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• The Adolescent Brain Cognitive Development (ABCD) Study® is the 
largest long-term study of brain development and child health in the 
United States. The ABCD Research Consortium consists of a 
Coordinating Center, a Data Analysis, Informatics & Resource Center, 
and 21 research sites across the country.  11,880 children ages 9-10  
joined the study. Researchers will track their biological and behavioral 
development through adolescence into young adulthood.



The ABCD Study® was 
initiated by the 
Collaborative Research on 
Addiction at NIH (CRAN):
NIDA, NIAAA, NCI

Today 10 NIH ICs are involved 
in the study as well as 4 
additional federal partners



• 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



Visit Schedule

• Comprehensive assessments at baseline and biennial follow up 

visits (including multimodal imaging)

• Briefer assessments at face-to-face interim year visits

• More frequent phone/web assessments



https://abcdstudy.org/scientists/protocols/



https://abcdstudy.org/scientists/protocols/



ABCD Open Science Model
A Unique Resource for the Entire Scientific Community

https://data-archive.nimh.nih.gov/abcd

ABCD Study Fast Track Data
Unprocessed neuroimaging data & basic participant demographics (age, sex)

 Currently available

Annual Curated Data Release
Annual release of curated data, including all assessment domains and many computational 
analysis pipelines.

 1.0 Released in 2018 with the first 4500+ participants
 2.0 Released in 2019 with 11,800+ participants
 3.0 Released in 2020 with several thousand 2 year FU visits
 4.0 Released in 2021 with interim follow-up data

https://abcdstudy.org/scientists.html
For more information on ABCD data sharing:

https://data-archive.nimh.nih.gov/abcd


RFA-DA-22-037 – Accelerating the Pace 
of Drug Abuse Research Using Existing 
Data (R01 Clinical Trial Optional)

RFA-DA-22-038 – Accelerating the Pace 
of Drug Abuse Research Using Existing 
Data (R21 Clinical Trial Optional)

PAR-22-137 – Accelerating  the Pace of 
Child Health Research Using Existing 
Data from the Adolescent Brain Cognitive 
Development (ABCD) Study (R01 Clinical 
Trial Not Allowed)

PAR-22-138 – Accelerating the Pace of 
Child Health Research Using Existing 
Data from the Adolescent Brain Cognitive 
Development (ABCD) Study (R21-Clinical 
Trial Not Allowed)

https://nda.nih.gov/abcdVersioned Data Releases

https://nda.nih.gov/abcd


ABCD Open Science Model
Community Response

• The NIMH Data Archive reports that at the end of 2021:
• Over 3700 unique users were authorized users of ABCD Data.
• 32 countries are home to user institutions
• Users download an average of 115 terabytes of data per month.

• Over 500 publications (listed on the website) have reported 
observations from ABCD data, more than half from outside 
investigators.

• Over 150 grants proposing to use ABCD data have been funded. 



A 14-question Screen Time Questionnaire (STQ) is completed annually in ABCD by youth, providing 
self-report measures of screen time use, divided by weekdays and weekends. 
Participants are asked how many hours per use “on a typical weekday” or “on a typical weekend” 
they use screens for different types of media. Response choices range from none coded 0 to  4+ 
hours coded 4.
12 questions ask about six different forms of recreational (not for schoolwork) media use, e.g., How 
many hours…do you: 

• “watch TV shows or movies” 
• “watch videos (such as YouTube)?”
• “Play video games on a computer, console, phone, or other device (Xbox, Play Station, iPad)?”
• “Text on a cell phone, tablet, or computer (e.g., GChat, WhatsApp, etc.)?”
• “visit social networking sites like Facebook, Twitter, Instagram, etc.?”
• “video chat (Skype, Facetime, etc.)?” 

The total amount of time spent on screens on an individual weekday or weekend day is a composite 
across all six forms of media types. 
The questionnaire also asks children to report the frequency with which they engage in mature video 
gaming and R-rated movie viewing (0 = never, 3 = all the time). 

ABCD Screen Time Questionnaire
A measure of screen media activity (SMA)



• Data from 4.0 Release
• SMA is higher in boys

• Youth were 12-13 during 
pandemic 

• Results of published 
studies have mostly 
focused on baseline data 
so far (9 and 10 year olds)



Screen Media Activity and Brain Structure in Youth: 
Evidence for Diverse Structural Correlation Networks from the ABCD Study

Paulus MP, Squeglia LM, Bagot K, Jacobus J, Kuplicki R, Breslin FJ, Bodurka J, Sheffield Morris A, 
Thompson WK, Bartsch H, Tapert SF (Neuroimage, 2019)

• An exploratory ‘group factor analysis’ revealed 
different patterns of association between SMA 
variables and brain morphometry.

• Factors with generally high SMA or with specifically 
high ‘social media use’ loadings were associated with 
externalizing, but not internalizing, behaviors on the 
CBCL and lower cognitive test scores, after covariate 
adjustment

• However, a factor with specifically high gaming 
loadings was associated with higher cognitive 
performances.

• 1.0 Data Release
• Partial Baseline:

• N=4277

• Methods:
• Group Factor Analysis

• Screentime
• Brain morphology

• Focus on associations with 
• Child mental health scales 

(parent report)
• Cognitive Function

• Adjusted for:
• Sex, BMI, 

ethnicity/ancestry, 
parental education, 
household income.



Screen time and early adolescent mental health, academic, and social outcomes 
in 9- and 10- year old children: 

Utilizing the Adolescent Brain Cognitive Development (ABCD) Study
Paulich KN, Ross JM, Lessem JM, Hewitt JK (PLOS ONE, 2021)

• Higher total SMA was moderately associated with more 
mental health and behavioral problems (externalizing), 
and poorer academic performance and sleep measures 
(parent report).

• However, higher SMA was also moderately associated 
with better peer relationships, and ‘internalizing’ mental 
health problems were not associated with SMA.

• Authors emphasized the small effect sizes for SMA in this 
young cohort (accounting for less that 2% of the variance 
in the outcome measures) and the considerably larger 
SES (income) effects.

• They concluded that SMA was unlikely to be substantially 
increasing health and mental health problems in 9 and 10 
year olds. 

• 2.0 Data Release
• Full Baseline:

• N=11,727 Age:  9 and 10 years

• Methods
• Linear Regressions estimated 

effects on:
• Mental health and behavior 

problems (CBCL)
• Academic performance
• Sleep quantity/quality
• Peer relationships

• Separately for weekday and 
weekend

• Adjusting for sex, income and 
ethnicity/ancestry



Associations between screen time and internalizing disorder diagnoses 
among 9- to 10-year-olds 

Roberston L, Twenge JM, Joiner TE, Cummins K (J Affect Dis, 2022)

• Depression and self-harm were diagnosed in 5-
7% and anxiety disorders in <2% of youth at 
baseline.

• Youth reporting more SMA were modestly more 
likely to be diagnosed with depression and self-
harm.  Weak evidence for an association of 
digital media use with anxiety diagnosis was 
observed.

• Authors caution against inferring causality but 
the analyses suggest modest associations 
between some symptom profiles and higher SMA 
at 9 and 10 years of age.

• 2.0 Data Release
• Full  Baseline:

• N = 11,780
• Methods:

• Compared groups with below 
and above 2 hrs p/day of 
reported use, and then 
examined exposure-response 
curves to compute relative risk.

• Focus was on diagnoses from 
abbreviated KSADS 
administered at baseline to 
youth.

• Adjusted for sex, income, 
parental education, caregiver 
employment, and 
ethnicity/ancestry



Screen time and problem behaviors in children: exploring the mediating role of sleep 
duration

Michelle D. Guerrero, Joel D. Barnes, Jean-Philippe Chaput, Mark S. Tremblay (Int J Behav Natr Phys 
Act, 2019)

• Modest associations of SMA variables with 
increased rule breaking, social problems, 
aggressive behavior, and thought problems, as 
well as reduced sleep duration were described. 

• The strongest effects reported were between 
reduced sleep duration and increases in these 
(and other) problem behaviors reported by 
parents.

• In statistical mediation models there was some 
evidence for partial mediation of SMA-problem 
behavior associations by sleep duration.

• 2.0 Data Release
• Full  Baseline:

• N=11,875

• Methods:
• Focus on problem behavior 

scales from CBCL and sleep 
measures

• Estimated mediation of 
effects of SMA on 
behavioral measures by 
sleep duration.

• Adjusted for sex, income, 
parental education, 
caregiver employment, and 
ethnicity/ancestry, BMI, 
and physical activity



Contemporary screen time modalities and disruptive behavior disorders in children: a 
prospective cohort study

Jason M Nagata, Jonathan Chu, Kyle T Ganson, Stuart B Murray, Puja Iyer, Kelley Pettee Gabriel, Andrea 
K Garber, Kirsten Bibbins-Domingo, Fiona C Baker (J Child Psycol Psychiatry, 2023)

• At the 1 yr follow up visit, parent-report KSADS 
assessments yielded ‘conduct disorder’ diagnoses in 
1.9% of the ABCD cohort, and ‘oppositional defiant 
disorder’ diagnosis in 6.3%.

• Analyses based on 2 thresholded groups (i.e., 
reporting < or > 4 hrs p/day of SMA at BL) yielded a 
69% higher rate of CD in the higher SMA group, and 
a 46% higher rate of ODD, adjusting for covariates.

• Each additional hour of SMA was associated with 7% 
increase in CD risk and 5% increase in ODD risk.

• For CD diagnoses, only social media use showed a 
significant association.

• 3.0 Data Release

• Full BL and 1Yr FU :
• N=11,875

• Methods:

• Poisson regression analyses 
estimated associations of BL (9-10 
yo) youth-reported SMA with 1Yr 
(10-11 yo) parent-report KSADS 
diagnoses of conduct or 
oppositional defiant disorder. 

• Adjusted for sex, income, parental 
education, caregiver employment, 
and ethnicity/ancestry, BL symptoms 
of CD or ODD, depression diagnosis, 
or family history of psychopathology



Screen Time Use Among US Adolescents During the COVID-19 Pandemic
Jason M. Nagata, MD, MSc, Catherine A. Cortez, BS, Chloe J. Cattle, BS, Kyle T. Ganson, PhD, MSW, Puja 

Iyer, BA, Kirsten Bibbins-Domingo, PhD, MD, MAS, and Fiona C. Baker, PhD (JAMA, 2022)

• At this assessment, early in the pandemic in 
May 2020, this subgroup of the ABCD cohort 
reported total SMA for 7.7 hours p/day (up 
from 3.8 hours p/day at BL).  This may relate 
to differences in the survey items and/or the 
age of the youth.

• COVID-related worry and stress were 
associated with more SMA.

• More social support and coping behaviors 
were associated with less SMA.

• Special Release of COVID Survey Data

• Responses were voluntary
• 5,412 responded

• Methods:

• Remotely administered survey assessed 
COVID related changes in mental health, 
schooling, coping behaviors, social 
support, and a COVID-adapted survey of 
screen media activity.

• Regressions estimated associations of 
SMA with MH factors.

• Adjusted for sex, ethnicity/ancestry, 
household income, parental education.



ABCD Cyberbullying Questionnaire

Cyberbullying victimization was assessed with the question:

"Have you ever been cyberbullied, where someone was trying on purpose to harm you or be 
mean to you online, in texts, or group texts, or on social media (like Instagram or Snapchat)?”

Cyberbullying perpetration was assessed with the question, 

"Have you ever cyberbullied someone, where you purposefully tried to harm another person or 
be mean to them online, in texts, or group texts, or on social media (like Instagram on 
Snapchat)?" 

For both cyberbullying victimization and perpetration, participants were also asked if this 
occurred in their lifetime as well as in the past 12 months.



Social Epidemiology of Early Adolescent Cyberbullying in the United States
Jason M Nagata, Nora Trompeter, Gurbinder Singh, Kyle T Ganson, Alexander Testa, Dylan B Jackson, 
Shervin Assari, Stuart B Murray, Kirsten Bibbins-Domingo, Fiona C Baker (Acad Pediatr., 2022)

• Lifetime cyberbullying victimization was reported 
in 9.6% of the cohort, and perpetration in 1.1%

• Girls reported higher rates of victimization and 
boys reported higher rates of perpetration.

• While there was no evidence for 
ethnicity/ancestry differences in victimization, 
sexual minorities reported 2.83 higher odds of 
victimization.

• Lower household income was associated with 
1.64 higher odds of victimization.

• 4.0 Data Release
• Cross-sectional analyses of 

2Yr follow-up data:
• N=9,429

• Methods:
• Logistic regressions to 

estimate associations 
between 
sociodemographic 
factors and 
cyberbullying 
victimization and 
perpetration



Association of Video Gaming With Cognitive Performance Among Children

Bader Chaarani, PhD; Joseph Ortigara, MS; DeKang Yuan, MS; Hannah Loso, PhD; Alexandra Potter, 
PhD; Hugh P. Garavan, PhD (JAMA Network, 2022)

• Based on the ABCD youth STQ administered at baseline, 
subgroups of participants reporting over 21 hours 
p/week of video gaming (VGs) were compared to 
nongamers (NVGs) on task performance and brain 
activation from 2 task fMRI paradigms: one while 
performing a motor response inhibition task, and the 
other while performing a working memory task.

• Although scores on mental health problems from the 
CBCL were consistently slightly elevated in the VGs, these 
were not significant differences nor were the scores in 
the clinical range.

• Task performance on the in-scanner inhibitory and 
working memory measures were both significantly higher 
in the VGs, not confounded by sex.

• Focal changes of brain activation in regions known to 
contribute to performance on the tasks were also 
enhanced in the VGs during task performance.

• 2.0.1 Data Release
• Case Control Sampling:

• N=2217 

• Methods:
• Performance on behavioral 

tasks administered during 
fMRI paradigms and brain 
activation were compared 
in groups of heavy gamers 
and nongamers.

• Adjusting for sex, scanner, 
estimates of IQ, pubertal 
staging, and household 
income.



Public Facing Summary (Infographic) for Distribution to ABCD Cohort, 
Consortium, Collaborators, and Community Followers

(courtesy of our NIH Collaborators)

• ABCD assesses screen 
media activity on an 
annual basis.

• Questions are asked about 
TV, streaming videos, 
gaming, internet 
browsing, social 
networking sites and apps, 
etc.

• Weekday and weekend 
use and mature content 
are also queried.



• SMA is increasing with age 
and is higher in boys

• Youth were 12-13 during 
pandemic 

• Boys and girls use 
different types of digital 
media.



• Several studies have 
shown that there are 
modest SMA associations 
with  behavioral problems 
and academic 
achievement, but also 
with higher social 
functioning.

• Video gaming exhibits  
associations with stronger 
cognitive skills, including 
inhibitory functions and 
working memory.

• High levels of social media may 
also be associated with anxiety, 
and conduct disorder in boys.



• Sleep problems are also 
associated with high 
SMA and may mediate 
some component of the 
associations with 
mental health 
symptoms and other 
outcomes. 

• In ABCD data, 
associations of poor 
health and mental 
health with sleep are 
stronger than those 
with SMA.



• During the pandemic 
SMA increased sharply 
for some youth and this 
was correlated with 
their reports of stress, 
but less increase was 
observed in those youth 
with good social 
support and coping 
behaviors.

• Cyberbullying 
victimization is reported 
by 9.6% of youth, and is 
more often suffered by 
sexual minority youth 
and youth from low 
income families



• Causal links are hard to make 
with this early view from an 
observational study.

• Effects of sleep quality and 
household income were often 
considerably larger than those 
of SMA in the same models

• Upcoming releases should 
clarify whether the weak SMA 
associations with poorer 
outcomes in  mental health, 
academic achievement, and 
problematic behavior persist 
and strengthen.



Thanks!
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