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Abstract:

Introduction: Despite normal cognitive abilities, subjective memory complaints (SMC) are
common in older adults and are linked to mild memory impairment. SMC may be a sign of
subtle cognitive decline and underlying pathological changes, according to research; how-
ever, there is not enough data to support the use of resting-state functional connectivity to
identify early changes in the brain network before cognitive symptoms manifest.

Materials and methods: In this study, the topological structure and regional connectivity of
the brain functional network in SMC individuals were analyzed using graph theoretical analy-
sis in both weighted and binarized network models, alongside healthy controls. Resting-state
functional magnetic resonance imaging data was collected from 24 SMCs and 39 cognitive-
ly normal people. Analysis of both binary and weighted graph theory was done using the
Dosenbach Atlas as a basis based on area under curves (AUCs) for the graph network pa-
rameters, which comprised of six node metrics and nine global measures. We then performed
group comparisons using statistical analyses based on Network-Based Statistics functional
connectomes. Finally, the relationship between global graph measures and cognition was
examined using neuropsychological tests such as the Mini Mental State Examination (MMSE)
and the Alzheimer Disease Assessment Scale (ADAS score).

Results: The topologic properties of brain functional connectomes at both global and nodal
levels were tested. The SMC patients showed increased functional connectivity in clustering
coefficient global (P < 0.00001), global efficiency (P < 0.00001), and normalized characteristic
path length or Lambda (P < 0.00001), while there was decreased functional connectivity in
Modularity (P < 0.04542), characteristic path length (0.00001), and small worldness or Sigma
(P < 0.00001) in binary networks model. In contrast, SMC patients only exhibited decreased
functional connectivity in Assortativity identified by weighted networks model. Furthermore,
some brain regions located in the default mode network, sensorimotor, occipital, and cingu-
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lo-opercular network in SMC patients showed altered nodal centralities. No significant cor-
relation was found between global metrics and MMSE scores in both groups using binary
metrics. However, in cognitively normal individuals, negative correlation was observed with
weighted metrics in global and local efficiency and Lambda. While In SMC patients, a signif-
icant positive correlation was found between ADAS scores and local efficiency in both binary
and weighted metrics.

Conclusion: The findings suggest that functional impairments in SMC patients might be as-
sociated with disrupttions in the global and regional topological organization of the brain’s
functional connectome, offering new and significant insights into the pathophysiological
mechanisms underlying SMC.
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