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Introduction

• Determine the effect of specific modes of exercise (HIIT, yoga, 
and aerobic exercise) on brain waves and regional brain activity 

• Use the EEG device Emotiv EPOC+ to determine if significant 
changes occur in recorded brain waves (Theta, Alpha, BetaL, 
BetaH, Gamma) and regional brain lobes (Frontal, Parietal, 
Temporal, and Occipital)

• The outcome of this study may provide information to assist 
with selection of treatment interventions for clinicians as certain 
exercise forms can evoke desirable physiological responses 

• The human brain functions through neural activity that prevents 
degeneration, promotes brain health, and allows the body to fully 
function on all tasks capable by the human being.

• Neural activity creates brain waves that change depending on the 
body's response to cognitive and physical stimuli and is 
measured with electroencephalograms (EEG) that represent the 
electrical activity as waves or oscillations.

• Exercise can induce changes in brain waves therefore potentially 
produce a describable outcome when certain modes of exercise 
are selected.

• This study focused on the changes that occur in brain waves and 
regional brain activity during specific modes of exercise such as 
high intensity interval training (HIIT), yoga, and aerobic 
exercise on a stationary cycle ergometer. 

• The findings of this pilot study suggest that significant changes 
occur in brain waves and regional brain activity that varies with 
different modes of exercise depending on the type of physical 
activity being performed, the amount of concentration required, 
and other environmental factors.

• Further research is needed to determine at what specific parts of 
exercise and specific movements in each that results in either an 
increase or decrease of brain wave activity. 

• All data was analyzed using a Friedman ANOVA test to 
determine the significance of change in brain waves during the 
different modes of exercise and a post-hoc Wilcoxon test to 
identify where the significant differences were found during 
each exercise intervention

• Statistically significant changes (p < 0.05) occurred at each 
electrode for each brain wave during each mode of exercise 
except for yoga T8 (Beta L, Beta H, & Gamma) and aerobic 
exercise T7 (Theta, Alpha, BetaL, BetaH, Gamma) and T8 
(Theta, Alpha, BetaH).

Name of Data Points Collected For 10-Minute
Exercise Period

A Friedman ANOVA test was used to determine the brain wave responses to different modes of exercises. 
Below are leads and waves found to be statistically significant.

Methods
• Subjects were scheduled 3 different days across the span of 3 

weeks to meet with testing proctors and underwent a randomly 
assigned exercise session consisting of: HIIT (10-minute pre-
recorded video), Yoga (10-minute pre-recorded video), and 
aerobic exercise on a stationary cycle ergometer 

• Subjects rested 5 minutes prior to baseline/ pre- measurement 
and rested for 2 minutes after completion of assigned exercise 
intervention to monitor for signs of an adverse response 

• A submaximal workload (60% to 75% maximal heart rate) was 
elicited to evoke changes in brain wave activity through 
monitoring with The Borg Scale for Rating of Perceived 
Exertion (RPE) for dumbbell selection during HIIT and 
resistance on the cycle ergometer until the individual reported a 
RPE between 12 to 16 on a 6 to 20 scale

• Consistency of testing environment and equipment maintained

Discussion
• Alpha and Beta waves are the primary waves observed during 

muscle contraction, coordination, and breathing mechanics that 
are utilized during the specific techniques emphasized 
throughout HIIT, yoga and aerobic exercise interventions.

• Alpha waves have also been associated with an increased 
cardiovascular demand which naturally occurs with HIIT 
training and aerobic exercise on the bike and are typically 
positively correlated with cognitive performance and increased 
perception of calmness that occurs with the practice of yoga.

• Beta waves are associated with alertness which is utilized by the 
participants in this research study to complete physical exercise 
and coordinate specific exercises and motor plan for all activity. 

• Gamma wave significance is expected with replication of the 
pre-recorded 10-minute HIIT and yoga videos as the participants 
had not seen these videos prior to participating in the study and 
gamma waves are associated with increases in activity during 
initial exposure and learning.

• Decrease significance noted in temporal region with aerobic 
exercise on the bike likely due to decreased auditory processing 
required to perform exercise intervention (no exercise video)

• Limitations: Alterations in responsiveness or readings of EEG 
device due to hair thickness, participant head size, contact or 
reposition of device during exercise, subjectiveness of RPE 
scale, fitness level of participant, and distractions/ interruptions. 
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