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Attention Deficit Hyperactivity Disorder (ADHD) is the most common neurodevelopmental disorder in children, affecting approximately 6% of the population. ADHD is characterized by deficits in executive functioning (EF), including sustained attention, inhibitory control, and working memory. Pharmacological intervention is the most common treatment available, but it has notable limitations such as headaches and sleep interruption. The proposed research intends to gain a comprehensive understanding of how physical activity (PA) can be used as an alternative or supplementary treatment for ADHD. This study examines the impact of a short bout of PA on EF in 20 children with ADHD and 20 age-matched controls (ages 10-14). We utilize a within-subjects-counterbalanced design with participants engaging in two different sessions separated by 1-week: a PA session and a control session. The PA session includes a 10min bout of moderate-intensity biking, with a pre-post battery of cognitive assessments. The control session consists of a 10min silent reading session. We also use functional near infrared spectroscopy (fNIRS) during the cognitive assessments to measure changes in brain activation within the prefrontal cortex – a critical brain region involved in EF in ADHD symptomology. This protocol allows us to evaluate whether a short bout of PA supports greater prefrontal cortical activity, and consequently promotes cognitive functioning. We predict that a 10min bout of moderate PA will increase brain activity within the prefrontal cortex, and consequently improve EF. These findings will allow us to better understand how PA impacts cognitive functioning in children with ADHD and underlying neural processes.
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