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A number of studies have focused on brain dynamics underlying mind wandering (MW) states in healthy people. However,

there is limited understanding of how the oscillatory dynamics accompanying MW states and task-focused states are

characterized in clinical populations.
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1. Introduction

In recent years, there has been a growing interest in the study of mind wandering (MW) within the field of cognitive

and clinical neuroscience. MW can be understood as a cognitive state originating from transitions between externally

guided and self-generated thoughts. During MW, perceptual decoupling occurs so that sensory processing of an

immediate task is reduced and attention is directed towards thoughts, images or internal memories . MW has been

associated with the activity of the default mode network (DMN), a cortical network located along the midline of the

prefrontal cortex, the rostral anterior cingulate cortex, the posterior cingulate cortex and the precuneus . However,

some authors argue that DMN activation alone is insufficient to capture the neural base of the MW . Other brain

regions outside the DMN also show associations with various content and forms of MW.

Functional connectivity studies have gained increasing interest in this area of research. It is known that the local

synchrony pattern varies remarkably across the cortex . A number of studies have focused on brain dynamics

underlying mind wandering (MW) states in healthy people. However, there is limited understanding of how the

oscillatory dynamics accompanying MW states and task-focused states are characterized in clinical populations.

From a clinical point of view, the dysfunctional properties associated with MW are closely related to neuropsychiatric

disorders . Recent research    has reported that patients with schizophrenia exhibited states of MW more

frequently than healthy controls. This greater frequency of MW has been explained by a frequent disconnection of

attention from external events accompanied by an excessive focus on the inner world . Dysfunctional

properties associated with MW in schizophrenia may be mediated by deficits at the neural level. For example, there is

evidence describing aberrant dysfunctional connectivity patterns and hyperactivity both in the DMN, as well as

between this network and other neural networks . The dysfunctional brain dynamics in schizophrenia could be

responsible for diverting attention resources when patients try to perceive, think or act in the external world ,

leading to an increase in MW episodes. Hence, schizophrenia can be characterized by alterations in brain

connectivity during states of rest and during cognitive tasks . Some recent research has used local

synchrony to explore local brain activity in schizophrenia . Local alterations in synchrony suggest a

disrupted balance in the local functionality of the entire brain network and are characterized by alterations in the

power, or amplitude, of local oscillations within a brain region  that may be present in the first psychotic episode

. The severity of these deficits correlates with the severity of the symptoms , which suggests that abnormal

brain dynamics at the neural level may be related to the cognitive and behavioral deficits associated with

schizophrenia. These findings, combined with previous results , confirm differences in EEG modulation between

patients with schizophrenia and healthy controls and lead us to the subject of the present work. Our research allowed

us to extend these results by exploring the neural correlates in local EEG synchrony that accompany MW and

attention to an external task in schizophrenia. Specifically, we intended to characterize the differences between both

states according to the power in each frequency band and cortical location. The approach we presented measured

the oscillatory power in different frequency bands evoked by a specific task, in which MW episodes were recorded

while participants (schizophrenia patients and healthy controls) watched short video clips. Based on previous data,

we expected to find differences in the oscillatory dynamics that accompany the fluctuations between MW and external

attention in different cortical regions.
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2. Current Analysis

In this study, we explored EEG local synchrony of MW associated with schizophrenia, under the premise that

changes in attention that arise during MW are associated with a different pattern of brain activity. Specifically, we

studied the changes in the spectral power of the different frequency bands (delta, theta, alpha, beta and gamma) in

different scalp regions (frontal, central, posterior and temporal) during periods of MW and task-focused attention in

the context of an undemanding task. To this end, we measured the power of EEG oscillations in different frequency

bands, recorded while participants watched short video clips. In the group of participants diagnosed with

schizophrenia, the power in MW states was significantly lower than during task-focused states, mainly in the frontal

and posterior regions. These findings supported the role of specific cortical regions in fluctuation between internally

generated thoughts and external task-related thoughts in patients and controls. hese cortical activation changes could

be responsible for the greater susceptibility to MW associated with schizophrenia . In patients, the differences

between the two states were mainly located in the frontal and temporal regions, which are closely related to cognitive

and clinical symptoms, especially with the deficient mechanisms of attentional control responsible for inhibiting

interference (external or internal) with the task. These findings corroborated current theoretical frameworks that

emphasize the role of the temporal and frontal areas in supporting self-generated thoughts (MW) in clinical

populations   . Furthermore, according to Thézé et al.  , abnormal brain activation in these regions in

patients may suggest greater cortical processing to connect to the task. However, in the group of healthy controls, the

differences in power between the task-focused and MW states occurred exclusively in the posterior region. It should

be considered that the oscillatory activity of the EEG is not necessarily a uniform phenomenon; that is, it can be

associated with different cognitive processes, which can explain the variation between different topographic regions

of the cortex as well as the differences between groups. Furthermore, the power of the frequency bands during MW

and during episodes of task-focused attention correlated with cognitive variables such as processing speed and

working memory. These findings on dynamic changes of local synchronization in different frequency bands and areas

of the cortex can improve our understanding of mental disorders, such as schizophrenia.

This study provided new insights into neural markers of MW and task-focused states in patients with schizophrenia.

We found that MW was associated with a decrease in the oscillatory power of the delta, theta, alpha and beta bands,

and these findings help to clarify the differences in MW between people with schizophrenia and healthy people, as

well as which cortical regions intervene during dynamic changes between the two states. Future research should

continue the study of oscillatory activity during MW in schizophrenia and related mental disorders.
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