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Adolescence




Jnique developmental period characterized
oy risk...

Crone & Dahl, 2012



...and opportunity

Crone & Dahl, 2012
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Puberty “rewires” the adolescent brain
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And are generally associated with cognitive development,
improvements in logical reasoning, and abstract thinking



Different parts of the brain “develop” at
different rates

Developmental processes tend to occur in the brain
from back-to-front

5-year-old brain Preteenbrain  Teen brain 20-year-old brain
Dorsal lateral prefrontal cortex ("executive functions”)

Blue/purple: Parts of
brain more fully matured

Red/yellow: Parts of
brain less fully mature - w



Specifically, the limbic system ‘develops’
before the prefrontal lobes
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Dual systems hypotheses:

B reward-processing

B cognitive control

A more responsive,
mature limbic system
paired with a less
mature prefrontal
cortex creates a
developmental
mismatch

This mismatch
leads to risky
behaviors
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But is it true?

Overall, evidence is limited/
Inconsistent

Adolescents have similar cognitive

skills as adults _
- If that’s true, why are we calling the
prefrontal lobes “immature”?

They also evaluate risks very similarly
to adults

Bul’g in real life, they tend to take more
risks

Forward Digit Span

8

6
]

4
1

T T T T T T T T T T T
9 10 11 12 13 14 15 16 17 18 19
Child Age



But is it true?

* Overall, evidence is limited/
Inconsistent
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But is it true?

Overall, evidence is limited/
Inconsistent

Adolescents have similar cognitive

skills as adults

- If that’s true, why are we calling the
prefrontal lobes “immature”

They also evaluate risks very similarly
to adults

Bul’g in real life, they tend to take more
risks

Number of Risky Behaviors Among Adolescents

Oto 1 risk
behaviars

2 risk
behaviars

3risk
behaviars

4 risk
behaviars

5 or more
risk
behaviars

N=10551; analyses exclude cases with missing data on risk factors.
Source: Youth Risk Behavior Surveillance System (YRBSS), 2011
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Strength

Newer theories prioritize interconnections
between brain regions and understanding
contextual demands
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B cognitive control
L
r—
(@)
=
O . | |
z/_,) decreasing emotional arousal Yy

Development > Development *



Newer theories prioritize interconnections
between brain regions and understanding

contextual demands

Cradual development of the cognitive control system WLMWW@W
Gradual development of social brain network (WPFC. TP, subgenual ACC and insuls).

e frontal cortica
uﬁenccn
k and goal fle
odlles)

Increased social-affective
influences on goals and behaviour

t

Pubertal changes in the limbic system (ventral striatum and amygdala): increases in sensation-seeking, novelty-seeking
and motivational salience of peer contexts
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{e.9. odaptive exploration,
mature long-term goals
and social competence)

trajectories:

* Diminished goals
(e.g. depression and
social withdrawal)

» Excessive motivation
towards negative goals
(0.9 substance use and
excessive risk-taking)

Nature Reviews | Neuroscience




For example...
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Wait: 3-sec deay

Crash: 6-sec deay

Risky Decisions (%)

Number of Crashes

70 -

65

60 -

55 -

50 A

45 -

Alone

B Peer

| l

40

Adolescents Young Adults  Adults

IIII

Adolescents Young Adults  Adults



For example...
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Consider this task

* How can we decrease emotional arousal in this task?

* How can increase information?



Connecting the brain with behavior...
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Connecting the brain with behavior...

* Less efficient connections
- Worse at interpreting emotions
—> Less reliance on experience and
memory in decision making
— Are adaptable and capable of
huge amount of learning




Connecting the brain with behavior...

Early Life Adolescence Adulthood
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- less attentive

- ineffective problem
solving

- more risky behaviors




Implications?

* Increasing family, social, and community support can minimize
psychosocial stress during adolescents

* Adolescents learn better when responding to rewards rather than
through punishment (or removal of rewards).

* Adolescents benefit from safe places to take risks



Questions?



Thank You!

PSYCHOLOGY

UNIVERSITY OF MICHIGAN
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FOUNDATION

Our Promise to Youth

As well as the M(SD) lab
and our participants!
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