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Sleep and emotional disorders have 

been shown to profoundly affect 

individuals' emotional regulation abilities. 

However, most studies have focused on 

negative emotions, with relatively little 

attention paid to the neural mechanisms 

underlying positive emotional recall. Brain 

oscillations play a crucial role in sleep, 

emotional regulation, and deep memory 

integration, providing physiological 

insights into the interaction between sleep 

and emotions. Therefore, this study aims 

to investigate the differences in brain 

oscillations during positive emotional 

recall among individuals with varying sleep 

and emotional conditions.

A total of 108 participants aged 18 to 65 were recruited and 

classified into three groups based on the Pittsburgh Sleep 

Quality Index (PSQI) and Beck Depression Inventory - II (BDI - II):

1.Sleep and Emotion Comorbidity Group (PSQI > 6 and BDI ≥ 

20)

2. Sleep Disturbance Only Group (PSQI > 6 and BDI < 20)

3.Healthy Control Group (PSQI ≤ 6 and BDI < 20)

Electroencephalography (EEG) was used to record brain 

activity during positive emotional recall and baseline 

conditions. The analysis focused on the amplitude variations 

of brain oscillations across the Central (C3, C4), Midline (Fz, 

Cz , Pz ), Frontal (F3, F4), Parietal (P3, P4), and Occipital (O1, 

O2) regions. The Mann - Whitney U test was employed to 

examine group differences.

In the Central electrode region, the Delta 

power of the healthy control group was 

significantly lower than that of the sleep 

and emotion comorbidity group, suggesting 

that healthy individuals recruit fewer deep 

neural integration resources during positive 

recall.

In the Midline electrode region, the Delta 

power of the sleep and emotion 

comorbidity group was significantly lower 

than that of the sleep disturbance only 

group, possibly reflecting difficulties in 

emotional regulation or abnormal neural 

resource allocation during emotional 

evaluation and recall （1).

These findings support the role of Delta oscillations as a key 

neural marker in emotional recall processes and reveal that sleep 

and emotional comorbidities may alter neural recruitment 

patterns during positive emotional processing(1 、2). Future 

research should further explore the interaction between Delta 

oscillations, emotional valence, and arousal to deepen our 

understanding of the neural mechanisms underlying emotion 

regulation.
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Table 1: Between - group Comparison of 

Healthy control group and Sleep and emotion comorbidity group Differences

Table 2: Between - Group Comparison of 

Sleep and emotion comorbidity group and Sleep disturbance only group Differences

Figure 1 ： EEG activity 

showed significant 

effects in the 

DeltaCentral and 

DeltaMidline regions
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