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Abstract
Background Sleep disturbance has been described in
bipolar disorder (BPD). Specific complaints may include
frequent nighttime awakenings, poor quality of sleep,
reduction in total sleep time, and nightmares. Most patients
with BPD also report insomnia when in depression, but a
significant percentage of patients report hypersomnia
symptoms with prolonged nighttime sleep, difficulty in
wakening, and excessive daytime sleepiness.
Objectives The present study aims to investigate whether
bipolar patients with sleep disorders presented impairment
in quality of life, disability, and global function.
Methods One hundred ninety bipolar patients type-I diag-
nosed by application of Structured Clinician Interview for
DSM-IV Disorders (SCID), were distributed in two groups
based on absence or presence of sleep disorders. Quality of
life, disability, and global dysfunction were evaluated using
the Health Organization’s Quality of Life instrument
(WHOQOL-Brief), the Sheehan Disability Scale, and the
Global Assessment of Functioning (GAF), respectively.

Results Sleep complaints have negative influence on
general quality of life, observed by decreased scores in
WHOQOL and GAF domains and increased Sheehan
scores, indicating the importance of maintenance of normal
sleep in bipolar patients.
Conclusion Our results suggest that sleep complains impair
quality of life and global function. Collectively, further
studies are warranted to investigate the impairment of sleep
disturbance on others neurotrophic factors and neurochem-
ical pathways.
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Introduction

Sleep is an active state, critical for our physical, mental and
emotional well-being and is favorable for brain plasticity
[1–3]. Several studies showed that sleep periods encompass
processes ranging from reactivation of neuronal ensembles
during post-training sleep to molecular changes [1, 4].
Further, sleep is important for optimal cognitive and overall
functioning [5]. However, sleep disorders are very common
in the general population, affecting 10–20% of adults [6, 7]
with an impact in daytime functioning [8].

Sleep disorder coexists with a number of physical and
psychiatric conditions, including psychoses, anxiety disor-
ders, and mood disorders [5–7]. The sleep–wake cycle has
been a core component of theoretical conceptualizations of
bipolar disorder (BPD) and circadian rhythm instability is a
frequent complaint in these patients [9]. Insomnia, as well
as hypersomnia, with prolonged nighttime sleep, difficulty
in awakening, and excessive daytime sleepiness is often
experienced by depressive bipolar patients [10]. Longitudi-
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nal studies have shown that the insomnia is often perceived
as a symptom of depression, but it is also associated with a
substantial increase in the relative risk of major depression
[5, 6]. Moreover, a systematic review showed that seep
disturbance was the most common prodrome of mania [9,
11].

BPD is frequently associated with difficulties with
social, interpersonal relationships, and occupational func-
tioning [12]. Bipolar patients showed poor quality of life,
particularly in physical and psychological domains when
assessed by the WHOQOL [13, 14]. Individuals with both
depressive symptoms and sleep complaints showed lower
QOL and more difficulties in work activities than patients
without mood symptoms [8]. Moreover, sleep disturbance
and depressive symptoms are especially related to exhaus-
tion, fatigue, and reports of extra bed time [11].

Thus, we questioned if sleep plays an additional role that
contributes to the difficulties persons with BPD experience
in physical, psychological, social, and environmental
domains. This study was, therefore, conducted to evaluate
the influence of sleep disturbance in quality of life assessed
by WHOQOL in euthymic bipolar patients.

Materials and methods

One hundred ninety bipolar patients’ type I diagnosed by
application of SCID [15] from General Hospital of Porto
Alegre, Rio Grande do Sul, Brazil were assessed in a cross-
sectional design. The entire evaluation included, besides
SCID I, a questionnaire for demographic, social, and
clinical information; Hamilton Depression Rating Scale
[16]; Young Mania Rating Scale [17]; Global Assessment
of Functioning [18]; Sheehan Disability Scale [19] and
WHOQOL-Brief [20]. Trained researches made all inter-
views and the General Hospital of Porto Alegre ethical
committee approved this project (07553). After being
provided with a complete description of the study, written
informed consent to participate was obtained from all
participants. The inclusion criteria were patients with
bipolar disorder type I, diagnosed by SCID, and in
euthymia (HAM-D <7 and YMRS <7).

The patients were separated in two groups, presence and
absence of sleep complaints. Patients were present score
equal or higher than 17 in questions 4, 5 and 6 of the
Hamilton Depression Rating Scale were considered to have
sleep problems.

Data analysis

Histograms and the Kolmogorov–Smirnov test were used to
check variables for normality. This sample presented
normal distribution. In order to test the hypothesis that

there would be a discrepancy between self-reported QOL
and functional (objective) measures in bipolar patients, we
used chi-square tests for verify the differences in propor-
tions between the groups, while t tests were employed to
compare means between groups. Statistical significance
was set at p<0.05.

Results

Table 1 describes the patients in terms of demographic and
socioeconomic variables. There were more women than
men in our sample and half of the patients were aged 40–
59 years; 58.42% (111) of bipolar patients presented sleep
problems.

Table 2 show alteration in QOL, disability (Sheehan
disability) and global assessment function (GAF) in bipolar
patients. Patients with sleep problems showed worse quality
of life scores in all domains (physical, t=5,041, df=178, p<
0.001; psychological, t=467, df=178, p<0.001; social, t=
2,407, df=178, p=0.017; and environmental t=2,843, df=
178, p=0.005). We also observed that the score of physical
and psychological domains presented worse impairment
than social and environmental domains (14.72%, 14.15%,
8.35%, and 6.68%, respectively). Sheehan disability scales
verify impairment in tree domains: work social comport-
ment and familial, since bipolar patients with sleep
alteration presented high scores in every domain, indicating
functional impairment in these patients (2.46%, 2.05%,
1.63%, respectively). Confirming the results obtained in the
Sheehan scale, the GAF presented a diminished score in BP
with sleep dysfunction representing 6.66% or worse,
representing functional impairment in these patients.

Discussion

Our aim was to investigate the sleep-related quality of life
in euthymic bipolar patients. Although patients experienced
symptomatic recovery with low scores of HAM-D and
YMRS, the sleep disturbance remained 58.42% of our
sample. One reason for high rates of sleep disturbance
reported in the current study is the lack of proper routine
experienced by bipolar patients. Furthermore, patients with
both BPD and sleep disturbance showed lower quality of
life than bipolar patients that did not experience insomnia.
Bipolar patients with impaired sleep might feel especially
exhausted with need for more time in bed which could
explain the physical disability. Furthermore, the poor
quality of sleep promotes difficulties in concentration,
learning, and memory. Although a body of evidence
reported that quality of life was inversely correlated with
the level of depression, a comparison study between bipolar
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and unipolar patients suggested that the level of depression
did not fully explain the lower quality of life within patients
with BPD [21, 22]. We demonstrated here that the sleep
alteration was another factor that contributes to low quality
of life experienced by bipolar patients. In accordance with
our results, Harvey et al. [9] have reported that 70% of
bipolar patients experienced sleep alteration and it was
associated with low daytime activity levels.

In addition to being associated with quality of life, three
lines of evidence point to the importance of sleep in bipolar
disorder. First, experimentally induced sleep deprivation is
associated with the onset of hypomania and mania in a
considerable proportion of patients. Second, in a systematic
review of studies of patients with bipolar disorder, sleep
disturbance was the most common prodrome of mania and
the sixth most common prodrome of bipolar depression.
Third, the sleep–wake cycle has been a component of
theoretical conceptualizations of bipolar disorder. It has
been hypothesized that bipolar disorder patients have a

genetic diatheses that may take the form of circadian
rhythm instability [9].

In fact, sleep disturbance has been considered as a
cardinal symptom of endogenous depression, and it is known
that sleep deprivation exerts an antidepressant effect [23]. It
is rare that some form of sleep “change” is not associated
with the presence of clinical depression. The essential
linkage of sleep disturbance and clinical depression has
long been recognized [24]. The relationship between mania
and sleep loss is particularly apparent at the beginning of a
manic episode, when a typical three-stage escalation has
been described [25]. At the beginning of a manic episode,
clinicians often observe spontaneous sleep deprivation, due
to the hyperactivity of the patient, resulting in an increase in
manic symptomatology and then in subsequent sleep loss
[26]. Thus, sleep loss appears to act not only as a triggering
factor of mania, but also as an augmenting factor during the
manic episode, with worse symptomatological outcomes
following consistent sleep loss [26].

Table 2 QOL, disability (Sheehan disability) and global assessment function (GAF) in bipolar patients

Sleep dysfunction

Absence (n=69) Presence (n=111) Levene’s test t test for equality of means

Mean SD Mean SD F Sig t df Sig (2-tailed)

WHOQOL
Physical domain 61.56 19.62 46.84 18.57 0.31 0.578 5.041 178 0.001
Psychological domain 60.24 21.23 46.09 18.79 2.605 0.108 4.67 178 0.001
Social domain 57.97 24.01 49.62 21.7 0.448 0.504 2.407 178 0.017
Environmetal domain 58.85 17.2 52.17 14.04 3.712 0.056 2.843 178 0.005
Sheehan disability
Work domain 3.52 3.64 5.98 3.46 1.717 0.192 −4.595 178 0.001
Social domain 4.01 3.75 6.05 3.45 2.704 0.102 −3.801 178 0.001
Familial domain 3.02 3.49 4.83 3.34 0.56 0.455 −3.523 178 0.001
GAF 66.54 16.22 59.88 12.87 7.262 0.008 3.101 178 0.002

Table 1 Sociodemographic variables among patients

Sleep dysfunction Chi-square t test Sig

Absence (n=69) Presence (n=111)

Mean SD Mean SD

Gender
Female 38.60% 61.40% 0.001 0.974
Male 38.90% 61.10%
Year of age 40.26 9.75 44.05 12.08 −2.23 0.126
Age of on set 23.32 11.08 26.94 12.29 −2.24 0.044
Years of illness 16.96 11.31 17.15 11.72 −0.11 0.913
NYU 5.04 8.75 7.32 11.61 −1.4 0.16
HAM-D Score 5.36 5.25 12.68 7.04 −7.58 0.001
YMRS 3.88 5.67 5.23 5.76 −1.55 0.122
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Finally, it has been suggested that sleep periods are
favorable for brain plasticity [27]. Recent studies have
provided evidence that the expression of genes involved in
synaptic plasticity is affected by sleep–wake state. For
example, the phosphorylated form of cAMP response
element binding protein (CREB), important transcription
factor, is present at higher levels after periods of waking
than periods of sleep [28]. Down-regulation of phosphor-
ylated CREB was observed in post-mortem brain tissue of
affective patients [29]. Furthermore, selective REM sleep
deprivation (6 h) suppresses brain derived neurotrophic
factor (BDNF) protein levels in the cerebellum and
brainstem without producing changes in the hippocampus
[30]. Our group has demonstrated that BDNF levels were
decreased in manic and depressed BPD patients [31] and
this was negatively correlated with manic symptoms [32].
Of note, BDNF has been involved in memory and learning
[33], and trophic actions, such as altered neuronal plasticity
and cellular morphology while CREB is a transcription
factor and one of the genes regulated by the cAMP-CREB
cascade is BDNF [34].

Considering that (1) sleep dysfunction leads to alteration
in neurotrophic and transcription factors; (2) these factors
are very important for maintaining the normal neuronal
plasticity; (3) sleep dysfunction has been described in BPD,
our results suggest that sleep complaints impair quality of
life and global function. Collectively, further studies are
warranted to investigate the impairment of sleep distur-
bance on others neurotrophic factors and neurochemical
pathways.
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