
Note: Findings were considered reliable if they were significant across at
least three consecutive thresholds. P values represent significance at the
most liberal threshold.

ADHD Linked to Lower Modularity during Rest & Cognitive Tasks
§ Greater ADHD symptoms were significantly associated with reduced
whole-brain modularity at rest (p = .01), and during the MID (p = .001),
N-back (p = .008), and SST (p < .001)

Interpretation: Results indicate that those with higher levels of ADHD lack the
formation of distinct hubs beneficial for information exchange under cognitive
demands and at rest.
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§ During childhood, the brain develops specialized functional
networks that manage cognitive demands (e.g. attention; Fair
et al, 2009)

§ Deviations from typical functional networks have been
associated with psychopathology (Davis et al, 2013; Fekete et
al. 2014)

§ However, research on the relationship between network
development and psychopathology has been limited by:

§ Small sample sizes
§ Psychological comorbidities
§ A reliance on categorically defined disorders RESULTS

CONCLUSIONS

Fig 1. Visual of graph theory metrics

GRAPH THEORY TERMINOLOGY
Node: Brain Area (e.g. circles in Fig 1.)

Edge: Steps between nodes (e.g., lines 
between nodes in Fig 1.)

Local Efficiency: Measure of how well a 
node’s neighbors can exchange information if 
that node is removed (Fig 1. A )

Modularity: Measure of the degree to which 
nodes form connections within a module or 
between modules (Fig 1. B)

OBJECTIVE
To take an exploratory approach to examining the association
between child functional network attributes and four dimensions
of psychopathology at rest and under reward processing, working
memory and inhibition tasks

x

NetworkTask, threshold, metric =
β x age + β x sex + β x race/ethnicity + β x MRI scanner model
+ β x General + β x Internalizing + β x ADHD + β x Conduct

Sample: Children ages 9 to 10 years from the Adolescent Brain
and Cognitive Development Study® (N = 3568)
fMRI Tasks: Resting state, Monetary Incentive Delay (MID), N-
Back, Stop Signal Task (SST)
Network Construction: Topology was derived from the Shen-
268 atlas to construct 8 functional networks (Shen et al, 2014)
Network Metrics: Graph theory quantified functional networks
attributes (Fig 1.) across four thresholds representing the
percentages of strongest connections in analyses (Sporns, 2018)
Dimensional Model of Psychopathology: Child Behavior
Checklist assessed aspects of psychopathology. Structural
Equation Modeling (SEM) derived four orthogonal dimensions of
psychopathology (Moore et al., 2020):

§ General Psychopathology (p factor)
§ Internalizing problems
§ Conduct problems
§ Attention Deficit/ Hyperactivity Disorder (ADHD)

Analysis: We examined associations between psychopathology
dimensions and graph theory metrics via SEM as follows:

SUPPORT & DISCLOSURES

§ Our dimensional model disentangles the variance that is unique
to ADHD from variance shared across psychopathology to
better examine ADHD’s neural properties

§ Findings reveal that those with greater levels of ADHD show
deficits in within-network communication and information hub
formation during several important cognitive states, including
rest, reward processing, working memory, and inhibition
§ This reveals a neural imbalance towards between-network
communication at the expense of within-network
communication

Takeaways: Using a large sample size and powerful dimensional/
graph theory frameworks, we illustrate that deficits in within-
network communication may be a specific neurobiological
biomarker of ADHD
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RESULTS CONTINUED
ADHD Linked to Reduced Efficiency at Rest

§ Greater ADHD symptoms were significantly associated with
lower local efficiency in the Motor Network at rest (p = .008)

§ No consistent associations were found between network
metrics and other psychopathology dimensions

Interpretation: Findings indicate nonoptimal short-range motor
network communication at rest specific to those with greater
ADHD symptoms


