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CONTACT

Some individuals demonstrate 
superior cognitive 
performance than would be 
expected given the extent of 
brain changes, injury, or 
disease. This phenomenon, 
known as cognitive reserve, 
modulates the impact of age-
related structural changes on 
cognitive function. 

This study aimed to identify 
brain networks associated 
with cognitive reserve—those 
enabling higher cognitive 
performance than would be 
predicted by white matter 
volume—using brain networks 
derived from 
electroencephalography 
(EEG) data. 

Participants’ global cognitive 
function was assessed using the 
National Center for Geriatrics and 
Gerontology-Functional 
Assessment Tool. White matter 
volume, measured in cubic 
millimeters using MRI, was 
calculated and normalized by 
dividing by the estimated total 
intracranial volume. Participants 
underwent a 5-min resting-state 
EEG recording with their eyes 
closed. Cortical electrical activity 
was measured using a mobile, 
high-standard, dry-electrode 19-
channel EEG system sampled at 
500 Hz. EEG signals were 
bandpass filtered from 0.53 to 120 
Hz using Brain Vision Analyzer 
software. We performed exact low-
resolution brain electromagnetic 
tomography-independent 
component analysis (eLORETA-
ICA) to assess resting-state EEG 
networks in community-dwelling 
older adults. To identify networks 
associated with cognitive reserve, 
we employed a moderation 
analysis framework consistent with 
the definitions established by the 
“Reserve and Resilience”.

The analysis included 832 
individuals (median age: 
74 years). An oscillatory 
pattern characterized by 
decreased beta activity in 
the right temporoparietal 
junction (TPJ) and 
increased alpha activity in 
the right inferior frontal 
gyrus (IFG) appeared to 
reflect adaptive, and 
possibly compensatory, 
neural processes that help 
preserve cognitive 
performance in the context 
of declining white matter 
volume attenuating the 
adverse effect of white 
matter loss (β = −0.00215, 
95% CI: −0.00417 to 
−0.00013, p = 0.037).

This study provides novel 
evidence that an oscillatory 
pattern characterized by 
decreased beta activity in 
the right TPJ and 
increased alpha activity in 
the right IFG reflects 
adaptive neural processes. 
These findings suggest 
that specific oscillatory 
patterns could serve as 
potential biomarkers for 
cognitive reserve.
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