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Compared to Adults, Adolescents...

TLDR

Adolescent and late
adolescent brains are
different from adult
brains
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Decreases in Cortical Thickness Over Time
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Teen Brain&
Rewards /
Emotions

Prefrontal Cortex

. Limbic system (e.g. striatum) overly developed/sensitive
- Prefrontal Cortex less developed
- Rewards/emotions outweigh “regulation” from the

Prefrontal

Cortex
B pcional
) o

s sccumbens)

Limbic System

Adolescents are less likely than adults to:

= [dentify and/or consider likely future consequences of their actions
= Plan ahead beyond the very short term

= Control impulses or resist peer influences

= Move beyond the immediacy of perceived reward/gain

= Simultaneously consider the risks and rewards of a decision
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Friends
Watching

Alone

Average change in
brain activity among
adolescent participants
(14-18 years) playing
the driving game,
either with friends
watching, or with no
audience.

There is significantly
greater activation in

reward centers when
friends are watching.

No such effect is seen
among adults

(Chein etal., 2011)

Threat Response

Threat
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Executive Functioning in Contexts

-Hot Cogniti
* Under stress, in the heat of the moment, during high
emotional arousal (> 180 heartbeats a minute)

* Emotionally influenced thinking and perception that
decision must be made immediately — more susceptible to
impulse, risk-taking, influence of others

+Cold Cognition

* Calm environment, availability of input/consideration
« Time and tools to make well-thought-out decisions

* More logical and reasoned thinking
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Accidents per 100 licensed
drivers

... HAVE MORE Automobile Crashes

Rate per 1,000 Sexually
Active Women
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..are more likely to begin experimenting with drugs
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Impulsivity Declines with Age

1011 1213 1415 16-17  18-21  22-25  26-30
Age .
(Steinberg, et.al., 2008)
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Sensation-seeking Declines with Age

10-11 12-13 14-15 16-17 1 8-21 22-25 26-30
Age

(Steinberg, et.al., 2008)

Risk Preference High in Mid-Adolescence

10-11 12-13 14-15 16 17 18-21 22-25 26-30

(Steinberg, et.al., 2009)
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Risk Perception Declines and then Increases After Mid-Adolescence

10-11 1213 14-15  16-17  18-21 2225  26-30
Age

(Steinberg, et.al., 2009)

Future Orientation Increases with Age

10-11 12-13 14-15 16-17 18-21 22-25 26-30
Age

(Steinberg, ct.al., 2009)

25

26

Older Individuals Are More Willing to Delay Gratification

10-11 12-13 14-15 16-17 18-21 22-25 26-30
Age

(Steinberg, et.al.,
2000

With Age, Longer Time Spent
Thinking Before Acting
- Easiest Problems

Il Hardest Problems

10-11 12-13 14-15 16-17 18-21 22-25 26-30

Age
(Steinberg & Monahan, 2007)
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With Age, Individuals Become More Resistant to Peer Influence

10-11 12-13 14-15 16-17 18-21 22-25 26-30
Age

(Steinberg & Monahan, 2007)

Figure 1. Actual Mean Number of Offenses for Total Crime
(Total Events = 9,548): Ages 7 to 70

' Criminal trajectories of Youth to Adulthood

Sampson. R. J & Laub. J. H. (2003)
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Criminal Trajectories of Youth to Adulthood

“We conclude that desistance processes are
at work even among active offenders and
predicted life-course persisters, and that
childhood prognoses account poorly for

long-term trajectories of offending”

Sampson, R. J & Laub, J. H. (2003)

But When is the Brain Finished developing?

Subcortico-subcortical | Subcortico-cortical | Cortico-subcortical | Cortico-

Childhood Early Adolescence lescence Young Adulthood

Figure 5: Casey 2020. Illustration of hierarchical development of brain circuitry. Amy is amygdala; VS is
ventral striatum; vmPEC is ventromedial prefrontal cortex; IPFC is lateral prefrontal cortex.
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But When is the Brain Finished developing?

Estimated age of
developmental asymptote
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Figure 1: Somerville 2016. Age of developmental asymptote (plateau) for different brain measures. rsfMRI is a

a measure of grey matter development; fractional

measure of whole brain connectivit,

cortical thickne:
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Judgment Last to Develop....

Judgment last to develop

The area of the brain that controls

long-t

erm ing i —is
among the last to fully mature. Brain development from childhood to

adulthoos

5-year-old brain Preteen brain
Dorsal lateral pref

Red/yellow: Parts of
bra

Sources: National Institute of Ment
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Teen brain  20-year-old brain
cortex (" i ions™)

at Health:

Blue/purple: Parts of
brain more fully matured

Thomas MckKay | The Denver Post
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Trauma/Environment and the Teen Brain

Effect on brain from toxic stress

Brain area Function Neuronal impact of to Behavioral consequence
stress
Amygdala - Brain “alarm™ Amygdala gets bigger - Aggressive behavior with
- Responsible for emotional ‘minimal threat
« Impulsivity that can mimic
. sive or ADHD
impulsive behaviors to
protect the body
- B g Limits neuronal formation + Protective erfact of sume am-
+  Allows brain to acces: (normally neuron formation in nesia about prior travma
information from other hippocampus occurs throughout [« Lini's lezicing
brain centers lifespan) - Negatively impacts
+  Role in learning and edusriivail ackev rmeut
memory
- ing impul: a 1 between  Limited ability to suppress
cortex emotion generated by nerve cells aggression
amygdala, hippocamy - Limits ability to think
and other limbic structures through consequences of ac-
- Executive function tions
Impulse control « Can ook like ADHD,
- Working memory aggression or oppositional
«  Cognitive flexibility defiant disorder
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What Does It All Mean?

* Adolescence is a time characterized by a socio-emotional system that is easily
aroused and highly sensitive to social feedback

« Reward-seeking increases when peers are present
* Less able or likely to:

—control impulses

—resist pressure from peers

—think ahead
* More driven by the thrill of rewards

* We have a good understanding of the neurobiological underpinnings of these
qualities

To summarize the neuroscience, it is like .....
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SCOTUS
Case Law

“Children are constitutionally
different from adults in their

levels of culpability.”

(Miller v. Alabama, 2012)

41

42

(2011)

Children In a Distinct Category

"So long as the child's age was known

J.D.B. v. North Carolina to the officer at the time of police

questioning, or would have been
objectively apparent to any reasonable
officer, its inclusion in the custody
analysis is consistent with the
objective nature of the test.”

Roper v. Simmons (2005):

Barred execution for juveniles as a class

* “Developments in psychology and brain science continue to show
fundamental differences between juvenile and adult minds. For example,
parts of the brain involved in behavior control continue to mature through
late adolescence.”

 Greater possibility exists that a minor’s character deficiencies will be
reformed.

43

44
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Graham v. Florida (2010):

Barred life without parole for non-homicides for juveniles

* “Scientific and sociological studies”
* “Lack of maturity” “Impetuous and ill-considered actions and decisions”

* “Adolescents are overrepresented statistically in virtually every category of
reckless behavior.”

Miller v. Alabama (2012):

Barred mandatory life without parole for juveniles for homicide

* “[A]n ever-growing body of research in developmental psychology and
neuroscience continues to confirm and strengthen the Court’s conclusions™
“It is increasingly clear that adolescent brains are not yet fully mature in
regions and systems related to higher-order executive functions such as
impulse control, planning ahead, and risk avoidance.” (citations omitted)

* “Numerous studies post-Graham indicate that exposure to deviant peers
leads to increased deviant behavior and is a consistent predictor of
adolescent delinquency.” (citations omitted)

45
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« Life without parole sentence for

Jones v. Mississippi juveniles only require consideration
(2021) of youth as a mitigating factor.

* (No science)

“Miller-Fix” Statutes

* In response to Miller, many states created “Miller-fix” statutes:
« Intended to bring state sentencing practices in line with Miller

« Different states took different approaches, creating “Miller-fix
hearings” in some states to consider Miller factors

* Jones affirmed less robust Miller-fix hearing requiring only
consideration of youthfulness rather than proof of incorrigibility or
outright ban of JLWOP

47
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State Case Law

States That Have

Extended Protection to
Emerging Adults

49 50
We’ll hear about Washington State in just a moment...
Case Law and
Forensic Resentencing
in Massachusetts
51 52
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Precursor to Mattis: Diatchenko I
(Massachusetts Supreme Judicial Court, 2013)

 “The imposition of a sentence of life in prison without the possibility of
parole for the commission of murder in the first degree by a juvenile under
the age of eighteen is disproportionate not with respect to the offense itself,
but with regard to the particular offender” (emphasis added).

Diatchenko I, 466 Mass. at 669 (2013)

* Decision rested on the recognition that

juveniles are “constitutionally different
from adults for purposes of sentencing”.

Diatchenko I

(20 1 3) « However, the decision did not use
science to draw the line between
childhood and adulthood - rather, it
relied on societies’ prefixed line of 18.

53
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Diatchenko Paved the Way for Mattis

* Diatchenko aligned Massachusetts with the U.S. Supreme Court’s

decision in Miller.
* Importantly, it applied the Miller principle as a categorical ban of

LWOP under the state constitution for persons under the age of 18.

* Mattis extended the same constitutional ban on mandatory LWOP to
18-, 19-, and 20-year-olds (“emerging adults”).

Commonwealth v. Mattis

I\
|[H 1.Il .[Il (Massachusetts Supreme
Judicial Court, 2024)
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Commonwealth v. Mattis

(Mass. SIC, 2024)

* Banned LWOP for 18- to 21-year-olds: “based on precedent and
contemporary standards of decency in the Commonwealth and elsewhere.”

* “When it comes to determining whether a punishment is constitutional
under either the Eighth Amendment to the United States Constitution or
art. 26 of the Massachusetts Declaration of Rights, youth matters.”

Mattis, 493 Mass. at 217

Specifically, the scientific record strongly supports the contention that emerging
adults have the same core neurological characteristics as juveniles have.

As the Superior Court judge noted, ‘Today, neuroscientists and behavioral
psychologists know significantly more about the structure and function of the
brains of [eighteen] through [twenty year olds] than they did [twenty] years ago.”

This is the result of years of targeted research and greater access to relatively new
and sophisticated brain imaging techniques, such as structural magnetic
resonance imaging (sMRI) and functional magnetic resonance imaging (fMRI). 29

57

58

The judge made four core findings of fact regarding the science of emerging adult
brains: emerging adults

(1) have a lack of impulse control similar to sixteen and seventeen year olds in
emotionally arousing situations,

(2) are more prone to risk taking in pursuit of rewards than those under eighteen years
and those over twenty-one years,

(3) are more susceptible to peer influence than individuals over twenty-one years, and
(4) have a greater capacity for change than older individuals due to the plasticity of

their brains. The driving forces behind these behavioral differences are the anatomical
and physiological differences between the brains of emerging and older adults.

Commonwealth v. Mattis (Mass. SIC, 2024)

Massachusetts’ Art. 26 Relied on Diatchenko . .. |Clurrent scientific consensus
regarding the characteristics of the class can help determine the contemporary
standards of decency pertaining to that class. See Diatchenko 1, 466 Mass. at 659-
661, 669-671. See also Miller, 567 U.S. at 471-472 ("Our decisions rested not only on
common sense ... but on science and social science as well"); Graham, supra at 68;
Roper, supra at 569-570; Commonwealth v. Okoro, 471 Mass. 51, 60 (2015) ("'the
determination that youth are constitutionally distinct from adults for sentencing
purposes has strong roots in recent developments in the fields of science and social
science").

59

60
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Study Relied Upon in Mattis

A Social i ive on Risk-Taking
Laurence Steinberg
Steinberg A Social Department of Psychology, Temple University.
S .
Neuroscience Perspective Abstracs
on Adolescent i i i i, why oo
Risk-Taking, idh
28 Developmental Reyv. ki iy in pers, y i e brin's
= dikiod
7& 82—84, 85-89 (2008) in the brain’s i h hich * capacity for self-
regulation.

gions. The
ty

g of these ch ke mid:
risky and reckless behavior.

Study Relied Upon in Mattis

“In summary, there is strong evidence that the pubertal transition is associated with a
substantial increase in sensation-secking that is likely due to changes in reward
salience and reward sensitivity resulting from a biologically-driven remodeling of
dopaminergic pathways in what I have called the socio-emotional brain system. This
neural transformation is accompanied by a significant in
also within the socio-emotional system, which in turn heightens adolescents’
attentiveness to, and memory for, social information. As a consequence of these
changes, relative to prepubertal individuals, adolescents who have gone through puberty
are more inclined to take risks in order to gain rewards, an inclination that is

ease in oxytocin receptors,

exacerbated by the presence of peers.”

Steinberg, A Social Neuroscience Perspective on Adolescent Risk-Taking,
28 Developmental Rev. 78, 82-84, 85-89 (2008)
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Mattis made Massachusetts the first state in the country to ban
LWOP for 18 —21 year olds

Rhode Island: “Mario’s Law” (Youthful Offender Act)

* 2021: Rhode Island passed the Youthful Offender Act, allowing individuals
sentenced for any offense before age 22 to seek parole after 20 years,
except those serving LWOP.

* 2024: Rhode Island Supreme Court affirmed that individuals sentenced
before turning 22 (“emerging adults™) have the right to parole review after
20 years, regardless of multiple consecutive sentences in Mario Monteiro v.
State of Rhode Island (No. 2023-167-M.P. (PM 23-921)).

63

64
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Michigan Supreme Court, 2022-2025

People v. Parks (2022)

» Mandatory LWOP for 18-year-olds is unconstitutional under Michigan’s ban on
“cruel or unusual punishment.”

People v. Czarnecki; People v. Taylor (2025)

* “Late adolescents who are 19 or 20 years old, as a class, share with 18-year-olds the
same mitigating characteristics of late-adolescent brain development.”; objective,
undisputed scientific research

* “the scientific research relied on by the Parks Court applied equally to 19- and
20-year-old individuals”

Hawaii’s Ban on LWOP

“The purpose of this Act is to
prohibit life without parole House Bill 103
sentences for emerging adult [Act 152]
defendants between eighteen and
twenty-one years of age.”

Enacted by the Legislature of the State of Hawaii on June 3, 2025

65
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United States Supreme Court

The qualities that distinguish juveniles from adults do
“The qualities that distinguish les | dults d.
-

not disappear when an individual turns 18.

Justice Kennedy, Roper v. Simons

Recidivism Data

Post-Miller

67

68
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2025 Pennsylvania Study Outcomes

* Tracked 287 individuals formerly sentenced to life without parole for juvenile

homicide convictions in PA who were later resentenced and released under Miller and
Montgomery.

* 5.2% (15 of 287) were charged with a misdemeanor or felony.

* Most new charges were non-violent:

—6 were contact offenses

Life after life: Recidivism among individuals
formetly sentenced to mandatory juvenile life
without parole

—4 were drug-related
—3 were weapons charges

—2 were property crimes

Sbeglia, C., Simmons, C., Ieenogle, G, Levick, M., Peniche, M., Beardslee, J., & Cauffiman, E. (2025). Life after life: Recidivism among
individuals formerly sentenced to mandatory juvenile life without parole. Journal of Research on Adolescence, 35(1), ¢12989

Daftary-Kapur, T., Zottoli, T. M., Faust, T.
Psychology, Public Policy, and Law,

2022 Philadelphia Study Outcomes

« Study of 112 individuals released in Philadelphia after serving life
sentences for juvenile homicide convictions.

* Reentry outcomes were highly successful:
—81% secured stable housing
—75% were employed at least part-time

—100% reconnected with family
A First Look at the Reentry Experiences of
J ile Lifers Rel d in Philadelphi

Tarika Daftary-Kapur, Tina M. Zottol, Tristin Faust, Ryan Schneider

Justice Studies, Psychology

, & Schneider, R. (2022). A first look at the reentry experiences of juvenile lifers released in Philadelphia.
3), 400-413. https://doi.org/10.1037/1aw0000344.

69
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2023 California Study Outcomes

125 individuals sentenced to life without parole and later released through legal
reforms or commutations between 2011 and 2019 in California.

*3.2% (4 individuals) were convicted within three years.
<1 felony offense
«1 drug/alcohol misdemeanor
2 minor, non-violent misdemeanors
«Community reintegration outcomes:
*94% volunteered regularly
*84% provided financial support to others
*90% were employed (full- or part-time)
*43% worked in the nonprofit sector

Leavell, A. (2023). “T Just Want to Give Back”: The Reintegration of People Sentenced to Life Without Parole. Human Rights Watch.

2023 California Study Outcomes

Contributing to Community

said they have stepped into a healthy
adult role in the life of a young person

reported financially assisting other
people since being released from prison.

reported volunteering with charities,

community organizations, or nonprofit
organizations since release.

Leavell, A. (2023). “T Just Want to Give Back”: The Reintegration of People Sentenced to Life Without Parole. Human Rights Watch.
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The CLBB NeuroLaw Library

Center for Law, Brain & Behavior at Massachusetts General Hospital
and Harvard Medical School

www.clbbneurolawlibrary.com

B B i Massachusetts General Hospital
( : l , EL Founding Member, Mass General Brigham
CENTER FOR LAW, HARVARD MEDICAL SCHOOL
BRAIN & BEHAVIOR TEACHING HOSPITAL

11/19/25

ert reading in

View Resource Library View Educational Courses

www.clbbneurolawlibrary.com
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Overview

Free and open-access
Includes: resource library, educational courses, neurolaw dictionary, and toolkits
for attorneys and litigants
Accurate and applicable neuroscience for science-informed judicial outcomes
For use across legal spectrum

o Defense attorneys, prosecutors, judges, probation and parole officers, advocates, students,

incarcerated persons, or their families and friends

www.clbbneurolawlibrary.com

Modules

Juvenile and Emerging Adult Justice

Addiction and the Law
Aging Brains/Elder Fraud Prevention

Trauma, Memory and Asylum Law = Massachusetts General Hospital

: ]
Sentencing Reform HE Founding Member, Mass General Brigham

HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL

www.clbbneurolawlibrary.com
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Neuroscience Resource
Library

Currently includes:
* 800+ Scholarly articles
* 500+ Amicus Briefs
* 200+ Cases

Resource Library

People. Rainer

People . Younez

People. Walker
Kot 7.

‘Watson v Ilinois

Esuada-Huerta . People

Armstrong v People

[ ——

Lucerov. People

Martinez . United Sates of America

Amicus Witbanke and Nathan
Briefs

Al-mediated
comprehension
down to the sixth
grade reading level

TIMOTHY S. WILLBANKS,
Petitioner,
MISSOURI DEP'T OF CORRECTIONS,

Respondent.
LEDALE NATHAN,
Petitioner,
STATE OF MISSOURI,
Respondent.

Ox PETITION FOR A WRIT OF CERTIORARI
‘10 TiE: SupkEME Court o Missourt

BRIEF FOR AMICUS CURIAE

FAIR PUNISHMENT PROJECT
IN SUPPORT OF PETITIONER

RoNALD SULLIVAN JusTiy M. SR
Fatr PUNISHMENT PROJECT Counsel of Record
HagvarD Law ScrooL Noau BiALE

1563 Massachusetts Avenue Sikx TREMONTE LLP
Cambridge, Massachusetts 02138 90 Broad Street, 23" Floor
(617) 496-2054 New York, New York 10004

www.clbbneurolawlibrary.com
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Educational Courses
11 lessons on various aspects of
juvenile justice and adolescent

development

Lessons include:
* Educational videos

* Additional resources

* Relevant articles, briefs, cases

ding Adolescence

www.clbbneurolawlibrary.com

Contact Information
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CENTER FOR LAW,
BRAIN & BEHAVIOR

Stephanie Tabashneck
StephanieTabashnec

Nate Benjamin
ernestnatebenjamin@gmail.com

Andrew Charroux
andrewcharroux@gmail.

Massachusetts General Hospital
HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL
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