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Recovery is:

Rewiring your brain. 
The Craving Mind: From Cigarettes to Smartphones to Love—Why We Get 

Hooked and How We Can Break Bad Habits  Judson Brewer and Jon 
Kabat-Zinn Ph.D. 

Reward-based Learning & Recovery

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 3 

3

Pleasure Center

We are reward seeking machines. 

Reward-based Learning & Recovery
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Pleasure Center

The reward system exists to get us to seek what we 
need. 

It alerts us to the sights, sounds, and scents that point us 
to the reward.

It operates in the realm of instinct and reflex.  

https://www.yourbrainonporn.com/how-science-unlocking-secrets-addiction-national-geographic

Reward-based Learning & Recovery
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Reward-based Learning

Addiction Hijacks the Brain
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Pleasure Center

Addiction Hijacks the Brain

How?
First: 
“Phasic Firing” – Doesn’t happen all the time.

“This is where the magic happens!”

I love it!
I’ve got to 
have it!
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Reward-based Learning

Addiction Hijacks the Brain

Second, we identify: 
“Stimuli” – What we call:

Triggers
That Predict Rewards
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Reward-based Learning

Happiness vs. Pleasure

“Somewhere in human history, we were conditioned 
to think that the feeling we get when dopamine 
fires in our brain =

HAPPINESS! 

. . . this was probably set up so that we would 
remember where food could be found, not to give 
us the feeling ‘you are now fulfilled!’”   
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Reward-based Learning

Addiction Hijacks the Brain

Phasic Firing Decreases
Because the Brain Knows it Works –
Becomes a low level of Continuous firing 
when a reward is received.
Tolerance

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 10 Triggers Cause

Craving

Comes up from the limbic brain with 
speed and force.
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The Limbic System along w/the “reptilian,” 

automatic brain responses comprise the 

FAST MOVING, LOW-ROAD of the 

brain.

The “GO” part of the brain.

Reward-based Learning

The Low Road
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It’s called System 1 or the Default Mode 

Network (DMN)

When the low road is leading the way.

Reward-based Learning

The Low Road
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When we’re in System 1 the cortex 

translates the “Low Road/The Go Brain” 
to:

“I want:” craving, impulses, and gut instincts 
(instant impressions).

The “Me” Channel!

It’s all about me, 

All the time!

Reward-based Learning

System 1
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System 1 in the Cortex:

Reward-based Learning

System 1/DMN
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Default Mode Network

“This just in . . .”

Reward-based Learning

The “Me Channel”
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Pleasure Center

DA is activated when people talk about 
themselves.

Can ‘get hooked’ on doing it obsessively.

Reward-based Learning

The “Me Channel”/DMN
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Neurological Development

DMN

The default mode network gets quiet 

when concentrating on a task, but 

lights up in circumstances that promote 

boredom. 
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The SLOW MOVING, HIGH-

ROAD of the brain.

Also known as, System 2

Reward-based Learning

The High Road
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The part of the brain that most 

recently evolved. 

Represents our higher capacities,

Reward-based Learning

System 2: The High Road
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The prefrontal cortex consciously 

regulates behavior.

The first to go offline when we get 

stressed.

Back to System 1, 

The DMN

Reward-based Learning

The High Road

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 21 

21

Posterior Cingulate Cortex

Ventromedial Prefrontal 
Cortex

Dorsolateral Prefrontal 
Cortex

Dorsolateral Prefrontal 
Cortex

Anterior Cingulate Cortex & 
Insula

Craving       
Loop
Recovery 
Loop
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System 1 is like Captain Kirk:

Our passionate and sometimes irrational 

mind - More primitive, emotional & 

impulsive. 

Reward-based Learning

High & Low Road
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System 2 is like Mr. Spock:

Our rational mind – System 2

Reward-based Learning

High & Low Road
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Reward-based Learning
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▪ Working together

▪ Emotional Intelligence

Reward-based Learning

Goal: System 1 & 2
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Reward-based Learning

The Trolley Dilemma & the  

Difference between System 1 and 2
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Reward-based Learning

The Trolley Dilemma & the  

Difference between System 1 and 2

Decety, J. et al. (2012) The contribution of emotion and 
cognition to oral sensitivity: a neurodevelopmental study. 
Cereb. Cortex 22, 209–220  
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MORAL INTUITIONMORAL REASONING
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▪ Emotional Intelligence/Wise Mind

Reward-based Learning

System 1 & 2 Working 

Together =
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Simple things: 

Enough sleep.

Eat well & enough,

Exercise, etc., 90

Helpful to keep System 2’s gas 

tank full.
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How to Rewire?

❖ One way:

❖ Focus on our natural tendency to learn 

from rewards!

❖ Part of this is learning how to move from 

temporary happiness & pleasure(System1)

❖ To:

Reward-based Learning
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❖ Lasting peace, contentment 

and joy!141

How to Rewire?

Reward-based Learning
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How to Rewire?

❖ Focus on the type of reward:

❖ From immediate, quick pleasure to 

slower, less dramatic pleasure!

Reward-based Learning
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How to Rewire?

❖ When craving or caught up in 

negative thinking . . .

❖ Refocus

❖ Distract

Reward-based Learning
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How to Rewire?

❖ The Multitasking Myth

❖ Can only focus on 1 thing at a time

Reward-based Learning
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Reward-based Learning

Reward-based Learning

So, craving is like a fire

Fed by using and thinking about using… 

Burns down when there is no more fuel
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How to Rewire/Refocus?

❖ Gratitude

Reward-based Learning
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How to Rewire?

❖ Gratitude

❖ Loving Kindness

❖ Goals

❖ Short-term pain, Long-term gain!

Reward-based Learning
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Intertemporal Bargaining*

Keep an Eye On The Big Picture/Your 
Goal

“One is too many, a thousand not 
enough.” Big Book

Recovery:

Short-term pain, Long-term gain

*J.Monterosso, bundling rewards – offers the “best framework for scientific progress in the understanding of recovery from addiction. . . .  you’re in a position 
where individual decisions from that point forth have some connection to this big plan you have . . .” http://www.thefix.com/content/how-do-addicts-
make-decisions,ref. 6/20/15
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Short-term pain?

❖ Stop the pursuit of addiction.

❖ Stop the pursuit of negative 

behaviors.

Reward-based Learning
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The “STOP” part of the brain:

A wedge between the impulse and the action (Brown 

& Lewis)

Reward-based Learning

Solution: Reward-based Learning
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Short-term pain?

❖ Stop the pursuit of addiction.

❖ Think it through.

❖ Play the tape forward.

Reward-based Learning

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 43 

43

How to Rewire?

❖ In addition, to the type of pleasure to 

pursue, 

❖ Pay attention to our stress:

❖ our feelings,

❖ our dis-ease.

❖ These can be our compass! 141

Reward-based Learning
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Reward-based Learning

Reward-based Learning

Needle of “south” points toward stress

And the natural tendency to look for 

immediate relief 

and the distraction of short-term reward 

and pleasure . . .
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Reward-based Learning

Reward-based Learning

When stressed (trigger):

1. Protectively contract or distance ourselves 
(behavior), [Using/drink]

2. Feel better (reward). 

With each contraction, we become more rigid, less 
resilient. 

The deeper we groove these pathways into the brain, 
the more likely they are to become ruts that we 
get stuck in 185  
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Reward-based Learning

Reward-based Learning

Needle of “north” points away from stress . . .

Learn to walk the other way!

b
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Reward-based Learning

Reward-based Learning

Through the hard work of a recovery 

program . . .

Less intense and longer lasting pleasures.

b
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Reward-based Learning

What to do when get Lost because of:

➢ Stress

and

➢ Chasing quick relief and pleasure?

➢ STOP!
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Reward-based Learning

Reward-based Learning

If get lost in the woods:

➢ Stop

➢ Breath

➢ Think

➢ Activate System 2

➢ Use a compass!

Only when reoriented and have a clear sense 
of direction should you start moving 
again. 
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Reward-based Learning

Reward-based Learning
When get lost in Life:

➢ Angry 

➢ Frustrated

➢ Confused

➢ Craving

Can pull out our compass and ask ourselves, 
“Where am I headed with this?”

“We can even bow to our habit in a gesture of 
gratitude because in fact, in this moment, 
it is acting as a teacher.” (Brewer, 194)
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Reward-based Learning

The Law of Holes

When you find yourself in a 
hole:
Stop digging!6
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Using System 2 to deal w/cravings

Reward-based Learning

System 2: The High Road
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Reward-based Learning

Cravings

Wash over the brain like a wave.
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Reward-based Learning

Reward-based Learning

Sometimes the waves are small.
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Reward-based Learning

Reward-based Learning

Sometimes they’re huge.
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Reward-based Learning

Cravings - Solutions

1. Don’t take the wave. Dive under the wave.
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Stop, Distract/Re-focus

❖ Think it Through/Play the Tape 

Forward

❖ What Are My Goals?

❖ Gratitude

❖ Loving Kindness

Reward-based Learning
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Reward-based Learning

Cravings - Solutions

1. Don’t take the wave. Dive under the wave.
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Reward-based Learning

Cravings - Solutions

2. Learn to Surf it!
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Reward-based Learning

Reward-based Learning

Can use mindfulness.

To learn to surf the waves.

Observe the craving.

This “noting practice” can be a surfboard to 
help  get on the craving wave and ride it 
until the wave is over or get to shore. (Brewer, 

24)

g  
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Reward-based Learning

Cravings - Solutions

Sometimes can even have fun with it!
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Reward-based Learning

Cravings - Solutions

2. Sometimes you wipe out!
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Reward-based Learning

Cravings - Solutions

Surviving!

What is your 
recovery 
rip cord?

Your life 
preserver?
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Reward-based Learning

Ride the Wave with RAIN

➢RECOGNIZE and Relax

➢ACCEPT 

➢INVESTIGATE 

➢NOTE

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 65 

65

Reward-based Learning

Ride the Wave with RAIN

➢ RECOGNIZE the wanting or craving is coming, and then RELAX into it.

➢ ACCEPT this wave as it is; don’t ignore it, distract yourself, or try to do 

something about it. This is your experience. Find a way that works for you, 
such as a word or phrase, or a simple nod of the head (I consent, here we 
go, this is it, etc.). To catch the wave of wanting, you have to study it 
carefully,

➢ INVESTIGATING it as it builds. Do this by asking, “What does my body 

feel like right now?” Don’t go looking. See what arises most prominently. 
Let it come to you. Finally, 

➢ NOTE the experience as you follow it. Keep it simple by using short 

phrases or single words. For example: thinking, restlessness in stomach, 
rising sensation, burning, etc. Follow it until it completely subsides. If you 
get distracted, return to the investigation by repeating the question, what 
does my body feel?  
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Reward-based Learning

Ride the Wave with RAIN

➢RECOGNIZE and Relax

➢ACCEPT 

➢INVESTIGATE 

➢NOTE

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 67 

67

Reward-based Learning

Mindfulness

“This awareness is what mindfulness is all about:

Seeing clearly what happens when we get caught 
up in our behaviors and then becoming 
viscerally disenchanted.” (Brewer,31)
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Reward-based Learning

Joy Vs. Excitement

❖ Excitement brings with it restlessness and a 
contracted urge for more.

❖ Joy that results from curiosity is smoother, and 
open, rather than contracted. 

❖ Joy arises from being attentive and curious.

❖ That type of consciousness is possible virtually 
at any waking moment.  It just takes 
awareness.

❖ Excitement requires something to happen to us 
or requires us to procure something that we 
want. 
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Reward-based Learning

Joy Vs. Excitement

❖ To start switching from excitement to 
joyful engagement:

1. Notice triggers (stress)

2. Drop into an open, curious awareness.

3. Notice the rewards

❖ RAIN
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Reward-based Learning

Pleasure vs. Happiness

A Pleasure rush comes from being in System 1 – the 
Default Mode Network

A slow, steady pleasure drip comes from being in 
System 2 – the Frontal Attention Network

=

HAPPINESS
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If reward-based learning is our natural tendency,

why not co-opt it to learn how to move from 
temporary “happiness” to lasting states of 
peace, contentment, and joy? 141

Until we define happiness for ourselves, clearly 
seeing the difference between excitement and 
joy . . . 

We will keep returning to the fruits of our desires. 143

Reward-based Learning

The Secret Sauce
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Pay Attention.

Strengthen your Prefrontal 

Cortex/System 2.

Reward-based Learning

The Secret Sauce
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Reward-based Learning

The Secret Sauce

Survive Cravings 

Distract - Refocus

Surf them when you can.
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Follow your compass to less stress.

Learn to notice the quiet pleasures 

that lead to long-term peace, 

contentment and joy!

Reward-based Learning

The Secret Sauce
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The End!
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Reward-based Learning

Pleasure vs. Happiness

Instructions for living a life: Pay attention. Be 
astonished. Tell about it.11 

Blue highlight | Page: 152
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Reward-based Learning

Pleasure vs. Happiness

Confucius’s advice: “Before you embark on a journey 
of revenge, dig two graves.” Once I clearly 

Note:Use in anger lecturr
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Reward-based Learning

Pleasure vs. Happiness

Flow is at the opposite end of the spectrum from 
habit. 

Blue highlight | Page: 163

flow as “being completely involved in an activity for 
its own sake.”166
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Reward-based Learning

Pleasure vs. Happiness

“The most we can hope for is to create the best 
possible conditions for success, then let go of the 
outcome. The ride is a lot more fun that way.”5 

The Secret Sauce 

Blue highlight | Page: 169
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Reward-based Learning

The Secret Sauce

The important thing is to enjoy the activity for its 
own sake, and to know that what matters is not 
the result, but the control one is acquiring over 

one’s attention.”7
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Reward-based Learning

The Secret Sauce

relapsed because they couldn’t handle the stress. 
Without some type of training to increase their 

prefrontal cortex goes offline from the stress, and 
179
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Reward-based Learning

Reward-based Learning

Connection

Then

Direction
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Reward-based Learning

Mindfulness

Dal Lin, Carlo & Poretto, Anna & Scodro, 
Marta & Perazzolo Marra, Martina & 
Iliceto, Sabino & Tona, Francesco. 

(2015). Coronary microvascular and 
endothelial function regulation: 

Crossroads of psychoneuroendocrine 
immunitary signals and quantum 

physics [Part C]. Journal of 
Integrative Cardiology. 1. 
10.15761/JIC.1000137.
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Reward-based Learning

Mindfulness
Dal Lin, Carlo & Poretto, Anna & Scodro, Marta & Perazzolo Marra, Martina & Iliceto, Sabino & Tona, Francesco. (2015). Coronary microvascular 

and endothelial function regulation: Crossroads of psychoneuroendocrine immunitary signals and quantum physics [Part C]. Journal
of Integrative Cardiology. 1. 10.15761/JIC.1000137.
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Reward-based Learning

Mindfulness

“meditation” has a specifc meaning: a mode

of mental functioning based on the control of attention that has 

strong

repercussions both in terms of cognitive and physiological 

standpoint. 
Dal Lin, Carlo & Poretto, Anna & Scodro, Marta & Perazzolo Marra, Martina & Iliceto, Sabino & Tona, Francesco. (2015). 

Coronary microvascular and

endothelial function regulation: Crossroads of psychoneuroendocrine immunitary signals and quantum physics [Part C]. 

Journal of Integrative Cardiology. 1. 10.15761/JIC.1000137.

The fundamental teaching of not reacting to the contents of the 

mind as if they were reality 
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Reward-based Learning

Mindfulness
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Reward-based Learning

Mindfulness

we can pull out our compass and ask ourselves, 
“Where am I headed with this?” We can even 

bow to our habit in a gesture of gratitude 
because in fact, in this moment, it is acting as a 

teacher, 194
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Prevention
LISTEN, LISTEN, LISTEN

• Bite your tongue

• Let the experience talk to 

your teen, not you!

• Reflective listening

• They need you to hold up 

the mirror . . .

• Adolescence: Learner’s 

permit on life.
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Increasing Motivation
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Making the Journey the Goal

+
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Slide 91 Experienced meditators demonstrate decreased DMN activation during meditation. 

Judson A. Brewer et al. PNAS 2011;108:50:20254-20259

©2011 by National Academy of Sciences  
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The reward system was built for survival:

When survival for the individual and the species, depended on 
the ability to obtain food and sex …

But now we live in a world with 24/7 opportunities to get 
rewards.

And of course, drugs and alcohol 

https://www.yourbrainonporn.com/how-science-unlocking-secrets-addiction-national-geographic

Reward-based Learning & Recovery
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Slide 93 Experienced meditators demonstrate coactivation of mPFC, insula, and temporal lobes 
during meditation. 

Judson A. Brewer et al. PNAS 2011;108:50:20254-20259
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 94 Experienced meditators demonstrate coactivation of PCC, dACC, and dlPFC at baseline and 
during meditation. 

Judson A. Brewer et al. PNAS 2011;108:50:20254-20259

©2011 by National Academy of Sciences  
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Reward-based Learning

Mindfulness

the reward pathways of the brain previously 
shown to become active during romantic love 

(and in studies of cocaine addicts) were notably 
quiet during loving-kindness practice. Might 

there be a unique neural signature 139 
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Reward-based Learning

Reward-based Learning

Connection

Then

Direction
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Slide 97 Experienced meditators demonstrate decreased DMN activation during meditation. 

Judson A. Brewer et al. PNAS 2011;108:50:20254-20259

©2011 by National Academy of Sciences  
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Reward-based Learning

Reward-based Learning

Craving is like a fire

Fed by using… 

Burns down when there is no more fuel
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Reward-based Learning

Pleasure vs. Happiness

notice the trigger (stress), perform the behavior 
(become interested and curious), and reward 

ourselves in a way that is aligned with our stress 
compass (notice joy, tranquility, concentration, 

and equanimity). Repeat. 
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Pleasure Center

Addiction Hijacks the Brain
Phasic firing of the VTA stops once the Motivated Adaptive Behavior is burned in. Internet Sex Addiction Treated With Naltrexone 
(2008)

How?
First: 
“Phasic Firing” – Doesn’t happen all the time.

“This is where the magic happens!”
I love it!
I’ve got to 
have it!
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