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Contemporary
Brain-Behavior Assumptions

> Neurodevelopemental Maturation underlies and Drives
-\, [Behavior and Cognition
~} | Prefrontal Cortex is the Seat of Reasoning and Last Region to

Reach Structural Maturity

Skills most closely related to criminal behavioral, Moral
Reasoning, Judgment, Impulse Control, are directly subject to
the Biological Maturation of the Prefrontal Cortex-Executive
Control Center

—— | Adolescent Brain is not Structurally Comparable to
=~ |the Competent Adult Brain
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| Recent Technological Advances in Neuroimaging
have been critical in unlocking the relationship
between Brain and Behavior




Disorders of Cognition Mood & Behavior

Misunderstandings & Misassumptions

e Problems of the “Mind”
not the “Body”
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* Problems of “Motivation”  ENGINE =




Adolescent Cognition and Behavior
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Driven by Rapid Development in Prefrontal Cortex

U

Executive Functions




Executive Functions

Cortical Maturation

The shades of blue
symbolize maturing brain
functions.

Maturation culminates in
the prefrontal cortex, the
area just behind the brow.

This is the seat of Executive
Functions the area that
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e Two waves of over production of gray matter.

— Approximately 18 months with pruning back starting at
age three.

— Just prior to puberty with pruning back in adolescence,
with a loss of gray matter of about 1% a year (between
ages 13 and18).




Executive Functions
Brain Development

UCLA study: Comparison of MRI’s
Young adults (23-30) v. Teens ( 12-16)

— Areas of the frontal lobe showed the largest difference
between young adults and teens.




Early EF Risk Factors

e Early mother-infant interaction is important for the
development of the orbitofrontal cortex during the
first months of life.

e Early life stressful experiences may permanently
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Environmental Stress Alters
Biological Development

e Corticotrophin —releasing factor (CRF) hypersecretion
throughout life as a consequence of severe abuse in
childhood and may underlie the psychopathology that follows
abuse (Heim et al, 2000).

e Abuse leads to a state of chronic hyper-arousal (kendall - Tackett,
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Risk Factors for Executive Dysfunction

e Pregnancy complications
e Intrauterine Substance Exposure
e Prematurity- Low birth weight

e Toxin exposure
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Puberty and the Brain

Hormone-brain relationship contributes to the appetite for thrills, strong
sensations, and excitement which may promotes exploration and
independence (Ronald Dahl, 2004).

The parts of the brain responsible for sensation seeking are getting turned
on at the onset of puberty while the parts for exercising judgment are
still maturing throughout adolescence. (Ronald Dahl, 2004).
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333 Brain Development

e Harvard Study: After undergoing
pruning: Teenagers ages 11 to 17
had brain scans while identifying
emotions on pictures of faces.

 Teens often misread facial
expressions seeing sadness,
anger, and confusion instead of
fear.

Harvard University



Brain Development
Reading Emotions




Biology of Emotion and Cognition

e Older Boys: Locus of Control — Amygdala.
— Phylogenetically ancient region
— No direct connection to cerebral cortex

— Disconnect between center for emotion and




E\ﬁ Implications
e Teenagers respond to emotions more strongly with a gut

response than they do with evaluating the consequences of
what they're doing.

In terms of behavior adolescents are more spontaneous and
less inhibited.




Consequences of Poor Executive
Functions in Adolescence

Emotional Difficulties Risk Taking Behavior
e Aggression e Alcohol and Drug Abuse
e Mood Swings e Unprotected Sex

e Depression & Anxiety e Conduct Problems







Brain Volume Differences in ADHD

ADHD children show 3-4 percent smaller brain volumes

- NIMH, 2008



Use it or Lose 1t .

e Adolescence: A time of enorn}ou oaPRortu Ity and Of
enormous risk: a critical time for braih sculpting to
take place.

e The pruning-down phase is : "Use it or lose it" principle.
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Violent Video Games

. 44 teen brains examined via fMRI after teens played
violent video game
. Less activation of prefrontal portions of the brain.

. More activity in the amygdala.

e Lingering effects of heightend emotional arousal and
suppressed self-control and concentration remained.




y do most 16-year-old
drive like they're
missing a part of their brain?
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ADHD and Driving

e Driving accidents leading cause of death in
teenagers.

e Teens with ADHD two to four times more traffic
accidents.

e Collisions 4 times more Iikeli to occur at niiht.




Plasticity

“Maturity is not simply a matter of slipping software
(learning) into existing equipment. Instead, the
hardware changes. Those changes partly reflect
signals from the world outside, and seem to be a
peculiarly human adaptation. Think of it as nature’s
way of giving us a second chance.”
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Responsibility
&
e . The Executive Brain

Volitional control over one’s action’s is not innate; it
emerges gradually through development.

The capacity for volitional behavior depends on the
functional integrity of the frontal lobes.

The capacity for volitional control over one’s actions




“[They] frequently know the difference between right and
wrong and are competent to stand trial. Because of their
impairments, however, by definition, they have diminished
capacities to understand and process mistakes and learn from
experience, to engage in logical reasoning, to control
impulses, and to understand the reaction of others ... their
deficiencies do not warrant an exemption from cr/mmal
sanctions, but they do diminish their personal culpability.
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Biological Maturation and the Adolescent Brain
Summary Points

eSubstantial Individual Variabihity

*Vulnerable to Early Insult and Chronic
Stressors

eInteraction of Genetics and Environment
Shape Neural Networks-Plasticity

ePlasticity 1s a Two-Way Street

ePrefrontal Cortex or Executive Control
Centers are Last to Mature

*T'eens with Neurodevelopmental /Executive




Effects on Violence of Laws and Policies Facilitating the Transfer
of Youth from the Juvenile to the Adult Justice System

A Report on Recommendations of the CDC Task Force on Community
Preventive Services*

Conducted a systematic review of published scientific evidence concerning the
effectiveness of laws and policies that facilitate the transfer of juveniles to the
adult criminal justice system to determine whether these transfers prevent or

reduce violence among youth who have been transferred and among the
juvenile population as a whole.



http://www.cdc.gov/
http://www.cdc.gov/mmwr/index.html
http://www.usa.gov/

CDC Task Force on Youth and the
Criminal Justice System 2007

 Transferring juveniles is counterproductive for
deterring subsequent violence

e |nsufficient evidence that transferring
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The Frontal Lobes: The Seat of Civilization
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Resources

ABA: Adolescence, Brain Development and Legal Culpability
http://www.abanet.org/crimjust/juvjus/Adolescence.pdf

American Psychologist: Less Guilty by Reasons of Adolescence
http://ccjr.policy.net/cjedfund/resourcekit/Psychology Less Guilty.pdf
National Institute of Mental Health: Imaging Study Shows Brain Maturing
http://www.nimh.nih.gov/press/prbrainmaturing.cfm

PBS Frontline: Inside the Teenage Brain
http://www.pbs.org/wgbh/pages/frontline/shows/teenbrain/

Roper v. Simmons: Amici Curiae Brief of the American Bar Association, et al.



http://ccjr.policy.net/cjedfund/resourcekit/Psychology_Less_Guilty.pdf
http://www.sciencenews.org/articles/20040508/bob9.asp
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Antonio Damasio
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THE EXECUTIVE BRAIN

Frontal Lobes and the Civilized Mind

ELKHONON GOLDBERG
Foreword by Oliver Sacks
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