
Discussion

This study focused on different exercise intensities on 
cortical activation in children with ADHD.

• With sufficient duration of acute exercise and 
regardless of exercise, intensity can induce a smaller 
theta/alpha power ratio, high intensity exercise may 
improve the cortical function of children with ADHD 
effectively, and normalize cortical activity by reducing 
theta/beta power ratio.

This study suggested that,

• High intensity exercise may bring some benefits to 
children with ADHD, such as better cognitive 
performance or better behavioral control.

• High intensity exercise may induce the optimal 
cortical activation for children with ADHD to increase 
the level of arousal to compensate hypoarousal 
phenomenon.

High intensity exercise had a lower theta/beta power 
ratio in the post-test than in the pre-test.
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3 (Region: Fz, Cz, Pz)

Repeated -measures ANOVA

What is ADHD ?

Brain state characterize by an individual with ADHD

Increased theta and decreased alpha or beta, or increased theta/
alpha power ratio or theta/beta power ratio is related to the cortical 
hypoarousal and deficit of inhibitory control in ADHD children.

What will happen after an acute exercise ?

The purpose of this study is to investigate the dose-response 
of aerobic exercise on resting-state EEG by examining the 
theta/alpha, theta/beta power ratio in children with ADHD.

The study hypothesize that moderate and high intensity of 
aerobic exercise would induce lower theta/alpha or theta/
beta power ratio.

Introduction

ADHD is a dysfunction characterized with childhood onset by symptoms 
of inattention and/or hyperactivity and impulsivity.

(American Psychiatric Association, 2013 ）

Cortical Hypoarousal
 (Satterfield, Cantwell, & Satterfield, 1974) (Saad, Kohn, Clarke, Lagopoulos, & Hermens, 2015) (Snyder & Hall, 2006) 
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 (Albrecht et al., 2008; Jonkman et al., 1999) 
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Function

Level of  
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(Grassmann, Alves, Santos-Galduroz, & Galduroz, 2014) (Kamijo, Nishihira, Hatta, Kaneda, Kida, et al., 2004)

Results
Theta/Alpha Power Ratio
Significant time × region interaction (F2, 54 = 3.97, p = .025)：

Significant session × region interaction (F2, 54 = 19.81, p < .001)：

• Post-test theta/alpha power ratio was smaller than pre-test 
only at Pz (t27 > 3.0, p < .01) 

• High intensity exercise showed the highest theta/alpha power 
ratio at Fz.

• Moderate intensity exercise showed a smaller theta / alpha 
power than low intensity exercise at Pz.

Theta / Beta Power Ratio
Significant session × time × region  interaction (F4, 108 = 2.88, 
p = .048 )：

Time effect at central region (F1, 27 = 16.98, p < .001) 
• Post-test showed a smaller theta/beta power ratio than the 

pre-test.

Session × time interaction (F2, 54 = 8.13, p = .002) at 
parietal region
• Post-test theta/beta power ratio was smaller than the pre-

test only for the high intensity exercise.
• High intensity exercise (mean = 2.33, SD = 0.93) had a 

smaller theta/beta power ratio compared to low intensity 
(mean = 2.49, SD = 0.11) following post-test (t27 > 5.85, p < 
.001). 

急性運動劑量對注意⼒不⾜過動症孩童安靜腦波的影響
Dose-response effect of acute exercise on resting-state EEG in 

children with Attention-deficit/hyperactivity disorder
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