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Results

Objective: Increasing evidence suggests that system segregation may serve as a neural substrate of cognitive reserve. This study examined whether baseline global system 

segregation moderates the adverse effects of Aβ burden on both baseline cognitive performance and longitudinal cognitive decline.

System segregation Demographic statistics
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• System segregation was calculated as the difference between mean within-system

connectivity and mean between-system connectivity, normalized by mean within-system 

connectivity.

• Cognitive reserve (CR) is a property of the brain that allows for cognitive performance that is 

better than expected given the degree of brain changes and brain injury or disease.

• 441 cortex nodes

• 61 subcortex nodes

RCS

Summary

• Greater Aβ burden was associated with poorer baseline PACC performance and steeper 
longitudinal cognitive decline.

• Higher global system segregation was associated with better cognitive performance and 

slower decline.

• The association between Aβ burden and cognitive decline was weaker among participants with 

higher system segregation.

• These findings support global system segregation as a potential neural substrate of cognitive 

reserve in the context of Alzheimer’s disease pathology.

v Dataset: ADNI

v 216 CN

v 112 MCI

v 47 dementia

Ø Aβ burden: SUVR of AV45 PET

Ø Cognitive function: PACC, ADNI_MEM, EF, LAN, VS

Ø Covariates: age, gender, education, APOE ε4 

Status 

• System-specific analysis
• PACC
• Neural compensation

• Rightward shift of the change point in the high-segregation group 

• No steeper cognitive decline in higher segregation group

• Aβ: upstream of AD

• Change point below the Aβ positivity cutoff

• Neural reserve: Higher system segregation reflects a more 

modular functional architecture that supports specialized 

processing by minimizing cross-network interference 

• Neural compensation:  preserved network distinctiveness may 

provide the topological basis for flexible compensatory

recruitment when primary circuits are disrupted.


