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Adolescent Brain Cognitive Development (ABCD)
A longitudinal multi-site study of 11,878 children from 
ages 9-10 through early adulthood to assess factors that 
influence individual brain development trajectories and 
functional outcomes.





• Describe individual developmental trajectories (e.g., brain, cognitive, 
emotional, academic), and the factors that can affect them.

• Develop national standards of healthy brain development.
• Investigate the roles and interaction of genes and the environment on 

development.
• Study how physical activity, sleep, screen time, sports injuries, and other 

experiences affect brain development.
• Examine the factors that influence the onset, course, and severity of 

mental illnesses.
• Understand the relationship between mental health and substance use.
• Study how use of different substances (caffeine, nicotine, alcohol, 

marijuana) affects developmental outcomes, and vice versa.

Research Objectives











Imaging Protocol (every 2 years)

• Harmonized scanner protocol (Siemens/GE/Philips)
• Derived from HCP with support from all vendors

• Sites announce scan success in REDCap
• Data transfer with FIONA system (outside REDCap)

github.com/ABCD-STUDY/FIONASITE
• ABCD-Report system for QC, find missing data



ABCD Imaging Structural MRI
• [8min] 3D T1 – Weighted
• [7min] 3D T2 - Weighted
• [10min] Diffusion Tensor Imaging

Functional MRI
• [5min] Resting State
• [10min] Monetary Incentive Delay Task
• [11min] Stop Signal Task
• [10min] Emotional N-Back Task

Harmonized imaging protocol 
using multi-band acceleration
200,000 brain images per participant



Backbone – Data Collection

All data for capture, scoring and sharing reside in ABCD-REDCap
Participant IDs are predefined (Centralized PII)
Longitudinal/multi-site (single arm)
Protocol changes are encouraged (10year study) and require curation of already captured data in REDCap
Auto-Scoring for continuous data transformations and derived scores

REDCap (database)

Data transfer
20x FIONA

Reporting
(home grown)

External assessment 
vendors (KSADS, TB, 

Pearson, Millisecond)

Issue tracking
Zammad

Centralized PII
(home grown)

Auto scoring
(home grown)

Documents
Confluence

Data sharing on NIMH Data Archive 

Systems:

A B C D E F …

Data Analysis and Exploration Portal 



Reporting - Study Tracking - Enrollment - Retention



Reporting - Study Tracking - Enrollment - Retention



Reporting - Study Tracking - Enrollment - Retention



Reporting - Study Tracking - Enrollment - Retention



Reporting - Study Tracking - Enrollment - Retention
Redefine instrument completion: 
Every answer is required (percentage complete by site = data access group)
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BL 11,873

6m 8,623

1y 4,951

18m 1,919

65,854 measures

Culture and Environment19
Mental Health37
Physical Health28
Substance Use19
Neurocognition10
Mobile Technology7

Imaging93
Other (passive data)7

Scans8
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4GB of shared spreadsheet data (year2) + 100TB of MR imaging data (DICOM/BIDS)



Yearly (rolling) release schedule

Spreadsheet data (year 12)
21 visits, 11,873 participants,
65,000 measures = 16.109 

values (16Billion) = 24GB

Baseline

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Year 9

Year 10



Data Exploration and Analysis Portal (DEAP)

Web-based interface, cloud deployment on NIMHDA
NIMH’s NDA data sharing platform as data source
Access to all ABCD measures shared in NDA17
Build-in nesting for multi-level covariates of choice
Access to visualizations and statistical model summary



abcdstudy.org
github.com/ABCD-STUDY



Medical Imaging (MRI/MRS), AI/ML, Visualization (MMIV.no)


