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Critical need to increase 
the reproducibility of 
neuroimaging work.

“brain parcellations, ranged from 10 to 67,632 nodes… and 
at least 50 distinct parcellations in 106 studies reviewed.”



Investigator degrees of freedom

69,120



How do we increase reliability in 
findings in neuroimaging work?
________________________________

Unified approaches/methods

Data sharing: ENIGMA







Sharing can increase reliability…



Network Analysis
(outputs: nodal degree; 
state properties in dFC) 

HALFpipe Structural MRI

Lesion modeling
(output: 3D lesion 

coordinates, volume)

Structural Analysis 
outcome:

(output: SBM, cortical 
thickness)

Data Harmonization
(Develop ComBat-DC)

Structural 
Parcellation

(output: FreeSurfer; SBM)

Data Harmonization
(Develop ComBat-DC)

fMRIprep
(output: corrected time 

series)

HALFpipe Functional MRI

fMRIprep
(output: resliced, normalized, 
segmented, surface render)

Functional 
Parcellation:

(Atlas-based:e.g,  Power264, 
Gordon; Data-Driven: ICA-GIFT)

Functional Analysis:
(static: correlation;
time varying: dFNC)
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PREPROCESSING

OUTPUTS/ANALYSES

COINSTAC R33

Efforts at Penn State: Toward a Universal MRI data 
processing pipeline: 

NIH R61 work: HALFpipe





COINSTAC



Bostami et al., 2021



Bostami et al., 2021



Summary
________________________________

ENIGMA provides opportunities to foster collaboration 
and handle problems with scientific reliability

Enhancing reliability of science:

Addressing Small Samples
Heterogeneity (go big to get small)
Allows for combining inexact datasets
Data harmonization to address site effects



Summary
________________________________

Our goals within the ENIGMA structure pose new 
challenges that we are currently working on including: 

Curation of datasets (>10,000 cases) to promote novel 
discovery in the behavioral consequences of TBI

Developing Universal Methods for the TBI Community

Virtual sharing to reduce privacy/institutional concerns



Thank you.
________________________________
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https://statisticsbyjim.com/probability/weibull-distribution


