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linked to aging, characterized by various neuronal changes that affect resting state

electroencephalography (rEEG) patterns. Many studies have reported alterations
in delta, theta, alpha, and beta power, while relatively few have examined gamma
activity’s rEEG. This study aimed to analyze the changes in power spectrum density
(PSD) of gamma oscillations in eyes-open resting (EOR) and eyes-closed resting (ECR)
EEG of AD patients compared to healthy controls (HC).

Method: This study utilized rEEG data from 534 participants aged 40-90, including
269 HC and 265 individuals with AD. The quantitative EEG (QEEG) analyses were
conducted separately for HC and AD groups in EOR and ECR states to analyze the
PSD gamma band range 30-100 Hz (Welch method), coherence analysis, and functional
connectivity. The rEEG data were preprocessed using EEGlab and Brainstorm
toolboxes within MATLAB R2020b, and statistical analyses were performed using
ANOVA.

Result: The PSD analysis revealed a significant increase in the gamma frequency band
across 19 EEG channels, particularly in the AD group’s frontal and temporal brain
regions, compared to the HC group during EOR and ECR states. At the source level,
the gamma power was elevated in the AD group but decreased in the HC group, with
a highly significant difference in the ECR. Additionally, the pairwise coherence analysis
and functional connectivity between different brain regions was significantly elevated
in the AD group during the ECR state but decreased in the EOR state compared to HC

subjects.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided
the original work is properly cited.
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Conclusion: These findings provide valuable insight into the progression of AD and
underscore the importance of the recent 30-90 Hz gamma band research. This
frequency band shows potential as a cost-effective and comprehensive biomarker for
differentiating individuals with AD from HC in dementia research.
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Comparison HC (ECR) AD (ECR) P-Value
HC vs. AD 0.0042 + 0.001 0.086 = 0.059 p <0.001%*

Note: *Shows a significant difference at p <0.001; **Shows a highly significant difference at p <

0.001.

Abbreviations: PSD, power spectrum density; HC, healthy controls; AD, Alzheimer's disease;

EOR, eyes-open resting state; ECR, eyes-closed resting state.

Figure 4 The overall PSD of 19 EEG channels in the gamma band for (a) HC (EOR vs. ECR), (b)

AD (EOR vs. ECR), (¢) HC vs. AD (EOR), and (d) HC vs. AD (ECR).
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Abbreviations: PSD, power spectrum density; EEG, electroencephalography; HC, healthy

controls; AD, Alzheimer's disease; EOR, eyes-open resting state; ECR, eyes-closed resting state.
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Figure 1 Demographics of age m different diagnosis groups.
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Note: Data shown as mean + standard deviation.

Abbreviations: HC, healthy controls; AD, Alzheimer's disease.
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Table 1 Statistical Comparison of Relative PSD of Gamma Band for HC and AD in EOR and ECR

conditions
Comparison EOR ECR P-Value
HC (n=269) 0.004 £ 0.003 0.0042 + 0.001 p<0.05*
AD (n=265) 0.006 + 0.008 0.086 + 0.059 p <0.001 **

Note: *Shows a significant difference at p < 0.05; **Shows a highly significant difference at p <

0.001.

Abbreviations: PSD, power spectrum density; HC, healthy controls; AD, Alzheimer's disease;

EOR, eyes-open resting state; ECR, eyes-closed resting state.

Table 2 (a) Statistical Comparison of Relative PSD of Gamma Band for HC vs. AD for EOR

condition; (b) Statistical Comparison of Relative PSD of Gamma Band for HC vs. AD for ECR

condition
(a)
Comparison HC (EOR) AD (EOR) P-Value
HC vs. AD 0.004 + 0.003 0.006 + 0.008 ' p<0.001* ‘

(b)
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