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Abstract

This study aimed to examine the structural model of time perception and overthinking in relation to
sleep problems among individuals with chronic depression, with a particular focus on the mediating
role of brain lateralization. This applied research employed a structural equation modeling (SEM)
approach. The statistical population consisted of 160 individuals with chronic depression from Khoy
County, selected through purposive sampling. Data were collected using questionnaires on time
perception, sleep disturbances, hemispheric dominance, and rumination, and analyzed using SPSS-
22 and Smart PLS software. The results indicated that overthinking and distorted time perception
were directly associated with sleep problems. Additionally, hemispheric dominance significantly
mediated the relationship between time perception and sleep problems, but no significant mediating
role was found in the relationship between overthinking and sleep problems. Model fit indices
indicated a good fit between the model and the data. The findings highlight the importance of
cognitive and neural factors in explaining sleep problems in individuals with chronic depression.
These results pave the way for the development of integrated therapeutic interventions focusing on
the regulation of hemispheric activity and the management of cognitive factors. management of
cognitive factors.
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Introduction

Persistent Depressive Disorder (PDD), formerly known as dysthymia, is a chronic mood disorder
characterized by persistent feelings of sadness, hopelessness, and reduced interest in daily activities.
Beyond its emotional and functional consequences, sleep disturbances are among the most prevalent
problems experienced by individuals with PDD. Research indicates that a large proportion of
depressed individuals suffer from insomnia, fragmented sleep, poor sleep quality, and alterations in
sleep architecture, which can further exacerbate depressive symptoms and impair daily functioning
(Baglioni et al., 2011). Cognitive factors have been identified as important contributors to sleep
problems in this population. In particular, overthinking and rumination are associated with heightened
cognitive arousal, repetitive negative thoughts, and difficulties initiating and maintaining sleep (Liu
et al., 2023). Additionally, individuals with depression often exhibit distorted time perception,
experiencing the passage of time differently from objective reality, which may contribute to sleep-
related difficulties (Ogden, 2021). Recent evidence also highlights the role of cerebral lateralization
in emotional regulation, temporal processing, and sleep functioning. Imbalances in hemispheric
dominance may influence both overthinking and time perception, thereby affecting sleep quality.
However, the mediating role of cerebral lateralization in the relationship between overthinking, time
perception, and sleep problems among individuals with PDD remains insufficiently explored.
Therefore, the present study investigates whether cerebral lateralization mediates the association
between overthinking, time perception, and sleep problems in individuals with persistent depressive
disorder.

Methods

This applied study employed a structural equation modeling (SEM) approach using Partial Least
Squares (PLS-SEM) to examine the relationships among overthinking, time perception, cerebral
lateralization, and sleep problems in individuals with Persistent Depressive Disorder (PDD). The
study population consisted of adults diagnosed with chronic depression in Khoy, Iran, during 2024.
Participants were selected through purposive sampling from public and private mental health centers,
welfare organizations, and collaborating clinical psychologists. Although the target sample size was
200, data from 160 eligible participants were collected within five months. Sample adequacy was
confirmed through model fit indices (NFI = 0.966; SRMR = 0.047) and the absence of
multicollinearity. Inclusion criteria were a confirmed diagnosis of chronic depression, a definite age
range(18- 65 years), symptom duration of at least one year, and experiencing no recent changes in
psychiatric medication. Participants with substantial missing data or invalid responses were excluded.
Data were collected through supervised, face-to-face administration of questionnaires following
informed consent and ethical approval. Four standardized instruments were used: the Zimbardo Time
Perspective Inventory (ZTPI) to assess time perception, the Lynch Sleep Disorders Questionnaire to
evaluate sleep problems, the Herrmann Brain Dominance Instrument (HBDI) to measure cerebral
lateralization, and the Ruminative Responses Scale (RRS) to assess overthinking/rumination. All
instruments demonstrated satisfactory reliability in the present study (Cronbach’s o = 0.82-0.89).
Data were analyzed using SPSS-22 and SmartPLS through descriptive statistics and PLS-SEM
procedures.
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Results

A total of 160 individuals with Persistent Depressive Disorder (PDD) participated in the study. The
mean age of participants was 34.6 years (SD = 8.7), with 57.5% female and 42.5% male. Preliminary
analyses confirmed the suitability of the data for structural equation modeling. The Kolmogorov—
Smirnov test indicated acceptable normality, while sampling adequacy was supported by a KMO
value of 0.87 and a significant Bartlett’s test (> = 2184.45, p <.001). Variance Inflation Factor (VIF)
values below three confirmed the absence of multicollinearity.

Descriptive analyses showed a mean sleep-problems score of 10.28 (SD = 3.78) and a mean
overthinking score of 64.40 (SD = 18.41). Correlation analyses revealed significant associations
among cerebral lateralization, time perception, overthinking, and sleep problems. Overthinking was
positively associated with sleep problems (r = .654, p <.01), indicating that greater levels of repetitive
negative thinking were linked to poorer sleep. Significant relationships were also observed between
dimensions of time perception and cerebral lateralization, suggesting complex neurocognitive
interactions underlying sleep disturbances in individuals with chronic depression.

Structural model results demonstrated that the direct effect of time perception on sleep problems was
not significant ( = .084, p =.742), nor was the path from overthinking to cerebral lateralization (f =
.006, p =.545). In contrast, overthinking had a significant positive effect on sleep problems (f =.399,
p <.001). Besides, cerebral lateralization significantly predicted sleep problems (f =.637, p <.001).
Importantly, cerebral lateralization significantly mediated the relationship between time perception
and sleep problems (p = .631, p < .001), whereas its mediating effect on the relationship between
overthinking and sleep problems was not significant (f =.003, p = .532). Model fit indices indicated
excellent fit (SRMR =.047, NFI = .966), supporting the robustness of the proposed structural model.

Table. 1
Direct and Indirect Path Coefficients
Path B t-value  p-value Result

Time Perception — Sleep Problems 0.084 0.330 0.742 Not Significant
Time Perception — Cerebral Lateralization 0.991 292.747 <0.001 Significant
Overthinking — Sleep Problems 0.399 16.284 <0.001 Significant
Overthinking — Cerebral Lateralization 0.006 0.606 0.545 Not Significant
Cerebral Lateralization — Sleep Problems 0.637 3.370 <0.001 Significant
Time Perception — Cerebral Lateralization — 0.631 3.357 <0.001 Significant
Sleep Problems Mediation
Overthinking — Cerebral Lateralization — Sleep 0.003 0.626 0.532 Not Significant
Problems Mediation

Discussion and Conclusion
The present study examined the relationships among overthinking, time perception, cerebral
lateralization, and sleep problems in individuals with Persistent Depressive Disorder (PDD). The
findings indicated that overthinking was significantly associated with sleep disturbances, supporting
previous research suggesting that repetitive negative thinking and rumination increase cognitive
arousal and disrupt sleep quality (Liu et al., 2023). Participants also demonstrated distorted time
perception, a common characteristic of depression, which may contribute to sleep difficulties by
increasing self-focused attention and emotional distress (Ogden, 2021). A major contribution of this
study was identifying the significant role of cerebral lateralization in sleep problems. Hemispheric
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imbalance was directly associated with poorer sleep and significantly mediated the relationship
between time perception and sleep disturbances. These findings are consistent with evidence showing
that increased right-hemisphere dominance is related to negative emotional processing, rumination,
and impaired sleep regulation (Inan¢c et al., 2021). The results highlight the importance of
neurocognitive mechanisms in understanding sleep disturbances among individuals with chronic
depression. From a practical perspective, interventions targeting both cognitive processes and neural
functioning may enhance treatment outcomes. Cognitive-behavioral therapy, mindfulness-based
approaches, and neurofeedback may help reduce overthinking, improve temporal processing, and
regulate hemispheric activity. Despite limitations related to the cross-sectional design and self-report
measures, the findings suggest that sleep disturbances in chronic depression are influenced by the
interaction of cognitive and neuropsychological factors, providing valuable directions for future
research and intervention development.
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Figure 1: Structural model of research
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