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ABSTRACT

ADHD is being recognized as a diagnosis that persists into adulthood
impacting educational and economic outcomes. There is an increased need
to accurately diagnose this population through the development of reliable
and valid outcome measures reflecting core diagnostic criteria. For example,
adults with ADHD have reduced working memory capacity (WMC) when
compared to their peers. A reduction in WMC indicates attention control
deficits which align with many symptoms outlined on behavioral checklists
used to diagnose ADHD. Using computational methods, such as machine
learning, to generate a relationship between ADHD and measures of WMC
would be useful to advancing our understanding and treatment of ADHD in
adults. This chapter will outline a feasibility study in which eye tracking was
used to measure eye gaze metrics during a WMC task for adults with and
without ADHD and machine learning algorithms were applied to generate
a feature set unique to the ADHD diagnosis. The chapter will summarize the
purpose, methods, results, and impact of this study.
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INTRODUCTION

Attention-Deficit/Hyperactivity Disorder is being recognized as a diagnosis
which persists into adulthood impacting economic, occupational, and
educational outcomes. Estimates indicate that 3-5% of adults have a diagnosis
of ADHD (Willcutt 2012) with prevalence estimated to have increased from
6.1% of the United States population in 1997 to 10.2% of the population
in 2016 (Xu et al. 2018). The disorder is behaviorally marked by difficulty
with attention to important details, difficulty initiating and completing tasks,
and difficulty modulating behaviors appropriately in relation to the situation
(Fields et al. 2017; Fostick 2017). According to Barkley (1997), adult ADHD
symptoms result from impairments of inhibition or the inability to regulate
and modulate prepotent responses. While a diagnosis of adult ADHD
presumes disinhibition, little is known about the physiological underpinnings
of that cognitive skill in relation to an adult ADHD diagnosis. There is an
increased need to accurately diagnose ADHD through the development and
implementation of objective and reliable outcome measures which reflect
core diagnostic criteria, like inhibition.

Researchers in cognitive psychology evidence attention control as the
measurable psychological construct which facilitates inhibitory responses
by allocating attention according to task demands, especially in the presence
of distracting stimuli (Conway et al. 2005; Engle 2002; Kane et al. 2001).
Attention control differentiates success during tasks requiring intentional and
sustained constraints for effective inhibition, like dichotic listening (Colflesh
and Conway 2007) or processing speech in noise (Ronnberg et al. 2013).
Measurements of attention control are demonstrated through differences in
working memory capacity (WMC) accounting for approximately 60% of
the variance seen across people on measures of WMC, like complex span
tasks (Engle et al. 1999). Adults with ADHD have reduced WMC when
compared to their peers (Michalek et al. 2014) and, despite the understanding
that disinhibition is central to an ADHD diagnosis and differences in WMC
mathematically represent the resource which makes inhibition possible, there
isapaucity of research investigating physiological responses during measures
of WMC which could differentiate adults with and without ADHD.

The primary goal of this work is to determine the feasibility of identifying
and integrating eye gaze metrics from a WMC task using machine learning to
generate a valid and reliable feature set which indexes and predicts an ADHD
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