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Disclaimers

Much of science is based on averages

Significant findings do not meansthat there are
not exceptions

It takes large-scalestudies’(ongoing) to
understand complex‘interactions between
multiple variables within individuals

Most studies are based on predominantly
white, higher SES samples, so generalizability
remains limited



The Adolescent Years - What

Do We Know About, the Stage

During Which Mentat,Health
Disorders Emerge?
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The Adolescent Brain is Developing...

Gray Matter thickness is
declining due to pruning of
inefficient and/or unused
connections — later in
prefrontal regions
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With Maturation of the Prefrontal Cortex,
Executive Functions are Improving

Executive human brain functions
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Adolescents Have Greater
Emotional Responsiveness

Adolescence is a time of increased :emotional
responsiveness/intensity

The amygdala is associated withithe perception of
Jplelafely

Adolescents show greater amygdalar response to
emotional stimuli than ghildrensor adults

Teans dults

Gonadal steroid levels (e.g., testosterone) have been
associated with amygdala aCtiVity Figure from Casey, Annu Rev Psychol 2015



Adolescents Take More Risks and Their
Brain Response to Reward is Heightened

N
o

ber of explosions

Predicted NAcc L (win>lose)
o
o

[
N
o

Braams et al., J Neurosci, 2015



Adolescent Vulnerability Hypothesis

» Due to differential timing of'developing
neural systems, adolescentsbehavior may be
driven by heightened limbic system (e.g.,
emotional and reward) responsivity

Subcortical regions

Prefrontal regions

i — Increased risk

Adolescence Casey et al, 2008
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What Do We Know About
Mental Illness and.Addiction
Risk During Adolescence




Developing Frontolimbic Circuitry is
Consistently Implicated in Emergent
Psychopathology During Adolescence

Jones, Morales, Lavine, & Nagel 2017



Depression and Suicidality in Adolescents

= |n 2019, ~3.8 million adolescents in‘the U.S. had at

AAP-AACAP-CHA Declangiizaefs
I The U.S. surgeon general issues a stark
warning about the state of youth mental

¢ . health
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Initial Studies of Brain Predictors of Risk
for Depression During Adolescence

Reduced integrity of prefrontal
structural connections in the brain
are associated with greater risk for

emerging depression

F-statistic

Reduced funCtlonaI- f-ron.to- Kliamovich et al., 2021 Psychiatry Res Neuroimaging
amygdalar connectivity is

associated with greater,depression  controls> Escalators
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Brain Predictors of Risk for Depression

Developmental Cognitive Neuroscience 1&

Yolume 39, October 2019, 100700

@y

Neuroimaging predictors of onset and course of

depression in childhood and adolescence: A

systematic review of longitudinal studies

Blunted reward-related
response is one of the only
consistent findings to emerge



Connectivity within Adolescent Reward
Circuitry Predicts Adult Depression
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Rostral ACC-VS Resting—State
Connec tivity

Del Giacco et al., In Prep



Emerging Depression is Associated with
Accelerated Frontal Lobe Cortical Thinning

— Low BDI — High BDI
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Brain-wide Associations with Internalizing
Symptoms — Findings from the ABCD Study

.ernalizing Symptoms
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What About Psychosocial
Risk Predictofrsy?



= Compared to controls

Psychosocial Risk for Suicidality in ABCD at
Age 9-10 - Machine Learning Prediction

Random Forest

(n=10,060), we were
able classify suicidal
ideators (n=1,116)
using demographic and
with an area-under-
the-curve (AUC) of
0.70.

Permutation Importance

13.90

.98
7.22
10.51

9.62

Using features of
importance identified
we were able to
classify suicidal
attemptors with an
AUC of 0.77.

6.02

Burdensome / Belonging
Prodromal Psychosis
Impulsivity

Conduct

Feature Name

Feels or complains that no on loves them

Feels worthless or inferior caregiver Report [l

Child Report
Unhappy, sad, or depressed

Complains of loneliness

Feeling that you can’t trust other people or they want something bad to happen to you
Suddenly start to feel invisible energy, creature, or someone around you?

Did you feel that the world is not real, you are not real, or that you are dead?

Have you seen things that other people can’t see or don’t seem to see?

Negative Urgency: The tendency to act rashly when distressed

Lack of Planning: The tendency to act without forethought

Swearing or obscene Language

Temper tantrums or hot temper

* Future studies in the lab are working to understand
physiological signals that point to worsening suicidality

Harman et al., 2021 PLOS One



Summary of Depression/Suicide Findings

* Patterns of developing frontolimbic (emotion) and
frontostriatal (reward) circuitry,"as well as the
default mode network, are.important in risk for
depression and internalizing symptoms

* Psychosocial predictorsalso,play an important role
in depression andysuicide risk

 Work has yet to.be done to determine associations
between these brain and psychosocial risk factors
and how they interact to inform symptom
trajectories






Youth Alcohol Abuse

Lifetime Past Year Past Month 5+ Drinks in a Row

@ 5th Graders @ 10th Graders @ 12th Graders
*Reported usage at any point throughout 2020.

Monitoring the Future 2021, SAMSHA SDUH



Risk Factors for Alcohol and
Substance Use Disorders

Genetics Environment

Alcohol &
Substance
Use

Disorders Personality

Substance &
Use Cognition

Early

Brain
Development




Adolescents Who Make More Risky
Selections Start Binge Drinking Sooner
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Morales et al., 2018, Neuropsychopharm



Adolescents with Greater Reward
Activation in the Brain During Risk
Appraisal Start Binge Drinking Sooner

Z-score

Mucleus Accumbens (% Signal Change)
High vs Moderate Risk/Reward Contrast

Morales et al., 2018, Neuropsychopharm



Adolescents with Less Integrity in
Structural Connections Start Binge
Drinking Sooner and Take More Risks
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Adolescents with Greater NAcc Volume Report
Greater Alcohol Use 2 Years Later

0.18 (0.04)*

Nucleus
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Volume

X
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Alcohol

Morales et al., 2019, JSAD



Early Alcohol Use Thwarts Normative
Development of Executive Functioning

Impulsivity Decreases with Age
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Younger Adolescent Binge Drinkers Show a
Greater Difference from Non-Drinkers in Gray
Matter Volume Decline

Caudal middle frontal gray matter volume [}

Standardized volume

Infante et al., 2022 Cereb Cortex



Summary of Risk for Alcohol Use
Disorders/Addiction Findings

e Patterns of developing frontostriatal (reward)
circuitry are important in identifyingyrisk for
alcohol use and addiction

* Individual differencessin personality (e.g., risky
decision making) play aniimpertant role in
addiction risk andyrelate'to the developing brain

* Early alcohol use relates to subsequent behavior
and brain development that may further
perpetuate risk




Conclusions & Next Steps

Adolescents is a time of significant maturation and the timing of
the development of different brain systems render it a time of
vulnerability

Developing regions of the brain and the‘Connectivity between
them (e.g., prefrontal cortex and reward/emotion regions) show
markers of risk prior to the development of mental health
problems, making them pramising ‘targets for intervention

These transdiagnostic biomarkers, combined with known
psychosocial risks;provide opportunities to better intervene
prior to the development of mental illness

Large, longitudinal studies and big data efforts are crucial to
determine which risk markers are most predictive of risk (as
well as resilience) for which individuals



Acknowledgments

* Funding

= National Institute on Alcohol Abuse and Alcohelism (R0O1 AA017664 & UO1
AA021691)
= National Institute on Drug Abuse (UO1 DA041148)

= DeStefano Innovation Fund in Mental Health Imaging Research

= Developmental Brain Imaging Laboratory

= Dakota Kliamovich, Amanda Del/Giacco, Mizan Gaillard, and Gareth Harman -
Graduate Students

= Many more research assistants,than pessible to name!

= Collaborators

= Scott Jones, PhD - OHSU
= Angie Morales, PhD"=0OHSU
= Damien Fair, PhD - UMN
= Joel Nigg, PhD = OHSU
= NCANDA Consortium
ABCD Consortium

Adolescent Brain Cognitive Development




	Biopsychosocial Markers of Risk for Psychopathology During Adolescence
	Disclaimers
	Slide Number 3
	The Adolescent Brain is Developing…
	With Maturation of the Prefrontal Cortex, Executive Functions are Improving
	Adolescents Have Greater Emotional Responsiveness
	Adolescents Take More Risks and Their Brain Response to Reward is Heightened
	Adolescent Vulnerability Hypothesis
	Slide Number 9
	Developing Frontolimbic Circuitry is Consistently Implicated in Emergent Psychopathology During Adolescence 
	Depression and Suicidality in Adolescents
	Initial Studies of Brain Predictors of Risk for Depression During Adolescence
	Brain Predictors of Risk for Depression
	Connectivity within Adolescent Reward Circuitry Predicts Adult Depression
	Emerging Depression is Associated with Accelerated Frontal Lobe Cortical Thinning
	Brain-wide Associations with Internalizing Symptoms – Findings from the ABCD Study
	What About Psychosocial �Risk Predictors?
	Psychosocial Risk for Suicidality in ABCD at Age 9-10 – Machine Learning Prediction
	Summary of Depression/Suicide Findings
	Slide Number 20
	Slide Number 21
	Risk Factors for Alcohol and Substance Use Disorders�
	Adolescents Who Make More Risky Selections Start Binge Drinking Sooner
	Adolescents with Greater Reward Activation in the Brain During Risk Appraisal Start Binge Drinking Sooner
	Adolescents with Less Integrity in Structural Connections Start Binge Drinking Sooner and Take More Risks
	Adolescents with Greater NAcc Volume Report Greater Alcohol Use 2 Years Later
	Early Alcohol Use Thwarts Normative Development of Executive Functioning
	Younger Adolescent Binge Drinkers Show a Greater Difference from Non-Drinkers in Gray Matter Volume Decline
	Summary of Risk for Alcohol Use Disorders/Addiction Findings
	Conclusions & Next Steps
	Acknowledgments



