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reatment of substance-use disorder and related developments in public

policy. In the past two decades, research has increasingly supported the
view that addiction is a disgase of the brain. Although the brain disease model of
addiction has yielded effective preventive measures, treatment interventions, and
public health policies to address substance-use disorders, the underlying concept
of substance abuse as a brain disease continues to be questioned, perhaps because
the aberrant, impulsive, and compulsive behaviors that are.characteristic of addic-

THIS ARTICLE REVIEWS SCIENTIFIC ADVANCES IN THE PREVENTION AND
t

" tion have not been clearly tied to neurobiology. Here we review recent advances in

the neurobiology of addiction to clarify the link between addiction and brain func-
tion and. to broaden the understanding of addiction as a brain disease. We review
findings on the desensitization of reward circuits, which dampens the ability to
feel pleasure and the motivation to pursue everyday activities; the increasing
strength of conditioned responses and stress reactivity, which results in increased
cravings for alcohol and other drugs and negative emotions when these cravings
are not sated; and the weakening of the brain regions involved in executive func-
tions such as decision making, inhibitory control, and self-regulation that leads to
repeated relapse. We also review the ways in which social environments, develop-
mental stages, and genetics are intimately linked to and influence vulnerability
and recovery. We conclude that neuroscience continues to support the brain dis-
ease model of addiction. Neuroscience research in this area not only offers new
opportunities for the prevention and treatment of substance addictions and related
behavioral addictions (e.g., to food, sex, and gambling) but may also improve our
understanding of the fundamental biologic processes involved in voluntary behav-
joral control.

In the United Statgs, 8 to_10% of people 12 years of age or older, or 201022
million people, are addicted to alcohol or other drugs.' The abuse of tobacco, alco-
hol, and {llicit drugs in the United Stafes ex"icts'@o?é than $200 billion annually
in costs related to crime, lost work productivity, and health care.?™ After centuries
of efforts to reduce addiction and its related costs by punishing addictive behaviors
failed to produce adequate results, recent basic and clinical research has provided
clear evidence that addiction might be better considered and treated as an acquired
disease of the brain (see Box 1 for definitions of substance-use disorder and ad-
diction). Research guided by the brain disease model of addiction has led to the
development of more effective methods of prevention and treatment and to more
informed public health policies. Notable examples include the Mental Health Parity
and Addiction Equity Act of 2008, which requires medical insurance plans to pro-
vide the same coverage for substance-use disorders and other mental illnesses that
is provided for other illnesses,’ and the proposed bipartisan Senate legislation that
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