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The present study aimed to examine the role of behavioral brain systems (behavioral activation
system [BAS]/ behavioral inhibition system [BIS]), chronotype, and sleep disturbance in predicting
mood fluctuations during both manic and depressive phases in individuals with bipolar I disorder
(male and female).

Methods: The study used a purposive, correlational design and involved systematic monitoring
of participants over 3 months. The study population consisted of all individuals diagnosed with
bipolar I disorder at the Razi Psychiatric Educational and Treatment Center, Tehran City, Iran,
in 2025. A convenience sample of 150 participants was selected (commencing the study with
patients hospitalized in the acute manic phase). Data collection tools included the Horne-Ostberg
morningness-eveningness questionnaire (MEQ); 1976), the Carver and White BIS/BAS scales (1994)
as baseline measures, the patient health questionnaire for assessing depressive symptom severity,
and the Altman self-rating mania scale (ASRM) for assessing mania/hypomania symptom severity
over 3 months. Data were analyzed using SPSS software, and hierarchical regression analysis was
employed to determine the variance explained by motivational and biological variables.

Results: The results indicated that predictive mechanisms function differently across the two phases
of the disorder. In the manic phase, BAS was the strongest predictor ($=0.467, P<0.001), and the
model explained 35.8% of the variance in the third month (R>=0.358). Conversely, in the depressive
phase, BIS variables ($=0.328, P<0.001) and sleep disturbance ($=0.377, P<0.001) played a key

Keywords: © role in prediction; notably, in the first month, the inclusion of sleep quality led to a significant
Bipolar disorder (BD), change in the coefficient of determination (AR>=0.089, P<0.001).

Behavioral brain system, ¢ Conclusion: The findings suggest that in the depressive phase, biological variables (sleep) play a
Behavioral activation system : more prominent role than motivational variables. The results demonstrated that the pathophysiology
(BAS), Behavioral inhibition :  of mania (BAS-dependent) and depression (BIS- and circadian thythm-dependent) follows distinct
system (BIS), Chronotype, . pathways. These results emphasize the necessity of personalizing therapeutic interventions based on
Sleep disturbance, Mania, o the phase of the disorder, prioritizing reward system management in mania and biological rthythm
Depression regulation in depression.
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Highlights
e Sleep disturbances significantly predict mood instability in BD.
e Eveningness chronotype is associated with greater symptom severity.
e Higher BAS sensitivity correlates with increased manic symptoms.
e Elevated BIS sensitivity is strongly linked to depressive episode frequency.

e Addressing biological and motivational traits may enhance personalized BD management.

Plain Language Summary

Bipolar disorder is characterized by significant shifts in mood, ranging from periods of intense energy and euphoria
(mania) to deep sadness and low energy (depression). Understanding the factors that correlate with the severity of these
symptoms is essential for developing more effective, personalized treatments. This study investigated how lifestyle
factors, such as sleep disturbance and daily activity patterns, alongside motivational factors, relate to the severity of
bipolar symptoms. By following 150 individuals diagnosed with Bipolar I Disorder over a three-month period, the
research examined several key areas: sleep disturbance, natural biological timing (whether a person is a “morning
person” or an “evening person”), and how sensitive their brains are to rewards and punishments.The findings revealed
distinct patterns for different mood states. For instance, manic episodes were more closely associated with higher
sensitivity to rewards (a trait known as BAS activation). In contrast, depressive episodes showed a strong connection
to sleep disturbance and higher sensitivity to the brain’s inhibition system (BIS), which is related to how one reacts
to fear or punishment. These results are important because they suggest that a “one-size-fits-all” approach may not be
ideal for bipolar disorder. Instead, treatment could be more effective if it is tailored to the specific symptoms a person is
experiencing. For those prone to mania, focusing on managing reward-seeking behaviors may be beneficial. For those
struggling with depression, addressing sleep disturbance and managing sensitivity to stressors could be key. Ultimately,
this research helps move towards a more personalized way of supporting people living with bipolar disorder.

as clinical hallmarks of BD but also as precursors and
significant risk factors for symptomatic relapse (Zan-
gari et al., 2020; Pancheri et al., 2019; Ng et al., 2015).
Within this framework, chronotype—an individual’s in-
nate preference for diurnal or nocturnal activity—serves
as a stable biomarker of biological phasing. Existing
literature suggests that eveningness is associated with
greater symptom severity, whereas morningness may

Introduction

ipolar disorder (BD) is characterized by
a chronic and highly relapsing course,
posing a significant challenge to clini-
cal management. Estimates suggest that
up to 90% of individuals with BD ex-
perience at least one recurrence, with

approximately half undergoing a new episode within 2
years of clinical remission (Radua, 2017; Scott et al.,
2022). This pattern of recurrent episodes imposes a pro-
found functional and socioeconomic burden on both
patients and healthcare systems. Consequently, identi-
fying measurable prognostic indicators is paramount to
advancing preventive strategies and mitigating relapse
(Baquin et al., 2024). Two distinct yet theoretically inter-
connected domains have emerged as critical predictors
of symptomology in BD: circadian dysregulation and
behavioral temperament. The first domain pertains to
the biological underpinnings of circadian rhythms. Dis-
ruptions in sleep-wake patterns are recognized not only

protect against mood oscillations (Manculini et al., 2023;
Cruz-Sanabria et al., 2023; McCarthy et al., 2022; Singh
et al., 2025). The second domain is grounded in rein-
forcement sensitivity theory (RST), which defines the
behavioral activation system (BAS) and the behavioral
inhibition system (BIS) as the neurobiological substrates
of goal-directed striving and punishment sensitivity, re-
spectively. According to the BAS dysregulation model,
heightened BAS activity is closely linked to the onset of
manic phases, whereas increased BIS sensitivity is asso-
ciated with depressive episodes (Alloy et al., 2008, Alloy
et al., 2010; Merchan-Clavellino et al., 2019; Sohner et
al., 2023).
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Despite this theoretical foundation, a critical review of
the existing literature reveals 3 distinct research gaps.
First, most previous studies have treated sleep distur-
bances as secondary symptoms or consequences of
mood oscillations, leaving little longitudinal evidence
of their role as independent prognostic indicators; recent
systematic reviews also emphasize that sleep regularity
in bipolar populations remains insufficiently document-
ed (Staller et al., 2023). Second, much of the evidence
regarding chronotype has been derived from non-clinical
samples, leaving a significant dearth of clinical studies
specifically targeting bipolar populations (Kuppili et al.,
2018). Third, existing research has largely focused on
isolated predictors. To date, very few studies have simul-
taneously investigated motivational traits (BAS/BIS)
and bio-structural factors (sleep disturbance and chro-
notype) within a longitudinal framework. Consequently,
the temporal dynamics of these predictors—specifically,
which factors drive early relapse versus those that domi-
nate later stages—remain largely unexplored (Ng et al.,
2016; Romo-Nava et al., 2020; Ricka et al., 2023). To
address these gaps, the present study employs a 3-month
longitudinal correlational design to achieve primary ob-
jectives: 1) to examine the predictive roles of chronotype
and behavioral sensitivity (BAS and BIS) in the mood
oscillations of patients with bipolar I disorder during
both manic and depressive phases; 2) to assess the in-
cremental validity of sleep disturbance—controlling for
personality traits and chronotype—in predicting symp-
tom severity across both phases. Therefore, existing evi-
dence indicates that sleep disturbances serve as precur-
sors to manic episodes in approximately 77% of patients,
whereas they precede depressive episodes in roughly
24% of cases (Basquin et al., 2024). Elucidating these
predictive patterns in an Iranian clinical context could
significantly enhance relapse prevention strategies. Spe-
cifically, these findings could inform the development of
accessible screening instruments and tailored therapeutic
interventions, from sleep hygiene and circadian stabili-
zation in depressive states to modulating goal-directed
behaviors during mania.

Materials and Methods

The present study was purposive and longitudinal-
correlational in design. The study population comprised
all patients with bipolar I disorder attending the Razi
Psychiatric Center in Tehran City, Iran, in 2025. Using
G'Power software, version 3.1.9.7 for a multiple regres-
sion analysis with an anticipated effect size (f*) of 0.15,
an alpha of 0.05, and a statistical power of 0.80, the mini-
mum required sample size was estimated at 150 partici-

pants, so 150 patients (90 male and 60 female) were re-
cruited through convenience sampling. Inclusion criteria
comprised a definitive diagnosis of bipolar I disorder
confirmed via clinical interview by a staff psychiatrist,
age ranging from 19 to 58 years, basic literacy, and med-
ication stability for at least one month before enrollment.
Exclusion criteria included comorbid severe psychiatric
disorders (e.g. active substance use disorders), known
neurocognitive impairments, and withdrawal from the
study at any stage. Written informed consent was ob-
tained from all participants before their inclusion in the
study. Cases were selected from patients who had been
hospitalized with a diagnosis of BD in the manic phase,
as diagnosed by the ward psychiatrist.

The current study employed a longitudinal assessment
design. To ensure clinical stabilization and minimize the
influence of the acute phase, we collected demographic
data, motivational traits (BAS/BIS), and chronotype (via
the Horne-Ostberg morningness-eveningness question-
naire [MEQ)]) after acute manic symptoms subsided.
Subsequently, a 3-month follow-up period was con-
ducted. Sleep disturbance (measured via PROMIS) and
manic and depressive symptomology (assessed via Alt-
man self-rating mania scale [ASRM] and patient health
questionnaire-9 [PHQ-9], respectively) were evaluated
throughout this duration.

We assessed sleep disturbance with the 7-item PRO-
MIS Sleep Disturbance Short Form, scored from 8 to 40,
with higher scores indicating more severe sleep distur-
bance. The Persian version translated and validated by
Fayyazi-Bordbar et al. (2014) was used.

Chronotype was measured with the 19-item MEQ, with
total scores ranging from 16 to 86. The scale has shown
internal consistency of a=0.80 in Larsen (1985), a=0.89
in Smith (1989), and 0=0.79 in the Persian validation by
Rahafar (2013).

The 24-item BIS/BAS scales of Carver and White
(1994) were used to assess the behavioral inhibition
and BAS. The Persian version validated by Abdollahi-
Majareshin (2006) was employed. To evaluate symptom
severity within manic and depressive phases, the corre-
sponding clinical scales were employed at each assess-
ment interval. Depressive symptoms were evaluated us-
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ing PHQ-9, while manic symptoms were assessed via
the 5-item ASRM. Clinically significant manic symp-
toms were defined by an ASRM score of >6, providing a
standardized threshold for phase identification across the
longitudinal period.

Depressive symptoms were assessed weekly with the
PHQ-9. The Persian version has demonstrated an inter-
nal consistency of 0=0.87 (Khamseh, 2011).

Manic symptoms were assessed weekly with the 5-item
ASRM, scored from 0 to 20, with a cutoff score of >6
indicating clinically significant manic symptoms. Sta-
tistical analyses were performed using SPSSsoftware,
version 26. First, we calculated descriptive statistics,
including means, standard deviations, and ranges, for
all study variables. The Pearson correlation coefficients
were computed to examine the interrelationships be-
tween the predictor variables and the primary outcomes.
To assess sleep disturbance’s incremental predictive
power, we conducted hierarchical multiple regression
analyses for manic and depressive symptom severities
across three monthly intervals. In each model, step 1 en-
tered motivational factors (BAS, BIS, and chronotype),
and step 2 added sleep disturbance (PROMIS) to assess
its unique variance. For each regression model, the coef-
ficient of determination (R?), the change in R? (AR?), the
F-statistic, standardized regression coefficients (), 95%
confidence intervals (ClIs), and P were reported. Statisti-
cal significance was set at 0=0.05. Before enrollment, all
participants provided written informed consent. Partici-
pants were explicitly informed that they could withdraw

from the study at any time without penalty or prejudice
to their ongoing care. To ensure data confidentiality and
participant anonymity, we de-identified all data using
unique alphanumeric codes and used all information
strictly for academic research purposes.

Results

Of the 150 participants, 90(60%) were male, and
60(40%) were female. Age distribution was as follows:
47 participants (31.3%) were aged 19-28 years, 56
(37.3%) were aged 29-38 years, 34(22.7%) were aged
3948 years, and 13(8.7%) were aged 4958 years. The
Pearson correlations revealed that in the manic phase,
mania severity was positively associated with chro-
notype (r=0.16, P<0.05) and BAS (r=0.29, P<0.01),
and BAS was negatively associated with sleep quality
(r=—0.23, P<0.01). In the depressive phase, depression
severity was positively associated with sleep quality
(r=0.17, P<0.05) and BIS (r=0.23, P<0.01), and nega-
tively associated with chronotype (r=—0.17, P<0.05) and
BAS (=0.27, P<0.01). BAS and BIS were negatively
intercorrelated (r=—0.44, P<0.01). These intercorrela-
tions, along with means and standard deviations, are pre-
sented in Table 1.

Hierarchical multiple regression was used to identify
predictors of mood fluctuations during the manic phase
across the 12-week study. In each model, BAS, BIS,
and sleep disturbance were entered as primary predic-
tors. Analysis of variance (ANOVA) for model fit in
each evaluation month is shown in Table 2. The regres-
sion models for the manic phase were significant across
the three-month assessment period (P<0.001). As shown
in Table 2, model 1, which included motivational traits
(BAS and BIS), showed strong fit in the first month

Table 1. Mean#SD, and correlations of chronotype, sleep quality, and behavioral brain systems in manic and depressive phases

(n=150)
Variables MeantSD 1 2 3 4 5 6
Mania 67.92+5.21 -
Depression 62.91+4.15
Sleep Quality 37.77+16.10 -0.031 0.17 -
Chronotype 60.25+11.14 0.16 -0.17 -0.22" -
BAS 40.40£6.90 0.29™ -0.27" -0.23" 0.55™
BIS 18.05+5.95 -0.073 0.23™ 0.27" -0.31" -0.44"" -

BAS: Behavioral activation system; BIS: Behavioral inhibition system.

"P<0.05, "P<0.01
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Table 2. ANOVA for hierarchical regression models predicting the manic phase

Month Model SS df MS F P
1 Model 1 113.271 3 37.757 18.41 <0.001
Model 2 133.974 4 33.494 17.42 <0.001
2 Model 1 29.619 3 9.873 9.90 <0.001
Model 2 34.314 4 8.578 8.823 <0.001
3 Model 1 12.312 3 4.104 27.091 <0.001
Model 2 12.504 4 3.126 20.674 <0.001

Abbreviations: SS: Sum of squares; df: degrees of freedom; MS: Mean square. .

Note: Model 1 includes personality traits (BAS, BIS, and chronotype); model 2 adds sleep quality.

(F=18.41, P<0.001), and this held through the second and
third months. When sleep disturbance was added in mod-
el 2, the models remained significant (F=17.42, P<0.001).
However, comparing the F-values suggests that personal
motivational traits explain mood fluctuations in the manic
phase more than sleep-related factors do.

In the depressive phase, the regression models fit well
across all assessment periods (P<0.001), as detailed in
Table 3. The analyses showed that models including
sleep disturbance consistently explained a significant
share of the variance in mood fluctuations during the
first, second, and third months. In all months of the de-
pressive phase, adding sleep disturbance improved the
model fit. This finding points to the role of circadian
rhythms and sleep quality in the persistence of depres-
sive symptoms among patients with BD.

Opverall, the findings suggest that the predictive struc-
ture differs across the two phases of BD. In the manic
phase, motivational systems (BAS/BIS) appear domi-
nant. In the depressive phase, sleep disturbance emerges
as a critical and structural variable. The ANOVA con-
sistently shows these models’ high explanatory power
across both phases. However, the differences in model fit
point to distinct mechanisms behind mood fluctuations.
While BAS/BIS-based models explain more in the man-
ic phase, adding sleep quality in the depressive phase
keeps the model significant and provides a stable, lasting
contribution. This issue highlights the role of circadian
rhythms in sustaining depressive symptoms. Also, com-
paring the regression models in Tables 2 and 3 shows
that sleep disturbance has a more continuous effect on
model improvement throughout the depressive phase.

Table 3. ANOVA for hierarchical regression models predicting the depressive phase

Month Model SS df MS F P
1 Model 1 33.51 3 11.17 19.50 <0.001
Model 2 43.94 4 10.98 21.75 <0.001
2 Model 1 25.21 3 8.40 13.51 <0.001
Model 2 28.81 4 7.20 12.00 <0.001
3 Model 1 29.67 3 9.89 14.77 <0.001
Model 2 38.69 4 9.67 15.80 <0.001

Abbreviations: SS: Sum of squares; df: Degrees of freedom; MS: Mean square.

Note: Model 1 includes personality traits (BAS, BIS, and Chronotype); model 2 adds sleep quality.
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In the first month, the baseline model (model 1) ex-
plained 27.4% of the variance in mania symptom se-
verity. At this stage, chronotype (=0.248) and BAS
(B=0.229) were positively associated with symptom
severity, while BIS showed a negative association
(B=—0.183). Adding sleep quality in the second step sig-
nificantly improved model fit (AR*=0.050, AF=10.770,
P<0.01), with sleep disturbance as a significant inverse
predictor (f=—0.283). In the second month, the baseline
model accounted for 17% of the variance, with BAS
(=0.202) and BIS (B=—0.230) as the only significant
predictors. Adding sleep disturbance further improved
the model (AR?>=0.026, AF=4.829, P<(0.05) and main-
tained its inverse relationship with symptom sever-
ity (B=—0.186). By the third month, the baseline model
showed strong predictive power, accounting for 35.8%
of the variance (BAS: f=0.467; BIS: p=—0.162). Add-
ing sleep quality did not significantly increase explained
variance (AR>=0.005, AF=1.272, P>0.05). The find-
ings indicate that behavioral systems, especially BAS,
strongly predict mood symptom severity over 12 weeks.
The path coefficient (B) for BAS rose over time, reach-
ing 0.467 by the third month, which fits with the RST,
holding that reward system hyperactivity is a main driver
of mood fluctuations in BD. For the depressive phase, hi-
erarchical regression analyses were run to predict symp-
tom severity across the 3 months. The baseline model,
with chronotype, BAS, and BIS, accounted for 28.6% of
the variance in depressive symptom severity (R>=0.286).

Adding sleep disturbance in the second model signifi-
cantly increased explanatory power, raising total vari-
ance explained to 37.5% (AR?=0.089, P<0.001). In the
final model, BIS ($=0.328) and sleep quality (3=0.377)
were the strongest predictors of depressive symptoms.
The MEQ showed an inverse relationship with symptom
severity (B=—0.183), suggesting that people with a morn-
ingness chronotype reported fewer depressive symptoms
(Table 4).

The hierarchical regression analysis for the depressive
phase showed a dynamic interaction between motiva-
tional traits and physiological markers. In month 1, the
model showed that BIS (=0.328) and sleep disturbance
(B=0.377) were the main drivers of depressive symptom
severity. Adding sleep quality significantly increased
the model’s explanatory power (AR?>=0.089, P<0.001).
In months 2 and 3, sleep quality remained a significant
predictor, suggesting a lasting effect on depressive sta-
bility. While the influence of BIS declined from month
1 to month 3, the chronotype (MEQ) kept a protective
effect in month 1 and month 3, where higher morning-
ness scores were tied to lower symptom severity. This
pattern highlights the importance of circadian align-
ment and inhibitory control in managing BD’s affec-
tive fluctuations. In the second month, the initial model
(chronotype, BAS, and BIS) accounted for 21.7% of the
variance in depressive symptom severity (R?=0.217).
Adding sleep disturbance significantly increased ex-
plained variance to 24.8% (AR?=0.031, P<0.05). In this

Table 4. Hierarchical regression analysis predicting mania severity across three time points (n=150)

B
Variables
Month 1 Month 2 Month 3
MEQ 0.248™ 0.079 0.069
BAS 0.229™ 0.202 0.467"
Model 1

BIS -0.183™ -0.230™ -0.162
R? 0.274 0.170 0.358
Sleep Quality (B) -0.283™ -0.186 0.085

R? .32 1 b
Model 2 (adding sleep U2 o L)
quality) AR? 0.050 0.026 0.005
AF 10.770 4.829 1.272

Abbreviations: MEQ: Morningness-eveningness questionnaire; BAS: Behavioral activation system; BIS: Behavioral inhibition

system; P: Standardized regression coefficient.

"P<0.05, "P<0.01.
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Table 5. Hierarchical regression results for predicting the severity of the depressive phase across three time points (month 1,

month 2, and month 3)
Variables Month 1 Month 2 Month 3
MEQ (B) -0.183 -0.095 -0.189
Model 1 BAS (B) 0.019 -0.144 -0.117
(fixed predictors) BIS (B) 0.328" 0.242" 0.122
R 0.286 0.217 0.233
Sleep quality (B) 0.377" 0.201" 0.303™
) " . "
Vel R 0.375 0.248 0.304
dding sl lit:
ek dtep el AR? 0.089" 0.031° 0.071"
AF 20.650" 5.992° 14.734"

Abbreviations: MEQ: Morningness-eveningness questionnaire; BAS: Behavioral activation system; BIS: Behavioral inhibition

system; P: Standardized regression coefficients.

"P<0.05, "P<0.01.

final model, both BIS ($=0.242) and sleep disturbance
(B=0.201) were significant predictors. BAS showed a
significant inverse relationship (B=—0.144), suggesting a
distinct motivational dynamic during this phase. By the
third month, the baseline model explained 23.3% of the
variance (R?>=0.233). After adding sleep quality, the total
explained variance rose to 30.4% (AR?>=0.071, P<0.001).
In the final model, sleep disturbance stayed a strong pre-
dictor ($=0.303), but the sensitivity systems (BAS and
BIS) lost statistical significance. This shift suggests a
possible transition in the predictive landscape, where
biological markers (sleep and circadian rhythm) begin to
replace stable personality traits in sustaining the depres-
sive episode (Table 5). The findings support our hypoth-
esis that BD operates through distinct neuro-behavioral
mechanisms in its polar phases, rather than a uniform
process. In the manic phase, the dominance of BAS sug-
gests that mania is primarily driven by a disruption in
reward-processing circuitry. Instead of seeing mania as
mere hyperactivity, our results point to a “hyper-sensi-
tivity to motivational stimuli. This implies that the manic
phenotype is conceptually anchored in a biological pre-
disposition toward reward-seeking, where the BAS sys-
tem overrides inhibitory control. In the depressive phase,
the interplay between BIS and sleep disturbance shifts
the mechanism toward inhibitory dysregulation and cir-
cadian instability. The significant increase in explained
variance (AR?>=0.089) when adding sleep metrics con-
firms that sleep is not just a byproduct of low mood, but
a core physiological driver that sustains the depressive

state. This divergence necessitates a shift from “one-
size-fits-all” treatments to phase-specific precision med-
icine. Interventions should target reward modulation in
mania to dampen BAS reactivity, while focusing on cir-
cadian stabilization (e.g. interpersonal and social rhythm
therapy [IPSRT]) to mitigate the BIS-driven depressive
cycle. The findings reveal a divergence in the longitudi-
nal correlates of manic and depressive symptomatology.
In the Manic phase, the escalating predictive weight of
BAS (B=0.467 by month 3) aligns with RST, suggesting
that hyper-responsivity of the reward system is the mo-
tivational core around which manic symptoms organize.
In the depressive phase, a trajectory characterized by a
transition from personality to biology was observed: BIS
reactivity appears critical to the initiation of depressive
symptoms, whereas sleep disturbance emerges as the
persistent, structural correlate of symptom maintenance.
It must be emphasized that, given the correlational and
observational design, these findings describe temporal
patterns of association and cannot establish causal di-
rectionality; experimental and intervention studies are
required to test these mechanisms directly.

Discussion

The findings of this study suggest that BD is charac-
terized by distinct bio-behavioral patterns across manic
and depressive phases, rather than a single unifying
mechanism. This multi-dimensional perspective pro-
vides a more nuanced understanding of the associations
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underlying mood oscillations. Data analysis indicates
that the manic phase is closely linked to sensitivity to
the BAS. Specifically, BAS emerged as a robust predic-
tor of symptom severity (f=0.40). These findings align
with the BAS Reinforcement Cycle Theory (Glas et al.,
2024) and previous research emphasizing the association
between reward sensitivity and heightened responsive-
ness to motivational stimuli during manic episodes (Per-
rault & Johnson, 2023; Song et al., 2020). While some
earlier literature (Akbari et al., 2018) has proposed the
role of the BIS in mania, our results suggest that BAS
dominance is frequently observed in the manic clinical
presentation. Discrepancies in the literature may be at-
tributed to methodological variations and the moderating
roles of the BAS/BIS systems.

In contrast, the depressive phase exhibits a distinct
pattern of associations. Regression results indicate that
the BIS ($=0.328) and sleep quality (=0.377) are key
correlates of depressive episodes. Crucially, adding
sleep quality significantly increased explained variance
(AR?=0.089). This result supports the perspective of Zaks
et al. (2022), identifying sleep not merely as a concomi-
tant symptom but as a significant predictive correlate for
the persistence of bipolar depression. Furthermore, our
findings align with research regarding circadian rthythm
disruptions (Geo et al., 2019; Wittman & Allmand,
2024), suggesting how sleep disturbances are interre-
lated with the maintenance of low mood. The observed
divergence between the two phases carries significant
clinical implications. Traditional therapeutic approaches
that use a uniform strategy across the entire illness cycle
may be less effective. This study supports phase-specific
interventions, such as IPSRT. Based on these findings,
clinical management could be tailored according to the
current phase: Focusing on reward modulation and man-
aging BAS-related reactivity in mania, and addressing
sleep quality and biological-social rthythm stability in de-
pression. Despite the statistical robustness of the models,
this study is subject to limitations, including the cross-
sectional nature of certain data and the lack of complete
control over confounding pharmacological variables.
Future longitudinal studies should examine how BAS/
BIS change over time interacts with biological sleep
markers.

Tailored interventions: For patients in manic-leaning
states, interventions should prioritize regulating moti-
vational sensitivity (e.g. managing goal-directed activ-
ity and reward pursuit). For depressive-leaning patients,
the stabilization of sleep hygiene and circadian rhythms

should be prioritized as a structural intervention, even
while personality-focused therapies (e.g. CBT) are in
progress.

Early identification: The significant predictive contri-
bution of sleep disturbance in the first month of the de-
pressive phase suggests that sleep complaints may serve
as early-warning markers for depressive relapse, war-
ranting systematic monitoring at each follow-up contact.

Maintenance planning: Because sleep disturbance re-
mains a robust predictor of depressive symptom persis-
tence through the third month, sleep regulation should
be treated as a maintenance target rather than an acute-
phase-only intervention.

Despite its contributions, this study has several limita-
tions. First, the reliance on self-report measures for sleep
quality and symptom severity may introduce subjective
bias. Second, the absence of detailed pharmacological
tracking may have influenced the observed mood oscil-
lations and sleep patterns. Nevertheless, a key strength
of this research is its longitudinal design, which cap-
tures the temporal dynamics of predictors across distinct
mood phases and provides a more robust perspective
than cross-sectional studies. However, because the sam-
ple was collected within a specific geographic and cul-
tural context, researchers should exercise caution when
generalizing these results to populations with different
cultural or biological diversities.

Conclusion

In conclusion, the findings of this study demonstrate
that Bipolar Disorder is driven by a complex interplay
between biological elements and motivational factors
that fluctuate across clinical phases. Specifically, our
results highlight that manic symptom severity is pre-
dominantly associated with heightened BAS sensitivity,
whereas depressive severity is closely intertwined with
BIS activation, late chronotypes, and sleep disturbances.
These findings indicate that a uniform approach to bi-
polar management is insufficient; rather, clinical inter-
ventions must integrate motivational factors alongside
circadian and sleep parameters—prioritizing reward-
modulation strategies during manic states and chrono-
type-aligned sleep stabilization during depressive states.
Future longitudinal research should continue to elucidate
these dynamic bio-behavioral interactions to enhance
personalized therapeutic frameworks.



http://jpcp.uswr.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
file:///F:/Mashregh/Mags/JPCP-V14-N4/Wong,%20N.%20E.,%20Hagan,%20M.%20J.,%20&%20Holley,%20S.%20R.%20(2024).%20Childhood%20Maltreatment%20and%20Suicidal%20Thoughts%20and%20Behaviors%20in%20Young%20Adults.%20Crisis,%2045(1),%2026–32.
file:///F:/Mashregh/Mags/JPCP-V14-N4/Wong,%20N.%20E.,%20Hagan,%20M.%20J.,%20&%20Holley,%20S.%20R.%20(2024).%20Childhood%20Maltreatment%20and%20Suicidal%20Thoughts%20and%20Behaviors%20in%20Young%20Adults.%20Crisis,%2045(1),%2026–32.

Future directions and clinical implications

Future research should employ objective monitoring
tools, such as actigraphy, to minimize self-report bias in
sleep assessment. Clinically, these findings underscore
the necessity of integrating targeted psychoeducation
into treatment protocols. Specifically, patients should be
educated on the direct link between sleep disturbances
and mood instability—empowering them with self-man-
agement strategies to mitigate manic triggers and depres-
sive episodes. Furthermore, we recommend developing
phase-specific interventions that prioritize circadian sta-
bilization.
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