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In the United States, more 

than 90% of adults with 

substance use disorders 

(SUDs) began their 

substance use during 

adolescence.

Adolescent Substance Use Disorders. NEJM Evidence. 2022. Simon KM, Levy SJ, Bukstein OG.

https://www.nejm.org/doi/full/10.1056/EVIDra2200051?utm_source=openevidence


ARE YOUTH 
BRAINS
DIFFERENT?



YES.

Yes, they are.



THE POINT:

The human 

brain does not 

fully form until 

mid-20’s



The adolescent brain is uniquely vulnerable to 

addiction due to a fundamental maturational 

imbalance between reward and cognitive control 

systems. 

WHY?



1.  They are 
hardwired to act 
on impulse

• The limbic structures governing 
emotional responsivity and reward
(nucleus accumbens and striatum) 
mature earlier than the prefrontal 
cortical regions responsible for 
judgment, decision-making, and impulse 
control.  

1. Adolescent Substance Use Disorders. NEJM Evidence. 2022. Simon KM, Levy SJ, Bukstein OG.
2.Neurobiology of the Adolescent Brain and Behavior: Implications for Substance Use Disorders.
Journal of the American Academy of Child and Adolescent Psychiatry. 2010. Casey BJ, Jones RM.

https://www.nejm.org/doi/full/10.1056/EVIDra2200051?utm_source=openevidence
https://pubmed.ncbi.nlm.nih.gov/21093769


2.  Their ‘highs’ are 
VERY HIGH

• Adolescents possess more 
dopamine receptors than adults, 
producing a heightened 
neurochemical response to 
psychoactive substances.

Neurobiology of the Adolescent Brain and Behavior: Implications for Substance Use Disorders.

Journal of the American Academy of Child and Adolescent Psychiatry. 2010. Casey BJ, Jones RM.

3.Meta-Analysis and Review of Functional Neuroimaging Differences Underlying Adolescent Vulnerability to 

Substance Use.

NeuroImage. 2020. Tervo-Clemmens B, Quach A, Calabro FJ, Foran W, Luna B.

https://pubmed.ncbi.nlm.nih.gov/21093769
https://pubmed.ncbi.nlm.nih.gov/31875520
https://pubmed.ncbi.nlm.nih.gov/31875520
https://pubmed.ncbi.nlm.nih.gov/31875520
https://pubmed.ncbi.nlm.nih.gov/31875520


THE RESULT:

When substances are introduced during this critical 

developmental window, they do not merely produce transient 

intoxication.  They disrupt the ongoing trajectory of brain 

maturation itself. 



Heavy alcohol use during adolescence is associated with accelerated 

decreases in gray matter volume, slowed white matter growth, and 

poorer white matter integrity, with these effects being significantly 

more pronounced in younger adolescents than in older ones (4-5).

Cannabis use accelerates cortical thinning in regions 

rich in CB1 receptors that are already undergoing the 

most dramatic developmental changes. [6]

Nicotine, opioids, and psychostimulants similarly alter the 

development of the prefrontal cortex and mesolimbic 

dopamine pathways, modifying reward systems, 

socioemotional processing, and cognition in ways that persist 

into adulthood. [7-8]

POWERFUL AND FREQUENTLY PERMANENT

EFFECTS ARE

Alcohol and Cannabis Use and the Developing Brain. Alcohol Research : Current Reviews. 2021. Lees B, Debenham J, Squeglia LM.
Association of Heavy Drinking With Deviant Fiber Tract Development in Frontal Brain Systems in Adolescents. JAMA Psychiatry. 2021. Zhao Q, Sullivan EV, Honnorat N, et al.
Association of Cannabis Use During Adolescence With Neurodevelopment. JAMA Psychiatry. 2021. Albaugh MD, Ottino-Gonzalez J, Sidwell A, et al.
Adolescent Drug Exposure: A Review of Evidence for the Development of Persistent Changes in Brain Function.Brain Research Bulletin. 2020. Salmanzadeh H, Ahmadi-Soleimani SM, Pachenari N, et al.
Adolescent Neurodevelopment and Substance Use: Receptor Expression and Behavioral Consequences.Pharmacology & Therapeutics. 2020. Thorpe HHA, Hamidullah S, Jenkins BW, Khokhar JY.

https://pubmed.ncbi.nlm.nih.gov/34567915
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/10.1001/jamapsychiatry.2020.4064?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/10.1001/jamapsychiatry.2021.1258?utm_source=openevidence&utm_medium=referral
https://pubmed.ncbi.nlm.nih.gov/31926303
https://pubmed.ncbi.nlm.nih.gov/31926303
https://pubmed.ncbi.nlm.nih.gov/31706976
https://pubmed.ncbi.nlm.nih.gov/31706976


The adult brain, while still susceptible 
to addiction, does not face the 

compounding problem of

substances simultaneously 
derailing the 

developmental processes 
that would otherwise build 

the very neural circuits 
needed for self-regulation.









Are you targeting the

or the

It depends…

How do we Treat Addiction?

PATIENTDISEASE

A loved-one

A community member

A bread-winner

A tax payer

A citizen

A whole body

A soul

Neurotransmitter abnormalities

Receptor deficits

Hormonal changes

CNS rewiring

Medical complications

Withdrawals

Exp: MOUD Everything else!









Healthcare expenses for 
people with SUDs are

6 times higher

than for those without.

Evidence-based treatment, 
especially MOUD yields 

major savings…

Up to $105,000 in 
lifetime costs per 

patient
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Do Standards of Care for Addiction Exist?
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Behind Many Youth 
Justice Cases: A Story 
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How addiction reshapes the adolescent brain — and why 
neuroscience can guide smarter Arizona responses that protect 
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Why This Matters to Arizona

You see the patterns daily: 

•Impulsivity

•repeat offenses

•heavy substance involvement 

•Arizona data: 54.4% of screened justice-involved youth test 
positive for drugs; 42% positive on CRAFFT; 87.1% of ADJC-
committed youth have identified substance problems 

•Drug offenses: 8.9% of ADJC commitments (FY2025) 

•Traditional approaches often miss the neurodevelopmental 
drivers 

•Today: Translate science into practical courtroom tools 



Agenda

1. The normally developing adolescent brain 

2. How addiction hijacks and reshapes it 

3. Arizona youth substance use and justice context 

4. Impacts on behavior, risk-taking, and legal consequences 

5. Legal precedents and Arizona policy/practice 

6. Evidence-based recommendations that protect communities 



Addiction Reshapes the Developing Brain

•Adolescent brain is 
especially vulnerable 

•Substances flood 
dopamine pathways → 
tolerance and craving 

•Structural changes: 
reduced PFC gray 
matter, weaker impulse 
control 



Key Neurodevelopmental Changes from Addiction

•Impaired executive 
function 

•Heightened impulsivity 

•Emotional dysregulation 

•Increased risk-taking 

•High brain plasticity —
early intervention works 



From Brain Changes → Behavior → Legal 
Consequences

•Higher likelihood of property crimes, risky acts, 

and repeat system contact 

•Developmentally impaired choices with real 

public safety impact 



Arizona Youth Substance Use Context

•2024 Arizona Youth Survey (42,247 students):

•Alcohol 27.1%, E-cigarettes 15.3%, Marijuana 15.2% lifetime use 

•Strong link between 4+ ACEs and substance use 



Arizona Justice System Snapshot

•Recidivism (ADJC): ~33% return to custody within 12 months 

•Substance-related violations are a major driver 

•Seven Challenges program participants show modestly lower 

recidivism 



Brain Science in the Courtroom

•Roper v. Simmons (2005) 

•Graham v. Florida (2010) 

•Miller v. Alabama (2012) 

•All three decisions cited adolescent brain immaturity and greater 

potential for reform. 

•This is an example of Neuroscience already influencing 

sentencing and rehabilitation decisions establishing precedence



Translating Neuroscience into Arizona Policy & Practice

In Arizona justice settings, 42% 
of screened justice-involved 
youth screened positive on the 
CRAFFT.
Diversion-first programs (also 
called pre-charge or pre-
adjudication diversion) generally 
reduce recidivism compared to 
traditional court processing for 
justice-involved youth.
This provides time and guidance 
for a brain in development

Source / Study Type Recidivism Reduction Details

Wilson & Hoge (2013) Meta-
Analysis

~24% lower (average)
Diverted youth: 31.5%
recidivism vs. 41.3% for 
traditionally processed youth

Restorative Justice Diversion ~33% lower
Reoffense rates one-third 
lower; subsequent crimes less 
severe

Multiple U.S. Evaluations 20–45% lower
Ranges from general diversion 
(20%) to stronger restorative 
programs (up to 45%)

Hennepin County (MN) Study 50% lower rearrest rate 18% vs. 36%

San Francisco RJ Diversion
44% less likely to be 
rearrested

Felony-level youth

Schwalbe et al. (2012) Meta-
Analysis

Overall modest / mixed; family 
treatment best

Family-based programs 
showed strongest effect 
(OR=0.57)



•C – Have you ever ridden in a CAR driven by someone (including yourself) 
who was “high” or had been using alcohol or drugs? 
•R – Do you ever use alcohol or drugs to RELAX, feel better about yourself, 
or fit in? 
•A – Do you ever use alcohol or drugs while you are by yourself — ALONE? 
•F – Do you ever FORGET things you did while using alcohol or drugs? 
•F – Do your FAMILY or FRIENDS ever tell you that you should cut down on 
your drinking or drug use? 
•T – Have you ever gotten into TROUBLE while you were using alcohol or 
drugs? 

CRAFFT is a widely used, validated 

screening tool for identifying substance 

use risk and substance use disorders (SUD) 

in adolescents aged 12–21.



Key Evidence-Based TREATMENT Models in Use

Multisystemic Therapy (MST): 
An intensive, home- and community-based program (typically 3–5 months, ~60 hours of contact) for 
high-risk youth (chronic or serious offenders at risk of out-of-home placement). It addresses multiple 
systems—family, peers, school, neighborhood—to improve parenting, reduce antisocial behavior, and 
build prosocial skills. Therapists provide frequent sessions (often multiple per week), 24/7 crisis 
support, and collaboration with probation. Arizona contracts for MST via the Administrative Office of 
the Courts (AOC), targeting high-risk juveniles per the Arizona Youth Assessment System (AZYAS). 
Strong evidence for reducing re-arrests, out-of-home placements, and substance use in justice-involved 
youth.



Key Evidence-Based TREATMENT 
Models in Use

1. Functional Family Therapy (FFT): 
1. A short-term, family-focused intervention emphasizing communication, problem-solving, 

and behavior change within the family. Used in probation and court settings to reduce 

conflict and delinquency. Arizona AOC contracts support it as an evidence-based option.

2. Cognitive-Behavioral Therapy (CBT)-Based Approaches: 
1. Core to ADJC secure care (e.g., Adobe Mountain School) and community programs. These 

target thinking patterns, aggression, skills deficits, and criminogenic factors. ADJC uses 

group/individual treatment aligned with RNR principles (assess risk/needs, match 

intensity, target dynamic factors). Research shows CBT is among the most effective for 

reducing recidivism.



Key Evidence-Based TREATMENT Models in Use

• Trauma-Informed and Trauma-Specific Care: 
• Many justice-involved youth have trauma histories. Programs integrate trauma-focused CBT, PTSD treatment, and trauma-

responsive environments. ADJC emphasizes this across services; juvenile drug courts and specialty courts also address co-
occurring issues.

• Substance Use Treatment: 
• Integrated via Juvenile Drug Courts (often with Reclaiming Futures model), Residential Substance Abuse Treatment (RSAT) 

in facilities, and community programs. Evidence-based elements include motivational interviewing, CBT for substance use, 
prosocial activities, mentoring, frequent testing (for higher-risk youth), and gender-responsive approaches. Evaluations 
(e.g., University of Arizona-led) show reductions in substance use and recidivism, especially for high-need youth.



Broader Frameworks and Practices

• Risk-Need-Responsivity (RNR) and Arizona Youth Assessment System (AZYAS): 
• Standardized assessment of 12 domains (risk to re-offend, family, peers, substance use, aggression, school, etc.) to tailor 

treatment intensity and targets. Used statewide for case planning and progress monitoring.
• Positive Behavior Intervention and Supports (PBIS): Framework in ADJC facilities for behavioral support
• Juvenile Specialty Courts: Recovery Courts (substance use) and Health/Wellness Courts (mental health) combine 

supervision, treatment, and accountability with evidence-based components.
Diversion and Community-Based Alternatives: For lower-risk offenders, including restorative justice (e.g., Community Justice 
Boards in Pima County), community restitution, and prosocial/mentoring programs to prevent deeper system involvement.



TRANSLATING NEUROSCIENCE INTO ARIZONA 
POLICY & PRACTICE Mercy Care 

JJET Model 
stands for 
Juvenile 
Justice 

Engagement 
Team.

• Ensures continuity of 
behavioral health and 
substance use services 
before, during, and after 
detention/release.

What JJET 
Does (Core 
Purpose)



Juvenile Justice engagement team

It is a specialized care coordination 
program run by Mercy Care (an Arizona 

AHCCCS Medicaid managed care 
organization / Regional Behavioral Health 

Authority) focused on justice-involved 
youth in Arizona (primarily Maricopa, 

Pinal, and Gila counties).



Protecting Public Safety AND Young Lives

Lower recidivism = safer Arizona communities 

Leverage adolescent brain plasticity for real 
rehabilitation 

Strong return on investment ($4–$7 saved per 
$1) 



Conclusion

Behind many cases is a brain still under construction 
— sometimes hijacked by addiction 

Judges are uniquely positioned to apply this 
science 

Ask: “What does this young person need to finish 
building a healthy brain and a law-abiding life? 
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