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Study description

Research sample

Sampling strategy

Data collection

Timing

Data exclusions

Non-participation

Randomization

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

All raw and processed data used for these analyses are available in the ABCD Data Repository in the National Institute of Mental Health (NIMH) Data Archive
Collection #2573 (https://nda.nih.gov/abcd). To obtain permission to these data, users must create an account through the NIMH Data Archive and follow the
instructions on the website to gain access.

The current study uses an observational quantitative cross-sectional approach on the first wave of a longitudinal study.

Participants were selected from the larger, ongoing Adolescent Brain Cognitive Development (ABCD) study, which was designed to
recruit a cohort of children who closely represented the United States population (http://abcdstudy.org; see Garavan et al., 2018).
We analyzed the data from 6839 children ages 9-10 years based on the sampling strategy and exclusion criteria listed below,
approximately 50% of whom identified as female, and 50% as male. Our primary analyses focused on 1034 children whose families
made less than $25,000 for families of 4 and less, or less than $35,000 for families of 5 and more. Additional sample characteristics
are reported in the demographic table of the main text. This sample was chosen because it is the most demographically
representative of the US national population of adolescent neuroimaging to date.

The sampling strategy for the larger, ongoing study is reported in Garavan et al., 2018. For our current study, of all the available data
from the first wave of the ABCD study, we excluded children who did not provide information about family income and complete
data on all three cognitive tests, and/or if their MRI data did not meet ABCD’s usability criteria (see below). In addition, due to a
scanner error, we excluded post-hoc all children who were scanned on Philips scanners. This left us with 1034 children identified as
likely to be living below poverty (6839 across the whole sample).

Data were collected at each separate study site, as described further in Garavan et al., 2018. Children completed neurocognitive
batteries on an iPad when parents were not present (described above and in Luciana et al., 2018) and parents filled out demographic
information using REDCap; children also completed MRI scans, with scanning procedures described in Casey et al., 2018. Researchers
collecting the data were not aware of the hypotheses for the current study.

Data used in the current study were collected between September 2016 and October 2018.

Exclusion criteria were determined ahead of time and pre-registered. Of the 11,875 children who completed the baseline session, we
excluded children who did not provide information about family income and complete data on all three cognitive tests, and/or if their
MRI data did not meet ABCD’s usability criteria (see below). In addition, due to a scanner error, we excluded post-hoc all children
who were scanned on Philips scanners. This left us with 1034 children identified as likely to be living below poverty (6839 across the
whole sample).

This information from the larger ABCD study is not available to us.

No groups.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

See above.

Participants were recruited through schools with dynamic monitoring of population demographics in order to reduce
selection bias as much as possible. This procedure is described fully in Garavan et al., 2018.

This study was approved by the Institutional Review Board at each study site, with centralized IRB approval from the
University of California, San Diego.

Resting state; t1-weighted scan

After completing motion compliance training in a simulated scanning environment, participants first completed a
structural T1-weighted scan. Next, they completed three to four five-minute resting state scans, in which they were
instructed to lay with their eyes open while viewing a crosshair on the screen. The first two resting state scans were
completed immediately following the T1-weighted scan; children then completed two other structural scans, followed
by one or two more resting state scans, depending on the protocol at each specific study site.

Behavioral performance measures are not collected during administration of these scans.

Functional, structural

3 Tesla

Scan parameters were optimized to be compatible across scanner platforms, allowing for maximal comparability across
the 19 study sites. All T1-weighted scans were collected in the axial position, with 1mm3 voxel resolution, 256 x 256
matrix, 8 degree flip angle, and 2x parallel imaging. Other scan parameters varied by scanner platform (Siemens: 176
slices, 256 x 256 FOV, 2500 ms TR, 2.88 ms TE, 1060 ms TI; Philips: 225 slices, 256 x 240 FOV, 6.31 ms TR, 2.9 ms TE,
1060 ms TI; GE: 208 slices, 256 x 256 FOV, 2500 ms TR, 2 ms TE, 1060 ms TI). All fMRI scans were collected in the axial
position, with 2.4mm3 voxel resolution, 60 slices, 90 x 90 matrix, 216 x 216 FOV, 800ms TR, 30 ms TE, 52 degree flip
angle, and 6 factor MultiBand Acceleration. Motion was monitored during scan acquisition using real-time procedures
to adjust scanning procedures as necessary (see Casey et al., 2018).

Whole brain

Data processing was carried out using the ABCD pipeline and carried out by the ABCD Data Analysis and Informatics Core;
more details are reported by Hagler et al. (2019).

T1-weighted images were corrected for gradient nonlinearity distortion and intensity inhomogeneity, and rigidly registered to
a custom atlas. For resting state images, after initial scan volumes were removed, each voxel was normalized and demeaned.

Custom atlas

Resting state images were first corrected for head motion, displacement estimated from field map scans, B0 distortions, and




