
 

 
 

Science of Mindfulness 
 

I.  The brain’s security system 
 The amygdala 

o A pair of almond-shaped structures inside the brain  
o Like your brain’s security guard – it detects threats and serves as a gate to higher-level thinking 

 

 The PFC (prefrontal cortex, behind your forehead)  
o Where executive functioning occurs (think time management, attention, working memory, getting 

things done) 
o When the amygdala detects a threat, activity in the PFC decreases (think stressed state = closed 

gate) 
o Decreased PFC activity serves us well (for example, we are about to get hit by a flying object…we 

don’t really need to think about what to do, we just need to duck) 
 

 Sometimes the amygdala “fails”  
o With anxiety or stress, the amygdala may detect threats that are not actually threats (for example, 

we think someone is mad at us because they looked at us in a funny way) 
o Whether it is a true threat or an “amygdala fail,” the same response happens…we have decreased 

activity in our PFC 
o Decreased PFC activity means we are not able to think as clearly about what is going on; we may be 

prone to reactivity or be more short-tempered 
 

II.  The stress response: Fight, flight or freeze   
 After your brain has detected a threat, it triggers a cascade of events: 

1. First, it activates the sympathetic branch of the autonomic nervous system – think “S” for stress 
(sympathetic = stress) 
o The autonomic nervous system is responsible for “automatic” functions in your body, like 

keeping your heart beating or keeping you breathing even when you are not thinking about your 
breath 

o The sympathetic branch of the autonomic nervous system is like the gas pedal – it gets you 
revved up when there is stress 
 

2. Second, the stress response triggers your adrenal glands to release hormones 
o Adrenaline (in the form of epinephrine and norepinephrine) is released to get you “fired up” for 

fight or flight 
o Then cortisol is released – this is often referred to as the “stress hormone” 

 
3. Third, several changes in the body occur as a result of hormones released when the fight or flight 

response is triggered  
o Your heart rate and blood pressure increase 
o Your liver releases sugar to fuel your body for fighting or fleeing 
o The blood flows into your muscles to prepare for action 

 

  



 

III. The relaxation response 
 Relaxation triggers the parasympathetic branch of the autonomic nervous system – think “P” for peace 

(parasympathetic = peace)  

 The parasympathetic branch is like the brake – it slows things down 

 When this branch is activated, you are able to think clearly and rationally and respond to situations as 
they arise (vs react) 

 When we are relaxed, the amygdala – the brain’s security guard – is in a positive state, which means an 
open gate to higher level thinking 

 

IV. Changing your brain to decrease stress (aka Neuroplasticity) 
 Practice can make nearly perfect – the more we work to engage the parasympathetic branch (peace 

branch) of the autonomic nervous system, the easier it gets 

 The more we do this, the stronger the neural connections get – our brains change in response to our 
actions 

 Practicing even when we are not stressed can help us strengthen these neural connections and change 
our brains 

 Simple things to get us started: 
1. Breathing – take 3 deep belly breaths (imagine you are filling a balloon in your belly) 
2. Guided meditation – check out Headspace or Insight Timer smart phone apps to get started 
3. Prayer 
4. Physical activity – take a walk in the woods 
5. Listening to music 
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