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Dear Editor,

Methods of non-invasive brain stimulation (NIBS) are widely used in
research and clinical settings. However, unlike other fields of neuro-
science, such as neuroimaging and electroencephalography [1,2], there
is currently no centralised mechanism for the public sharing of NIBS
data. This greatly hampers our ability to share/re-use NIBS data and
uncover knowledge about the brain through ‘big data’ analyses. The
present paper reports the launch of ‘Big NIBS data’ — a free and
open-access platform for NIBS researchers, and a public repository for
NIBS data (https://bignibsdata.com). Here, we give an overview of Big
NIBS data, outline its structure and objectives, and describe how NIBS
researchers can utilise the platform.

Big NIBS data was originally created as the ‘Big TMS Data Collabo-
ration’ in 2020 with the publication of our two initial studies that pooled
theta-burst and single/paired pulse TMS data across 35 prior studies [3,
4]. Informal data collection continued with a mailing list of over 100
TMS researchers until 2023, when we initiated the Big NIBS data project
in collaboration with multiple Deakin University (Australia) de-
partments to build a public repository and data sharing pipeline. Deakin
University owns the platform, hosts the data repository, and will provide
ongoing support to ensure its sustainability.

The major objectives of Big NIBS data are to: 1) provide a repository
for users to upload their de-identified individual participant NIBS data
and code; 2) provide a repository for users to download de-identified
individual data and code across different NIBS studies to perform ‘big
data’ analyses on specific research questions; and 3) provide a central-
ised platform where NIBS researchers can connect, communicate, and
collaborate.

Big NIBS data is comprised of three environments: the Big NIBS data
website, the Big NIBS data repository, and the Big NIBS data Slack
workspace (https://bignibsdata.slack.com) - a forum where users can
post questions and collaborate. The website is the central access point
for Big NIBS data, with links to the repository and Slack workspace, and
instructions for data upload and download (Fig. 1). These instructions
include the type of files to upload and how these should be formatted
prior to submission. The data repository is stored within Deakin Uni-
versity’s instance of ‘Figshare For Institutions’; a repository platform
published by Digital Science (UK). Data can be accessed from: https://
dro.deakin.edu.au/BigNIBSdata, following the steps in Fig. 1 and in-
structions at: https://bignibsdata.com/how-to-get-data/. We ask that
users pre-register their project (https://bignibsdata.com/pre-registered-
projects/) if they would like to use the data for a scientific publication (if
for teaching or exploratory purposes, there is no need to pre-register).
This will help to keep a track of ongoing projects and avoid duplica-
tion of efforts. The repository submission portal enables users to upload
data of up to 20GB that can then be passed through an editorial review
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process. Once approved, the repository generates a unique DOI for each
submission, enabling individual data uploads to be identified and
located.

Metadata that describe a dataset is inputted by the user at the time of
submission to allow data to be findable, accessible, interoperable, and
reusable (following FAIR principles) [5]. The submission form includes
fields customised to NIBS data, such as the type of NIBS, out-
come/dependent variable (e.g., MEP amplitude, clinical rating scales),
population (e.g., healthy participants, Alzheimer’s disease), document
type (data and/or code), and associated data description (e.g., structural
MRI, EEG), among others. While Big NIBS data is not designed to be a
repository for other types of neuroscience data (such as MRI or EEG,
given that these repositories already exist), it is important that these
data can be made available alongside the NIBS data. Therefore, users are
encouraged to upload these associated data to an existing repository (e.
g., OpenNeuro), and then copy the URL from this submission into the
‘associated data description’ field in the metadata during their data
upload in Big NIBS data. This saves double handling/uploading of these
associated data and recognises that many excellent repositories have
already been established for these data types. Behavioural/clinical data
that can easily be included alongside NIBS data (e.g., reaction time or
symptom score data in spreadsheets) can be uploaded to Big NIBS data.
Most crucially for any public repository, data must be properly
de-identified prior to sharing to Big NIBS data. Different countries have
different requirements for de-identification, so the uploader must abide
by these when submitting. Perhaps most clearly in terms of
de-identification guidelines, the Health Insurance Portability and
Accountability Act of 1996 (HIPAA) in the USA lists 18 personal iden-
tifiers to be removed to de-identify data, in which case it is no longer
considered protected health information (unless the researcher has
knowledge that the data could be re-identified) and can be shared freely
(safe-harbor method). This is a complex issue that requires ongoing
discussion, yet we can take guidance from other fields, such as neuro-
imaging, where established data sharing practices are already in place
[1,2]. As with other repositories, users can request that their uploaded
data be removed from Big NIBS data after submission. The full terms of
use, created in collaboration with Deakin University’s legal, copyright,
and intellectual property departments, are available at: https://
bignibsdata.com/terms-of-use/.

In addition to individual-participant NIBS data, we encourage users
to upload their analytical code to Big NIBS data. Unlike MRI [6], there
are no universal guidelines for the pre-processing or analysis of NIBS
data. Pre-processing NIBS data involves considerations of data man-
agement from the practical, such as the simple reading in and labelling
of data in statistical software, to the technical, such as creating deriva-
tive variables, reshaping data to allow alternative analyses, and dealing
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Upload data

Terms of use
Ensure that you agree to terms prior to sharing

Upload associated data
Upload non-NIBS data (e.g., MRI) to an existing repository
(e.g., OpenNeuro). Then link to these data in our metadata

G

Format data
Format your data in our recommended structure (see website)

Provide metadata
Give details of experiment, type of data, links to associated
data, and other details

Q<

Upload data
Submit your data to the repository

U

Validation and release
We will ensure that the data are safe and virus free, then
release it to the repository
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| Download data

Terms of use
Ensure that you agree to terms prior to downloading

-

Search the repository
See our instructions for how to quickly search the repository to
see whether it contains the data you want

-

Check list of pre-registered projects
Avoid duplication by ensuring your project is not already being
done

-

Pre-register your project
If the project doesn’t already exist, pre-register it and send the
link to us

Download data
Download data from the repository

a a

Download code
You are free to also download any code from the repository to
help you handle your data for any NIBS project

Fig. 1. Overview of the data upload and download processes on the Big NIBS data repository.

with data that violate statistical assumptions. The sharing of code allows
for the crowdsourcing of these issues by demonstrating how to perform
these functions and analyses. This will save time, reduce errors, and
build towards more standardised NIBS practices.

With the present paper, we take a step towards open and organised
data sharing practices in NIBS, which until now has been informal and
confined to small-scale independent research projects [3,4]. We foresee
that the first projects using Big NIBS data will combine individual
participant data across prior clinical and electrophysiological studies.
Proof of principle of this approach can be seen from our initial published
studies [3,4] and a recent preliminary analysis across five prior clinical
trials on the therapeutic effect of repetitive TMS on post-traumatic stress
disorder symptoms (https://bignibsdata.com/post-traumatic-stress-dis
order-preliminary-findings/). These ‘large-scale’ analyses can provide
better insight about the clinical efficacy of NIBS protocols, explain
inter-individual variability, and show which electrophysiological out-
puts are atypical in brain disorders, among other possibilities, many of
which we will not yet have foreseen. This launch can be considered the
initial version of Big NIBS data, and we hope that with community
involvement and future advancements Big NIBS data will expand and
evolve. Updates or changes to Big NIBS data processes in the future will
be continually posted to our website.
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