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Impact of temporal resolution of functional MRI on brain
effective connectivity based on Granger causality
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[Abstract] Objective To observe the impact of the temporal resolution of functional MRI (fMRI) on brain effective
connectivity (EC) based on Granger causality analysis (GCA). Methods Based on resting-state fMRI (rs-fMRID) in
Human Connectome Project, down-sampling was performed to construct 3 sets of data with TR of 0. 72, 1. 44 and 2. 16 s,
respectively. The whole brain was divided into 246 regions according to brain atlas, and the EC of brain regions were
analyzed and compared among different order GCA models. Results The amount of significant EC of the whole brain was
792, 128 and 1 504 for the model order of 1, 2 and 3 when TR was 2. 16 s, respectively, which was 2 932, 1 920 and
12 500 when TR was 1.44 s, while 16 320, 43 177 and 60 204 when TR was 0.72 s, respectively. Conclusion The
amount of EC based on GCA was sensitive to the temporal resolution of fMRI data. The higher the temporal resolution of
fMRI data, the easier it was to detect EC of brain regions.
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