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Drug Exposure in Adolescents

• 70% have used alcohol

• 50% have tried an illegal drug

• 40% have used smoked a cigarette

• 20% have taken a prescription drug for 
recreational purposes

• X% of high school senior have an addictive 
disorder



Substances Used



Reasons For Using
• To feel good

• To feel better

• To fit in

• To do better

• To Try something new



Brain Development

• Development of the brain and behavior are 
linked

• Frontal Lobe areas are last to reach mature 
development

• Impulsivity with limited control



Brain Development



Brain Reward Circuits



Reward Centers of the Brain

Meso-Limbic
Dopamine System

Nucleus Accumbens

Ventral Tegmental 
Area



Stages in the Addiction Process

Binge and Intoxication – Stimulation of supra-
physiological increases in dopamine within     

reward system

With repeated exposure to reward, dopamine        
neurons fire in response to expectation of 
reward – i.e. cues

Natural reward dopamine increases cease with
Sateity



From Getting High to Feeling “normal”

Withdrawal and negative affect –
Healthful rewards begin to lack their
reinforcing properties

Orientation shifts to conditioning of more
potent dopamine releasers i.e. drug and cues

Brain becomes less sensitive to both natural
and drug-related rewards (tolerance)



Recruitment of Anti-stress system

Adaptations within the extended amygdala

Increased reactivity to stress mediated by CRF and 
dynorphin

“Push” toward relapse to relieve withdrawal 
associated dysphoria

Continued use despite lack of reinforcement



Preoccupation and Anticipation

Changes associated with down-regulation of the PFC

Over-responsive to drug and cues and under responsive 
to cues to natural rewards

Degradation of impulse control and executive 
functioning associated with increase glutamine 
signaling 



Role of Prefrontal Cortex

PFC plays key role in assignment of value 
to various actions and suppression of 
behaviors that interfere with successful 
completion of goal directed behavior.

There is, with progress of addiction, a 
pathological narrowing of goals selected

Dopamine involved in PFC processing is 
also down-regulated leading to 
diminished control of impulsive behaviors.



Brain Reaction  to Cues



Nature vs Nurture



Vulnerability to Addiction

Genetics

Age at first exposure

Stress, trauma, early deprivation

Co-morbid mental disorders (mood, ADHD, 
psychosis)



Risks for SUD



Risks and Protective Factors



Marijuana Daily Use



Marijuana Use, yearly



Standard Drink



Heavy Drinking

• Men: >4 drinks on any day or 14 per week

• Women: >3 drinks on any day or 7 per week

• 2 or more heavy drinking days per week – 50% 
rate of alcohol use disorder 

• Up to 2 drinks a day of men or 1 drink a day 
for women is considered light to moderate 



Binge Drinking

Binge drinking as a pattern of drinking that 
brings a person’s blood alcohol concentration 
(BAC) to 0.08 grams percent or above. This 
typically happens when men consume 5 or more 
drinks, and when women consume 4 or more 
drinks, in about 2 hours.1



Binge Drinking



Drinking Patterns



College Drinkers



Consequences

• Legal

• Health

• Educational

• Family

• Peer relationships
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Prevalence of Opioid Use

Figure. Meta-analysis summary estimates for age-specific risk of newly incident extramedical use of prescription pain relievers. Data 

are from the 2004 through 2008 National Survey on Drug Use and Health (n = 119 877).



Psychiatric Comorbidities

• ADHD

• Mood Disorder – MDD and Bipolar Disorder

• Conduct and Oppositional Defiant Disorders

• Anxiety Disorders

• PTSD

• Psychosis



Screening

• Early identification is key to reducing addictive 
use

• AUDIT

• CRAFFT

• BSTAD



Questions and Discussion


