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A comparative study of small-world topological properties of brain functional networks at different spatial
scales in patients with schizophrenia and healthy people QIN Hong-na, WANG Si-jia, XIAO Xiao-xiao,
et al. School of Medical Imaging, Tianjin Medical University, Tianjin 300052 ,China

[Abstract] Objective: The purpose of this study was to investigate the influences of the spatial
scales of brain region segmentation on the small-world topological properties of brain functional net-
works and on the detection of small-world property abnormalities in patients with schizophrenia. Meth-
ods: The resting-state functional magnetic resonance imaging data were acquired from 103 patients with
schizophrenia and 110 healthy controls. Based on the Brainnetome Atlas and AAL (automated anatom-
ical labelling) templates,the whole brain was segmented into regions according to three spatial scales
(272 regions for Scale 1,53 regions for Scale 2,17 regions for Scale 3). For each spatial scale and each
participant,a whole-brain functional network was constructed and five small-world topological proper-
ties were calculated, including the shortest path length, clustering coefficient, standardized shortest
path length,standardized clustering coefficient and small-worldness. These network topological prop-
erties were compared among different scales using repeated measures ANOVAs for each group and
were also compared between patients and controls using paired ¢ tests for each scale. Results; All five
topological properties were significantly different between different scales for both the patient group
and the control group. For both groups, the clustering coefficient increased first and then decreased,

while the other four properties gradually increased,with the increase of the spatial scale. These topolo-
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gical properties showed significantly lower values in patients than in controls only for Scale 1,but no

significant differences between the two groups were detected for the other two scales. Conclusion ; Brain

functional networks of different spatial scales had different values of small-world topological proper-

ties. Importantly, the abnormalities of these topological properties in schizophrenia were more prominent for

the brain functional networks of smaller spatial scales but diminished for those of large scales.
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