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e Resting-state tMRI (rs-tMRI) offers a scalable framework for transdiagnostic psychiatric research, as data can be
aggregated across studies without the constraints imposed by task-specitic paradigms. However, multisite 1. Establish consensus preprocessing recommendations

4
a<) analyses require careful harmonization of acquisition, preprocessing, and analytical procedures. N among ENIGMA researchers.
+ * Reproducibility remains a major challenge due to methodological heterogeneity in preprocessing and & 2. |dentify robust quality metrics for evaluating
CC) denoising strategies in rs-tMRI [1]. <_E oreprocessing pipelines in multiverse analyses.
. . . . . . . . D I .— I
() ° Multiverse analyses have been proposed to address this issue, but interpreting results across pipelines remains 3. Propose a scalable min| multlversg framework for
difficult. Benchmarking studies suggest that no single denoising strategy is optimal across all datasets and arge-scale resting-state fMRI studies.
research questions [2].
Google form between
Survey among ENIGMA J - . .
2024-03 and 2024-06 Resting-State fMRI preprocessing with HALFpipe (Fig. 1a) Denoising benchmarkl.n.g — V\/onlgconn (Fig. 1.b).
We preprocessed 8 datasets (Table 1; n=4,892) using We ranked each dgnmsmg pipeline f.rom 1-13, and then
N NIGMA 6 Participants HALFpine [3], averaged the ranking based on metrics groups:
_ mailing list N total=60 + Preprocessing included 13 different denoising strategies * Motion-based metrics: QC-FC & Distance dependence
—— |  ——) N experts=28 . . S of QC-FC [7]
— N Userse3? « Atlas-based connectivity was extracted using a combination ~ . o
of atlas using cortical (Shaefer 400) [4] — subcortical * Prediction-based metrics: Age and sex prediction
. o (Freesurfer atlas [5]) and cerebellum (Buckner atlas [6]). * Analytical-insight metrics: Similarity to brain network
- 28 questions on steps to harmon!ze including | » Percentage of degrees of freedom lost
& Preprocessing, denoising strategies and post-processing
< Figure 1
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Table 1 — Datasets description. Number of participants, cases PRI Brain networks
and controls and age range.
2] The Adolescent Brain Cognitive Development (ABCD) Casey et al., 2018 Dev. Cog. Neuro, Figure 1. a) Preprocessing workflow implemented in HALFpipe [5] and the 13 denoising pipelines evaluated in this study. Atlas-based
] Brasian bk ol o e oot comcitions (BRG] Salum ot o 3025 e & o Epidemiology connectivity matrices are extracted at the individual level (connectomes shown are random examples of 10 x 10 connectivity matrices for
e e O e S e ol 202 illustration purposes only). b) Overview of the Wonkyconn pipeline, using atlas-based connectivity matrices as input and generating multiple
Scientific data. | | | | ’ evaluation metrics. Motion-related metrics (red) include QC-FC and QC-FC distance dependence; prediction metrics (light blue) include age
%J‘,i,,ﬁﬂ:;‘,;a; ataset of cocaine use disordier patients (4s003346) Garza-Villarreal et al, 2021 Cog. Newro-and 0 df sex prediction accuracy; analytical-insight metrics (dark blue) include similarity to canonical brain networks and gradient similarity. The
o sty B Nevwork SN Mosodr o o 201 Scuriocts, -t percentage of degrees of freedom lost was also quantified for each pipeline.
Figure 2 a) Results from the survey Preprocessing steps Q) Motion-based metrics vs degrees of freedom (DoF) Aim 1
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Figure 2. (a) Survey responses to the question, “Which preprocessing steps require harmonization?” Colors indicate preprocessing steps; darker shades represent self-identitied experts, and lighter shades
represent self-identified users. (b,d,e) Mean ranking (y-axis) of each pipeline across datasets (x-axis) for motion-based metrics (b), analytical insight metrics (d), and prediction metrics (available only for datasets
with n > 100). Pipelines outlined in black are those recommended in Figure 3. (c) Example from the Brazilian High Risk Cohort (BHRC) dataset showing average pipeline ranking as a function of the percentage of

degrees of freedom (DoF) lost. Abbreviations: Wang2024: pipelines from Wang et al. 2024 [9]; GSR: Global signal regression; motion: motion parameters, motion derivatives and their quadratic terms, Simple:
motion parameters, white matter and cerebrospinal fluid.
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