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Power law scaling is a well-defined physical concept in complexity science that has been
used to evaluate the state of a dynamic system. Quantifying the complex brain signals
across temporal scales, power law scaling represents the frequency domain of nonlinear
characteristics. In this research, we firstly aim to investigate the power law scaling of
resting-state fMRI signal in schizophrenic and healthy brain activities, and second, to
examine the potential structural properties that may correlate to the altered brain
complexity. Functional and structural brain imaging data of 200 schizophrenia patients
(age mean = 43.56 ± 12.64; male = 49.5%) and 200 age and sex-matched, healthy
Han Chinese (age mean = 43.56±13.41; male = 49.5%) were retrieved from Taiwan
Aging and Mental Illness (TAMI) cohort. Power law scaling was extracted by Pwelch
function and grey matter and white matter volumes were calculated from T1 image.
The clinical symptoms were scored with PANSS, and the dosage of antipsychotic
medicine was controlled. Six brain regions were found showing the significant difference
in power law scaling between schizophrenic and healthy participants. The identified
brain regions were correlated with the regional structural network (hub at right superior
frontal gyrus) and white matter volumes at right superior cerebellar peduncle and
splenium of corpus callosum in schizophrenia. Besides, the power law scaling in
identified regions were correlated with clinical symptom severity. The findings show that
neuronal functional complexity is affected by brain morphometries, supporting the
hypothesis of losing complexity in mental illness and the disconnectivity hypothesis in
schizophrenia.
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