will be important to tease apart the extent to which
sleep, independent of current symptom severity asso-
ciated with short sleep duration, influences life impair-
ment and functioning. Future research is warranted to
examine if short sleep duration represents a unique
bipolar phenotype.

The second hypothesis tested was that LS would
exhibit poorer function and poorer quality of life com-
pared to NS. Indeed, LS was more impaired than NS
across all domains of function. Although minimal re-
search has examined functional impairment in people
with long sleep durations, our findings are consistent with
evidence suggesting that hypersomnia is associated with
impairment in daily activities (Gooneratne et al., 2003)
and work performance (Dauvilliers and Buguet, 2005).

Third, we examined the extent to which sleep distur-
bance was present during the inter-episode phase
(euthymia) of bipolar disorder. Findings suggesting that
over half (62.0%) of euthymic patients exhibited unusually
short or long sleep durations are consistent with prior
research (Harvey et al., 2005;Millar et al., 2004) indicating
significant sleep impairment even during asymptomatic
phases. However, associations between sleep disturbance
and life satisfaction were no longer apparent for euthymic
patients while that between disturbance and impaired life
functioning still remained greatest for SS. It may be the
case that the impact of sleep disturbance on life satisfaction
and more global functioning is state-dependent, and thus
not apparent during euthymia. Furthermore, sleep distur-
bance may continue to disrupt life functioning in a stable
manner independent of symptom levels. Results in the
present study also suggested the importance of current
mood in influencing sleep patterns. For example, SS were
more often syndromally elevated (i.e., manic, hypomanic,
or mixed) than LS or NS; similarly, SS and LS were more
likely to have depressive symptoms than NS. Thus, it will
be important to clarify whether sleep disturbance repre-
sents a trait-likemarker of bipolar disorder or develops as a
consequence of recurrent episodes (e.g., Kapczinski et al.,
2008). It will also be important for longitudinal data to
more fully address whether sleep disturbance, and asso-
ciated impairment, is a stable, trait feature of bipolar dis-
order or a transient symptom that varies across mood
states.

We also examined differences in sleep duration and
variability according to bipolar subtype. Results sug-
gested there were no significant differences according to
bipolar subtype for sleep variability, maximum sleep
duration orminimum sleep duration. The finding that BP I
and BP NOS, had significantly higher TST than BP II,
however, may reflect differences in comorbid disorder
rates. For example, given that BP II is associated with
higher rates compared to BP I of comorbid anxiety
disorders that are associated with shorter sleep durations
(Papadimitriou and Linkowski, 2005). Thus, comorbid
anxiety disorders may influence TST in BP II.

5. Limitations

These results should be interpreted within the confines
of several limitations. First, the cross-sectional study
design precludes conclusions about causality. Future
studies with longitudinal designs are warranted in order to
carefully assess the potential causal relationships. Indeed,
it may be the case that both short and long sleep duration
are important predictors of recurrence in bipolar disorder.
Second, although the available sleep-related variables
from the CMF enabled us to derive estimates of sleep
duration and variability, it was not possible to make
formal diagnoses of insomnia or hypersomnia. Future
research should determine if the present findings could be
replicated when formal insomnia and hypersomnia
diagnoses are made. Third, we recognize that our sleep
variables represent sleep averaged over the past 10 days
and are unlikely to reflect the full complexity and
variability in sleep over this time period. Future research
should endeavor to use daily sleep diaries and objective
assessments of sleep functioning (e.g., polysomnogra-
phy). Fourth, the potentially confounding effects of
medications need to be considered. Indeed research
indicates that frequently prescribed medications for
bipolar disorder, in addition to sleep-enhancing medica-
tions, may influence sleep architecture (DeMartinis and
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Winokur, 2007). This may be particularly true for the LS
group whereby the sedating effects of medications may
have contributed to extended sleep duration. Future
studies should thus aim to assess the influence of
pharmacotherapy on sleep duration and variability.

6. Conclusion

The present study suggests that restricted or extended
sleep schedules may be associated with a pernicious
symptom course in bipolar disorder. Moreover, the
present findings contribute to an emerging literature
suggesting that sleep may be a mechanism contributing
to clinical and functional impairment in bipolar disorder.
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