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Objectives

Understand why adolescents 
are at greater risk for 

substance use disorders

1
Understand how addiction 

changes the brain

2



Addiction is a Pediatric 
Brain Disorder



Addiction is a Pediatric Disorder
§ 90 percent of adults with any 

substance use disorder initiated 
substance use as teens

§ Early adverse experiences 
strongly influence risk for 
substance use disorder
§ Child neglect and maltreatment
§ Drug use and addiction among parents

http://www.jpedhc.org/article/S0891-5245(16)30279-6/pdf; 
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http://www.jpedhc.org/article/S0891-5245(16)30279-6/pdf

Brain 
Development 

Continues 
Until the Early 

to Mid 20’s



Experiences 
Drive Brain 
Development



The brain grows rapidly, 
forming trillions of short 

and long range connections 
between cells

The final stage of 
development is pruning 
these connections for 

specificity and precision

Pruning is driven by 
experience

Image source: Conel, JL. The postnatal development of the human cerebral cortex. Cambridge, Mass: Harvard University Press, 1959
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Delaying Initiation is Key to Prevention

§ 9 out of 10 people with a substance use disorder started using in 
adolescence

§ Those who use addictive substances before age 15 are 6.5 times more 
likely to develop an addiction as those who delay use until age 21 or older 

§ 11% of adolescents develop a substance use disorder before they reach 18

§ Earlier onset of substance use predicts greater addiction severity

http://www.jpedhc.org/article/S0891-5245(16)30279-6/pdf

Addiction is a Pediatric Disease



Addiction Changes the 
Brain



Reward/Survival

Decision Making

Impulse Control

Learning Memory

Stress

Motivation

Addiction Changes Brain Circuits



https://blogs.scientificamerican.com/observations/what-does-it-mean-when-we-call-addiction-a-brain-disorder/

Biopsychosocial 
Model Biological

(e.g. genetics, epigenetics, 
neurochemistry, 

physiological responses)

Social
(e.g. relationships, 

social supports, 
culture, socio-

economic status)

Psychological
(e.g. mental health, 

attitudes, memories, 
perceptions, stress, 

beliefs)



The Reward 
Circuit 
Reinforces 
Behaviors that 
are Essential for 
Survival



What makes substances addictive?
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Hijacking the Survival Center



Your 
Brain 
Likes 
Balance



Too much dopamine



Your brain adjusts to 
be less responsive to 
dopamine



With abstinence 
dopamine decreases 
and the circuit is out 

of balance in the other 
direction



Because the adolescent 
brain is more plastic 

the changes are more 
pronounced and 

persistent



Your Brain Likes to Stay Balanced

No SUD

Dopamine

Dopamine 
Receptor

XX
X X

Dopamine Receptors

Dopamine 
Transporter

With SUD

Volkow ND, et al. J Neurosci 2001



When Dopamine Receptors go Up,
Substance Use Goes Down

Virus to Increase 
Dopamine Receptors 
in the Reward Circuit

Thanos PK, et al. J Neurochem 2001
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Volkow et al., AJP 158(3):377-382, 2001.

Decreased Dopamine 
Receptors

Decreased Activity in 
the Prefrontal Cortex

Poor Impulse Control 
and Decision Making



“I NEED it to 
SURVIVE” “But I want to 

get healthy”



Addiction Changes Your 
Stress Response

PITUITARY

STRESS HORMONES 

In a healthy brain:
• the stress response is activated 
• cortisol is released and spreads through 

the body
• when cortisol reaches the brain it turns off 

the stress response
In an addicted brain:
• The brain circuits that normally turns off 

the stress response don’t work very well
• Their stress response stays on high for 

longer

https://www.sciencedirect.com/journal/international-journal-of-psychophysiology/vol/59/issue/3



• Cravings
• Altered perception of 

substance’s value
• Impulse control deficit
• Decision making 

impairments

• Withdrawal symptoms
• Anxiety and agitation
• Excessive stress
• Negative reinforcement 

(avoiding pain of withdrawal)

• Diminished response to natural 
reward

• Increased motivation to seek 
substance

• Conditioned cravings (triggers)
• Compulsivity

Addiction is a 
Progressive Brain 

Disorder

https://addiction.surgeongeneral.gov/sites/default/files/chapter-2-neurobiology.pdf



“I NEED it to 
SURVIVE”

X



Modified with permission from Volkow et al., (1993) 

Brain Circuit Changes Persist After Withdrawal 



Do NOT Wait for 
Rock Bottom

The sooner 
treatment starts 
the better the 

changes of long 
term recovery

https://www.ncbi.nlm.nih.gov/books/NBK424859/



Volkow et al., J Neurosci 2001 

Healthy Control 1 Month Abstinence 14 Months Abstinence



• Addiction is a pediatric brain disorder

• Addiction changes brain circuits – making it 
progressively harder to stop using

• Substance use disorders are progressive

• Early diagnosis and treatment are critical

Summary



Maureen@addictionpolicy.org



Addiction Policy Forum

The Addiction Policy Forum is a diverse partnership of organizations, 
policymakers and stakeholders committed to working together to elevate 

awareness around addiction and to improve national policy through a 
comprehensive response that includes prevention, treatment, recovery and 

criminal justice reform. 

We envision a world where fewer lives are lost and help exists for the millions 
of Americans affected by addiction every day.



For More Information

E-QUAL Website
www.acep.org/equal 
equal@acep.org 

Contacts:
Nalani Tarrant: (Senior Project Manager)
ntarrant@acep.org
Dhruv Sharma: (Project Manager)
dsharma@acep.org 

mailto:equal@acep.org
mailto:ntarrant@acep.org
mailto:dsharma@acep.org


The guidelines, measures, education and quality improvement activities and related data 
specifications developed by the American College of Emergency Physicians (ACEP) Emergency 
Quality Network are intended to facilitate quality improvement activities by physicians. The 
materials are intended to provide information and assist physicians in enhancing quality of care. 
The materials do not establish a standard of medical care, and have not been tested for all 
potential applications and therefore should not be used as a substitute for clinical or medical 
judgment. Materials are subject to review and may be revised or rescinded at any time by ACEP. 
The materials may not be altered without prior written approval from ACEP. The materials, while 
copyrighted, can be reproduced and distributed, without modification, for noncommercial 
purposes (e.g., use by health care providers in connection with their practices).

The E-QUAL Opioid Initiative is funded by the Addiction Policy Forum. The sponsor had no role 
in the development of this content or quality improvement offering, and the views expressed are 
of the speaker.


