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The fMRI Data Center (fMRIDC)

Formed in 2000, The fMRIDC is a publicly accessible 
repository of peer-reviewed fMRI studies and their 
underlying data

The mission of the fMRIDC is to advance progress in 
understanding cognitive processes by promoting open 
sharing of functional neuroimaging data both within and 
beyond the neuroscientific community. 

Supported by 
The National Science Foundation
William M. Keck Foundation
Human Brain Project/NIMH
Sun Microsystems, Inc.
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Not Well Received?
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Talairach and Tournoux Atlas 
Coordinates
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Why Store Raw fMRI Data?
Claims in the literature suggest that heavily processed lists of Talairach results are 

scientifically “worth” more than the raw data from which they came 
[Fox and Lancaster, (2002) Nat. Rev. Neurosci., 3, 319-321]

Mathematically speaking, with every step of processing, 
“information content” contained in the new data about the original data
remains unchanged or is reduced (The Data Processing Inequality)

“Clever data processing can never increase the amount of information 
contained in one data set about another”

Information contained in a small collection of test statistics at Talairach 
coordinates about the original data likely to be very small indeed –
difficult to see source of any added “worth”. Useful as summary.

Archive/share the raw fMRI time course data (warts and all! ) as it possesses 
the greatest information content accompanied by descriptive information 
about the processing stream.
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The Scale of fMRI Studies 

For Example:

Bucker et al., 2000, JOCN
41 participants

14 young adults
14 older adults with dementia
13 older unaffected adults

Anatomical Images:
3-4 high-resolution MPRAGE

Functional Images:
Four BOLD-EPI runs, 128 volumes 
each, 16 slices

~45 GIGABYTES (uncompressed)



Typical fMRI Data Processing Stream
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fMRIDC Data Archive Philosophy

Archive all the information needed to interpret, analyze 
and reproduce published fMRI studies and results

Request that authors provide all the information and data 
needed to thoroughly describe the details of their experiment
Request common information the neuroimaging community 
expects when describing an experiment
Allow for authors to utilize their own terminology where ever 
possible

Study information
subjects, scanning sessions, scanner protocols, experimental protocols, 
etc.

Images
raw reconstructed functional images, pre-processed images, 
anatomical scans, statistical results maps, etc.
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Available fMRI Study Data Sets

Arrington, et al. Buckner, et al. Heuttle, et al. Kelley, et al.
Hazeltine, et al. Hinrichs, et al. Laurienti, et al. Rypma, et al.
Ishai, et al. Klein, et al. Bischoff-Grethe, et al. Kable, et al.
Leonards, et al. Marschuetz, et al. Vouloumanous, et al. Tsukiura, et al.
Mechelli, et al. Simpson, et al. Postle, et al. Nakamura, et al.
Wagner, et al. Wessinger, et al. Poldrack, et al. Fabri, et al.
Crosson, et al. Hasson, et al. Hirsch, et al. Iidaka, et al.
Jovicich, et al. Ng, et al. Macaluso, et al.

Note:
Image file conversion, brain stripping, and document generation takes ~2-3 

weeks. Initial study packaging takes on the order of 1 day. Slowest part 
increasingly the communication with/response from authors.

Numerous instances where contributed data sets are packaged and 
awaiting article publication before they can be released.
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Journals Supporting fMRI 
Data Sharing

PNAS

J. Neurosci.

JOCN 
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fMRIDC Web Usage Statistics

Y = 76.3·e 0.074 · t

R2=0.87, F(1,10)=51.42. p<2.5x10-6
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Distribution of Data Set Requests

Nearing 500 fulfilled dataset requests 
to researchers around the world.
Nearing 500 fulfilled dataset requests 
to researchers around the world.



September 30th, 2002 CODATA 2002

fMRIDC Data Request Shipping
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Health Information Portability 
and Accountability Act of 1996

PRIVACY AND CONFIDENTIALITY 
The Final Rule for Privacy published as President Clinton was leaving 
office, on December 28, 2001.  Compliance will be required on April 14, 
2003 for most covered entities.

Privacy concerns who has the right to access personally identifiable 
health information. The rule covers all individually identifiable health 
information in the hands of covered entities, regardless of whether the 
information is or has been in electronic form. 

THE PRIVACY STANDARDS
limit the non-consensual use and release of private health information; 
give patients new rights to access their medical records and to know 
who else has accessed them; 
restrict most disclosure of health information to the minimum needed 
for the intended purpose; 
establish new criminal and civil sanctions for improper use or disclosure; 
establish new requirements for access to records by researchers and 
others. 
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Health Information Portability 
and Accountability Act of 1996

The new regulation reflects the five basic principles outlined in 1996:

Consumer Control: The regulation provides consumers with critical new 
rights to control the release of their medical information 

Boundaries: With few exceptions, an individual's health care information 
should be used for health purposes only, including treatment and
payment. 

Accountability: Under HIPAA, for the first time, there will be specific 
federal penalties if a patient's right to privacy is violated. 

Public Responsibility: The new standards reflect the need to balance 
privacy protections with the public responsibility to support such national 
priorities as protecting public health, conducting medical research, 
improving the quality of care, and fighting health care fraud and abuse. 

Security: It is the responsibility of organizations that are entrusted with 
health information to protect it against deliberate or inadvertent misuse 
or disclosure. 
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Requirements on the Protection of Human Subjects

•The Nuremberg Code (1947)
•The Helsinki Declaration (1964, 1965)
•The Belmont Report (1979)
•US Federal Regulations [45 CFR 46] 
aka “The Common Rule” (1991)
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“There are adequate 
provisions to protect the 
privacy of subjects and to 
maintain the confidentiality 
of data.”

Criteria For Institutional Review Board (IRB) 
Approval of Research Involving Human 
Subjects,  OHSR Information Sheet #3



September 30th, 2002 CODATA 2002

•Source: the individual who provided the sample or from whom data were collected.

•Identified: samples or data that are still attached to a readily available subject 
identifier e.g. name, SSN, address, telephone number, medical record number, etc.

•Coded: collected samples or data are unidentified for research purposes by use of a 
random or arbitrary alphanumeric code but the samples may still be linked to their 
sources through use of a key to the code available to an investigator or collaborator.

•Unlinked: human data or samples that were initially collected with identifiers but, 
prior to research use, have been irreversibly stripped of all identifiers by use of an 
arbitrary or random alphanumeric code and the key to the code is destroyed, thus making 
it impossible for anyone to link the samples to the sources. 
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Removal of Identifiers

IDENTIFIERS that must be removed from all data in compliance with NIH 
Guidelines and HIPAA Privacy Rules:

Names
Addresses
Dates directly related to an individual (birth dates)
Phone numbers
Fax numbers
Email address
Social security numbers
Medical record numbers
Health plan beneficiary numbers
Account numbers
Certificate/license numbers 
Web universal resource Locators (URLs)
Biometric identifiers (face portion or skull structure of MRI of the head) 
Identifiable photographic images
Other unique identifiers 



September 30th, 2002 CODATA 2002

•Contributing researchers are asked to ensure that
subject identifiers have been properly removed
and that the data are unlinked.

•Data received from researchers will be inspected for
potential subject identifiers and these identifiers will
be removed from any and all behavioral and
neuroimage data. 

•Researchers may download from the Data Center web
site a letter that they may provide to their Human 
Subjects committee explaining the Data Center and 
the steps being taking to protect subject anonymity.
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Researchers contributing data to 
the fMRI Data Center may provide
high-resolution structural images 
that they have stripped themselves
or may leave it to the Data Center 
to do the stripping for them.



Use of Data from the Data Center:
Human Subjects Considerations

“The NIH Multiple Project Assurance and the Federal 
Regulations provide an exemption from the need to 
obtain IRB review and approval for ‘research 
involving the collection or study of existing data, 
documents, records, pathological specimens, or 
diagnostic specimens, if these sources are publicly 
available or if the information is recorded by the 
investigator in such a manner that subjects cannot be 
identified, directly or through identifiers linked to the 
subjects.’" 45 CFR 46.101(b)(4). 

From Guidance on the Research Use of Stored Samples or Data, OHSR 
Information Sheet #14



The research use of existing, unidentified or 
unlinked samples or data is generally exempt 
from the requirement for prospective review 
and approval by an IRB. 
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Experiment Meta-Data 
Organization
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fMRIDC Data Management Tool Suite
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Searching/Clustering of Published 
Articles 

5 studies pertaining
to human visual attention

“Covert Reorienting and Inhibition of Return”
“Neural Mechanisms of Visual Attention”
“Supramodel Effects of Cover Spatial Orienting…”
“Neural Systems for Visual Attention …”
“Attention Mechanisms in Visual Search”
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Voxel Level Clustering and 
Beyond

Hierarchical clustering 
at the levels of

- Entire Studies
- Groups of Subjects
- Individual Subjects
- Conditions

- Voxels

Recent work on clustering:
Baune, et al., 1999, NeuroImage
Goutte, 1999, NeuroImage
Goutte, 2000, Hum. Br. Mapping
Balslev, et al., 2002, Hum. Br. Mapping
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2002 fMRIDC Summer Workshop

2002 Workshop Faculty:

Peter Bandettini, NIMH
Roger Woods, UCLA
Carey Priebe, JHU
Ben Fry, MIT 
Tom Mitchell, CMU
Daniela Rus, Dartmouth
Benjamin Martin-Bly, Rutgers
Alumit Ishai, NIMH
Jack Van Horn, Dartmouth
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Response to the New Perspectives in 
fMRI Research Award Call for Papers

2002 New Perspectives Awardee:

Dan Lloyd, Ph.D., Trinity College, Connecticut

Functional MRI and the Study of Human 
Consciousness
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New Perspectives Award 2002

The New Perspectives
Award

JOCN, 2002, 14:6

Daniel Lloyd, Ph.D.
of Trinity College
receiving his award 

The award winning paper
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Conclusions

What neuroimaging data is worth sharing 
and archiving?

All the raw and processed functional MRI timecourse, 
structural, experimental, and subject meta-data needed to 
reproduce the effects reported in the published literature.

Includes raw reconstructed image data from the scanner, 
the image data after pre-processing, statistical results 
images, and graphical overlays.

“Information” content is maximal in complete study data

The complete data permit a broader range of novel 
secondary analyses by other researchers to be performed for 
testing new hypotheses.

Care needs to be taken to protect subject anonymity in 
compliance with US Federal Govt regulations (HIPAA) and 
NIH Guidelines (45 CFR 46)
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Conclusions

The fMRIDC has made significant progress in the 
sharing and archiving of primary research data 
from fMRI studies

Presently, 1.4TB (uncomp) representing 30+ complete
data sets from published studies

Continued fMRIDC archive growth and usage 
expected

More studies contributed => more study data requested 
Encourage further contribution of data from as many peer-

reviewed periodicals as possible

Encouraging education and new science
The New Perspectives in fMRI Research Award – JOCN 2002, 14:6.
Next Call for Papers Deadline – October 2002
2003 fMRIDC Summer Workshop 
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fMRIDC Personnel

Michael S. Gazzaniga, PhD PI, Director Center for Cognitive Neuroscience
Daniel Rockmore, PhD Co-PI, Prof. of Mathematics
Javed Aslam, PhD Co-PI, Prof. of Computer Science
Jack Van Horn, PhD Operations Director, Res. Assoc. Prof., DBIC
Jeffrey Woodward, Project Manager of Systems and Development
Michael Schmitt, Systems Administrator
Bennet Vance, PhD Research Associate
Joseph Edelman, Research Associate
Mark Montague, PhD Research Associate
Sarene Shumaker, Research Associate

Affiliated Members:
George L. Wolford, PhD Consultant, Prof. of Psychology & Brain Sciences
John Weaver, Ph.D. Consultant, Prof. of Radiology, Dartmouth Hitchcock Hospital 
Scott T. Grafton, MD Consultant, Prof. of Psychology & Brain Sciences, Director DBIC
Daniela Rus, PhD Consultant, Prof. of Computer Science
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