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The National Database for Autism Research has
Transformed and Expanded into the NIMH Data Archives
(NDA)

Why Bother Aggregating Data?
1) Understanding complex conditions requires data from large
numbers of subjects.

 Genetic studies have shown that tens of thousands of subjects are required
for a partial understanding of the genes associated with neurological
diseases.
 When environmental influences are also important in understanding a
disorder, the numbers of subjects needed are likely to be much larger.
 In addition to requiring large numbers of subjects, understanding complex
conditions also requires aggregating many different types of data in a
meaningful way.

2) Aggregating data from different laboratories allows the research

community to understand how similar (or not) the data being
collected really are. This leads to agreement on the best way to
perform certain experiments. (common data elements)
3) Depositing data to a repository on a regular basis during data
collection allows the laboratory to improve the rigor and
reproducibility of their experiments.
4) Aggregating data allows the research community to evaluate the
costs and outcomes from different ways of collecting data.

Who Contributes Data to the NDA?
• NIMH awardees who are doing experiments using human subjects






National Database for Autism Research
Legacy clinical trials funded by NIMH
Data from all applications submitted to NIMH after May 1, 2015
Pediatric MRI Study
A total of 550 awardees are currently expected to share data

• Data from the Adolescent Brain Cognitive Development Study
• Data from the Human Connectome Project (coming soon)
• Awards made by other funding agencies
 Stanley Foundation
 Autism Science Foundation

• NDA is federated with






Autism Tissue Program
Autism Genetic Research Exchange
Interactive Autism Network
Simons Foundation Autism Research Initiative
Ontario Brain Institute (in progress)

NDA Overview
• NDA is a federal data repository that accepts data from the
research community.

• The NDA only contains data from human subjects. We have
some capability to deal with data that has different types of
consent, but NIMH funded data is broadly consented for use
by the research community.

• NIMH data are available to the research community through a
not too difficult application process that involves a data access
committee. (Currently support 4 independent DACs.)

• Summary data are available to everyone with a browser at
https://data-archive.nimh.nih.gov/

NDA – Types of Data (January 2017)

Type of Data

Participants
Submitted

Participants
Shared

Any

146,274

131,314

MRI

7,154

4,824

Eye Tracking

1,309

723

34,903

32,119

4,292

803

Genomics
EEG

• ~800 terabytes of imaging, –omic, and other complex experimental

data is secured in the Amazon cloud. We expect this go grow to 4-5
petabyte in the next 5 years.

• (kilobyte < megabyte < gigabyte < terabyte < petabyte)
• (document file < PowerPoint presentation < movie < Library of
Congress < 13 year long movie)

NDA Basic Structure
• NDA can be thought of as a large two dimensional matrix.
• Dimension 1: The data dictionaries which provide definitions
for clinical assessments, imaging experiments, or any other
experimental data are the other dimension of the matrix.

• Dimension 2: Global Unique Identifiers (GUID) which are
generated using personally identifiable information at the
research site are one dimension of the matrix. The GUIDs
allow data from the same subject who was seen in different
laboratories to be aggregated without requiring that the NDA
have any personally identifiable information.

• A variety of queries have been implemented to allow
researchers to find the data they are interested in. The queries
cross all of the parts of the NDA and also reach into other
federated data repositories outside of NIMH.
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Data Dictionary – The First Building Block
• The NDA data dictionary is one of the key building blocks for this repository. It
•

•
•
•

provides a flexible framework that allows us to work with the research
community to define the data they are collecting.
1500+ data collection instruments (measures, forms) which are freely available
to anyone
 130,000+ unique data elements (“questions”) and growing
 A research community platform for defining the complex language
characterizing mental health research
• Clinical
• Genomics/Proteomics
• MRI Modalities
• Other complex data (EEG, Eye Tracking)
Accommodates any data type and data structure
Curated by NDA Staff
Allows investigators to quickly perform quality control tests of their data without
submitting data anywhere by validating that the answer to each data element is
within an expected range.

Data Dictionary List (1500+ Measures)

Data Inspection – Available to All

The Data Dictionary is a key component of
improving rigor and reproducibility
• NDA makes a validation tool available to all, so that if a data
dictionary exists, anyone can test their data using the tool to
make sure that the recorded information for a subject is
consistent with the allowed values in the data dictionary.

• The large number of data dictionaries already available as well
as our willingness to create additional data dictionaries as
necessary makes this validation very useful.

Global Unique Identifier – the Other Building Block
• The NDA GUID software allows any researcher to
generate a unique identifier using some
information from a birth certificate.

• If the same information is entered in different

laboratories, the same GUID will be generated.

• This strategy allows NDA to aggregate data on the
same subject collected in multiple laboratories
without holding any of the personally identifiable
information about that subject.

• NDA also assigns unique identifiers that do not

allow data aggregation (pseudo-GUID) in cases
where the GUID could not be generated.

• The GUID is now being used in other research

communities (see
http://www.youtube.com/watch?v=Tb6euCVoous)

General Query – IAN Example – GUID Works

Data Archives also Allow Data to be Aggregated in
Ways not Anticipated by those who Measured the
Data

• The NDA allows a user to aggregate data into a “study”.
• The data could all come from a single laboratory, or could
come from a variety of sources.

• Digital Object Identifiers are assigned to each study, so it is
very easy for an author to deposit data into the NDA and then
get a unique identifier that can be referenced in a publication.

• The NDA is happy to accept any data related to mental illness
(broadly defined), so the archive does provide a data storage
infrastructure that could be useful for many journals.

NDA Query Site for “Studies”

Details of a Study Showing the doi as well as the
source of the data from 3 different laboratories

NIMH Data Archives Staff

NDA Summary

The NDA is a useful data archive that makes human subjects
data:
A) Discoverable – federation, useful queries, XML
web services
B) Useful to Others – data access, data QC, data
analysis pipelines, APIs
C) Citable – data from labs that conduct experiments, data
from papers, dois for groupings of data
D) Linked to the Literature – data link in PubMed as well
as data dois in specific publications

