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Abstract
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In our study, sleep quality, biological rhythm disorders and functionality were examined in euthymic patients diagnosed with Bipolar Disorder. 60 patients
diagnosed with Bipolar Disorder and 50 healthy controls were included in the study. All participants were administered the Biological Rhythm Assessment
Interview (BRAI), Functioning Assessment Short Test (FAST), and Pittsburgh Sleep Quality Index (PSQI). No statistically significant difference was found between
the patient and control groups in the BRAI scores (p=0.063). The patient group's FAST total score (p<0.001), FAST-autonomy score (p<0.001), FAST-Occupational
functioning score (p<0.001), FAST-Cognitive Functioning score (p<0.001), FAST-Financial Issues score (p<0.001), FAST-Free Time Activities score (p=0.001),
FAST-Interpersonal Relationships score (p<0.001), and PSQI total score (p<0.001) were found to be statistically significantly higher than the control group. In the
patient group, a negative significant correlation was found between the total score of the BRAI and FAST-Cognitive Functioning (r=-0.339, p=0.008) and FAST-
Free Time Activities (r=-0.329, p=0.010). Even in the euthymic phase, patients diagnosed with Bipolar Disorder may experience sleep disturbances, disruption
of biological rhythms, and decreased functionality. Continuing the treatment and follow-up of patients during this phase, detailed evaluation and treatment

arrangement for symptoms are important for the positive prognosis of the disease.
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Introduction

Bipolar Disorder (BD) is a mental disorder characterized by
manic-depressive episodes and leading to significant disability.
Although its etiology has not yet been fully elucidated, it is known
that genetic factors play an important role. This mental disorder,
which affects a significant portion of society, begins especially in
young adults. Many areas of life such as daily living activities,
biological rhytm such as sleep and appetite, family relationships,
and professional life are negatively affected by the disease
process. Especially during manic episodes, patients experience
significant disability. In BD, in addition to manic and depressive
episodes, there are intermediate periods when no symptoms of the
discase are observed [1]. These intermediate periods are called
euthymic phase and it is thought that patients reach a state of
well-being during these phase. However, there are recent studies
reporting that patients have disease-related loss of functionality

even during euthymic phase. In many studies comparing patients
in the attack period and healthy controls, it has been reported that
patients in the euthymic phase experience losses especially in
the cognitive area and a decrease in executive functions such as
memory and attention. In addition to the cognitive losses of the
patients, residual symptoms similar to those in the active periods
of the disease are observed in their functionality, biological
rhythms and other areas of life. Biological rhythm plays an
important role in regulating activities such as eating, drinking
and sleeping patterns. This cyclical order, which encompasses
the basic physiological functions of living things, is necessary
for living things to survive. Biological disorders may develop
along with mental illnesses such as BD [2]. In our study, it was
hypothesized that there was a loss of functionality in patients
during the euthymic phase, sleep disorders were observed, and
there was a disruption in biological rhythm, in line with the
literature. When looking at the literature, there are few studies
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investigating biological rhythm, functionality and sleep patterns
in the euthymic phase. Our study will contribute to the literature
on this subject. The idea that patients may have symptoms of
the disease in their euthymic phases as well as in their mood
episodes periods offers a different perspective in terms of the
follow-up of BD with a chronic course.

Material and Methods

Our research was conducted between 01.03.2023 and 01.06.2024
at the mental health and diseases clinic of Recep Tayyip Erdogan
University Training and Research Hospital. The study included
60 patients diagnosed with BD in the euthymic phase for the
last 3 months and 50 healthy controls consisting of patients'
relatives and healthcare professionals matched with the patients'
sociodemographic characteristics. The sample of the study
was determined with the Gpower program version 3.1. The
minimum number of each sample to be taken into the study
planned to be conducted with 0.5 alpha value, 0.66 effect size
and 80% power was calculated and the number of samples was
determined in accordance with the data [3]. The patient group
consists of patients who have been diagnosed with BD and
have been receiving treatment for at least 2 years. Patients were
clinically interviewed and evaluated according to fifth version
of the Statistical and Diagnostic Manual of Mental Disorders
(DSM-5) diagnostic criteria. The patients' current mental
status examinations were conducted by a psychiatrist and their
past medical records were reviewed. As a result of the clinical
interview, patients with current BD I and II diagnoses were
included in the study. Other mental diagnoses such as substance
use disorder and personality disorders were determined through
the interview, and patients with comorbid mental disorder
diagnoses were not included in the study. Additionally, patients
with chronic internal diseases were excluded from the study. The
euthymic phases of the patients were evaluated clinically, and
the Hamilton Depression Rating Scale (HAM-D) and the Young
Mania Scale were applied, and it was determined that they were
in the euthymic periodPatients with HAM-D <7 and young
mania scale score <7 were included in the study [4-7]. In the
study, euthymic period criteria were determined by scale scores
and clinical interviews. Based on the history and medical records
obtained from the patients, patients who had no symptoms of
illness in the last 3 months were included in the study. As a result
of the evaluation, 12 patients were excluded from the study due
to showing mood symptoms and 4 patients were excluded due to
not being able to comply with the scale forms. All participants
were administered the Biological Rhythm Assessment Interview
(BRAI), Functioning Assessment Short Test (FAST), and
Pittsburg Sleep Quality Index (PSQI). In addition, detailed
information about the purpose and method of the research was
given, and written and verbal approvals were obtained. Ethical
principles were followed during the research process and the
ethics committee approval of the research was received from
the Recep Tayyip Erdogan University Non-Interventional Ethics
Committee (Ethics Committee Approval No: 2022/225).
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Scales Used in the Study

Biological Rhythm Assessment Interview (BRAI): The scale
was developed by Giglio et al. in 2009 to evaluate biological
systems such as sleep and appetite. The 21-item scale consists
of 5 sub-dimensions: chronotype, sleep, activity, social life and
eating habits. It is a Likert-type scale, and as the scores obtained
from the scale increase, it is thought that there is a disruption in
the biological rhythm. The Turkish validity and reliability of the
scale was made by Aydemir et al. and was found to be valid and
reliable in a Turkish sample. In the validity and reliability analysis
of the scale, Cronbach alpha value was found to be 0.899. In our
research sample, Cronbach's alpha value was calculated as 0.78
and the total score of the scale was used [8,9].

Pittsburg Sleep Quality Index (PSQI): 1t is a Likert-type scale
that evaluates sleep disorders especially in the last month.
It was developed by Buysse et al. in 1989 and was found to
have a valid and sufficient internal consistency. It is thought
that sleep disturbance increases as the scores obtained from
the scale increase. It has 7 sub-dimensions: sleep quality, time
spent asleep, time to fall asleep, sleep patterns, sleep disorders,
medication use and daytime sleepiness. There is a total scale
score calculated with sub-dimensions and the total scale score
was used in our research. The Turkish validity and reliability of
the scale was made by Agargiin et al. and a sufficient Cronbach
value was found. In our sample, the Cronbach value of the scale
was calculated as 0.82 [10,11].

Functioning Assessment Short Test (FAST): 1t is a scale
developed by Rosa et al. for the evaluation of functionality. It
has 6 sub-dimensions: Autonomy, occupational functioning,
Cognitive Functioning, Financial Issues, Free Time Activities
and Interpersonal Relationships. While the sub-dimensions of
the scale can be calculated individually, the total score is also
calculated. In our research, both the sub-dimensions and the total
score were calculated separately. It is thought that functionality
deteriorates as the scores obtained from the scale increase. The
Turkish validity and reliability of the scale was made by Aydemir
et al. The scale has a valid and sufficient internal consistency
value. In our research sample, the Cronbach value was calculated
as 0.89 [12,13].

Statistics

Statistical analysis of the research data was done with SPSS
program 25th version. Descriptive statistics were presented
as minimum, maximum, mean and standard deviation. Chi
square and Fisher exact tests were used in the analysis of
categorical data. The normality of the data was assessed with the
Kolmogorov test, skewness and kurtosis values, and histogram
visuals. In normally distributed data, the independent sample t
test was used to compare the means of two independent groups.
The Mann Whitney U test was used to compare the means of two
groups in data that were not normally distributed. The correlation
of the groups was evaluated with the Spearman correlation test.
Statistical significance was taken as p<0.05.
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Results

A total of 110 participants were included in the study, 60
patients and 50 controls. The youngest age of the patients
was 27 and the oldest was 61, with a mean age of 42.7749.7.
Of the patient group, 27 (45.0%) were male, 33 (55.0%)
were female. 34 (56.7%) were primary school graduates, 13
(21.7%) were secondary school graduates, and 13 (21.7%) were
university graduates. 22 (36.7%) were single, 30 (50.0%) were
married and 8 (13.3%) were separated from their partners. No
statistically significant difference was found in the comparison
of sociodemographic data of the patient and control groups
(p>0.05) (Table 1). Scale scores of the patient and control
groups were compared and presented in Table 2. No statistically

Table.1. Sociodemographic data of the patient and control group
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significant difference was found between the patient and control
groups' scores on BRAI (p=0.063). The patient group's FAST
total score (p<0.001), FAST-autonomy score (p<0.001), FAST-
occupational functioning score (p<0.001), FAST-Cognitive
Functioning score (p<0.001), FAST-Financial Issues score
(p<0.001), FAST-Free Time Activities score (p=0.001), FAST-
Interpersonal Relationships score (p<0.001), and PSQI total
score (p<0.001) were statistically significantly higher than the
control group (Table 2). When the relationship between scale
scores in the patient group was examined, a negative significant
relationship was found between the BRAI total score and FAST-
Cognitive Functioning (r=-0.339, p=0.008) and FAST-Free Time
Activities (r=-0.329, p=0.010) (Table 3).

Patient (n=60)

Control (n=50)

Min-Max Mean+SD Min-Max Mean+SD P
Age 27-61 42.77£9.7 20-63 39.249.8 0.620
n % n %

Gender

Male 27 45.0 27 54.0

0.444

Female 33 55.0 23 46.0
Education

Primary school 34 56.7 11 22.0

High school 13 21.7 35 70.0 0.122

University 13 21.7 4 8.0
Marital status

Single 22 36.7 20 40.0

Married 30 50.0 29 58.0 0.096

Divorced 8 133 1 2.0
Independent Sample T Test, chi square, fisher exact
Table 2. Comparison of scale scores of patient and control group

Patient (n=60) Control (n=50)
Test stat. p
Min-Max Med (IQR) Min-Max Med (IQR)

BRALI total score 18-58 31 (13) 22-54 36 (9) 1191.000 0.063
FAST total score 11-56 35(11) 0-36 99 116.000 <0.001**
FAST-autonomy 0-12 6(4) 0-4 0(2) 197.000 <0.001%**
FAST-occupational functioning 0-14 7(5) 0-5 0(1) 95.500 <0.001**
FAST-cognitive functioning 1-13 8(4) 0-11 3(3) 343.000 <0.001%**
FAST-financial issues 0-5 2(3) 0-5 0(0) 835.000 <0.001%**
FAST-free time activities 0-6 2.5(2) 0-6 1(3) 974.000 0.001**
FAST-interpersonal relationships 3-17 8 (6) 0-10 1(3) 266.500 <0.001%*
PSQI total score 1-16 8(4) 1-14 3(2) 580.500 <0.001%**

Mann Whitney U, **p<0.01; BRAI: biological rhythm assessment interview, FAST: functioning assessment short test, PSQI: Pittsburg sleep quality index,

IQR: interquartile range
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Table 3. Correlation of scale scores of the patient group

DOI:

10.5455/medscience.2024.09.09

1 2 3 4 5 6 7 8

r - - - - - - - -
1. BRAI total score

p - - - - - - - -

r -0.217 - - - - - - -
2. FAST total score

p 0.096 - - - - - - -

r -0.094 0.805 - - - - - -
3. FAST-autonomy

p 0.475 0.000** - - - - - -

r -0.076 0.834 0.747 - - - - -
4. FAST-occupational functioning

p 0.563 0.000** 0.000** - - - - -

r -0.339 0.680 0.483 0.545 - - - -
5. FAST-cognitive functioning

p 0.008** 0.000** 0.000** 0.000** - - - -

r -0.059 0.574 0.431 0.407 0.233 - - -
6. FAST-financial Issues

p 0.654 0.000** 0.001** 0.001** 0.073 - - -

r -0.329 0.348 0.162 0.268 0.299 0.027 - -
7. FAST-free time activities

p 0.010* 0.006** 0.216 0.039* 0.020* 0.837 - -

r -0.215 0.776 0.566 0.485 0.414 0.389 0.359 -
8. FAST-interpersonal relationships

p 0.098 0.000%* 0.000** 0.000** 0.001** 0.002%* 0.005** -

r 0.146 0.041 -0.113 -0.032 0.035 0.019 -0.034 0.080
9. PSQI total score

p 0.267 0.757 0.391 0.807 0.791 0.887 0.797 0.543
Spearman correlation, *p<0.05, **p<0.01; BRAI: biological rhythm assessment interview, FAST: functioning assessment short test, PSQI: Pittsburg sleep quality
index

Discussion BD, factors such as family history of illness, the total number

In our study, the sleep, biological rhythm and functionality levels
of BD patients in the euthymic phase were compared with healthy
controls. According to our research results, the patient group's
scores on all scales except the BRAI were higher than the control
group. However, there was no difference between the total BRAI
scores of the patient and control groups. When we look at the
findings, although the patients were in the euthymic phase, their
functionality and sleep quality were worse than healthy controls.
These results were also consistent with the main hypothesis of
our research. When we look at the literature, there are studies that
find similar results. In a study conducted by Rosa et al., euthymic
patients with BD were compared with a healthy control group,
and although the BD patients were in the euthymic phase, their
functionality was found to be worse than the healthy group.
It has been stated that factors such as the number of previous
hospitalizations and the presence of depressive episodes were
more likely to cause functional deterioration and may be a
predictor. It is also important to know and investigate risk
factors in order to reduce the loss of functionality of patients
during the euthymic phase [14]. Although the data on the clinical
characteristics of the patients in our study were not evaluated
as risk factors, it is important to investigate the factors that will
negatively affect functionality in the euthymic phase with large
sample studies. In a study conducted with euthymic patients with

of mood episodes, and the number of depressive episodes were
found to be risk factors that impair functionality during the
euthymic phase [15]. In a meta-analysis conducted during the
euthymic phase of BD, similar to our study, all sub-dimensions
of functionality were found to be worse in the patient group than
in the healthy control group [16]. Even though patients are in the
euthymic phase, the damage caused by the disease, especially
in the neurocognitive area, can lead to functional deterioration
along with the course of the disease. Studies have shown that
neurocognitive loss continues in patients during the euthymic
phase. This situation negatively affects the cognitive functions
and quality of life of patients. Residual depressive symptoms
and sleep disorders of the patients negatively affect their daily
life functions. Most studies report that patients' functioning is
negatively affected during the euthymic phase [17]. Patients'
cognitive functions, especially memory and attention, are
negatively affected. Factors such as advanced age, lack of family
support, and irregular treatment increase the risk of cognitive
dysfunction in patients. A decrease in the functionality of patients
is observed with all these factors [18]. In a study, patients in the
euthymic phase were examined with neuropsychological tests.
According to research results, cognitive impairment in patients
leads to deterioration in psychosocial functioning and a decrease
in quality of life. In this case, it is an important factor that cognitive
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losses due to bipolar disorder continue in the euthymic phase
[19]. At this point, there are actually confounding factors such
as family support, previous functioning, medication use, age of
onset, and individual characteristics. This condition is not only
due to neurocognitive losses, many factors affect the course of
the disease [20]. Another hypothesis of our research was that in
addition to functionality, sleep quality would be poor in patients.
Although sleep disturbance and insomnia are actually observed
more in mania and hypomania attacks and are considered as a
distinguishing feature in terms of the period between attacks,
there is data indicating that sleep quality deteriorates and sleep
disorders can be seen in the euthymic period [21-23]. In a study,
it was found that euthymic BD patients had worse sleep quality
than healthy controls [24]. In a similar study, it was found that
euthymic bipolar patients had poor functionality and poor sleep
quality [25]. Sleep disorders, poor quality sleep and circadian
rhythm disruptions can also negatively affect the functionality
of patients.

In our study, no difference was found between the BRAI scores
of the patient group and the control group. In this patient group,
biological rhythm is significantly disrupted, especially during
the attack periods of the disease. Symptoms such as insomnia
and disruption of the day-night cycle also negatively affect the
biological rhythm. In this case, biological rhythm disturbances
are possible in the euthymic phase in the patient group. However,
when we look at the literature, although there are relatively
fewer studies on the biological rhythms of BD patients during
the euthymic phase, there are studies showing that the biological
rhythm is also disturbed during the euthymic phase [26,27].].
When the pathophysiology of the disease is examined, disruption
in biological rhythm paves the way for disease development.
Circadian rhythm abnormalities have been demonstrated in
many studies. Factors such as 24-hour hormone levels and
sleep-wake cycles are disrupted during the disease process and
may persist in remission periods as residual symptoms [28-30].
There are studies showing that biological rhythm is disrupted in
BD. Disruption in biological rhythm also leads to a decrease in
the quality of life. In a study, a positive relationship was found
between biological rhythm and quality of life in a patient group
in the euthymic phase. Sleep quality and adaptation to daily life
can be found with disruption in biological rhythm [31]. In our
study, in addition to the difference in scale scores of the patient
and control groups, the relationship between the scale scores
were also examined. A negative significant correlation was found
between the patients' BRAI and FAST sub-dimensions cognitive
function and free time activity scores. In fact, what is expected
is that there will be a positive correlation between biological
order and functionality in patients. However, in some cases,
patients may experience increased functionality, especially due
to decreased sleep or subsyndromal hypomanic symptoms [32].

In our study, no significant relationship was found between
other scales, but there are studies in the literature that found
a relationship between biological rhythm, sleep disorders and
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functionality [25,31-34]. In contrast to our study, in a study
conducted by Pinho et al., a relationship was found between
biological rhythm disorders and functionality, and biological
rhythm disturbance was reported as a predictor of poor
functionality [30]. Similarly, in a study conducted with BD
patients during the euthymic period, a relationship was found
between sleep disorders and occupational functioning [35].

In another study, the functionality of patients in the euthymic
phase and its relationship with their biological rhythms were
examined. When the results of the study were examined, insomnia
was found to be associated with poor functioning. However,
there are studies reporting that there is no direct relationship
between sleep and functionality, and that mood symptoms,
especially depressive mood and cognitive dysfunction, have an
impact on functionality [25,36]. The reason why no relationship
was found between functionality and biological rhythm in our
study may be due to the limitations of our study. There are
limited studies in the literature on this subject. Studies mostly
focus on neurocognitive losses. However, there are many factors
that affect the biological order and functionality of patients.
Although neurocognitive loss is one of them, many factors such
as socioeconomic level, family support, genetic factors may
have an effect on this issue. Therefore, more detailed research
is needed. Some studies also stated that sleep disturbance and
biological rhythm disruption may be predictive of recurrent
attacks. For this reason, although the euthymic phase is
evaluated as symptom-free or in remission, continuing follow-
up and treatment is important for a positive prognosis [28,37-
39]. BD, with all its symptoms, causes functional deterioration
in patients. Long-term follow-up and treatment of patients is
important for the course of the disease. Patients may interrupt
treatment during the euthymic phase, which they consider to
be symptom-free. Therefore, it is important for clinicians to
be aware of this issue and provide psychoeducation to patients
[40,41].

Study Limitations

There are some limitations to our study. Since it is a single-
center study and includes a patient group from the same region,
the data cannot be generalized. A clinical interview scale such
as The Structured Clinical Interview for DSM-5 (SCID-5) was
not applied while creating the sample group, and diagnosis
was made with structured clinical interviews. In addition, the
patient group was not divided into BD I and II, and all patients
diagnosed with BD were included. The fact that these two
diagnostic groups, which show different clinical findings, were
not separated from each other is an important limitation. Another
limitation of our study is that different factors that may affect
functionality, such as family support, economic factors, and
regular follow-up, were not evaluated. However, the fact that
it was conducted with a specific patient group makes our study
valuable. Further detailed studies with larger and multicenter
samples are needed.
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Conclusion

As a result, patients with BD experience problems such as sleep
disorders and functional impairment during the euthymic period.
The number of attacks, medication use, regular follow-up and
treatment are important in the course of the disease. However,
euthymic phases are a risky period in terms of ignoring treatment
and symptoms because there are no specific complaints, manic
symptoms subside, and it is thought that remission has occurred.
However, during this period, sleep disorders, biological rhythm
disruption and loss of functionality may occur, reducing the
patient's quality of life and negatively affecting the prognosis.
In addition, factors such as sleep disorders may further cause
functional impairment. It is important to question patients in
detail about their symptoms during the euthymic period, as in
the attack periods, in terms of situations such as frequent illness,
negative response to treatment, and poor prognosis. Further
studies in this area will contribute to the literature and bring new
perspectives on the course of the disease. Data on the euthymic
period, especially on neurocognitive losses, have been increasing
in recent years, and research in other areas such as functionality
and sleep will contribute to our knowledge of the euthymic
period of BD.

Conflict of Interests
The authors declare that there is no conflict of interest in the study.

Financial Disclosure
The authors declare that they have received no financial support for the study.

Ethical Approval
Recep Tayyip Erdogan University Non-Interventional Clinical Research Ethics
Committee approved this study (approval number: 2022/225).

References

1. Bobo WV. The diagnosis and management of bipolar I and II disorders:
clinical practice update. Mayo Clin Proc. 2017;92:1532-51.

2. Batinic B, Djokic V, Ivkovic M. Assessment of cognitive function, social
disability and basic life skills in euthymic patients with bipolar disorder.
Psychiatria Danub. 2021;33:320-7.

3. Bernabei L, Bersani FS, Pompili E, et al. Cognitive remediation for the
treatment of neuropsychological disturbances in subjects with euthymic
bipolar disorder: findings from a controlled study. J Affect Disord.
2020;273:576-85.

4. Young RC, Biggs JT, Ziegler VE, Meyer DA. A rating scale for mania:
reliability, validity and sensitivity. Br J Psychiatry. 1978;133:429-35.

5.  Karadag F, Oral T, Yalgin FA, Erten E. Reliability and validity of
Turkish translation of Young Mania Rating Scale. Tiirk Psikiyatri Derg.
2001;13:107-14.

6.  Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry.
1960;23:56-62.

7.  Akdemir A, Orsel S, Dag I, Tiirkgapar M, et al. Hamilton depresyon
derecelendirme dlgegi’nin gegerliligi, giivenilirligi ve klinikte kullanimi.
Psikiyatri Psikoloji Psikofarmakoloji (3P) Dergisi. 1996;4:251-9.

8. Aydemir O, Altinbag K, Kora K, et al. Reliability and validity of Turkish
version of Biological Rhythms Interview of Assessment in Neuropsychiatry.
Anatolian Journal of Psychiatry. 2012;13:256-61.

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

947

DOI: 10.5455/medscience.2024.09109

Giglio LMF, da Silva Magalhdes PV, Andreazza AC, et al. Development
and use of a biological rhythm interview. J affect disord. 2009;118:161-5.

Buysse DJ, Reynolds CF, Monk TH, et al. The Pittsburgh Sleep Quality
Index: a new instrument for psychiatric practice and research. Psychiatry
Res. 1989;28:193-213.

Agargiin MY, Kara H, Anlar O. Pittsburgh uyku kalitesi indeksinin gecerligi
ve guvenirligi. Turk Psikiyatri Derg. 1996;7:107-15.

Aydemir O, Uykur B. Reliability and validity study of the Turkish version
of Functioning Assessment Short Test in bipolar disorder. Turk Psikiyatri
Derg. 2012;23:193-200.

Rosa AR, Sanchez-Moreno J, Martinez-Aran A, et al. Validity and reliability
of the Functioning Assessment Short Test (FAST) in bipolar disorder. Clin
Pract Epidemiol Ment Health. 2007;3:5.

Rosa AR, Reinares M, Franco C, et al. Clinical predictors of functional
outcome of bipolar patients in remission. Bipolar Disord. 2009;11:401-9.

Sanchez-Moreno J, Martinez-Aran A, Gadelrab HF, et al. The role and
impact of contextual factors on functioning in patients with bipolar disorder.
Disabil Rehabil. 2010;32:594-104.

Léda-Régo G, Bezerra-Filho S, Miranda-Scippa A. Functioning in euthymic
patients with bipolar disorder: a systematic review and meta-analysis using
the Functioning Assessment Short Test. Bipolar Disord. 2020;22:569-81.

Porta-Casteras D, Vicent-Gil M, Serra-Blasco M, et al. Increased grey matter
volumes in the temporal lobe and its relationship with cognitive functioning
in euthymic patients with bipolar disorder. Prog Neuropsychopharmacol
Biol Psychiatry. 2024;132:110962.

Baena-Oquendo S, Valencia JG, Vargas C, Lopez-Jaramillo C.
Neuropsychological aspects of bipolar disorder. Aspectos neuropsicoldgicos
del trastorno afectivo bipolar. Rev Colomb Psiquiatr (Engl Ed). Published
online January 18, 2021. doi:10.1016/j.rcp.2020.08.003

Anaya C, Torrent C, Caballero FF, et al. Cognitive reserve in bipolar
disorder: relation to cognition, psychosocial functioning and quality of life.
Acta Psychiatr Scand. 2016;133:386-98.

MacQueen GM, Young LT, Joffe RT. A review of psychosocial outcome
in patients with bipolar disorder. Acta Psychiatr Scand. 2001;103:163-70.

Esan O, Fela-Thomas A. The significance of sleep quality in euthymic
bipolar patients from Nigeria. S Afr J Psychiatr. 2022;28:1739.

Keskin N, Tamam L, Ozpoyraz N. Assessment of sleep quality in bipolar
euthymic patients. Compr Psychiatry. 2018;80:116-25.

Plante DT, Winkelman JW. Sleep disturbance in bipolar disorder:
therapeutic implications. Am J Psychiatry. 2008;165:830-43.

Wang CH, Chen KC, Hsu WY, et al. Sleep complaints and memory in
psychotropic drug-free euthymic patients with bipolar disorder. J Formos
Med Assoc. 2014;113:298-302.

De la Fuente-Tomas L, Sierra P, Sanchez-Autet M, et al. Sleep disturbances,
functioning, and quality of life in euthymic patients with bipolar disorder.
Psychiatry Res. 2018;269:501-7.

Kuppili PP, Menon V, Chandrasekaran V, Navin K. Biological rhythm
impairment in bipolar disorder: a state or trait marker?. Indian J Psychiatry.
2018;60:404-9.

Mondin TC, Cardoso TA, Souza LDM, et al. Mood disorders and biological
rhythms in young adults: a large population-based study. J Psychiatr Res.
2017;84:98-104.

Robillard R, Naismith SL, Hickie IB. Recent advances in sleep-wake
cycle and biological rhythms in bipolar disorder. Curr Psychiatry Rep.
2013;15:402.



Med Science 2024:13(4):.942-8

29.

30.

31.

32.

33.

34.

35.

Melo MC, Garcia RF, Araujo CF, et al. Chronotype in bipolar disorder: an
18-month prospective study. Braz J Psychiatry. 2020;42:68-71.

Rosa AR, Comes M, Torrent C, et al. Biological rhythm disturbance in
remitted bipolar patients. Int J Bipolar Disord. 2013;1:6.

Cudney LE, Frey BN, Streiner DL, et al. Biological rhythms are
independently associated with quality of life in bipolar disorder. Int J
Bipolar Disord. 2016;4:9.

Judd LL, Akiskal HS, Schettler PJ, et al. Psychosocial disability in the
course of bipolar I and II disorders: a prospective, comparative, longitudinal
study. Arch Gen Psychiatry. 2005;62:1322-30.

Jermann F, Perroud N, Favre S, et al. Quality of life and subjective sleep-
related measures in bipolar disorder and major depressive disorder. Qual
Life Res. 2022;31:117-24.

Pinho M, Sehmbi M, Cudney LE, et al. The association between biological
rhythms, depression, and functioning in bipolar disorder: a large multi-
center study. Acta Psychiatr Scand. 2016;133:102-8.

Boland EM, Stange JP, Molz Adams A, et al. Associations between sleep
disturbance, cognitive functioning and work disability in Bipolar Disorder.
Psychiatry Res. 2015;230:567-74.

36.

37.

38.

39.

40.

41.

948

DOI: 10.5455/medscience.2024.09109

Samalin L, Boyer L, Murru A, et al. Residual depressive symptoms,
sleep disturbance and perceived cognitive impairment as determinants of
functioning in patients with bipolar disorder. J Affect Disord. 2017;210:280-
6.

Levenson J, Frank E. Sleep and circadian rhythm abnormalities in the
pathophysiology of bipolar disorder. Curr Top Behav Neurosci. 2011;5:247-
62.

Gonzalez R. The relationship between bipolar disorder and biological
rhythms. J Clin Psychiatry. 2014;75:e323-31.

Takaesu Y. Circadian rhythm in bipolar disorder: a review of the literature.
Psychiatry Clin Neurosci. 2018;72:673-82.

Verdolini N, Alonso-Lana S, Salgado-Pineda P, et al. The relationship
between cognition and functioning in Bipolar Disorder: An investigation
using functional imaging during working memory performance. Psychiatry
Res. 2023;319:114981

Faridhosseini F, Baniasadi M, Fayyazi Bordbar MR, et al. Effectiveness
of psychoeducational group training on quality of life and recurrence of
patients with bipolar disorder. Iran J Psychiatry. 2017;12:21-8.



