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Animal Studies of Adolescent
Alcohol/Drug Exposure

Reduced bone density

Delay of puberty in females

Brain changes
> Frontal lobe damage (Spear, White)
> Hippocampal volume (White, Spear)
>Slower cellular repair (Crews)

Alcohol Effects on Adolescent
Animals: Binge Exposure

Long-lasting memory effects and damage to frontal-
anterior cortical regions
testing in'adulthood shows poorer performance
on autopsy. cell abnormalities

Enhanced withdrawal and produces changes in
cortex and hippocampus.
loss of hippocampal and cortical cells
slower to repair/regenerate neural cells
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Neurobiological Studies of Alcohol/Drug
Effects on Adolescent Animals

Adolescent animals are:
to sedative effects
to disruption of memory,
impairment of neurotransmission in
hippocampus and cortex, and social
facilitation
spatial memory.

. reduced neurotransmitter
release/uptake

Adolescent Alcohol Use and Reduced Left
Hippocampal Volume

/ Left

Left Hippocampus/Cranium Ratio
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Adolescent Brain Development & Alcohol

Some risks before any alcohol use
] Poorer inhibition at age 12-14
] More frontal and parietal activation to perform memory tasks
] White matter integrity predicts later binge drinking

Boys and Girls are different
= Pubertal development & brain maturation differences
] Girls appear to be more vulnerable or more impacted
] Binge: girls > lower comprehension & interpretation of visual info
boys > lower attention (10%)
(] Slow cumulative process

Alcohol affects vulnerable groups differently
] FH < functional connectivity of frontal parietal regions, but not architecture
] Lower responsivity = less change in brain response when exposed to
alcohol
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NCANDA CONCEPTUAL MODEL

Neurocognitive and
Affect Improvement
- Controls with Abstinence
- Heavy Episodic Drinkers Following Binge
- 16-18 years Drinking
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National Consortium on Alcohol and
Neurodevelopment in Adolescence: NCANDA
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>50,000 school and community.
recruitment

>7,500 screened
830 baseline MRIs completed

830 Youth 509% 509%
12-21 Years Old Representative High Risk
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Checks 3 annualfellow-ups:

>90% Follow-Up Interview, Neuropsych, MRI

(~=25% heavy drinkers)
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NCANDA - Data Flow NCANDA Baseline MRI Findings

Sites Neuro-Informatics Platform Automated and individualized reviews of 831 MRIs
= (10% abnormalities)
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NEWS RELEASES

NIH launches landmark study on substance use and
adolescent brain development

Thirteen grants awarded to look at cognitive and social development in approximately 10,000
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Adolescent Brain Cognitive Development
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Developmental Neuroscience and Behavioral Science
suggests "SCAFFOLDING” approaches may Protect
and Facilitate Skill Development as the Brain Matures
(Dahl)
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ABCD
10,000 9-10 year olds

Domains of Assessment

Demographics and Background
Substance Use

Structural and Functional
Neureimaging

Health and Mental Health
Culture and Environment
Biospecimens

Using Social Developmental
Neuroscience to Inform Adolescent
Alcohol Intervention

Attention

Memory
Problem-solving
Autonomy
Social/Affect Influence
Skill building

Applying Developmental Neuroscience to
Early Interventions: Project Options

1. Design a developmentally tailored intervention appealing to
youth
+*Neurodevelopment Based
*Motivational Enhancement
« Perceived Norms, Expectancies, Motivations for Use
«Cognitive Behavioral Self Regulation Skills
+Focus on Youth Concerns

2. Market to attract youth with diversified alcohol involvement
histories
<Facilitators and Barriers

*Multiple Formats and Topics
*Market to Youth

3. Test intervention

«Voluntary Engagement
+Mediators and Proximal Outcomes
+Distal Use Problem Outcomes
+*Change Mechanisms/Processes



Project Options Multi-site Clinical Trial: What
Group Process Methods Contribute to Change?

Therapy Characteristics
and Process

Self-
Selected
Treatment

MI vs. Ed

Youth Charact:
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Use &
Problems
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Change
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Outcomes Outcomes
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Better Outcomes & Cognitive Mediators Change:
Project Options vs No Intervention/Assessment Only

% Reporting Quit Attempts

Limited Moderate Frequent — xp<os

Fewer Binge Episodes
Lower Average Drinks
Fewer Alcohol Problems (1-3 Mo)

Perceived Norms/Overestimation

# Sessions, Trt Satisfaction &
Alliance predict Early Quit Efforts &
Reduced problems
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