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Why Should Anyone Care About Big Data?    
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• Genomics studies have allowed great strides in uncovering the basis 
for a number of diseases that are caused by a mutation to a single 
gene.

• For complex diseases (multiple genes involved and may have an 
environmental component as well), neither genomics nor imaging 
(MRI) have been very successful at finding biomarkers that have a 
strong correlation to diagnosis or treatment.

• For many complex diseases a single diagnosis (diabetes, 
schizophrenia…) really covers a wide range of diseases that share 
some symptoms.  

Potential Solutions:

• Continued experiments to uncover the basic biology.

• Combining data from experiments in multiple laboratories with 
continuous aggregation of data across modalities and results 



National Database For Autism Research
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• NDAR is trying to solve a hard problem:
■ The data in NDAR come from multiple laboratories and are 

measured for different purposes.

■ There are many data collection instruments that measure 
similar clinical criteria.

■ There are a number of cases where the same individual is 
seen in multiple different laboratories.

■ There are other significant databases with autism data.



National Database for Autism Research

• Joint initiative supported by NIMH, NICHD, NINDS, and NIEHS
■ Federal data repository

■ Contains data from human subjects related to autism (and control subjects)

■ Data are available to the research community through a not too difficult 
application process

■ Summary data are available to everyone with a browser at 
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http://ndar.nih.gov

• Begun in late 2006, first data was received in 2008, significant data 
became available in 2012. 

• Autism Interagency Coordinating Committee Recommendation called for 
90% of all human subjects data to be shared. 

• Currently has broad data available from over 77,000 subjects from 
demographic data, -omic (~400TB), clinical assessments, imaging data, 
eye tracking, exposure

http://ndar.nih.gov/


NDAR:  Implementation
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• NDAR has deep federation with the following data repositories 
allowing NDAR to query data controlled by others.
■ Autism Tissue Program 

■ Autism Genetic Resource Exchange

■ Interactive Autism Network 

■ Simons Foundation Autism Research Initiative

• Generally, NIH funded investigators are expected to share their data 
via NDAR ongoing for data “about” research subjects and at time of 
publication on “findings”.  Investigators with funding from other 
sources are welcome to deposit their data.  

• Over 100 studies have registered data, and more than 150 are 
expected to share data.   

• NDAR has two key features to allow data standardization and 
aggregation: data dictionaries and the Global Unique Identifier (GUID) 



Global Unique Identifier

• The NDAR 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 NDAR to aggregate data 
on the same subject collected in multiple 
laboratories without holding any of the 
personally identifiable information about that 
subject. 

• The GUID is now being used in other 
research communities and can be made 
available to you.
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Data Dictionary
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• The NDAR data dictionary is one of the key building blocks for this 
repository. It provides a flexible and extensible framework for data 
definition by the research community.

• 400+ instruments, freely available to anyone 
■ 60,000+ unique data elements and growing

■ A research community platform for defining the complex language 
characterizing autism research
■ Clinical

■ Genomics/Proteomics 

■ Imaging Modalities

• Accommodates any data type and data structure

• Extended and enhanced by the ASD research community

• Curated by NDAR

• Allows investigators to quickly perform quality control tests

of their data without submitting data anywhere.
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Harmonized Data Definition
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Methods for Query, Analysis, and Results Reporting

General Query By Data Element

From Papers

From Labs By Concept
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Does It Work?
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• More than 270 investigators have requested access to the NDAR 
database.

• Papers are starting to appear based largely or solely on data from 
NDAR.  Investigators are also using data from NDAR as preliminary 
evidence in NIH grant applications.

• The NDAR infrastructure has been cloned to create the Federal 
Interagency Traumatic Brain Injury informatics system (FITBIR).

• NIMH has recently decided to collect data from clinical trials and from 
Research Domain criteria expanding the systems scope.



Conclusions
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• It is possible, but not easy, to make information from human 
subjects research broadly available to the research 
community.

• The GUID and the data dictionary are the key elements that 
are needed to allow complex queries across data from 
multiple laboratories.

• Behind the scenes data curation is also needed.  This is 
costly, but the user does not see this effort (unless it fails).

• This Model of Data Sharing and Results Reporting is 
appropriate to other Research Communities, especially 
those related to Research Domain Criteria (RDoC).   
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