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Abstract

Background: Bipolar disorder (BD) is a mental health condition marked by
extreme mood swings, which can significantly affect patients' quality of life.
While sleep disturbances are commonly reported in BD and are known to
exacerbate its symptoms, the relationship between specific sleep disturbances
and cognitive impairments in BD remains poorly understood. This study aims
to fill this gap by exploring how sleep patterns are related to cognitive
functions in patients with BD, distinguishing between BD Type | and Type II.
To investigate the impact of sleep disturbances on cognitive functions in
patients with BD and to explore differences between BD Type | and Type Il in
this context. Material and Methods: This cross-sectional study included 100
participants diagnosed with BD, evenly divided between Type | and Type II.
Sleep patterns were assessed over a four-week period using wearable sleep
trackers, focusing on metrics such as sleep efficiency, sleep latency, and
REM/NREM sleep percentages. Cognitive functions were evaluated through
standardized neuropsychological tests assessing memory, executive function,
and attention. Data analysis involved descriptive statistics, correlational
analyses, and multivariate regression models. Results: Significant differences
in sleep patterns were observed between BD types, with BD Type | patients
showing lower sleep efficiency, longer sleep latency, and reduced REM sleep
compared to BD Type Il patients. Cognitive assessments revealed notable
impairments across the cohort, especially in memory and executive function.
Sleep efficiency, REM sleep percentage, and sleep latency were significant
predictors of cognitive performance, explaining 35% of the variance. The
negative impacts of sleep disturbances on cognitive functions were more
pronounced in older participants and those with more severe mood symptoms.
Conclusion: The study underscores the profound impact of sleep disturbances
on cognitive functions in BD, with distinct patterns observed between BD
Type | and Type II. These findings highlight the importance of incorporating
sleep management into treatment plans for BD patients to potentially improve
cognitive outcomes.

INTRODUCTION

Bipolar disorder (BD) is a complex psychiatric
condition characterized by recurrent episodes of
mood dysregulation, including manic, hypomanic,
and depressive episodes.t! This condition affects
approximately 1-3% of the global population,
imparting significant societal and individual
burdens. Individuals with BD often experience a
range of cognitive impairments, even during periods

of mood stability, which can severely impact their
quality of life, occupational functioning, and social
integration.[? Cognitive domains commonly affected
include memory, executive function, and attention. !
Sleep disturbances are a hallmark feature of BD and
are implicated in the pathophysiology of the
disorder, the onset of mood episodes, and the overall
prognosis of the disease.! Abnormalities in sleep
patterns, including difficulties with sleep initiation
and maintenance, reduced sleep efficiency, and
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altered REM sleep, have been consistently
documented in this population.[® These disturbances
are not only prevalent during mood episodes but can
also persist during euthymic periods, suggesting a
fundamental role in the course of the disorder.!

The relationship between sleep disturbances and
cognitive impairments in BD remains an area of
active research. While it is well-established that
poor sleep can exacerbate cognitive deficits in the
general population, the specific impact of sleep
disturbances on cognitive functions in BD is less
clear. Furthermore, BD is a heterogeneous disorder
with two main subtypes: BD Type I, characterized
by full-blown manic episodes, and BD Type II,
characterized by hypomanic episodes without full-
blown mania.l’! The differences in sleep
disturbances and their impact on cognitive functions
between these subtypes have not been thoroughly
explored.

Aim and Objectives

The primary aim of this study is to investigate the
relationship  between sleep disturbances and
cognitive functions in patients diagnosed with
bipolar disorder (BD), with a specific focus on
comparing these effects between BD Type | and BD
Type 1.

To assess and compare sleep disturbances, including
efficiency, latency, and REM/NREM stages,
between BD Type | and Type Il patients using
wearable sleep trackers.

To evaluate and contrast cognitive performance in
memory, executive function, and attention across
BD Type | and Type |l patients through
standardized neuropsychological tests.

To investigate the correlation and predictive value
of specific sleep disturbances on cognitive
impairments within the BD population.

To examine the differential impact of sleep
disturbances on cognitive functions between BD
subtypes and analyze how age and severity of mood
symptoms influence this relationship.

MATERIALS AND METHODS

Study Design and Setting: This cross-sectional
study was conducted at the Government Medical
College in Suryapet, Telangana, between August
2019 and October 2021. The research aimed to
investigate the relationship  between  sleep
disturbances and cognitive functions in patients
diagnosed  with  bipolar  disorder  (BD),
distinguishing between BD Type | and Type II.

Participants: A total of 100 participants diagnosed
with BD, according to the DSM-5 criteria, were
enrolled in the study. The sample was evenly
divided between patients with BD Type | (n=50)
and BD Type Il (n=50). Inclusion criteria included a
confirmed diagnosis of BD, ages between 18 and 60
years, and consent to participate in the study.
Exclusion criteria comprised the presence of
comorbid neurological disorders, substance abuse

within the last six months, and severe medical
conditions that could influence sleep or cognitive
functions.

Sleep Assessment: Participants' sleep patterns were
monitored for a continuous four-week period using
wearable sleep trackers. These devices provided
comprehensive data on several sleep parameters,
including sleep efficiency (the percentage of time
spent asleep while in bed), sleep latency (the time
taken to fall asleep after going to bed), and the
percentages of rapid eye movement (REM) and non-
REM (NREM) sleep stages.®!

Cognitive  Function  Assessment:  Cognitive
functions were evaluated using a battery of
standardized neuropsychological tests. These
assessments focused on various cognitive domains,
including memory (evaluated through the Rey
Auditory Verbal Learning Test), executive function
(assessed via the Wisconsin Card Sorting Test), and
attention (measured by the Continuous Performance
Test).

Data Analysis: Descriptive statistics were used to
summarize sleep parameters and cognitive test
scores. Differences between BD Type | and Type Il
in these variables were analyzed using independent
samples t-tests. The relationship between sleep
disturbances and cognitive functions was explored
through correlational analysis and multivariate
regression models. These analyses aimed to identify
which sleep parameters significantly predicted
cognitive performance across the sample.

Ethical Considerations: The study protocol was
reviewed and approved by the Institutional Ethics
Committee at the Government Medical College,
Suryapet. All participants provided informed
consent before participation. The study was
conducted in accordance with the ethical standards
of the 1964 Declaration of Helsinki and its later
amendments.

RESULTS

The present study examined sleep patterns and
cognitive functions in a cohort of 100 patients with
bipolar disorder, aiming to identify specific
relationships  between sleep disturbances and
cognitive impairments associated with bipolar
disorder types I and I1.

Sleep Patterns

Our analysis of sleep parameters revealed
significant differences between the bipolar disorder
subtypes. Sleep efficiency was notably lower in
individuals with BD Type | (72.5%, SD = 12.1)
compared to those with BD Type Il (84.1%, SD =
7.4), indicating more pronounced sleep disturbances
in the former group. This finding was statistically
significant, with a p-value of less than .001 (Table
1). Similarly, sleep latency was significantly longer
for BD Type | participants (mean = 45 minutes, SD
= 22) than for those with BD Type Il (mean = 25
minutes, SD = 15), with a p-value of less than .01.
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Furthermore, the percentage of REM sleep was
reduced in BD Type | participants (mean = 18%, SD
= 5) compared to BD Type Il participants (mean =
22%, SD = 4.5), with a p-value of less than .05,
suggesting that disruptions in sleep architecture may
be particularly severe in BD Type I.

Cognitive Functions

Cognitive function assessment indicated significant
impairments across the cohort, with memory deficits
being the most prominent. The mean total recall
score on the Rey Auditory Verbal Learning Test
(RAVLT) for the overall cohort was significantly
below the normative mean for age-matched controls,
with BD Type | patients exhibiting more severe
memory impairments (mean = 30.2, SD = 10.1) than
BD Type Il patients (mean = 41.2, SD = 7.6), p <
.001 (Table 2). Executive function, measured by the
Wisconsin Card Sorting Test (WCST), also differed
significantly between groups, with BD Type |
participants making more errors (mean = 50 errors,
SD = 15) than BD Type Il participants (mean = 35
errors, SD = 10), p < .01. Attention, as assessed by
the Continuous Performance Test (CPT), revealed a
similar pattern of impairment, with BD Type |
patients exhibiting a lower hit rate (mean = 65%, SD
= 20%) compared to BD Type Il patients (mean =
85%, SD = 10%), p < .001.
Relationship Between
Cognitive Functions
Multivariate regression analysis was employed to
evaluate the predictive value of sleep parameters on
cognitive performance scores, explaining 35% of the
variance. Sleep efficiency emerged as the strongest
predictor (B = .32, p < .001), followed by REM
sleep percentage (B = .24, p < .01), and sleep latency
(B = -18, p < .05) (Table 3). This analysis
underscores the critical role of sleep disturbances in
cognitive function among patients with bipolar
disorder.

Sleep Patterns and

Subgroup Analyses

Further analyses highlighted that the adverse effects
of poor sleep on cognitive function were particularly
pronounced in participants older than 40 years and
in those with more severe mood symptoms during
the study period (Table 4). These findings suggest
that age and mood symptomatology may exacerbate
the negative impact of sleep disturbances on
cognitive outcomes in bipolar disorder.
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Figure 2: Cognitive Function Scores by BD Type

Table 1: Sleep Parameters in Bipolar Disorder Patients

Parameter Overall Cohort BD Type | BD Type Il P-value
Sleep Efficiency (%) 78.3 (SD = 10.6) 725 (SD = 12.1) 84.1(SD=7.4) <.001
Sleep Latency (min) 35 (SD =20) 45 (SD =22) 25 (SD =15) <.01
REM Sleep (%) 20 (SD = 5) 18 (SD =5) 22 (SD = 4.5) < 05
Table 2: Cognitive Function Scores by BD Type
Cognitive Function Test Used Overall Cohort BD Type | BD Type Il P-value
RAVLT Total _ _ _
Memory Recall 35.7 (SD = 9.3) 30.2 (SD = 10.1) 412 (SD =7.6) <.001
Executive Function chgmiﬁggg”es 43(SD=15) 50 errors (SD = 15) | 35errors (SD = 10) <.01
Attention CPT Hit Rate (%) 75 (SD = 15%) 65 (SD = 20%) 85 (SD = 10%) <.001
Table 3: Multivariate Regression Analysis of Sleep Parameters Predicting Cognitive Performance
Predictor Beta Coefficient P-value
Sleep Efficiency .32 <.001
REM Sleep Percentage .24 <.01
Sleep Latency -.18 <.05

Table 4: Subgroup Differences in Sleep-Cognition Relationship

Subgroup Findings Summary

Age > 40 years Impact of poor sleep on cognitive functions more pronounced.

Greater negative impact of sleep disturbance on cognitive

Severe mood symptoms
performance.
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DISCUSSION

The findings from this study highlight a significant
relationship  between sleep disturbances and
cognitive impairments in patients with bipolar
disorder (BD), with nuanced differences observed
between BD Type | and Type Il. These results align
with existing literature that underscores sleep's
critical role in cognitive processes and mood
regulation in BD. The investigation into the specific
sleep parameters and their predictive value on
cognitive performance further elucidates the
intricate  dynamics between sleep quality and
cognitive health in this population.

Sleep Disturbances in BD

Consistent with prior research, our study found that
individuals with BD Type | experienced more
pronounced sleep disturbances, including lower
sleep efficiency, longer sleep latency, and reduced
REM sleep, compared to those with BD Type II.
This distinction underscores the variability in sleep
patterns among the BD subtypes and highlights the
need for subtype-specific interventions. The
significant association between poor sleep and
greater cognitive deficits, particularly in memory
and executive function, emphasizes sleep's
importance in cognitive health management for BD
patients.[®10

Cognitive Impairments and BD

The observed cognitive impairments across
memory, executive function, and attention domains
in our cohort are in line with the broader literature
on BD. Cognitive deficits in BD are well-
documented and contribute to the functional
impairments seen in this group.t2 Our findings
that sleep efficiency, REM sleep percentage, and
sleep latency significantly predict cognitive
performance underscore the potential of targeting
sleep disturbances to mitigate cognitive deficits in
BD.[]

Implications for Treatment

The predictive relationship  between  sleep
disturbances and cognitive performance suggests
that interventions aimed at improving sleep quality
could be beneficial in managing cognitive
impairments in BD. For instance, treatments like
cognitive-behavioral therapy for insomnia (CBT-I)
could be particularly useful. Moreover, the nuanced
differences between BD Type | and Type Il in their
sleep and cognitive profiles suggest that
personalized treatment approaches, taking into
account the specific BD subtype and individual
sleep disturbances, could optimize outcomes. 4
Limitations and Future Directions

While this study provides valuable insights, it is not
without limitations. The cross-sectional design
limits causal inferences, and the reliance on
wearable sleep trackers and self-report measures
may introduce biases. Longitudinal studies are
needed to elucidate the causal relationships between
sleep disturbances and cognitive changes over time

in BD. Additionally, exploring the impact of
interventions targeting sleep disturbances on
cognitive outcomes in BD will be an essential future
direction.

CONCLUSION

Our study contributes to the growing evidence of the
critical interplay between sleep and cognitive
functions in bipolar disorder, with significant
differences noted between BD Type | and Type II.
Addressing sleep disturbances offers a promising
avenue for improving cognitive health and overall
quality of life in BD patients. Future research should
focus on intervention studies to determine the
efficacy of sleep-focused treatments in enhancing
cognitive functions in this vulnerable population.
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