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Substance Use Disorder (Addiction)

a disorder of pathologic decision making

i.e., expression of compulsive, destructive behavior 

despite extreme, negative consequences 

Drug

Abuse 

Antisocial

behavior

Violence

Criminal

behavior
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• Extremely complex and 

very difficult for most people

to understand—especially in 

adolescents



We know that despite

their many differences, virtually

all abused substances enhance CNS 

Dopamine (neurotransmitter) activity

(particularly related to pleasure,

motor, and cognitive function)

Other brain pathways also involved!



Dopamine Pathways

Functions

•reward (motivation)
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Serotonin Pathways

Functions

•mood

•memory

processing

•sleep

•cognition









• Brain morphology

• Fiber architecture & 

connectivity

• Biochemical and endocrine 

changes

Adolescent Brain Development and SUD 

is Dynamic



Adolescent Vulnerability
Prefrontal Cortex (PFC): integrates CNS information to

make complex decisions and select appropriate

behaviors (Go-No Go System)

Orbitofrontal cortex: establishes priorities and

motivation to assist PFC in decision making

Amygdala/nucleus accumbens: 

impulsivity center, rapidly

selects behaviors based on dominance,

rewards, and perceived immediate

emotional needs

Connecting pathway: allows PFC

control over impulsivity

Inefficient control

• fouled up saliency

• strong, dominant

reward system



Why does the 

adolescent brain 

develop in this 

manner?

Source: US News & World Report, 2005 



Experimentation

Adolescents are particularly 

vulnerable to engage in "thrilling" 

and "daring" behaviors- to try new 

things.

This is true in all mammalian species—

WHY?? (Dr. Linda Spears)

• Phylogenetically preserved:

every mammal experiences

during adolescence

• Humans: -13-26 years



• Take risks to get ahead

• Try new things (such as a job)

• Encourages starting own

family

Theory: High-risk attitude necessary for development

and separation from family

High-risk mind set increases the likelihood

of turning to drugs



Other risk factors for addiction?

Early Use - The earlier a person begins to use 

drugs the more likely they are to progress to 

more serious abuse. Why? 

• Drugs alter the developing brain

• Influences genetic susceptibility (epigenetics)

• Aggravates mental illness 

• Intensifies the impact of unstable family 

relationships, and exposure to physical or 

sexual abuse. 



Addiction as a “developmental disease”

Prefrontal cortex –

• Drug use may slow or prevent proper 

development

-a stress-like effect (role of cortisol?)

http://countyourculture.com/tag/frontal-lobes/
http://countyourculture.com/tag/frontal-lobes/


Peers and School 

• Friends and 

acquaintances have the 

greatest influence 

during adolescence 

• Drug-abusing peers can 

sway even those with 

little risk factors to try 

drugs for the first time. 



Home and Family 

The influence of the home environment is 

usually most important in childhood. Parents or 

older family members who abuse alcohol or 

drugs, or who engage in criminal behavior, can

increase children's risks of developing their 

own drug problems.



For relief 
• People who suffer from anxiety, stress, and 

depression use drugs to lessen these 

feelings. Stress plays a major role in initiation, 

persistence and relapse.

Improve performance
• athletic (competitive sports)

• cognitive (test taking,

qualifying exams)

• becomes a 

‘way of life’

http://pediatric-house-calls.djmed.net/drug-testing-adolescents-new-guidelines/
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Typical Pattern

• Initially perceived positive; able to control

• Brain changes occur- some permanent, others 

temporary

• Pleasure replaced by compulsion—need drug to 

‘feel normal’

• Tolerance causes drug escalation

• Negative withdrawal makes quitting difficult, 

painful, and even dangerous



The Marijuana Model

http://www.medscape.com/viewarticle/860535
http://www.medscape.com/viewarticle/860535


Is it possible for teens to become

addicted to marijuana?

(NIDA Question- 2016)

Thus, many of the nearly 7% of high-school seniors who (according to 

annual survey data) report smoking marijuana, daily, are to become addicted, 

and may be functioning at a sub-optimal level in their schoolwork and in other 

areas of their lives.

Yes! Contrary to common belief, marijuana is addictive. 

Estimates from research suggest that about 9% of users become 

addicted to marijuana; this number increases among those who start 

young (to about 17%, or 1 in 6) and among daily users (to 25–50%). 



• Reduces connectivity in brain regions responsible 

for learning/memory (loss of 8 IQ points)

(www.drugabuse.gov/publications/drugfacts/marijuana)

COGNITIVE

https://www.drugabuse.gov/related-topics/trends-statistics/infographics/marijuana-use-educational-outcomes
https://www.drugabuse.gov/related-topics/trends-statistics/infographics/marijuana-use-educational-outcomes


NIDA Drug Facts, 2016

Forms of Consumption:

• Hand-rolled cigarettes (joints)

• Pipes/water pipes (bongs)

• Empty cigars filled with marijuana (blunts)

• Vaporizing 

• Edibles (high concentrations of THC extract 

resins in food, such as brownies) 

Brain Effects:

short-term -

• Altered senses and mood

• Compromised movement

• Diminished thinking/problem-solving

• Impaired memory 

http://www.ilovegrowingmarijuana.com/bongs-pipes-vaporizers/
http://www.ilovegrowingmarijuana.com/bongs-pipes-vaporizers/
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiAv-_Gmp_QAhUO-2MKHRgYCpAQjRwIBw&url=http://herb.co/2015/11/04/weed-myth-do-blunts-get-you-higher-than-joints/&psig=AFQjCNGeLyCEkAkxk12-N3W0hDe3vlDCQQ&ust=1478902306426809
https://www.theweedblog.com/how-to-make-marijuana-brownies/
https://www.theweedblog.com/how-to-make-marijuana-brownies/


Pregnancy
• Altered development of fetal brain

Mental Effects
• Temporary: hallucinations & paranoia

• Worsens schizophrenia and depression

Addiction (SUD)
• 30% regular users develop problems that 

can lead to dependence/addiction

• If start use <18 yrs, ~5X more likely 

to have problems as adult

Withdrawal
• Irritable

• Sleep problems

• Anxiety

• craving

https://www.google.com/imgres?imgurl=https://assets.greenrushdaily.com/wp-content/uploads/2016/07/is-it-safe-to-smoke-marijuana-while-pregnant-1.jpg&imgrefurl=https://www.greenrushdaily.com/2016/07/19/smoke-marijuana-while-pregnant/&docid=5Y74HuLTmr9k_M&tbnid=ZGpjJYrjbxXjuM:&vet=1&w=1400&h=600&bih=534&biw=1097&ved=0ahUKEwjM85ChpJ_QAhVXzWMKHRjEA-oQMwgyKBAwEA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://assets.greenrushdaily.com/wp-content/uploads/2016/07/is-it-safe-to-smoke-marijuana-while-pregnant-1.jpg&imgrefurl=https://www.greenrushdaily.com/2016/07/19/smoke-marijuana-while-pregnant/&docid=5Y74HuLTmr9k_M&tbnid=ZGpjJYrjbxXjuM:&vet=1&w=1400&h=600&bih=534&biw=1097&ved=0ahUKEwjM85ChpJ_QAhVXzWMKHRjEA-oQMwgyKBAwEA&iact=mrc&uact=8
https://www.pinterest.com/pin/399694535653844751/
https://www.pinterest.com/pin/399694535653844751/
https://www.promisesaustin.com/blog/drug-abuse/withdrawal-from-marijuana-leaves-users-markedly-ill/
https://www.promisesaustin.com/blog/drug-abuse/withdrawal-from-marijuana-leaves-users-markedly-ill/


Their Brain…… 

gets re-wired by drug use



Comorbidity Common

Mental and Addictive Disorders
Have a                Brain DiseaseDouble

Mental
Disorder

Addictive
Disorder

Comorbid
Disorders





Prevention problematic in Adolescents

• Drinking is very popular (peer pressure)

• Substance use seldom viewed as a negative

• Lack motivation to change



New 12-Step Program for Adolescents? 

12-Steps of Self-Regulation 

1. impulse control 

2. “second thought” processes 

3. social decision making 

4. dealing with risk situations 

5. taking healthy risks 

6. attention regulation 

7. anger control 

8. modulating reward incentives 

9. choosing options 

10.considering consequences 

11.minimizing arousal 

12.dealing with peer influences 
Ken C. Winters, Ph.D.
Senior Scientist, Oregon Research Institute & Adjunct Faculty, Department of Psychology, U of MN



Advantages of Motivational Interviewing 

• De-emphasize labels

• Emphasis on personal choice 

and responsibility

• Therapist focuses on eliciting 

the client's own concerns 

• Resistance is met with 

reflection and non-

argumentation 

• Treatment goals are 

negotiated; client’s 

involvement is seen as vital



Parent Take Home Summary

P = Promote activities that capitalize on 

the strengths of the developing brain.

A = Assist children with challenges that 

require planning..

R = Reinforce their seeking advice from 

adults; teach decision making.. 

E = Encourage lifestyle that promotes good brain development; taking 

responsibilities.

N = Never underestimate the impact of a parent being a good role model. 

T = Tolerate the “oops” behaviors due to an immature brain. 



Research is helping to improve

our strategies and successes

To be successful, treatment 

includes behavior and sometimes 

medication

Consequence: There is no 

“cure”…
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