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Investigation of meditation state using brain functional information
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We human beings spend about fifty percent of the time of our waking hours without any awareness what we

are doing now. It is said that such a mind wandering affects happiness.

To overcome this issue, mindfulness

meditation—paying attention to one’s experience in an accepting and nonjudgmental way—is getting popular. In
this research, we focus a function of attention regulation in mindfulness meditation. In spite of its popularity,
meditation needs a lot of practice until one experiences its effectiveness. We aim to reveal whether meditation
beginners can derive any positive effect even by easy way of focusing their breathing and counting them. We
measured brain activity during the meditation using functional magnetic resonance imaging and the whole-brain
functional connectivity was analyzed based on the graph theoretical perspective. Analytical results showed that
there were some differences of betweenness centrality and eigenvector centrality of brain functional network between

resting and meditation state.
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O 1: Brain regions that show significant differences (paired
t-test; P < 0.05) in betweenness centrality

Brain region t—score
Frontal Inf Orb L 7.43
Supp Motor Area R 2.90
Calcarine L 3.95
Thalamus L 11.04
Temporal Mid R 4.40
Vermis 4 5 -4.70
Vermis 6 3.53

O 2: Brain regions that show significant differences (paired
t-test; P < 0.05) in eigenvector centrality

Brain region t—score
Occipital Sup L 5.41
Putamen L -4.34
Pallidum L 4.09
Temporal Sup R 3.08
Temporal Mid L -4.22
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(d) Meditation state, axial view
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(b) Resting state (before medita-
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(c¢) Resting state (before medita-
tion), coronal view
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0 2: Comparison of brain functional network between resting state (before meditation) and meditation state.
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