How Meditation

Changes the Brain




Tools of Brain Function Study
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Amygdala

Feelings of fear and anxiety
Activated in case of PTSD
Activity suppressed by prefrontal cortex

Activity reduced by mindfulness meditation =N




Insula

Activates sympathetic nervous system in executive functions (Vargas, 2016)
Regulates cognitive function & emotion (Mrazek , 2016)
Interoceptive sensation

Activated after meditation practice / Cortex thickened in advanced meditation
practitioners (Tang, 2015)

For advanced practitioners, insula was more activated
to negative sound stimuli (Lutz, 2008)




Anterior Cingulate Cortex (ACC)

 Attention allocation, impulse regulation, emotional regulation
« Abnormal findings in ADHD & OCD

 Sustenance of attention during meditation / Activity reduced for advanced meditation
practitioners
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Precuneus

e Default mode network (Buckner, 2008)

» Reduced activity in advanced practitioners / Beginning practitioners also showed
reduced activity in precuneus in the state of meditative absorption (Brewer, 2014)

 Strengthened from mindfulness training for ADHD patients (Bachmann, 2018)




DLPFC; Dorsolateral prefrontal cortex

» Engages in mental concentration

« Self-control and self-regulation which enable final conclusion by putting together
various information

 Activated in beginning practitioners but reduced activity in advanced practitioners




DMN: Default Mode Network

« Zoning out, daydreaming

« Activated when thinking about the past or future (Spreng,
2010)

« Activation reduced through meditation (Fox,2014)
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Mindfulness
meditation
' |- iti :
Attentpn Self-cognition Affect regulation
regulation (awareness)

ACC insula ACC
MPFC MPFC MPFC
striatum precuneus amygdala

Self-regulation

(Tang et al,, 2015)



Mindfulness

meditation
Salience Directional Executive
network network network

Parietal lobe ACC
Temporoparietal insula

junction Basal ganglia

Self-regulation

DLPFC
Right parietal lobe

(Falcone et al., 2018)
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With more advanced practice, more reduced activity in right posterior

cingulate cortex toward noise

With more advanced practice, more reduced activity in right amygdala toward

negative noise

(Brefczynski-Lewis, 2007)
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(Garrison, 2013) (Brewer, 2014)

“Felt a lot more relaxed,

like it was less of a
struggle to prevent my
mind from wandering”

Feeling the
breath physically

Activity of posterior cingulate cortex reduced during meditation practice

or in the state of meditative absorption
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At short meditation experiences (like Templestay) activity increased in ACC

& DLPFC when attention level was examined.

(Kwak, 2020)




Brain areas activated from meditation

ACC
(Ant. Cingulate cortex)
Function: self-regulation

Prefrontal
cortex
Meta cognition

Striatum
Attention shift

Amygdala
Affect regulation

Post. Cingulate cortex,
Precuneus
Function: self-cognition

Insula
Body cognition







