
S1 File. Details for DTI methods, metrics, and analyses. 

DTI imaging techniques allow for the visualization of white matter (WM) fibers by 

quantifying the diffusive properties of water within tissue. The metrics typically used to 

describe diffusivity are axial, radial, and mean diffusivity (AD, RD, and MD, respectively), as 

well as fractional anisotropy (FA) values. AD measures diffusivity running along an axon 

while RD measures the diffusion perpendicular to an axon. Thus, high AD values can be 

interpreted as a sign of axonal integrity, while low AD values have been implicated in axonal 

degeneration [1]. Conversely, high RD values suggest possible demyelination [2] and are 

commonly associated with varying pathologies, such as multiple sclerosis [3], Alzheimer’s [4], 

and schizophrenia [5]. MD is a weighted average of AD and RD, providing an inverse 

indicator of membrane density.  FA is the weighted ratio of AD to RD, is sensitive to 

microstructural changes in WM, and thus serves as a summary metric of WM integrity, with 

higher FA values associated with healthy WM. 

For the present study, the DTI scanning parameters were: FOV=256 mm; voxel size at 

acquisition =2 x 2 x 2, interpolated to 1x1x2mm; matrix =256 x 256 x 70; b=1000 s/mm/mm; 

TE=65 ms; TR=9100 ms; Encoding = alternating polarity Icosa42. Diffusion weighted images 

were processed using the FMRIB Diffusion Toolbox (FDT) within FSL [6, 7]. FA, MD, RD, and 

AD maps for each subject were generated after correcting for eddy current distortions, 

creating a brain mask by removing all non-brain tissue using the brain extraction tool (BET), 

and fitting a diffusion tensor model to raw diffusion data (DTIFIT). The Tract-Based Spatial 

Statistics (TBSS) method was then used for voxel-wise whole brain analysis. All FA maps were 

transformed into MNI152 standard space by nonlinearly registering each map to a standard 

template (FMRIB58_FA) using a non-linear registration method (FNIRT) as implemented in 

FSL [8]. The FMRIB58_FA template is a high-resolution brain average of 58 healthy subjects 

of both genders. 

After registration, a mean FA skeleton was automatically generated from a mean FA 

map by tracing the center of common fiber bundles across all subjects. The mean FA skeleton 

was thresholded at an FA value of 0.2. An FA skeleton thresholded at 0.3 did not result in 

significantly different results. Each subject’s FA map was projected onto the corresponding FA 

skeleton allowing for voxelwise analysis across subjects using a permutation-based non-

parametric statistical method - (RANDOMISE) [9]. The Threshold-Free Cluster Enhancement 

(TFCE) option was selected and 5000 permutations were used. 
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