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Addiction	is	a	brain	disease,	and	that	has	
implications	for	how	we	deal	with	the	issue



How	the	brain	and	mind	work	normally
Brain	dysfunction	and	its	tie	to	disease	
What	to	do	about	brain	disorders

Clinically
Public	policy



Your Brain on Drugs!
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To	feel	good
Sensation	seeking

To	feel	better
Self-medicating



Hoping	to	change	their	brains
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Despite Their Many Differences, most
Abused Substances Enhance the

Dopamine and Serotonin Pathways

How do drugs work in the brain?



Dopamine Pathways

Functions
•reward (motivation)
•pleasure,euphoria
•motor function

(fine  tuning)
•compulsion
•perserveration

Serotonin Pathways

Functions
•mood
•memory

processing
•sleep
•cognition
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Circuits Involved In 
Drug Abuse and Addiction

All of These Must Be Considered
In Developing Strategies to

Most Effectively Treat Addiction 



A Major Reason People 
Take a Drug is They Like 
What It Does to Their Brains
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Effects of Drugs on Dopamine Levels



Why Do Some People
Get Into Trouble With Drugs
And Others Don’t?

Another Critical Question…
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Genetics

Environment

Gene/
Environment
Interaction



Heritabilities Derived From Twin Studies

DRUG Males Females
Cocaine

Heroin (opiates)

Sedatives

Marijuana

Hallucinogens

Nicotine

44% (Tsuang et al., 1996)
79% (Kendler et al., 2000)

54% (Tsuang et al., 1996)

87% (Kendler, et al., 2000)

33% (Tsuang et al., 1996)
58% (Kendler, et al., 2000)

79% (Kendler, et al., 2000)

53% (Carmelli et al., 1990)

81% (Kendler et al., 1999)

79% (Kendler & Prescott, 1998)

72% (Kendler et al., 1999)







normal subject

cocaine abuser (1 month post)

cocaine abuser (4 months post)

Effect of Cocaine Abuse on Dopamine D2 Receptors



Comparison Subject       METH Abuser

Dopamine Transporter Loss After
Heavy Methamphetamine Use

Source: Volkow, N.D. et al., Am J. Psychiatry, 158(3), pp. 377-382, 2001. 



Neuroadaptations Occur
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But	we	know	the	circuits	involved	in	addiction	
are	similar	to	other	motivations
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Effects of Drugs on Dopamine Levels
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Does the Brain Recover?



DAT Recovery
with prolonged
abstinence from

methamphetamine

Normal Control

Methamphetamine Abuser
(1 month detoxification)

Methamphetamine Abuser 
(24 month abstinent) 

[C-11]d-threo-methylphenidate          



Addiction is, Fundamentally, a 
Brain Disease



Addiction is Not

Just a Brain Disease



Addiction Is A Brain Disease
Expressed As Compulsive Behavior

Both Developing and 
Recovering From It Depend on
Behavior and Social Context



DRUGS

BRAIN 
MECHANISMS

BEHAVIOR

ENVIRONMENT

HISTORICAL

ENVIRONMENTAL

- previous history
- expectation
- learning

- social interactions
- stress
- conditioned stimuli

- genetics
- circadian rhythms
- disease states
- gender

PHYSIOLOGICAL

Drug Addiction:
A Complex Behavioral and Neurobiological Disorder



Addiction	is	a	Brain	Disease



Too	simplistic
Let	addicts	“off	the	hook”
Some	thought	it	stigmatizing

Or	destigmatizing



We	can’t	just	will	addiction	away
Addiction	requires	comprehensive	
treatment	and	rehabilitation	approaches
Policy	questions:	

How	to	deal	with	addicted	individuals
Particularly	if	they	commit	crimes





Must	attend	to	biological,	behavioral	and	social	
aspects



Modified	from:	Simpson,	2001	(Addiction)
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Drugs	are	illegal
Some	addicts	commit	crimes	other	than	drug	
use
Addiction	often	leads	to	family	disruption
Addicts	can	be	a	drain	on	societal	resources





No More 
“War on Drugs”



Controlling	supply	versus reducing	demand
Failure	of	will	versus chronic	relapsing	illness
Punishment	versus treatment





Could	argue	it’s	unethical
Denying	needed	medical	care

At	a	minimum,	it’s	dumb!
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29%

Comparison
(n=210)
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*p<.05 significantly different 
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69%



Lee,	J.D.,	et	al.,	NEJM,	2016
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Only	20%	of	individuals	with	opioid	use	disorder	
receive	treatment	in	any	year
Only	5%	of	people	in	prison	who	have	OUD	
receive	treatment
Only	36%	of	formal	treatment	programs	offer	
medication	

(As	of	2016;	up	from	20%	in	2007)



Committee	on	Medication-Assisted	
Treatment	for	Opioid	Use	Disorder



Evidence	base	about	their	effectiveness
Rationale	based	on	understanding	addiction	as	
a	brain	disease



Misunderstanding	about	addiction	and	about	
medications
Ideology
Stigma
Search	for	simple	solutions
Everyone‘s	an	expert



Clinically
From	a	policy	perspective


