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Amici Curiae the National Association of Criminal Defense
Attorneys (“NACDL”), the Tennessee Association of Criminal Defense
Attorneys (“TACDL”), Amos Brown, and Charles Lowe-Kelley submit
this brief in support of Appellant Tyshon Booker’s application for
permission to appeal under Tenn. R. App. P. 11.

I STATEMENT OF THE ISSUE

Amici urge the Court to address the following issue:

Whether a minimum 51-year term of prison confinement
mandatorily imposed on a juvenile, without consideration of the
juvenile’s youth, immaturity, or other mitigating circumstances,
violates the Cruel and Unusual Punishments Clauses and other
provisions of the federal and state constitutions, in that it deprives
the juvenile of a “meaningful opportunity to obtain release based on
demonstrated maturity and rehabilitation.”

I[I. INTERESTS OF AMICI

The interests of Amici are more fully described in their Motion for
Leave to File Amici Curiae Brief, filed contemporaneously herewith.
Their interests can be briefly summarized as follows:

NACDL is the leading national bar association for criminal defense
attorneys. NACDL’s mission includes working for improvement in the
criminal justice system. To fulfill this mission, NACDL submits amicus
briefs on important criminal justice issues of national significance.

TACDL 1is the leading bar association for Tennessee criminal
defense attorneys whose mission includes working for improvement in
the criminal justice system. To fulfill this mission, TACDL submits
amicus briefs on important issues that affect the administration of

criminal justice in Tennessee.

10
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Amos Brown is serving a life sentence for felony murder for a crime
that occurred when he was 16 years old and will not be eligible for release
until he is at least 69 years old. He is challenging the constitutionality
of his 51-year mandatory minimum life sentence in a post-conviction
proceeding that is pending in McMinn County. Amos Brown v. State, No.
4-CR-64 (McMinn Cnty. Cir. Ct.). In support of his petition, Mr. Brown
filed the Declaration of Dr. Julie A. Gallagher, a forensic psychologist
who summarized the current scientific research (as of May 2018) on
adolescent psychology and brain development that the Supreme Court
has deemed relevant in addressing issues concerning juvenile sentencing
under the Eighth Amendment. Dr. Gallagher’s Declaration is attached

hereto as Appendix A. Mr. Brown also filed the Declaration of Dr.

Michael Freeman, an epidemiologist who reviewed demographic data
from the Tennessee Department of Correction to ascertain that
Tennessee inmates confined in the Tennessee prison system have an
average life expectancy of 52 years old. Dr. Freeman’s Declaration is

attached hereto as Appendix B.

Charles Lowe-Kelley is currently serving two consecutive life
sentences for crimes that occurred when he was 16 years old. Under
current Tennessee law, he will be ineligible for release until he is well
over 100 years old, which means that he will certainly die in prison. The
sentencing judge expressly stated that Mr. Lowe-Kelley’s youth would
not be considered as a mitigating factor in his sentencing. Mr. Lowe-
Kelley 1s challenging the constitutionality of his sentence in a pending
federal habeas corpus proceeding in the Middle District of Tennessee.

Lowe-Kelley v. Washburn, No. 1:16-cv-00082 (M.D. Tenn.).
11
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III. REASONS TO GRANT THE APPEAL

In Miller v. Alabama, 567 U.S. 460 (2012), and Montgomery v.
Louisiana, 136 S. Ct. 718 (2016), the United States Supreme Court,
declaring that juveniles are constitutionally different from adults,
invalidated mandatory life without parole (“LWOP”) sentences imposed
on juveniles convicted of murder. The Supreme Court held that, in light
of our contemporary understanding of adolescent psychology and brain
development, it is unconstitutional to mandatorily deprive a juvenile
offender of “a meaningful opportunity to obtain release based on
demonstrated maturity and rehabilitation.” Tennessee’s mandatory life
sentence for first-degree murder deprives juvenile defendants of such a
“meaningful opportunity” and is therefore unconstitutional.

Tennessee’s life sentence requires a minimum of 51 years in prison,
making it among the most extreme in the country.! It is mandatorily
1mposed on juveniles—the minimum sentence any juvenile convicted of
first-degree homicide can receive is life. This sentencing structure
entirely forecloses consideration of the characteristics of youth the
Supreme Court has dictated must be examined under the

Constitution. This sentence also exceeds the average life expectancy of

1 See False Hope: How Parole Systems Fail Youth Serving Extreme
Sentences, Appendix A at 160-61 (ACLU, Nov. 2016) (listing Tennessee’s
mandatory life sentence as the most extreme among the states).

12
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Tennessee juveniles serving life sentences.2 A 51 year sentence 1s in fact
more extreme for teens than adults, because the average teenager
sentenced to life will spend more time and a greater percentage of his life
in prison before he dies. This violates the constitutional principle that
juveniles are less culpable and more amendable to rehabilitation, and
therefore should be treated less harshly than adult offenders.3

Amici acknowledge that the Tennessee Court of Criminal Appeals
has previously rejected this claim, and on prior occasions this Court has
denied permission to appeal on this issue. But, Amici respectfully
contend that the Court of Criminal Appeals has erroneously applied a
narrow, formulaic rule that misconstrues the holdings in Miller and
Montgomery. Finding that Miller and Montgomery only apply when the
sentence 1s expressed as “life without parole,” the Court of Criminal
Appeals has concluded that because Tennessee’s life sentence
theoretically allows for some remote chance of release after 51 years,
Miller and Montgomery do not apply in Tennessee. This is wholly out of

step with jurisdictions across the country, which have held that even a

2 According to the evidence submitted in Amos Brown’s case, average life
expectancy in prison 1s 52 years of age. See Freeman Declaration
attached at Appendix B, at 4. Moreover, research shows that juveniles

sentenced to life in prison have an even lower life expectancy. See id. at
5.

3 See Miller, 567 U.S. at 475 (“And this lengthiest possible incarceration
1s an especially harsh punishment for a juvenile, because he will almost
inevitably serve more years and a greater percentage of his life in prison
than an adult offender.” (quoting Graham, 560 U.S. at 70)).

13
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term-of-years sentence (as opposed to the life sentence at issue here)
operates as a de facto LWOP sentence, raising Miller constitutional
1ssues.*

The essential holding of Miller and Montgomery is that a
mandatory sentence violates the Constitution if it deprives a juvenile of
a “meaningful opportunity to obtain release based on demonstrated
maturity and rehabilitation.” The critical determination is: What
amounts to a “meaningful opportunity” in this context? The extremely
remote and highly unlikely possibility of a geriatric release after a half-
century of incarceration, if a person can survive that long in prison, is not
“meaningful.”

For at least four reasons, in order to secure settlement of questions
of public interest and of important questions of law, this issue is ripe for
review by this Court under Tenn. R. App. P. 11(a)(2) and (3).

First, this issue is of profound public interest because it concerns
our conception and treatment of juveniles, who have always received
protection under the law and who have been shown, by contemporary
science, to be less culpable and more capable of rehabilitation than
adults.

Second, this issue raises fundamental questions of federal and state
constitutional interpretation including how states provide the

“meaningful opportunity” guaranteed by the federal Constitution.

4 See cases cited in Section V.D., infra.
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Third, because Tennessee’s 51 year mandatory minimum sentence
for juveniles convicted of murder is among the most extreme in the
nation,® this Court should reconsider Tennessee’s outlier position.
Courts across the country have held that excessively long mandatory
sentences deprive juveniles of a “meaningful opportunity.” This case
offers the Court the opportunity to consider whether Tennessee should
align itself with these other jurisdictions.

And fourth, even members of the Tennessee Court of Criminal
Appeals have recently expressed concern about the severity of a 51-year
mandatory minimum sentence for a juvenile, pointing out that, in reality,
such a sentence deprives a juvenile of a “meaningful opportunity.” As
Judge Thomas explained:

[A]lthough Tennessee's sentencing scheme allows for possible
release of a defendant convicted of first degree murder after
the service of fifty-one years, it is only in the rare instance, if
ever, that a juvenile so sentenced would be released back into
society. Even if the judge or jury decides that the features of
the juvenile or the circumstances of the homicide require a
sentence other than life without parole, the effect of the
sentence 1is still the same. The juvenile has no meaningful
opportunity for release whether you name the sentence
Imprisonment for life or imprisonment for life without the
possibility of parole, and the juvenile will likely die in prison.
“While the logical next step may be to extend protection to
these types of sentences, that is not the precedent which now
exists” in this State.

5 See section V.E., infra.

15
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State v. Zachary Everett Davis, No M2016-01579-CCA-R3-CD (Tenn.
Crim. App. Dec. 11, 2017) (Thomas, J. and McMullen, J., concurring)
(quoting Floyd Lee Perry, Jr., v. State, No. W2013—00901-CCA-R3-PC,
2014 WL 1377579, at *4 (Tenn. Crim. App. Apr. 7, 2014), perm. app.
denied (Tenn. Sept. 18, 2014)) (emphasis added).6 See, also, Jacob Brown
v. State, No. W2015-00887-CCA-R3-PC, 2016 WL 1562981, at *7 (Tenn.
Crim. App. Apr. 15, 2016), perm. app. denied (Aug. 19, 2016), cert. denied,
137 S. Ct. 1331 (2017) (expressing “misgivings” about consecutive life
sentences for a juvenile).

Despite a pattern of doubt over whether a juvenile can ever have a
meaningful opportunity for release under Tennessee’s scheme, the Court
of Criminal Appeals has adhered to its narrow view. This Court should
now consider modern developments in brain science and adolescent
psychology confirming that children are less culpable and more amenable
to rehabilitation, as well as evolving community standards of
punishment, to determine whether Tennessee’s mandatory life sentence
1s inconsistent with the holdings of Miller and Montgomery.

IV. STATEMENT OF THE CASE
Tyshon Booker’s case provides this Court with an ideal opportunity

to review the issue presented, because it is a textbook case of how

6 See, also, State v. Henderson, No. W2016-00911-CCA-R3-CD, 2018 WL
1100972, at *6-7 (Tenn. Crim. App. Feb. 26, 2018); State v. Collins, No.
W201601819CCAR3CD, 2018 WL 1876333, at *20—21 (Tenn. Crim. App.
Apr. 18, 2018), appeal denied (Aug. 8, 2018), cert. denied, 139 S. Ct. 649
(2018) (both opinions quoting Judge Thomas’s concurring opinion at
length).

16
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Tennessee’s mandatory sentencing scheme in Tennessee fails juveniles.
First, juveniles are less culpable than adults. Because of their young age,
juveniles have a developmentally limited ability to self-regulate and
resist outside peer influences. Second, for similar developmental
reasons, juveniles are more likely to rehabilitate than adults. The record
below includes expert testimony on the modern science of adolescent
psychology and brain development, mitigating circumstances concerning
Tyshon’s traumatic childhood, and reasons why Tyshon is amenable to
rehabilitation - the exact kinds of factors that the Supreme Court has
found relevant in considering the constitutionality of mandatory
sentencing for juveniles.
V. ARGUMENT

A. Juveniles are constitutionally different for sentencing purposes.

Beginning in 2005, the United States Supreme Court recognized
that the Constitution requires states to distinguish juveniles from adults
for sentencing purposes, “takl[ing] into account how children are
different, and how those differences counsel against irrevocably
sentencing them to a lifetime in prison.” Miller, 567 U.S. at 480. Absent

b

a finding that a child is “irreparablly] corrupt[]” and incapable of
rehabilitation, a child cannot be denied “hope for some years of life
outside prison walls.” Montgomery, 136 S. Ct. at 736-37. Children must
be given “a meaningful opportunity to obtain release based on
demonstrated maturity and rehabilitation.” Miller, 567 U.S. at 479

(quoting Graham, 560 U.S. at 75.

17
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The Supreme Court first ruled in Roper v. Simmons, 543 U.S. 551
(2005), that the Eighth Amendment prohibits the death penalty for
juveniles, based on advancing scientific understanding of developmental
psychology and neuroscience. The Roper Court recognized three general
differences between juveniles and adults, relevant to criminal
sentencing.

First, “[a] lack of maturity and an underdeveloped sense of
responsibility are found in youth more often than in adults and are more
understandable among the young. These qualities often result in
impetuous and ill-considered actions and decisions. ... In recognition of
the comparative immaturity and irresponsibility of juveniles, almost
every State prohibits those under 18 years of age from voting, serving on
juries, or marrying without parental consent.” /d. at 569 (citations and
internal quotations omitted).

Second, “juveniles are more vulnerable or susceptible to negative
influences and outside pressures, including peer pressure....This is
explained in part by the prevailing circumstance that juveniles have less
control, or less experience with control, over their own
environment....[Als legal minors, [juveniles] lack the freedom that
adults have to extricate themselves from a criminogenic setting.” /d.
(internal citations omitted).

Third, “the character of a juvenile is not as well formed as that of
an adult. The personality traits of juveniles are more transitory, less
fixed.” Id. at 570. Accordingly, “[flrom a moral standpoint it would be
misguided to equate the failings of a minor with those of an adult, for a

greater possibility exists that a minor's character deficiencies will be
18
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reformed.” Id. Indeed, “[t]lhe relevance of youth as a mitigating factor
derives from the fact that the signature qualities of youth are transient;
as individuals mature, the impetuousness and recklessness that may
dominate in younger years can subside.” /d. (citation and internal
quotations omitted).

Then, in Graham v. Florida, 560 U.S. 48 (2010), the Court extended
Roper’sreasoning to invalidate mandatory LWOP sentences for juveniles
convicted of non-homicide offenses. After Graham, while a “[s]tate is not
required to guarantee eventual freedom to a offender,” it “must impose a

sentence that provides some meaningful opportunity to obtain release

based on demonstrated maturity and rehabilitation.” /d. at 75 (emphasis

added). In Graham, the Court compared LWOP terms to “death

sentences,” because imprisoning an offender until he dies ‘alters the
offender’s life by a forfeiture that is irrevocable,” and such a sentence “is
an especially harsh punishment for a juvenile, because he will almost
inevitably serve more years and a greater percentage of his life in prison
than an adult offender.” /d. at 69-70. The Graham Court reiterated
Roper’s three “salient” characteristics that distinguish juveniles from
adults and also noted that juveniles have a reduced capacity to assist in
their own defense, which puts them “at a significant disadvantage in
criminal proceedings.” Id. at 68, 78.

In Miller, the Supreme Court invalidated mandatory LWOP
sentences for juvenile homicide offenders. The Court reiterated that
under the Eighth Amendment “children are constitutionally different
from adults for purposes of sentencing, and a system that fails to

recognize those differences, “[bly removing youth from the balance—by
19

Document received by the TN Supreme Court.



subjecting a juvenile to the same life-without-parole sentence applicable
to an adult...prohibit[s] a sentencing authority from assessing whether
the law's harshest term of imprisonment proportionately punishes a
juvenile offender.” Miller, 567 U.S. at 471, 474. The Court went on to
explain:

Mandatory life without parole for a juvenile precludes
consideration of his chronological age and its hallmark
features—among them, immaturity, impetuosity, and failure
to appreciate risks and consequences. It prevents taking into
account the family and home environment that surrounds
him—and from which he cannot usually extricate himself—
no matter how brutal or dysfunctional. It neglects the
circumstances of the homicide offense, including the extent of
his participation in the conduct and the way familial and peer
pressures may have affected him. Indeed, it ignores that he
might have been charged and convicted of a lesser offense if
not for incompetencies associated with youth—for example,
his inability to deal with police officers or prosecutors
(including on a plea agreement) or his incapacity to assist his
own attorneys.... And finally, this mandatory punishment
disregards the possibility of rehabilitation even when the
circumstances most suggest it.

Id. at 477-78.

Finally, in Montgomery, the Supreme Court held that Miller had
announced a new “substantive rule” of constitutional law, meaning that
a conviction or sentence that violates the rule “is, by definition,
unlawful,” and that the rule must be retroactively applied in state
collateral proceedings. Montgomery v. Louisiana, 136 S. Ct. 718, 723
(2016), as revised (Jan. 27, 2016). In establishing this jurisprudence, the
Supreme Court explained that its decisions were based on common sense,

“what any parent knows,” but also on the science and social science
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indicating that juveniles exhibit a “transient rashness, proclivity for risk,
and inability to assess consequences,” both of which lessen a child's
“moral culpability” and enhance the prospect that, as the years go by and
neurological development occurs, his/her “deficiencies will be reformed.”
Miller, 567 U.S. at 472 (internal citations omitted). The science of
adolescent brain development and psychology continues to progress, as
was explained by the testimony of forensic psychologist Dr. Keith Cruise
in the instant case. Transcript of Evidence Vol. 38 at 19-45. See, also,
Declaration of forensic psychologist Dr. Gallagher, attached hereto as

Appendix A (noting that the amicus briefs filed in Millerby the American

Psychological Association and the American Medical Association “offer
good descriptions of the state of research as of that point in time.
Research in this area continues, and the most recent scientific findings
add further support to the Court’s holdings in Roper, Graham, Miller and
Montgomery.”).

B. Tennessee’s sentencing scheme for first-degree murder offers no
flexibility to account for the circumstances of youth as required by
Miller and its progeny.

Tennessee’s sentencing scheme for first-degree murder violates the
Constitution because it mandates a minimum sentence of life
imprisonment, even for juvenile offenders, and forecloses the sentencing
court from considering the characteristics of youth, which, according to
the Supreme Court, must be analyzed. For a first-degree homicide
conviction, the minimum sentence for any defendant, including a
juvenile, is life, with no possibility of release until after he has served 51

years in prison. Tenn. Code Ann. § 39-13-204; Brown v. Jordan, 563
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S.W.3d 196, 202 (Tenn. 2018). This is among the most severe sentences
imposed in the country for homicide.?

Given juveniles’ distinctive capacity for change, such lengthy
mandatory sentences are incompatible with the penological goal of
rehabilitation. As the Supreme Court explained in Roper, “[flor most
teens, [risky or antisocial]l behaviors are fleeting; they cease with
maturity as individual identity becomes settled. Only a relatively small
proportion of adolescents who experiment in risky or illegal activities
developed entrenched patterns of problem behavior that persist into
adulthood.” 543 U.S. at 570.

In insisting that youth be treated differently than adults in
sentencing, the Supreme Court has cautioned against imposing
sentences that reflect a premature decision about a juvenile’s
incorrigibility. See Graham, 560 U.S. at 72. Instead, the Eighth
Amendment requires that any sentence imposed on a juvenile reflect the
youth’s ability to change. See 1d. at 73. Juveniles “must be given the
opportunity to show their crime did not reflect irreparable corruption”
before being stripped of “hope for some years of life outside prison walls.”
Montgomery, 136 S. Ct. at 736-37.

The conclusion that a child must be irretrievably depraved or
permanently incorrigible based on the crime alone, is untenable under
the reasoning of Koper, Graham, Miller, and Montgomery. A

constitutional sentence must provide some opportunity for the offender

7 See False Hope' How Parole Systems Fail Youth Serving Extreme
Sentences, note 1, supra.
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to show the potential for growth and rehabilitation with time and
maturity despite the severity of his youthful misconduct. Tennessee’s
first-degree murder sentencing scheme flies in the face of these

constitutional requirements, allowing for no consideration of youth at all.

C. Imposition of a mandatory minimum fifty-one-year sentence on a
juvenile is unconstitutional because it deprives him of “a meaningful
opportunity to obtain release based on demonstrated maturity and
rehabilitation.”

The central holding of Graham, Miller, and Montgomery is that, for
the reasons outlined above, the state may not deny a juvenile offender a
“meaningful opportunity to obtain release based on demonstrated
maturity and rehabilitation.” The prospect of release after 51 years of
continuous prison confinement is not meaningful to any juvenile, so
Tennessee’s mandatory minimum life sentence violates the

constitutional prohibition against cruel and unusual punishment.

(1) A 51-year mandatory minimum life sentence is a de facto
LWOP sentence.

Tyshon will not be eligible for release until he i1s at least 67 years
old. This is well past average life expectancy in prison, and there is little
chance that he will live that long. Effectively, he has been condemned to

die in prison.
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The average life expectancy for a Tennessee resident at birth is 76
years,® and the “healthy life expectancy at birth”® is 65 years. But the
average juvenile who is serving a life sentence in Tennessee will not live
nearly that long. See Dr. Michael Freeman’s Declaration attached hereto

as Appendix B. Dr. Freeman, an epidemiologist, analyzed prison

demographic statistics furnished by TDOC and concluded that
individuals serving life sentences in Tennessee have a probable life
expectancy of 52 years old. An incarcerated juvenile is likely to have an
even shorter life because of the adverse effects of lengthy imprisonment
beginning at such a young age. The chance that a juvenile serving a life
sentence in Tennessee could survive 51 years of continuous incarceration
1s less than 10%.

Dr. Freeman’s conclusions are consistent with published studies
and other authorities. For example, a study conducted by Campaign for
the Fair Sentencing of Youth found that Michigan juveniles with life
sentences have average life expectancy of 50.6 years, much lower than

the general population.!® One reason for this life expectancy disparity

8 See U.S. Burden of Disease Collaborators, The State of US Health,
1990-2016, J. Am. Med. Ass'n (JAMA) 2018:319(14):1444, Table 3 at
1452.

9 “Healthy life expectancy” is defined as “the number years that a person
at a given age can expect to live in good health, taking into account
mortality and disability.” /Id. at 1446.

10 Deborah LaBelle, Michigan Life Expectancy Data for Youth Serving
Natural  Life  Sentences 2 (2012-2015), available at
http://www.Ib7.uscourts.gov/documents/1712441.pdf.
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may be that a large number of incarcerated defendants come from
impoverished and traumatic backgrounds that diminish longevity—
circumstances that are common among juvenile defendants. But the
harsh conditions of prison life also contribute to this discrepancy. One
study of inmate life expectancy in New York, for example, found that a
“person suffers a 2 year decline of life expectancy for every year served in
prison.”11

Additionally, the United States Sentencing Commission has
defined a life sentence as 470 months (or just over 39 years).!2 “This
figure [of 470 months] reflects the average life expectancy of federal
defendants at the time of sentencing as determined by the United States
Census Bureau.” United States v. Nelson, 491 F.3d 344, 349-50 (7th Cir.
2007). Courts too have acknowledged the reduced life expectancy of the
incarcerated. See, e.g., United States v. Taveras, 436 F. Supp.2d 493,
500 (E.D.N.Y. 2006) (acknowledging that life expectancy within federal
prison is “considerably shortened”), vacated in part on other grounds sub
nom, United States v. Pepin, 514 F.3d 193 (2d Cir. 2008); People v.
Buffer, 137 N.E.3d 763, 778 (I11. 2019) (Burke, J., specially concurring)

11 Evelyn J. Patterson, The Dose-Response of Time Served in Prison on
Mortality: New York State, 1989-2003, 103 Am. J. Pub. Health 523-28
(2013). See also Christopher J. Mumola, Bureau of Justice Statistics, No.
NCJ 216340, Medical Causes of Death in State Prisons, 2001-2004 (Jan.
2007) (concluding that state prisoners age 55 to 64 had death rates 56%
higher than the general population).

12 United States Sentencing Commission, Life Sentences in the Federal
System, at 10 & n. 52 (Feb. 2015).
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(noting that “the life expectancy of a minor sentenced to a lengthy prison
term is ... diminished”); State v. Null, 836 N.W.2d 41, 71 (Iowa 2013)
(acknowledging that “long-term incarceration [may present] health and
safety risks that tend to decrease life expectancy as compared to the
general population”).

Indeed, after an intensive review of the available data, undersigned
counsel are not aware of any Tennessee prisoner who has survived 51
years of continuous incarceration. Given the average life expectancy of
Tennessee prisoners, a life sentence with a 51 year mandatory minimum
1s the functional equivalent of life without parole, meaning that juveniles
sentenced to life in Tennessee are effectively and almost certainly

condemned to die in prison.

(2) Release after 51 years offers virtually no opportunity to
meaningfully engage in free society.

The Miller and Graham “meaningful opportunity” standard invokes
not only an opportunity for release, but also an opportunity for a
meaningful life outside of prison. The Supreme Court intended

more than to simply allow juveniles-turned-
nonagenarians the opportunity to breath their last
breaths as free people. The intent was not to
eventually allow juvenile offenders the
opportunity to leave prison in order to die but to
live part of their lives in society.

State v. Moore, 76 N.E.3d 1127, 1137 (Ohio 2016). Assuming that a
juvenile defendant could defeat the staggering odds and survive 51 years
of continuous incarceration in Tennessee’s prison system, and assuming

that he then could obtain a release from prison in his late 60’s, he
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nevertheless would be deprived of any opportunity to meaningfully
engage in free society for several reasons.

First, if he survives that long, his remaining life expectancy would
be quite short. He would have little time to adjust to the outside world
in order to pursue any kind of meaningful life.

Second, in all likelihood he would be suffering from the burdens of
old age and ill health, severely limiting his physical capacity to “get on
with his life.”

Third, anyone reentering society after a long incarceration finds
himself in a strange new world and faces enormous practical and legal
obstacles, and those obstacles are greater for an elderly person. It takes
time for a newly freed individual to negotiate these obstacles. In addition
to dealing with a myriad of “collateral consequences” of a conviction,
those reentering society from prison face challenges related to many of
the basic necessities of life, such as finding employment and housing and
obtaining access to healthcare and other public benefits.!3 These
obstacles to meaningful reentry are compounded in the case of an elderly
person released from prison after spending 51 years, his entire adult life,

1n confinement.

13 See, e.g., Anthony C. Thompson, Navigating the Hidden Obstacles to
Ex-Offender Reentry, 45 Boston L. Rev. 255, 272-73 (2004). For an
inventory of legally imposed collateral consequences of conviction, see
The Counsel of State Governments Justice Center, National Inventory of
the Collateral Consequences of Conviction, available at
https://niccc.csgjusticecenter.org.
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Fourth, spending one’s entire adult life subject to the
institutionalizing effects of the highly structured and authoritarian
prison environment makes it psychologically difficult to adjust to the

pressures and demands of living free in society, especially at such an old

age. See Craig Haney, The Psychological Impact of Incarceration:

Implications for Post-Prison Adjustment, available at
https://aspe.hhs.gov/basic-report/psychological-impact-incarceration-
implications-post-prison-adjustment (U.S. Dep’t of Health & Human
Servs., 2001). Professor Haney explains how inmates psychologically
adapt to the harsh conditions of prison life, in ways that enable them to
survive in prison but impair their capacity to adjust to the free world
upon release. It stands to reason that the adverse psychological impact
of incarceration is more pronounced (i) when the incarceration begins at
a young age, especially if it begins while the prisoner is a juvenile, and
(i) when the incarceration is for a longer period of time. /d. at 5.

Finally, it is well known that “persons who return to the free world
lacking a network of close, personal contacts with people who know them
well” have an especially difficult time adjusting. As Professor Haney
points out, “Eventually...when severely institutionalized persons
confront complicated problems or conflicts, especially in the form of
unexpected events that cannot be planned for in advance, the myriad of
challenges that the non-institutionalized confront in their everyday lives
outside the institution may become overwhelming.” /d. at 8-9. A person
who has been continuously incarcerated for 51 years 1s not likely to have

any remaining connections to family or community upon release. After
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spending half a century in prison, he will be “lost” in a foreign, complex,
and stressful environment without a stable social network for support.
By withholding release eligibility until the twilight of a juvenile
offender’s life, requiring him to spend his entire adult life undergoing the
institutionalizing and stigmatizing effects of incarceration, a 51-year
mandatory minimum sentence “gives no chance for fulfillment outside
prison walls, no chance for reconciliation with society, no hope.” Graham,

560 U.S. at 79.

(3) Imposing a 51-year mandatory minimum forswears
altogether the rehabilitative ideal.

A fundamental scientific principle underlying the constitutional
premise that “juveniles are different” is that—because a juvenile’s
mental traits and vulnerabilities are merely “transitory”—juveniles have
great potential to rehabilitate as their minds and bodies mature. Miller,
567 U.S. at 473. Fifty-one years of detention, however, extends far
beyond the period within which a juvenile will mature and rehabilitate.
Forcing a juvenile offender to wait beyond his life expectancy, until he is
a geriatric with virtually no prospect for a meaningful and productive life
in the free world, defeats the entire purpose of the requirement that
juvenile offenders be given “a meaningful opportunity for release based
upon demonstrated maturity and rehabilitation.” Such a sentence
“means a denial of hope” and “sharels]. . . characteristics with death
sentences” because it denies any chance for a maturing youthful offender
to work toward a brighter future; despite “good behavior and character

improvment,” he will remain in prison for the rest of his days.” Graham,
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516 U.S. at 69-70 (citation and internal quotations omitted). In a word,
this kind of sentence “forswears altogether the rehabilitative ideal.”

Miller, 567 U.S. at 473 (citing Graham, 560 U.S. at 74).

D. Many other jurisdictions hold that similarly lengthy mandatory
minimum sentences for juveniles violate the Eighth Amendment
under Miller and Montgomery.

A majority of state courts have employed the principles embodied
in Roper, Miller, Graham, and Montgomery to invalidate minimum
mandatory life sentences, constituting a lengthy minimum term of years,
because they deprive juvenile offenders of a “meaningful opportunity” for
release.* In 2013, Iowa became one of the first jurisdictions to hold that
a juvenile sentenced to a de facto LWOP sentence is constitutionally
entitled to Millertype protections affording a “meaningful opportunity
for release based on demonstrated maturity and rehabilitation.” Null,
836 N.W.2d at 63 (quoting Graham, 560 U.S. at 75). The defendant in
Nullreceived a mandatory minimum aggregate sentence of 52.5 years for
second-degree murder and first-degree robbery for an offense that

occurred when he was sixteen years old. /d. at 45. Under the Iowa

14 Tn addition, several federal courts have applied these principles to
mandatory sentences expressed as a term of years. The Seventh Circuit
has opined that courts should apply a “children are different” approach
to sentencing to both traditionally defined life sentences as well as de
factolife sentences. McKinley v. Butler, 809 F.3d 908, 914 (7th Cir. 2016)
(Posner, J.). The Ninth Circuit has adopted similar reasoning, holding
that a lengthy term of years sentence violates Miller and Graham’s
requirement that juveniles be given a meaningful opportunity to re-enter
society. Moore v. Biter, 725 F.3d 1184, 1191-92 (9th Cir. 2013).
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sentencing scheme, he would not be eligible for parole until was sixty-
nine. /d. The court, in a thorough and well-reasoned discussion, applied
Graham and Miller to hold that this kind of punishment for a juvenile
offender violates the Eighth Amendment and the Iowa constitution. /d.
at 60-77.

The Null court based its decision in great part on the scientific
evidence discussed in Koper, reasoning that juveniles have not fully
developed cognitive structures for risk evaluation, self-management, and
1mpulse control. /d. at 55. The court noted that juveniles are also much
more prone to peer influence, and their development runs part and parcel
with experimentation with “risky, illegal, or dangerous activities.” /Id.
And while the adolescent brain can tend toward criminal behavior, 1t 1s
also highly transformable. As the young person develops into an adult,
science confirms that the impulse control and risk assessment issues fade
away. See id. There are no strong penological justifications for lengthy
juvenile sentences, because juveniles have the ability, and indeed
proclivity, for change in a positive direction.

The Null court, and many others, have construed Graham and
Miller to require a juvenile sentence to provide more time outside of
prison than a few years of freedom at the end of one’s life. The Nullcourt
declared that “[t]he prospect of geriatric release, if one is to be afforded
the opportunity for release at all, does not provide a ‘meaningful
opportunity’ to demonstrate the ‘maturity and rehabilitation’ required to
obtain release and reenter society as required by Graham.” Id. at 71.
Similarly, the Connecticut Supreme Court held that under Miller, a

mandatory minimum 50-year sentence for a juvenile offender was
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unconstitutional, because it did not allow for a “meaningful opportunity”
for release, which requires a chance to engage with civic society, to be
employed, and to have a family. Casiano v. Comm’r of Correction, 115
A.3d 1037, 1046-47 (Conn. 2015). Analysis of what constitutes a
“meaningful opportunity” must also take into consideration that a
juvenile offender, released from prison at the end of his/her life will also
have a diminished quality of life, having an increased risk for age-related
health disorders, such as heart disease, hypertension, stroke, asthma,
cancer, and arthritis. /d. According to the Supreme Courts of Iowa and
Connecticut, such a degraded experience is not meaningful, under the
mandates of Graham and Miller.

A groundswell of recent decisions confirms the principle that
mandatory long-term sentences for juveniles convicted of homicide do not
pass constitutional muster. See State v. Davilla, 462 P. 3d 748, 752 (Or.
Ct. App. 2020) (50 year sentence required modification er); Buffer, 137
N.E.3d at 774 (50 year sentence); Davis v. State, 415 P.3d 666, 676 (Wyo.
2018) (homicide sentence of approximately 45 years before parole
eligibility); Carter v. State, 192 A.3d 695, 702 (Md. 2018), reconsideration
denied (Oct. 4, 2018) (100 year sentence with eligibility for parole in 50
years); State ex rel. Carrv. Wallace, 527 S.W.3d 55, 60—62 (Mo. 2017) (50
years until eligibility for parole); State v. Zuber, 152 A.3d 197, 216 (N.J.
2017) (55 year sentence); California v. Ramirez, 2017 WL 5824286 (Cal.
Ct. App. Nov. 29, 2017) (40 year sentence); California v. Fernandez, 2015
WL 1283486 (Cal. Ct. Ap. Mar. 18, 2015) (50 year sentence); Washington
v. Ronquillo, 361 P.3d 779, 789 (Wash. Ct. App. 2015) (51.3 year

sentence); Bear Cloud v. State, 334 P.3d 132 (Wyo. 2014) (homicide
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sentence of 45 years prior to parole); Adams v. Florida, 188 So.3d 849
(Fla. St. App. 2012) (50 year sentence).

These cases reveal a pattern. For juveniles, mandatory sentences
with no eligibility for parole until after 50 years offend the teachings of
both Graham and Miller. Recently, the Maryland Supreme Court noted
that “Im]any courts have concluded that a sentence of a term of years
that precludes parole consideration for a half century or more is
equivalent to a sentence of life without parole.” Carter, 92 A.3d at 729;
see also, White v. Premo, 443 P.3d 597, 605 (Or. 2019), cert. dismissed
sub nom. Kelly v. White, 140 S. Ct. 993 (2020) (“We know of no state high
court that has held that a sentence in excess of 50 years for a single
homicide provides a juvenile with a meaningful opportunity for release.”).
The Maryland Supreme Court noted that the fifty-year benchmark likely
originated from Graham’s description, as constitutionally problematic, of
a defendant not being eligible for release “even if he spends the next half
century attempting to atone for his crimes and learn from his mistakes.”
Carter, 192 A.3d at 728-29 (quoting Graham, 560 U.S. at 79 (emphasis
added)). The “meaningful opportunity” standard “means a sentence with
parole eligibility significantly short of the 50-year mark.” /d. at 735. The
undeniable trend in the case law confirms that a term-of-years sentence
longer than 50 years does not comply with the strictures of Graham and
Miller. Based on the reasoning of these decisions, Tennessee’s
mandatory scheme does not give vulnerable and cognitively
underdeveloped juvenile offenders any hope for a rehabilitated and

productive life in civic society beyond the prison walls.
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E. Evidencing our nation’s evolving standard of decency, a large
number of states have enacted new sentencing schemes in response
to Graham, Miller and Montgomery, leaving Tennessee as an outlier.

In addition to the many state court decisions voiding lengthy prison
terms for children, in the wake of Graham and Miller, twenty-five states
have adopted legislation limiting juvenile homicide sentences and
providing within the regulatory scheme a meaningful opportunity for the
inmate to demonstrate rehabilitation and maturity. Some states have
capped sentences for juvenile homicide while other approaches redefine
parole eligibility for juveniles previously sentenced to LWOP. See Ariz.
Rev. Stat. Ann. §§ 13-751, 13-752 (juvenile sentences for homicide limited
to 25 to 35 years); Ark. Code Ann. § 16-93-621(a)(2)(a) (juvenile homicide
offenders eligible for parole after 25 years); Cal. Penal Code § 3051
(juveniles sentenced to LWOP entitled to a parole hearing no later than
twenty-five years of incarceration); Colo. Rev. Stat. Ann. § 18-1.3-
401(4)(c)D(A) & (B) (juvenile offenders sentenced to LWOP for first
degree murder entitled to a re-sentencing hearing and a sentence
between 30 to 50 years); Conn. Gen. Stat. Ann. § 54-125a(f)(1) (juvenile
offenders sentenced to over 50 years eligible for parole after 30 years, and
juvenile offenders sentenced to between 10 and 50 years eligible for
parole after the greater of 12 years or 60% of the sentence); Del. Code
Ann. tit. 11, § 4204A(d)(2) Guvenile offenders convicted of first-degree
murder eligible for resentencing after 30 years); D.C. Code Ann. § 24-
403.03(a) (Guvenile offenders eligible for sentence reduction after 20
years]); Fla. Stat. Ann. § 921.1402(2)(b) (juvenile offenders sentenced to

over 25 years entitled to review of sentence after 25 years); Haw. Rev.
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Stat. § 706-656(1) (all juvenile offenders entitled to life with the
possibility of parole on a date to be established through a rehabilitation
plan); Ky. Rev. Stat. Ann. § 640.040 (statute pre-dating Graham and
Miller provides that youthful offenders convicted of a capital crime are
eligible for parole after 25 years); La. Code Crim. Proc. Ann. Art 878.1
(generally, juveniles convicted of homicide eligible for parole after serving
25 years unless a special hearing is conducted determining that LWOP
is appropriate); Mass. Gen. Laws Ann. ch. 279, § 24 (juveniles convicted
of first-degree murder are eligible for parole in 20 or 30 years, as
determined by the court); Mich. Comp. Laws Ann. §§ 769.25 (juvenile
homicide offenders limited to a sentence of 25 to 40 years); Mo. Ann. Stat.
§ 558.047(1) Guvenile offenders sentenced to LWOP eligible for review of
sentence after 25 years); Neb. Rev. Stat. Ann. § 28-105.02 (juvenile
LWOP sentences become eligible for parole after 40 years); Nev. Rev.
Stat. Ann. § 213.12135) (juvenile offenders for a homicide of [only one
victim] eligible for parole after 20 years); N.C. Gen. Stat. Ann. §15A-
1340.19A (juvenile LWOP sentences allow parole eligibility after 25
years); N.J. Stat. Ann. §2C:11-3 (uveniles convicted of first degree
murder eligible for parole within 30 years); N.D. Cent. Code Ann. § 12.1-
32-13.1 Guvenile offenders eligible for sentence reduction after 20 years);
Or. Rev. Stat. Ann. §163.115 (juveniles sentenced to a life sentence for
homicide eligible for parole in twenty-five years); Tex. Govt. Code Ann. §
508.145 (all juvenile offenders serving a life sentence are eligible for
parole in 40 years); Utah Code Ann. § 76-3-206 (juvenile homicide
sentence limited to 25 years); W.Va. Code § 61-11-23(b) (juvenile

offenders eligible for parole after 15 years); Wyo. Stat. Ann. § 6-10-301(c)
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(juvenile offenders sentenced to life eligible for parole after 25 years);
Wash. Rev. Code § 9.94A.730(1) (uvenile offenders eligible for release
after 20 years, except for those serving sentences for aggravated first
degree murder or certain sex offenses).

The legislative history rests on the consensus that children are
different and that a lengthy sentence should not be imposed on a child in
the same way as upon adults. See, e.g., Ark. Code Revision Comm’n,
Notes on Ark. Code Ann. § 16-93-621(a)(2)(a) (“The General Assembly
acknowledges and recognizes that minors are constitutionally different
from adults and that these differences must be taken into account when
minors are sentenced for adult crimes.”); Statutory Notes for Haw. Rev.
Stat. § 706-656(1) (“The legislature acknowledges and recognizes that
children are constitutionally different from adults and that these
differences must be taken into account when children are sentenced for
adult crimes.”). See also, Conf. Comm. Rpt. La. Code Crim. Proc. Ann.
Art 878.1 (June 6, 2017) (noting that a change in Louisiana’s sentencing
law was necessary in response to Miller, Graham, and Montgomery).

These recent sentencing reforms confirm a changed community
standard recognizing that juvenile sentences of more than 50 years
without parole eligibility are not consistent with the Eighth Amendment.
See Carter, 192 A.3d at 729 n.43 (noting an emerging legislative
consensus that a fifty plus year sentence for juveniles offends the
constitution in relation to Graham and/or Miller). Tennessee’s mandatory
sentencing scheme, which treats juvenile defendants exactly the same as
adults and forecloses parole until after 51 years, is plainly an outlier

among the states. Tennessee’s mandatory sentencing approach is out-of-
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step with prevailing community standards for what is appropriate
punishment for juvenile offenders, who do not carry the same attributes

of culpability as adult offenders.

F. Tennessee’s Constitution, Art. I, §§ 13, 16 and 32, provides greater
protection than the federal constitution against the unnecessary
rigor and inhumanity of imposing a 51-year mandatory minimum
prison term on a juvenile.

The Tennessee Constitution creates additional protections against
excessive punishment and, viewed independently from the federal
Constitution, should also be construed to invalidate a mandatory
minimum 51-year sentence for a juvenile.

This Court has long recognized that, “as the final arbiter of the
Tennessee Constitution, [it] is always free to expand the minimum level
of protection mandated by the federal constitution.” State v. Ferguson, 2
S.W.3d 912, 916 (Tenn. 1999) (citation and internal quotations omitted).
See also, Miller v. State, 584 S.W.2d 758, 760 (Tenn. 1979), overruled by
State v. Pruitt, 510 S.W. 3d 398, 416 (Tenn. 2016) (“[Als to Tennessee’s
Constitution, we sit as a court of last resort, subject solely to the

qualification that we may not impinge upon the minimum level of

protection established by the Supreme Court interpretation of the federal
constitutional guarantees. But state supreme courts, interpreting state
constitutional provisions, may impose higher standards and stronger
protections than those set by the federal constitution.”) (emphasis
added).

Following these principles, Art. I, § 16, Tennessee’s Cruel and

Unusual Punishments Clause, should be independently construed to
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protect juveniles against mandatory minimum 51-year sentences. The
Tennessee Constitution’s special concern about excessive punishment is
further set forth in Art. I, § 13, which provides “[t]hat no person arrested
and confined in jail shall be treated with unnecessary rigor”’; and in Art.
I, 32, which provides “[t]hat the erection of safe prisons, the inspection of
prisons, and the humane treatment of prisoners, shall be provided for.”
Given these additional provisions against excessive punishments, strong
grounds exist for independently applying the Tennessee Constitution to
protect against the kind of mandatory life sentence that was imposed on

Appellant Tyshon Booker.

VI. CONCLUSION

For the foregoing reasons, amici curiae Amos Brown, Charles Lowe-
Kelley, the Tennessee Association of Criminal Defense Lawyers, and the
National Association of Criminal Defense Lawyers urge the Court to

grant Tyshon’s application for permission to appeal.
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IN THE CIRCUIT COURT FOR MCMINN COUNTY, TENNESSEE

AT ATHENS

)
AMOS BROWN (TDOC #287845), )
Petitioner, %

Vs. } No. 4-CR-64
STATE OF TENNESSEE %
Respondent. %
)

PETITIONER’S NOTICE OF FILING OF
DECLARATION OF DR. JULIE A. GALLAGHER

Plaintiff Amos Brown gives notice that he is filing the attached Declaration of Dr.

Julie A. Gallagher, a forensic psychologist, in support of his claim%s in this case. Dr.

Gallaghér’s Declaration regards her expert opinion concerning a;‘dolescent brain

development that justifies treating juvenile offenders differentl;li from adult offenders
z

for sentencing purposes under the Cruel and Unusual Punishme%nts Clauses and other

Clauses of the United States and Tennessee Constitutions.
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IN THE CIRCUIT COURT FOR MCMINN COUNTY, TENNESSEE

AT ATHENS
)
AMOS BROWN (TDOC #287845), )
)
Petitioner, ) |

) No.: 4-CR-64
v )
)
STATE OF TENNESSEE, )
)
Respondent. )

DECLARATION OF DR. JULIE A, GALLAGHER

Pursuant to Tenn. R. Evid. 703 and Tenn. R. Civ. Pro. 72, Dr. Julie A. Gallagher declares

as follows:

1. I have been retained by Bradley A. MacLean, counsel for Petitioner Amos Brown,

as an independent expert in the above-captioned matter. I make this Deé:claration based on my
own personal knowledge and, if called as a witness, I could and would tEestify competently to the
truth of the matters set forth herein. |
2. A true and correct copy of my expert report, dated February 1, 2018, along with
my current CV, is attached hereto. The information in my report and Cy is trué and correct to

the best of my knowledge, information and belief.

I declare under penalty of perjury that the foregoing is true and correct.

Executedon O I\Aﬂ.,i/(/k__. ,2018.
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Julie A. Gallagher, Psy.D. ABPP
Board Certified in Forensic Psychology
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JULIE A. GALLAGHER, PSy.D. ABP
CLINICAL AND FORENSIC PSYCHOLOGIST
BOARD CERTIFIED IN FORENSIC PSYCHOLOGY

2200 21t Avenue South, Suite 401
Nashville, Tennessee 37212

P

Phone (615) 491-3229
Fax (615) 750-5796

www.DrJulieGallagher.com Dr.Julie. Gallagher@gmail.com

l

February 1, 2018

Brad MacLean

1702 Villa Place
Nashville, TN 37212
Re: Amos Brown case
Dear Mr. MacLean,

You asked me to summarize recent research on adolescent bra
series of decisions beginning with Roper v. Simmons, 543 U. S. 551
States Supreme Court has considered research on adolescent brain d
making determinations regarding the proportionality of punishments
juvenile offenders (Graham v. Florida, 560 U. S. 48 (2010); Miller y

460 (2012); Monigomery v. Louisiana, 136 S. Ct. 718 (2016)). This

intended to summarize the basic research and expand upon the state

in development. In a
(2005), the United
evelopment in -

as applied to

v. Alabama, 567 U. S.
document is

of the research since

the writing of the last in that series of opinions, which were heard in 2016.

|
For your reference, I have attached relevant amicus briefs filed in Miller, describing

the science of adolescent brain development upon which the Court relied in reaching its
|

decision. These briefs offer good descriptions of the state of researc:h as of that point in

time. Research in this area continues, and the most recent scientific|
{

findings add further

[
support to the Court’s holdings in Roper, Graham, Miller and Montgomely
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Qualifications

I'am a clinical and forensic psychologist, board certified in forensic psychology by

the American Board of Professional Psychology. My expertise is pqmarily n criminal
|

forensic psychology, with specialization in juvenile justice work. Please refer to my

attached CV for more information on my training and experience.

The Phases of Adolescent Brain Development

There are three overlapping phases of brain development that occur during

adolescence. During all three phases, the brain changes through a process of synaptic

pruning and myelination of particular brain regions. Pruning is the rémoval of unneeded
|

!
i

connections, which strengthens and makes other connections more ei%:ficient, just as
pruning a tree causes its main branches to grow stronger. Myelinatioin is the msulation of
those connections, resulting in greater white matter in the brain. Thl%; allows brain cells
to transmit information more rapidly along those connections. |
The primary brain regions affected during adolescence are the limbic system, which
regulates emotional arousal, and the prefrontal cortex, which regulatés self-control and
rational decision-making. Notably, the changes in these regions occur at different times,
with the limbic system maturing well before the prefrontal cortex, resulting in a
|

significant maturational imbalance. This imbalance has a profound effect on thinking

and behavior. In fact, research has found that these changes follow an identifiable pattern

that is consistent with the behavioral changes that occur during adolescence. Only when

these brain regions complete development and become fully interconjnected is
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development complete. Research has consistently shown that these changes are not

complete until the early 20s.

The first phase of adolescent brain development is triggered by the hormonal

changes accompanying puberty (Steinberg, 2017). Puberty, which ty

pically starts around

age 12, remodels the brain and makes it more plastic, or moldable (S;elemon, 2013). The

hormones released during puberty have a profound effect on the limbic system, which is

deep in the center of the brain. This leads to changes that alter the way the brain, and

especially the limbic system, responds to the neurotransmitters dopamine and serotonin.

'

Neurotransmitters are chemicals that transmit nerve impulses from one brain cell to the

next. Dopamine affects how the brain responds to rewards and serotonin plays an

important role in mood regulation. As a result, the adolescent brain

easily emotionally aroused and more sensitive to rewards, including

becomes much more

the social rewards of

approval by peers. It also becomes less sensitive to negative outcomes, as rewards

become more salient. This is why adolescents typically seek out intefnse and exciting

|

experiences and are greatly influenced by the presence of peers, whiie discounting

possible negative consequences. So, during this phase, the limbic syétem is responsible

for the dramatic ups and downs of emotion experienced by adolesceflts, their greater

sensitivity to the influence of their peers and their greater sensation-;seeking (Braams et al

|
2015; Bjork et al 2012; Galvan 2013; Luciana & Collins 2012). Recc;,ent research has

t

|

revealed that these findings hold true for adolescents around the wor

species of mammals, including mice, rats and other primates (Steinb,

etal.,, 2017).
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The second phase begins during preadolescence and occurs greildually, ending

around age 16. During this phase, the prefrontal cortex, which is resﬂonsible for self-

i
regulation, becomes better organized. This occurs through a process iof pruning of
unneeded connections between neurons in the prefrontal cortex, and myelination, or

increasing insulation around connections, which strengthens those connections (Spear,
i

2013). In other words, the pathways in the prefrontal cortex that are I%m)st needed for

decision-making, problem-solving and planning ahead (“executive ﬁj‘mctions”) become
clearer and stronger (Dwyer et al 2014; Ladouceur et al 2012; Smith et al 2014).

These so-called "executive functions," have also been described as a "braking
system," in the brain (Steinberg, 2014). During this stage, despite improvements in the

organization of the prefrontal cortex, this "braking system" is not yet completely online.

This is because the connections between the limbic system and the prefrontal cortex are

\

|
not yet fully in place. As a result, the prefrontal cortex is still very vulnerable to

interference. It can be easily derailed by emotional arousal and fatigue. Thus,

adolescents in this age group have more difficulty than older adolescents demonstrating
self-control when they are upset, excited or tired (Figner & Weber, 201 1; van
Duijvenvoorde et al., 2010). Under such circumstances they are moée likely to engage in
risky behavior and make decisions without considering the consequences of their actions.
The third phase of brain development, which takes place in late adolescence, helps

that "braking system" to become more stable and more reliable. This is the result of the

development of increased interconnections between the prefrontal c?ﬁex and the limbic
system (Hwang et al., 2013; Sherman et al., 2014; Dosenbach et al., 2013). This increase

in structural and functional connectivity allows multiple brain systexjns to work together

Page 4 0f 15

Document received by the TN Supreme Court.



Research Summary Amos Brown Case

by Dr. Gallagher 2/1/2018
much more efficiently, with different brain systems activating togetﬁer during particular
tasks (Dosenbach et al., 2010; Ernst et al., 2015; Sherman et al., 2014). As a result, the
executive functions of the prefrontal cortex are no longer as vulnerable to the emotional
arousal of the limbic system. Instead, these areas work together to modulate emotion,
assess risks and engage in decision-making. This allows adolescents to gain better

control of their impulses, think about the long-term consequences of their decisions and

better resist peer pressure.

!

Diffusion tensor imaging has allowed us to visualize these weak connections that
become stronger as adolescence progresses. These structural imaging studies have
revealed immature connections within the front-parietal-striatal brain system that affect

executive functioning (Olesen, Nagy, Westerberg & Klingberg, 2003; Schmithorst &

Yuan, 2010; Vincent et al., 2008). As these connections strengthen over the course of

adolescence, greater impulse control is seen (Liston et al., 2006). Thfis results in
|
|
significant improvements in self-regulation. These have been demon%trated in various

studies using functional MRI Using functional MRI, a number of std;dies have also

shown greater neural activity during adolescence in parts of the brain that play an

important role in the processing of emotional and social information and in the prediction

g

of reward and punishment, the ventral striatum and the ventromedial {preﬁontal cortex
(Galvan et al., 2006; Hare et al, 2008; Luciana & Collins, 2012). In élddition, functional
MRI has revealed changes in patterns of activation during tasks that 1;equjre working
memory, planning and response inhibition (Casey, 2015; Luna, Padrrﬂlanabhan & O’hearn,
2010; Stevens, Kiehl, Pearlson & Calhoun, 2007). These processes qgre mportant for

1
impulse control and planning ahead. Research has consistently revealed that this process
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is not complete until the early 20s (Casey et al 2005; Hooper et al 2004; Paus, 2009;

|
Dosenbach et al 2010). i

]

Notably, research has revealed that this first phase, triggered by puberty, is

|
occurring earlier due to a range of environmental influences (Steinbe:rg, 2016). Because

the second phase still occurs at the same time, adolescents are left vvith a longer period of
time during which they seek out risks but do not yet have the capacit;y for self-control

|
necessary to manage those risks (Steinberg, 2014). Thus, they are prciassing on the

accelerator longer despite the fact that their braking system is not yet online.

The Behavioral Science

In 2013, a panel organized by the National Academy of Sciendes concluded a
review of the research on adolescent development and its impact on juvenile justice
(Bonnie et al., 2013). They came to three primary conclusions. The[, first was that, in
emotionally charged situations, adolescents do not have a mature ca;l)acity for self-
regulation compared to adults (Somerville, Fani, and McClure-Tone, 2011). The second
was that, relative to adults, adolescents are much more vulnerable to peer influence and
immediate incentives (Gardner and Steinberg, 2005; Figner et al., 2009). The third was

that adolescents lack time perspective, impairing their ability to make judgments and

decisions that require future orientation (Steinberg, 2009).

A substantial body of research has demonstrated that from mlq to late adolescence
there is a peak in risk-taking behavior. A similar peak is seen in invélvement in violent
and nonviolent crime. This peak occurs because the development of the limbic system

outpaces the development of the prefrontal cortex (Steinberg, 2017). In other words,
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adolescents have a strong desire to seek out risks but lack the judgment and decision-
making abilities necessary to keep them safe. “In essence, the brain I:ha;nges in ways that
may provoke individuals to seek novelty, reward and stimulation sev%eral years before the
complete maturation of the brain systems that regulate judgment, decision making and
impulse control (Galvan 2010: Padmanabhan et al 2011; Van Leyjenhorst et al 2010).”
(Steinberg, 2017). |

As Steinberg (2017) explains in his recent review of the literature, “The heightened

responsiveness of this socioemotional incentive processing system is thought to
overwhelm, or at the very least, tax, the capacities of the self—regulat%)ry system,

compromising adolescents’ abilities to temper strong positive and negative emotions and
|
inclining them toward sensation seeking, risk-taking, and impulsive antisocial acts (Casey

et al., 2010; Shulman et al., 2016).” This is also reviewed in Scott arild Steinberg’s book

Rethinking Juvenile Justice (2008), where they state that most juvem:le crimes are
|
impulsive acts that are committed without full consideration of their long-term

consequences.

|
In the decades since the Roper decision, research in this area h%ls expanded

extensively. In his recent review of the literature, Laurence Steinb erg explained that
. |
numerous studies have shown that, |

Compared to adults, adolescents are more impulsive (Steinberg et al., 2008), less
i
likely to consider the future consequences of their actions (Steiinberg et al., 2009),
, . . | ‘
more likely to engage in sensation seeking (Steinberg et al., 2008), and more likely

to attend to the potential rewards of a risky decision than to the potential costs

(Cauffman et al., 2010). Other studies have provided support for the contention that
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adolescents are indeed more vulnerable to coercive pressure than adults (Steinberg

& Monahan, 2007); that the presence of peers makes adolescents more sensitive to

rewards (Chein et al., 2011; Silva et al., 2016; Weigard et al., 2014); are especially
|

attentive to immediate rewards; and that the presence of peers i}ncreases risky

decision-making among adolescents but not older individuals (Chein et al., 2011;

!
Gardner & Steinberg, 2005; Smith, Chein & Steinberg, 2014).

|
|
|
i
|
i
|
|
[
|

It has been well-established in the research literature that mostgﬁuveniles engage n
!
antisocial behavior to some degree during adolescence. It has also bcgaen well-established
that most do not continue that behavior into adulthood (Moffitt, 201?). This was
confirmed by the Pathways to Desistance study, which followed 1,3§4 serious juvenile
offenders ages 14—18 for seven years, making it the largest study of recidivism in
juvenile offenders to date. As can be seen below, they found that only approximately

10% of serious offenders (the “persister” group), continued to report high levels of

antisocial acts (Monahan et al., 2009).
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That study also revealed that longer stays in correctional institutions|did not reduce
recidivism in juvenile offenders (Mulvey, 2011). Confirming the transient nature of
juvenile offending, they found that “The most important conclusion of the study is that
even adolescents who have committed serious offenses are not necessarily on track for
adult criminal careers” (Mulvey, 2011). In a recent presentation to the Joint Ad-hoc
Tennessee Blue Ribbon Task Force on Juvenile Justice in Tennessee, Professor Edward
P. Mulvey, Ph.D., the lead researcher on that study presented it and other recent research
and concluded that there is “No convincing evidence that confinement of juvenile
offenders beyond a minimum amount required to provide intense services reduces [the]

likelihood of subsequent offending.”

Conclusion
In the years since the Court decided Graham, Miller and Montigomery, the scientific
evidence has grown stronger. That research has continued to confirm what parents have
always known, namely that adolescents are different from adults in important ways. They
are more emotional, more impulsive, more vulnerable to peer inﬂuelgce, take greater risks
without considering the consequences, and are not as capable of plapning and making

decisions.

The maturation of the adolescent brain follows a specific and predictable pattern

. . . , .
that is consistent with the patterns of change observed in adolescent behavior. In recent
years we have gained the ability to visualize the changes that occur t:)etween childhood
and adulthood in the developing adolescent brain as structures chmée and different parts

of the brain respond differently to different hormones and neurotransmitters. We can
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now watch these structures interconnect and begin to work together as the brain matures.
[

Recent studies have even demonstrated that these changes are true aéross cultures and

across species.

|

|
|

One of those patterns of behavior change that has been consist%nﬂy observed is that

the risky, impulsive and sometimes antisocial behavior demonstra‘cec{i by adolescents does

|
not continue into adulthood in the vast majority of adolescent offendérs. It should thus

|
come as no surprise that research has also found that incarceration beyond the time

necessary to provide intensive services does not reduce offending. It seems that they

grow out of it regardless.

As a group, adolescents’ immaturity is a transient state and not

an enduring part of

their character. As Justice Kennedy wrote in Roper, “The reality that juveniles still

t
|

struggle to define their identity means it is less supportable to concluﬁe that even a

heinous crime committed by a juvenile is evidence of irretrievably depraved character.”

Since Roper, the research on adolescent brain development, adolescent behavior patterns

and, specifically, desistance both confirms and strengthens this assertion.

Sincerely,

/"

Julie A. Gallagher, Psy.D. ABPP
Board Certified in Forensic Psychology
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Reward Sensitivity across Adolescence, 20 CEREBRAL CORTE

Regions Mediating
X 61-69 (2009).

Leah H. Somerville, Negar Fani & Erin B. McClure-Tone, Behavioré] and Neural

Representation of Emotional Facial Expressions Across the L
36 DEVELOPMENTAL NEUROPSYCHOLOGY 408—428 (2011).

Nico U. F. Dosenbach et al., Prediction of Individual Brain Maturity
329 SCIENCE 1358-1361 (2010).

Nico U. F. Dosenbach, Steven E. Petersen & Bradley L. Schlaggar, The Teenage Brain

22 CURRENT DIRECTIONS IN PSYCHOLOGICAL SCIENCE 101-1

ifespan,

Using fMRI,

2

7(2013).

Margo Gardner & Laurence Steinberg, Peer Influence on Risk Taking, Risk Preference,
and Risky Decision Making in Adolescence and Adulthood: An Experimental

Studly., 41 DEVELOPMENTAL PSYCHOLOGY 625-635 (2005).
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Research Summary

by Dr. Gallagher

| Amos Brown Case

2/1/2018

Michael C. Stevens et al., Functional neural networks underlying response inhibition in
adolescents and adults, 181 BEHAVIOURAL BRATN RESEARCH 12-22 (2007).

Monica Luciana & Paul F. Collins, Incentive Motivation, Cognitive

Control, and the

Adolescent Brain: Is It Time for a Paradigm Shiff?, CHILD DEVELOPMENT

PERSPECTIVES (2012).

Monique Ernst et al., fMRI Functional Connectivity Applied to Adolescent
Neurodevelopment, 11 ANNUAL REVIEW OF CLINICAL PSYCHOLOGY 361-377

(2015).

Pernille J. Olesen et al., Combined analysis of DTT and fMRI data refveals a joint

maturation of white and grey matter in a fronto-parietal nety
BRAIN RESEARCH 48-57 (2003).

york, 18 COGNITIVE

RICHARD J. BONNTE, REFORMING JUVENILE JUSTICE: A DEVELOPMENTAL APPROACH

(2013).

i

Terrie E. Moffitt, Life-Course-Persistent versus Adolescence-Limited Antisocial
Behavior, in DEVELOPMENTAL PSYCHOPATHOLOGY, SECOND EDITION (Dante

Cicchetti and Donald J. Cohen eds. 2015).

Todd A. Hare et al., Biological Substrates of Emotional Reactivity and Regulation in

Adolescence During an Emotional Go-Nogo Task, 63 BIOLO
927-934 (2008).

FICATL PSYCHIATRY

Tomas Paus, Brain Development, in HANDBOOK OF ADOLESCENT PSYCHOLOGY (R.

Lerner and L. Steinberg eds. 2009).

Vincent J. Schmithorst & Weihong Yuan, White matter developmen

r during adolescence

as shown by diffusion MRI, 72 BRAIN AND COGNITION 16—25; (2010).
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CLINICAL AND FORENSIC PSYCHOLOGIST
BOARD CERTIFIED IN FORENSIC PSYCHOLOGY

2200 21°" Ave. S,, Suite 401 Phone (615) 491-3229
Nashville, Tennessee 37212 Fax (615) 750-5796
www.DrJulieGallagher.com Dr Juhe Gallagher@gmail.com

i
JULIE A. GALLAGHER, PSy.D. ABPP

f

1

!

!
Board Certification: ]
Forensic Psychology, American Board of Professional Psychology (ABPP), Diplomate #7177

Licensure:

Tennessee, Psychologist and Health Service Provider #3160
Virginia, Clinical Psychologist #0810003319

Washington State, Clinical Psychologist #PY00003261

Professional Service Positions: 7
President-Elect, American Academy of Forensic Psychology, 2017-present
Secretary, American Academy of Forensic Psychology, 2015-2016
Examination Faculty, American Board of Forensic Psychology, 2016-present
Consultant, Tennessee Board of Examiners of Psychology, 2017-present |

Education:

Psy.D. in Clinical Psychology Baylor University, Waco, TX, August 2002

M.S. in Clinical Psychology Baylor University, Waco, TX, August 2000

B.A. in Psychology Cornell University, Ithaca, NX May 1997

Internship and Residency: }

Residency in Forensic Psychology St. Elizabeths Hospital, Washington, DC
September 2002 - 2003

AP A-accredited Clinical Internship St. Elizabeths Hospital, Wasl‘ungton DC
September 2001 - 2002 '

Academic Affiliation:

Clinical Assistant Professor Department of Psychiatry and Behavioral Sciences

University of Washington School of Medicine
Seattle, Washington (2006 2011)

Professional Memberships: ]‘
Fellow, American Academy of Forensic Psychology |
Member, American Psychological Association ,
Member, American Psychology-Law Society |
Member, Society for Personality Assessment 1
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Specialized Training:
Sex Offender Treatment Provider Training

Forensic Evaluator Cettification Training

Basic & Advanced Forensic Evaluation

Juvenile Forensic Evaluation

Sex Offender Evaluation

Clinical Experience:
Forensic Pychologist

Clinical and Forensic Private Practice, Nashville, Tennessee

Dr. Gallagher 2

Tennessee Sex Offender Treiatment Board,
Nashville, TN 1

November 2015 |

Tennessee Department of Mental Health and
Substance Abuse Services, Nashville, TN
October 2013
Institute of Law, Psychiatry and Public Policy
University of Virginia, Charlottesville, VA
September 2003, May 2004 & January 2005
Institute of Law, Psychiatry and Public Policy
University of Virginia, Charlottesville, VA
April 2005
Institute of Law, Psychiatry and Public Policy
University of Virginia, Charlottesville, VA
November 2003

January 2012 — present

e Perform forensic assessments of adult and juveniles’ competendy to stand trial;
competency to waive Miranda; mental state at the time of the offense (insanity and
diminished capacity); risk for dangerousness; factors relevant to|sentencing;

psychological injuty; and juvenile transfer to adult court
e Testify in state and federal court as an expert witness

® Perform pre-employment assessments for the Federal Aviation Administration (FAA)

e Provide expert consultation and continuing education in forens1c mental health to
mental health institutions, universities and court systems

§
e Provide consultation and report-writing assistance to other fo1ens1c psychologists across

the country

Director, Forensic Services Program

Child Study and Treatment Center, Tacoma, Washington

Januaty 2009 — February 2011

® Ranajuvenile forensic evaluation program serving the entire state of Washington
© Performed Court-ordered assessments addressing juveniles’ competency to stand trial,
mental state at the time of the offense (diminished capacity), dangerousness and risk for

re-offense

o Testified as an expert witness in juvenile courts throughout the state

® Participated in re-writing the relevant state laws that govern f01en51c evaluations
e Supervised a forensic evaluator, an administrative assistant, postdoctoral fellows,
practicum students, and interns who were part of an APA-approved internship program
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Director, Forensic Psychology Postdoctoral Fellowship Program
Department of Psychiatry and Behavioral Sciences, University of &
Medicine, Seattle, Washington (Juvenile Program: January 2009 — K
Program: March 2007 — January 2009)

Marc

i
|
|

Dr. Gallagher 3

h 2007 — February 2011
/ashington School of
ebruary 2011; Adult

e Coordinated numerous administrative activities including supetvision, program
evaluation, didactic activities, and various committees

e Developed and implemented a curriculum to prepare fellows f@i board certification in
forensic psychology and psychiatry [

e Supervised postdoctoral fellows performing forensic evaluations

e Provided continuing education in forensic psychology to the Pacific Northwest legal and
mental health communities

Clinical Pgyehologist September 2005 — December 2008

Inpatient Forensic Evaluation Program, Center for Forensic Services, Western State
Hospital, Tacoma, Washington

Clinical Psycholp gm

Performed Court-ordered assessments of male and female adul
such questions as competency to stand trial, mental state at the

t defendants, addressing
time of the offense

(insanity and diminished capacity), dangerousness and risk for re-offense

Evaluated and petitioned the court for the civil commitment of seriously mentally ill

individuals .
Testified as an expert witness in both criminal and civil courts

Quickly achieved senior evaluator status and was assigned the most challenging cases,

including high-profile murder cases

Served in a stand-in administrative role for the program as needed liatsing with local

courts, attorneys, and hospital administrators

2

Developed best practice guidelines for forensic assessment within the institution as an

mvited member of the Forensic Practice Standards Committee

|

Supervised psychology interns as part of an APA-accredited int'ernship program and

regularly provided peer supervision to more junior forensic psy
hospital neuropsychologist

chologists and the

September 2003 — 2005

Forensic Services Program, Fairfax County Adult Detention Center, Fairfax, Vitginia

Performed Court-ordered assessments of male and female adul
such questions as competency to stand trial, mental state at the
assessment for sex offenders, and treatment needs

Testified as an expert witness in Superior Court

t defendants, addressing
time of the offense, risk

Provided crisis intervention, suicide assessment, and group psychotherapy to inmates in

a maximum security detention facility

Created effective behavior management plans for difficult to m!

anage personality

disordered inmates and trained correctional staff in their implementation

Supervised psychology interns and residents performing forensi

psychotherapy

Consulted with law enforcement and legal personnel, as well as
other service providers

c evaluations and group

family members and
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I

H
§

Clinical Psychologist Decembm 2002 — September 2005
Clinical and Forensic Private Practice, Arlington & Alexandria, V1rg1ma

e Performed pre- employment assessments of applicants for careérs in law enforcement,
public safety and security ;
e Performed risk assessments and treatment-related assessments of adolescent sex
offenders and their families :
e Provided group psychotherapy to adolescent sex offenders and their parents
Acting Clinical Administrator ]uiy 2003 — September 2003

|

Pre-Trial Setvices Branch, John Howard Pavilion, St. Elizabeths Hospital, Department of

Mental Health, Washington, DC |

Performed half of the Court-ordered assessments of male pre- t;nal defendants in the
District of Columbia ‘
Assessed issues including competency to stand trial, criminal Lesponmbility and mental

@
health as it relates to sentencing {
e Provided crisis intervention, multidisciplinary treatment planning and administrative
management of an inpatient ward of male pre-trial defendants |
e Consulted with law enforcement and legal personnel, as well as family members and
other service providers
e Provided forensic training to medical students and psychiatry residents
|
Forensic Psychology Intern and Resident September 2001 — 2003
Department of Psychology, John Howard Pavilion, St. Elizabeths Hospital, Department of
Mental Health, Washington, DC

Performed Court-ordered assessments of pre- and post-trial inpatients and outpatients,
addressing such questions as competency to stand trial, cummal responsibility,
neuropsychological functioning, tisk for violence, and treatment needs

Provided long-term individual and group psychotherapy to msamty acquittees with
serious mental illness
Provided crisis intervention, competency restoration, and anger management group
therapy to pre-trial defendants
Supervised students providing individual psychotherapy to insanity acquittees

Prepared and presented cases to the multidisciplinary Forensic Review Board
Participated in multidisciplinary treatment team meetings and developed treatment plans
for pre-and post-trial inpatients
Consulted with law enforcement and legal personnel, as well as family members and
other service providers
Participated in weekly didactic training in forensics, assessment, and group
psychotherapy
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Practicum Trainee
Adult and Juvenile Probation Departments, Groesbeck, Texas

Dr. Gallagher 5

July 2000 — June 2001

e Coordinated sex offender treatment program serving three rural counties

e Led adult sex offender and co-led anger management therapy éroups

e Performed Court-ordered and treatment-related assessments of adult probationers and
juvenile offenders

e Performed crisis intervention as well as short- and long-term individual psychotherapy
with adult probationers }

e Consulted with law enforcement, probation, and legal personnel, as well as family
members, victims, and other psychological service providers

Teaching Assistant January — May, 2000 & 2001

Interpersonal, Existential and Humanistic Psychotherapy course. Baylor University Psy.D.

Program, Waco, Texas !

Graduate Assistant Therapist
Baylor University Counseling Center, Waco, Texas

Psy.D. Trainee

Supervised first year doctoral students doing crisis intervention
psychotherapy with undergraduates

Taught interviewing and assessment techniques

and individual

July 1999 — June 2000

Provided short- and long-term individual psychotherapy to college students with a range

of diagnoses

Performed crisis intervention on an on-call basis addressing prc
panic attacks to suicidality

blems ranging from

Consulted with faculty, staff, parents, medical and law enforcement personnel

July 1998 — June 1999

Special Treatment Center for Developmentally Disabled Youth, Méxia State School,

Mexia, Texas

Chinical Psychoendocrinology Trainee
Children's Hospital of Buffalo, New Yotk

Evaluated juvenile offenders with developmental disabilities, assessing intellectual
functioning, adaptive behavior, competency to stand trial, and psychopathology

Developed and implemented individual behavior management plans based on functional

analyses

Performed individual and group therapy focusing on issues including sexual offending,

sexual abuse, bereavement, and the management of aggressive k
Participated in multidisciplinary treatment team meetings

ehavior

June 1997 - June 1998

Evaluated gender identity/role and sexual orientation of child and adolescent intersex

and adult transsexual patients

Participated in the multidisciplinary treatment planning and management of newborn

intersex children
Organized weekly Psychoendocrine Journal Club
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Volunteer Counselor
Sexually Inappropriate Behavior Program, Buffalo, New York

Interviewed parents of adolescent sex offenders

Wrote Court-ordered psychological evaluations addressing app
offender treatment

Administered, scored, and intetpreted assessment inventories
Created materials advertising the program

Research Experience:

Research Coordinator Summer 1996
Psychoendocrine Outcomes of Individuals with Congenital Variati
Children's Hospital of Buffalo, New York

e

Research Coordinator

Completed psychosexual interviews of female subjects
Interviewed subjects’ parents by phone

Developed questionnaires for the intersexed population
Reviewed charts and selected subjects for inclusion
Located adult subjects for follow-up

Coordinated schedules of doctors, nurses and psychologist
Performed data entry and analysis using SPSS

Dr. Gallagher 6

June 1997 — June 1998

ropriateness for sex

& June 1997 — June 1998
ons of the Genitals.

i

October 1997 — June 1998

Effect of Growth Hormone Replacement Therapy in Childhood-Onset Growth Hormone
Deficient Patients Previously Treated to Final Height. Children's Hospital of Buffalo,
New York

Rectuited subjects

e Located necessary technical equipment
e Coordinated patient visits and drug administration
Research Assistant

October 1997 — June 1998

Satety and Efficacy of ProLease hGH Administered Monthly in Children with Growth
Failure Due to Growth Hormone Deficiency. Children's Hospital jof Buffalo, New York

e Coordinated supervisory visits between drug company representatives and nursing staff

Coordinated drug availability and patient visits
Prepared samples for lab work

Research Assistant i
Post-treatment Outcomes of Childhood Onset Growth Hormone Deficiency: Medical and
Psychosocial Status in Adulthood. Children's Hospital of Buffalo, New York

Performed data input and analysts using SPSS

i
1

|
|

r Summer 1996
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Publications:
Haun, ].]., Gallagher, J.A., & Milz, A.A. (2010). The influence of time and treatment on
recall of mental state at the time of offense: Incompetent defendants and evaluation of insanity.

Journal of Forensic Psychology Practice, 10 0(5), 464-475. |

Mazur, T., Sandberg, D.E., Pertin, M.A., Gallagher, J.A., & MacGllh\nay, M.H. (2004).
Male pseudohermaphroditism: Long-term quality of life outcome in five 46, XY individuals reared

female. Journal of Pediatric Endocrinology and Metabolism, 17(6), 809-823.

Conference Presentations:
Gallagher, J.A. (2016, August). Minimizing bias in forensic evaluations. In J.A. Gallagher

(Chair), Threats to reliability in forensic evaluations. Symposium conducted at the meeting of the

American Psychological Association, Denver, CO.

Boss, A. & Gallagher, J.A. (2016, March). Hands-on report wntmg wotkshop. Half-day
wortkshop presented at the meeting of the Society for Personality Assessment, Chicago, IL.

Gallagher, J.A. (2015, August). Juvenile disposition and treatment evaluations. In J.A.
Gallagher (Chair), Juvenile disposition and treatment evaluations. Symposium conducted at the
meeting of the American Psychological Association, Toronto, CA.

|
Walker, J.S., Gallagher, J.A., Auble, P.A., Gale, S., Milliner, K., Phillips, M., Engle, M. &
Walker, S. (2014, October). Psychology in the courtroom: Critical issues and controversies.

Symposium presented at the meeting of the Tennessee Psychological Assocmﬁon Nashville, TN.
|

Gallagher, J.A. & Boss, A. (2014, March). How to write 2 better forensic report. Half-day
workshop presented at the meeting of the Society for Personality Assessment Axlington, VA.

|

Gallagher, J.A. (2010, October). Evaluation of juveniles’ competlency to stand trial. Full-

day workshop presented at the meeting of the Montana Psychological Assoc1atior1 Missoula, MT.

Gallagher, J.A. (2004, May). Evaluation of sanity: A complex case. Advanced Forensic
Evaluation Training, Institute of Law, Psychiatry and Public Policy, University of Virginia,
Charlottesville, VA.

Mazur, T., Gallagher, J.A., Sandberg, D.E., Nadgir, U.M.,, Buchlis, J.G., & MacGillivray,
M.H. (1998, June). Micropenis and adult sexual functioning; A repott onthree couples. Poster
presentation at the meeting of the Endocrine Society, New Orleans, LA.

Gallagher, J.A., Mazur, T, Sandberg, D.E., Nadgir, U.M, Buchlis, J.G. & MacGillivray,
MH. (1998, May). Psychosexual outcomes of children with a micropenis. Poster presentation at
the Great Lakes Conference on Child Health Psychology, Louisville, KY.
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Other Presentations and Workshops:

Gallagher, J.A. (2017 & 2015). Forensic psychology. Presented to'

Juvenile Court, Nashville, TN.

Jacobs, M., Auble, P., & Gallagher, J.A. (2016). A damaged brain

Dr. Gallagher

the Davidson County

A case of setzures,

8

neurosurgery & criminal behavior. Presented to the Forensic Psychology Ilnterest Group, Nashuville,

TN.

i
H
i

Gallagher, J.A. (2016). Racial and ethnic fairness and the law. Presented to the Forensic

Interest Group, Nashville, TN.

Gallagher, J.A. (2015). Assessment of malingering in competency

evaluations. Invited

workshop at the State of Utah Annual Forensic Evaluator Conference, Provo, UT.

Gallagher, J.A. (2015). Forensic assessment instruments in competency to stand trial
evaluations. Invited workshop presented at the State of Utah Annual Forensic Evaluator

Conference, Provo, UT.

Gallagher, J.A. (2015). Juvenile transfer to adult court. Presented to the Forensic

Psychology Interest Group, Nashville, TN.

Gallagher, J.A. (2015). Overcoming common errors in forensic réport writing. Presented

to the Forensic Interest Group, Nashville, TN.

Gallagher, J.A. (2014). Overcoming common errors in forensic e port writing. Presented

to the Forensic Psychology Interest Group, Nashville, TN.

Gallagher, J.A. (2013). Mental health and competency to stand trial. Presented to the

Tennessee Bar Association, Nashville, TN.

Gallagher, J.A. (2013). Juvenile transfer to adult court. Invited Giand Rounds presentation

at Meharry Medical College, Nashville, TN.

Gallagher, J.A. (2010). Evaluation of juveniles” competency to st

workshop provided for the Spokane Juvenile Court and local evaluators. |

Gallagher, J.A. (2009). An introduction to forensic mental health

lecture provided for law students at Seattle University Law School, Seattle,

and trial. Half-day

|
assessment. Invited

WA.

Gallagher, J.A. & Hendrickson, R.H. (2008). Advanced issues in competency assessment.
Professional seminar provided to students and staff at Western State Hosp1tal Tacoma, WA.

Gallagher, J.A. (2008). An introduction to mens rea and diminished capacity. Annual
Forensic Mental Health Symposium, Western State Hospital, Tacoma, WA.

Gallagher, J.A. (2007). Mental illness and criminal law: An overview. Invited lecture

provided for second and third year law students at Seattle University Law

School Seattle, WA.
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Dr. Gallagher

Gallagher, J.A, (2006). Mental illness and criminal law: An ovewiizw‘ Invited lecture
provided at the Seattle City Attorney's Office, Seattle, WA.

Gallagher, J.A. (2005). Forensic psychology in correctional settings. Invited lecture

provided for Administration of Justice undergraduates at George Mason U;niversity, Manassas, VA.

Gallagher, J.A. & Daniels, LN. (2004). Forensic psychology in cotrectional settings.

Invited lecture provided for Administration of Justice undergraduates at Géorge Mason University,
|

Manassas, VA. i

|
Gallagher, J.A. (2003). Assessment and treatment of intersex indi\viduals. Professional
seminar provided for students and staff at St. Elizabeths Hospital, Washington, DC.

Gallagher, J.A. & Eyler V.A. (2002, 2003). Understanding psychdlogical testing,
Professional seminar provided for psychiatry residents at St. Flizabeths Hospital, Washington, DC.

Gallagher, J.A. (2000). Stress management. Workshop provided for undergraduates at
Baylor University, Waco, TX.

9
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. Mitler v. State of Alabama, 2012 WL 121237 (2012)

Rt . e L e ST e ot i S 3 S A A A S e A

2012 WL 121237 (U.S.) (Appellate Brief)
Supreme Court of the United States.

Evan MILLER, Petitioner,
'
STATE OF ALABAMA, Respondent.
Kuntrell JACKSON, Petitioner,
v.
Ray HOBBS, Director, Arkansas Department of Correction, Rjéspondent.

Nos. 10-9646, 10-9647.
January 13, 2012.

On Writ of Certiorari to the Alabama Court of Criminal Appeals
On Writ of Certiorari to the Supreme Court of Arkansas

Brief for the American Medical Association and the American Aéademy of
Child and Adolescent Psychiatry as Amici Curiae in Support of Neither Party

K hai LeGuang

Blliott 5. Henry

Orrick, Herrington & Sutcliffe LLP
777 South Figueroa Street, Suite 3200
Los Angeles, CA 90017

213-629-2020

E. Joshua Bosenkranz

Counsel of Record

Orrick, Herrington & Sutchiffe LLP
51 West 52nd Street

New York, NY 10019
jrosenkranz@orrick.com
212-506-5000 ;
Counsel for Amici Curiae

*j QUESTION PRESENTED

Whether the Eighth Amendment's ban on cruel and unusual punishment prohibits the imprisonment of a juvenile for

life without the possibility of parole as punishment for the juvenile's commission of a homicide offense.

*ji TABLE OF CONTENTS
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E\fil i@k V. @Eaite of l?«ahbama ng ‘WL 1512@7 (21]12)

THE STRUCTURAL AND FUNCTIONAL IMMATURITIES OF THE ADOLESCENT
BRAIN PROVIDE A BIOLOGICAL BASIS FOR THE BEHAVIORAL IMMATURITIES
EXHIBITED BY ADOLESCENTS. .....ooitrirtiteietreeeetreessesiuesesesssessessimasssens s sssssss sesssssssssasssasassssassses
A. ADOLESCENTS ARE LESS, ABLE THAN ADULTS TO VOLUNTARILY CONTROL
THEIR BEHAVIOR .....ooiiiiiciiiieeiieereeenissistes s snse s sarmnes shs e sn s san s san e s e s sstssasesanssbnsssansssnsanseseesbeens
B. RECENT STUDIES OF THE BRAIN HAVE ESTABLISHED A BIOLOGICAL BASIS FOR
THE OBSERVED IMMATURITIES IN ADOLESCENT BEHAVIOR. ...ccooooiiiiiiiriiicnce
1. ADOLESCENT BRAINS ARE STRUCTURALLY IMMATURE IN AREAS OF THE
BRAIN ASSOCIATED WITH ENHAN CED ABILITIES OF EXECUTIVE BEHAVIOR
CONTROL. ooiciietie et s dte e e et eee e s e s e sreesemt s s e b ee s aee nas ebese b e a4 Saa s e o temad e e b e a s as e nes s e s b n e
2. ADOLESCENT BRAINS TEND TO BE MORE ACTIVE THAN ADULT BRAINS IN
REGIONS ASSOCIATED WITH *iii RISKY, IMPULSIVE, AND SENSATION-SEEKING
BEHAVIOR AND LESS ACTIVE IN REGIONS ASSOCIATED WITH THE ABILITY TO
VOLUNTARILY CONTROL BEHAVIOR ......................................................................................
CONCLUSION ....oviviriieennnd et eeeeeereeiteestriveessseesseeetesseesorerstoiiteiiteiiabe e teaare e Rt e b Re et aes theaeR s sar s e s et n e e

*iy TABLE OF CITED AUTHORITIES

Scientific Authorities

Adolphs, Ralph et al., Fear and the Human Amygdala, 15 J.
Neurosci. 5879 (1995) ................ e eeeeeeaaeeerebeenearestsaensensaanbennars
Adolphs, Ralph, Neural Systems ffor Recognizing Emotion, 12
Current Opinion In Neurobio. 169 (2002) o
Adolphs, Ralph, The Human Amyga’ala and Emotion, 5
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Andersen, Susan L., Trajectories Of Brain Development Point
of Vulnerability or Wzndow of Opportunity? 27 Neurosci. and
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Anderson, Steve W. et al., Impan ‘ment of Social and Moral
Behavior Related to Early Damage in Human Prefrontal Cortex, 2
Nature Neurosci. 1032 (1999) ..o
Antoine, Florence, Cooperative Group Evaluating Diagnostic
Imaging Technigues, 81 J. Nat'l Cancer Inst. 1347 (1989) .............
Asato, M. R. et al., White Matter Development in Adolescence: A
DTI Study, 20:9 Cerebral Cortex 2122 (2010) weoeeveeeeeereerenrnene

*y Baird, Abigail A. et al., Functional Magnetic Resonance
Imaging of Facial Affect Recognit_iozz in Children and Adplescents,
38 J. Am. Acad. Child & Adolescent Psychiatry 1 (1999) .............
Barnes, Kelly Anne et al., Developmental Differences in Cognitive
Control of Socio-Affective Processing, 32:3 Developmental
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Beauregard, Mario et al., Neural Correlates of Conscious Self-
Regulation of Emotion, 21 J. Neurosci. 165RC (2001) ...ccevveneee.
Bechara, Antoine et al., Characterization of the Decision-Making
Deficit of Patients with Ventromedial Prefrontal Cortex Lesions,
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Bechara, Antoine et al., Dissociation of Working Memory From
Decision Making Within the Human Prefrontal Cortex, 18 J.
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Blakemore, S. I., Adolescent Development of the Neural Circuitry
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Human Amygdala During Visual Processing of Facial Expression,
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. Wiiller v. State of Alabama, 2012 WL 121237 (2012)

Burnett, Stephanie et al., Development During Adolescence of the
Neural Processing of Social Emotion, 21:9 J. Cognitive Neurosci.
E73 (2009) ..ottt s
Casey, B. J. et al., Contribution of Frontostriatal Fiber Tracts
to Cognitive Control in Parent-Child Dyads With ADHD, 164:11
A, . Psychiatry 1729 (2007) vovveceereneereeeeerceerereneseessscsneanens
Casey, B. I. et al.,, Structural and Functional Brain Development
and Its Relation to Cognitive Development, 54 Biological Psychol.
241 (2000) ovveerreencereereerrieeeretrseer e et a e s e s
Casey, B. J. et al., The Adolescent Brain, 28 Developmental Rev.
62 (2008) .oveerierrreeriermeeree et st ess st n st st e en s
*vii Cauffman, Elizabeth & Shulman, Elizabeth, Age
Differences in Affective Decision Maling as Indexed by
Performance on the lowa Gambling Task, 46:1 Developmental
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*] INTERESTS OF AMICI CURIAE " »
The American Medical Association. The American Medical Association (AMA) is tlile largest professional association
of physicians, residents and medical students in the United States. Additionally, thfough state and specialty medical
societies and other physician groups seated in its House of Delegates, substantially all U.S. physicians, residents and
medical students are represented in the AMA'’s policy making process. Founded in 18i47, the objects of the AMA are to
promote the science and art of medicine and the betterment of public health. "

The American Academy of Child and Adolescent Psychiatry. Founded in 1953, the Meﬁwn Academy of Child and
Adolescent Psychiatry (AACAP) is comprised of over 7,500 child and adolescent psychiatrists and other interested
physicians. Consistent with the focus of the juvenile court system on rehabilitation rather than retribution and
multiple international treaties, including the UN Convention of Rights of the Child, the AACAP has adopted a
policy statement strongly opposing the imposition of a sentence of life without *2 the possibility of parole for
crimes committed as juveniles. AACAP Policy Statement, June 2009, available at http://www.aacap.org/cs/root/policy_
statements/life_without_parole_for_juvenile_offenders. P

Each of the above-referenced amici is committed to the advancement of science. While not taking a formal position on
whether sentencing a juvenile to a term of imprisonment of life without the possibility of parole violates the protections
provided by the Eighth Amendment of the U.S. Constitution, amici submit this bnef to describe the scientific findings
of medical, psychiatric, and psychological research relevant to this issue.

SUMMARY OF ARGUMENT

The adolescent's mind works differently from ours. Parents know it. This Court hajs said it. Legislatures all over the
world have presumed it for decades or more. And scientific evidence has continued tc_f) shed more light on how and why
adolescent behavior differs from adult behavior. ’

The differences in behavior have been documented by scientists along several dimeﬁéions. Scientists have found that
adolescents as a group, even at later stages of adolescence, are more likely than adults to engage in risky, impulsive,
and sensation-seeking behavior. This is, in part, because they overvalue short-term benefits and rewards, and are less
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capable of controlling their impulses making them susceptible to acting in a reflexive rather thana *3 planned voluntary
manner. Adolescents are also more ,femoﬁonally volatile and susceptible to stress and peer influences. In short, the average
adolescent cannot be expected to iafct with the same control or foresight as a mature adult.

Behavioral scientists have observed these differences for some time, but only recently have studies provided an
understanding of the neurobiologiéal underpinnings for why adolescents act the way they do. For example, brain imaging
studies reveal that adolescents genelally exhibit greater neural reactivity than adults or children in areas of the brain
that promote risky and reward- based behavior. These studies also demonstrate that the brain continues to mature,
both structurally and functionally, throughout adolescence in regions of the brain responsible for controlling thoughts,
actions, and emotions. Together, ithese studies indicate that the adolescent period poses vulnerabilities to risk taking
behavior but, importantly, that th]ls is a temporary stage.

While science cannot gauge morai culpability, scientists can shed light on some of the measurable attributes that the
law has long treated as highly réievant to culpability and the appropriateness of punishment. This brief focuses on
what science can tell us about the IZleurological, physiological, psychological, emotional, and behavioral development of
adolescents from the perspective ozf researchers and medical professionals.

[

*4 ARGUMENT

THE STRUCTURAL AND FUNCTIONAL IMMATURITIES OF THE ADOLESCENT BRAIN PROVIDE

A BIOLOGICAL BASIS FOR THE BEHAVIORAL IMMATURITIES EXHIBITED BY ADOLESCENTS.
Although adolescents ! can, and (‘;m occasion do, exhibit adult levels of judgment and control, their ability to do so is
limited and unreliable compared to that of adults. Adolescents, as a group, value risks and rewards differently from
adults, which, coupled with limitations in controlling their impulses and recognizing and regulating emotional responses,
makes them vulnerable to hnpulsiye acts. See Point A, infra.

Moreover, recent advances in Lm in-imaging technology confirm that the very regions of the brain that are associated
with voluntary behavior control and regulation of emotional response and impulsivity are structurally immature during
adolescence. Studies have also r¢yealed that these structural immaturities are consistent with age-related differences in
both brain function and behavior| See Point B, infia.

These findings have led to an explosmn of scientific papers and popular articles” about the *5 nmnaturltxes of the

adolescent brain and how these 1mmatunt1es explain the risky and impulsive behavior exhibited by teens.

t
Pl

i
A. Adolescents Are Less Able Than Adulis to Voluntarily Control Their Behavior.

Numerous studies of adolescent*ibehavior over the last two decades confirm the stereotype that adolescents, as a
group, are prone to making implilsive or reactive judgments. “Relative to individuals at other ages, ... adolescents ...

exhibit a disproportionate amomit of reckless behavior, sensation seeking and risk taking.” . Sensation-seeking peaks
during adolescence across cultures and species, and is believed to be an adaptive and normal part of development

that promotes learning and mdependence *6 Nevertheless, sensation-seeking behavior can result in actions that
compromise survival (referred to as “risk-taking” behaviors) and involve sub-optimal decision-making. Risk-taking of
all sorts - whether drunk driving, unprotected sex, experimentation with drugs, or even criminal activity - 1s so pervasive

that “it is statistically aberrant to 1:’.refra1'n from such [risk-taking] behavior during adolescence.” ? The difference between
adolescent and adult behavior, however, is not a function of adolescents' inability to distinguish right from wrong or
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in their intellectual abilities per se, but rather from psychosocial limitations in their ability to consistently and reliably

control their behavior. °

Specifically, adolescents are less able, on average, than adults to self-regulate, or “cogﬁiﬁvely” control, their behavior. '
Cognitive control refers to the *7 ability to voluntarily exert goal-directed behavior while controlling compelling but

goal-inappropriate responses. ¥ Scientists have identified various interrelated immat ur;ties in adolescents’ self-regulatory
abilities that contribute to their limitation in controlling their impulses and their greater tendency to engage in risky or
reckless behavior. To name just a few, adolescents (1) tend to be more strongly motivated by the possibility of reward than
adults; (2) have greater difficulty controlling their impulses; and (3) have greater dlfﬁcu]ty recognizing and regulating
emotional responses. We take a closer look at each of these factors below. L

Reward Sensitivity. One of the main reasons adolescents are more likely to engage in risky behavior than adults is that

adolescents tend to experience heightened levels of sensitivity to rewards, especially to Zifnmediate rewards.” *8 Placing
a higher value on the potential reward leads to lower risk-reward ratios for adolescents, relative to adults, and thus

a higher likelihood of engaging in the risky behavior. 10 In other words, adolescent gb,ehavioral research suggests that
adolescents take more risks because they overvalue the potential reward, not because ghey are less able to appreciate the

risks, as was once believed. i “IAldolescents’ greater involvement in risk taking, compéred to adults', does not appear to
stem from youthful ignorance, irrationality, delusmns of invulnerability, or mlsperceptlons of risk.” 1° Rather, it appears
that adolescents and adults perceive risks snmlarly , but they evaluate potential rewm ds differently, especially when
the risky behavior is weighed against the cost. k4

*9 Furthermore, studies have shown that adolescents are more likely to take risksiwhen they are in the presence of
peers. “[O]ne of the hallmarks of adolescent risk taking is that it is much more likely than that of adults to occur in the

presence of peers, as evidenced in studies of reckless driving, substance abuse, and cnme » 15 More recent studies have
also shown that this increased risk taking in the presence of peers is associated with greater neural activity in the areas of

the brain associated with reward processing. 16 n fact, adolescents appear to place umque reward value on the presence

of peers. With adolescents, “awareness of peers selectively amplifies activity in the [] bfain's incentive processing system,
which in turn influences subsequent decisions about risk.” 17" Adults, on the other hand “showed no differences in the

»” g(\

*10 activation of these regions as a function of social context.

Impulse Control. “A cornerstone of cognitive development is the ability to suppress inappropriate thoughts and actions
in favor of goal-directed ones, especially in the presence of compelling incentives.” 19 Impulse control means allowing a

goal-directed response to override a more compelling/reflexive, yet goal-inappropriate response. 0 The ability to control
one's impulsive reactions to an event or problem is necessary to achieve adult levels of problem solving ability, logical

reasoning, and the consistent exercise of good judgment. 2

Adolescents have observable limitations in their ability to control their impulses. The jrélative inability of adolescents to
control impulsive behavior is well-documented by studies on developmental changes in impulsivity and self-management

over the course of adolescence. ~ “A number of classic developmental studies have} shown that this ability develops
throughout *11 childhood and adolescence.” 23 Capacity for self-direction has b@pn shown to increase gradually
throughout adolescence and into young adulthood. 4 Likewise, impulsivity tends tb decline linearly from childhood

to adulthood. > These findings indicate that adolescents have not yet attained adult levels of impulse control. In other
words, adolescents are less able than adults to consistently reflect before they act.
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Emotional Regulation. All individuals regulate their emotional responses to events. They increase or decrease their

emotional reactions to stimuli in accordance with their behavioral goals. " The ability to regulate one's emotions
efficiently is crucial for mental and physical health as well as for appropriate social interactions, and 1mpa1rment of
this capability is associated with affectlve disorders and a variety of other maladaptive psychological conditions. ' This
ability, however, continues to devglop through adolescence into adulthood. % As aresult, ¥12 similar to their ability

to control impulses, adolescents h';tve less ability to regulate their emotional responses to stimuli than adults. 2

This relative limitation is importaiﬁ for understanding adolescents' ability to voluntarily control their behavior. Indeed,
many situations, particularly tholsé involving social interactions, arouse adolescents' emotional system and impact their
ability to make informed decisionsf about their actions. Peer pressure, for example, can arouse emotions of fear, rejection,

or desire to impress friends that cfan undermine the reliability of adolescent behavioral control systems and result in

3 - 3
actions taken without full consideration or appreciation of the consequences. 30

Each of these attributes continues to develop throughout adolescence and early adulthood, and is critical to the ability

to effectively and consistently control one's behavior. ©* The developmental immaturities that adolescents *13 exhibit
with respect to each of these attqbutes compound to make them particularly prone to engage in risky and sensation-
seeking behavior. ¥

o
Researchers have also found thzit these limitations are especially pronounced when other factors - such as stress,
emotions, and peer pressure - en‘&fr the equation. These factors affect everyone’s cognitive functioning, but they operate
on the adolescent mind differentl)3 and with special force.

The interplay among stress, emot]on cognition, and voluntary behavior control in teenagers is particularly complex -
and different from adults. Stress affects the ability to effectlvely regulate behavior as well as the ability to weigh costs

and benefits and override lmpulses with rational thought. 3> Adolescents are more susceptible to stress from daily events

. . | . . . .2
than adults, which translates into a further distortion of their already skewed cost-benefit analysis. ~

Emotion, like stress, also plays hjn important role in the ability to voluntarily control behavior, influencing decision-

making and risk-taking behavior."* Because of their greater stress, 14 greater influx of gonadal hormones, and their
relative inability to consistently regulate their emotional responses, adolescents are more emotionally volatile than adults

- and children, for that matter. ” ‘As a result, adolescents tend to experience emotional states that are more extreme and

more variable than those experiejrflced by adults. **

In sum, the conclusion of the sciéntiﬁc research is that, for a variety of interrelated reasons, adolescents, as a group,
cannot be expected to behave ormake decisions in the same way as adults.

i
i

B. Recent Studies of the Brain H;a“ive Established a Biological Basis for the Observed Immaturities in Adolescent Behavior.

Modern brain research tecMoldéies have developed a body of data from the Iate 1990s to the present that provides a
compelling picture of the inner woirkings of the adolescent brain. ' #15 Indeed, brain itnaging data provides convergent

. . . ;| iy 38 . i
evidence for the ways in which adolescents are still immature. ™ Developmental neuroscience has now gathered extensive

evidence that both the structure’ of the adolescent brain, and the way it functions, are immature compared to the adult
brain.

[
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This insight emerges from sophisticated and non-invasive brain émagén«f techniqdes performed by high-resolution

structural and functional magnetic resonance imaging (“MRI”) methods.”” These i 1mag1ng techniques are a quantum
leap beyond previous methods for assessing brain development. Before the rise of neuroimaging, the understanding of

brain development was gleaned *16 largely from post-mortem examinations. Modern imaging techniques, however,

have begun to shed light on how a live brain operates, and how a particular brain develops over time. *!

Technological breakthroughs have not only enabled scientists to confirm some of what }Nas previously known or believed,
but have also provided new evidence that has changed the way scientists understand the'development of the human brain

as it progresses from childhood through adolescence and into adulthood. ** “[BJrain imaging studies in normal children
and adolescents have been helpful in relating the dramatic maturation of cognitive, emotional, and social functions with

the brain structures that ultimately underlie them.,” +*

¥17 In this regard, two complementary observations have been especially reveahng Fn st, the parts of the brain that
work together to support the control of behavior, including the prefrontal cortex (whrch comprises roughly the front

third of the human brain), continue to mature even through late adolescence. + Second in making behavioral choices,
adolescents rely more heavily than adults on systems and areas of the brain that promote risk-taking and sensation-
seeking behavior,

1. Adolescent Brains Are Structurally Immature in Areas of the Brain
Associated with Enhanced Abilities of Executive Behavior Contro].

When it comes to “response inhibition, emotional regulation, planning and organization,” the so-called executive

functions, a crucial part of the brain is the prefrontal cortex. *5 The prefrontal corteﬁc:is a core region that through its
ability to integrate information across the brain supports *18 planning of voluntary goal-directed responses and can

exert control over more impulsive brain systems. As such, it is assoc1ated with a vanety of cogmtlve abilities, * mcludlng

those associated with voluntary behavior control and inhibition*’ such as risk assessment ¥ evaluation of reward and

punishment, * and impulse control. Y More generally, other functions associated with the prefrontal cortex include

decision-making, ! the *19 ability to judge and evaluate future consequences, 52 recognizing deception, > responses
to positive and negative feedback workmg memory, ? and making moral judgments. 3

The brain's frontal lobes are still structurally immature well into late adolescence, 37 and the prefrontal cortex is “one of

3 58

the last brain regions to mature. This, in turn, means that “response inhibition, emotional regulation, planning and

*20 organization ... continue to develop between adolescence and young adulthood.” 39

The adolescent brain, in particular the frontal lobes and specifically the prefrontal cortex, is immature in at least two
distinct ways that directly affect an adolescent's ability to cognitively control behavior. First, the gray matter where
neuronal brain cells reside continues to mature, supporting complex neural processing needed for generating cognitive
plans. Second, the integrity of white matter neuronal connections, which supports the fast connectivity needed to
executively control impulsive responses, is still improving. Maturation of processesf in the gray and white matter of
the brain support the complex information processing that underlies executive voluntary control of behavior, which
underlies decreased risk taking in adulthood. When fully mature, the ability to effectively process complex information
and quickly affect behavior supports the adult's ability to make better-informed executive decisions. *°

*21 Pruning. The gray matter of the brain is where brain cell “neurons” reside and includes the top layer of the brain

and also the nuclei within the brain.®! As the brain matures, gray matter thins 62 through processes called synaptic
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pruning, which is the programmed elimination of unused and cumbersome neuronal connections believed to support the
ability for the brain to adapt to its environment. Just as the pruning of a rose bush strengthens the remaining branches,
the pruning of excess connections 1eads to greater efficiency and strengthening of the ability for complex information

processing that support consistent exercise of good judgment. ™ ¥ Maturational improvements in the gray matter continue
to take *22 place through adolescence and into adulthood. ®* Thus, changes in gray matter, including pruning, enhance
the ability to process complex mformatron quickly allowing the brain to make executive plans supporting voluntary
control of behavior. |

Scientists have known about prufring for decades, 85 put modern brain imaging technology has provided important

insights into the process % Until MRI technology emerged, the common wisdom was that the volume of gray matter
spurted only once, shortly after birth, and then declined gradually over time. Brain scans have revealed a more

complicated reality: In particular‘regions of the brain, gray matter blossoms once again later in childhood. o7 Gray
matter volumes *23 peak during the ages from 10-20 years, %% and the prefrontal cortex is one of the places where gray
matter increases - before adolescence and then gets pruned over time, beyond adolescence. % The prefrontal cortex is

also one of the last regions where prunma is complete and this region continues to thin past adolescence. " This means
that one of the last areas of the bram to reach full maturity, as measured by pruning, is the region most closely associated

with risk assessment, impulse cor;‘grol, emotional regulation, decision-making, and planning - in other words, the ability

to reliably and voluntarily control behavior. 7!

i
Myelination. Another important 1 measure of brain maturity is myehnatlon Myehnatlon is *24 the process by which
the brain's axonal connections become progressively insulated with a fatty white matter called myelin. Myelin surrounds

the axons, which are neural ﬁbers that use electrical impulses to carry information across long distances, and insulates

the pathway, speeding the neural slgnal along the pathway. 73 “The presence of myelin makes communication between

3 75

different parts of the brain fasterka;nd more reliable.” * Myelination of “white matter” '~ continues through adolescence

and into adulthood. 7

*25 The integrity of the white fmatter, including myelination, matures at different rates across the brain. 7 Brain

imaging data, supported by dataé gathered through the original histological (autopsy) techniques, E provides credible
evidence that the connections from the prefrontal cortex are still developing well into adolescence and beyond, and are
among the last pathways of the bram to mature. '’ In other words, maturation of prefrontal connectivity associated

with voluntary behavior control (ie., risk assessment, impulse control, and emotional regulation) is not complete
until late adolescence or beyond. ‘Myelmat]on also increases the efficiency of information processing and supports the

integration of the widely *26 distérib uted circuitry needed for complex behavior. %0 These structural changes are believed

to underlie the functional integration (discussed below) of frontal regions with the rest of the brain. " The functional
improvement of the connecﬁonszbetween the various regions of the brain is believed to result from myelination that

occurs during adolescence and 1s inecessary for improved abilities of reliable self-control and better decision-making. =
Efficient connectivity is needed ;fer cognitive regions to interact with regions processing emotion, rewards, and social
information in a timely and effec;tive manner in order to control responses for optimal decision making. For example,
recent research on the neural underpinnings of resistance to peer influence in adolescence indicates that improvements
in this capacity may be linked to t}re development of greater connectivity between brain regions, and likely facilitates the

better coordination of affect andi cognition, 83 More generally, however, the development of improved self-regulatory

Q.

abilities during and after adolescence is positively correlated with white matter maturation. °
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*27 Top-Down Connectivity. Recent studies have shown that “development of topffdown effective connectivity from
cognitive control regions is critical in supporting active inhibitory control.” 8 Top- down connectivity refers to the ability

for executive regions, such as in the prefrontal cortex, to exert executive control on response regions. ° ® fMRI has shown
that the strength and number of top down functional connections continues to mcrease into adulthood. In addition, the

organization of functional brain connections forming networks continues to optimize into adulthood. 57 These results are
supported by studies measuring the integrity of structural white matter pathways, which:show protracted development of

the connections between the prefrontal cortex and subcortical regions of the brain areasj‘ that support cognitive control. 8
The protracted development of top-down connectivity therefore “may reflect a period of particular vulnerability to both
the peak in risk-taking behavior during adolescence and the emergence and exacerbaﬁion of psychopathology, which is

. . . e . .. 29
associated *28 with abnormalities in reward processing and cognitive control.” 9

2. Adolescent Brains Tend to Be More Active Than Adult Brains in Regions Associajted With Risky, Impulsive, and
Sensation-Seeking Behavior and Less Active in Regions Associated with the Ability to Voluntarily Control Behavior.

The brain is a complex network of interrelated parts. Each part is associated with different functions and works in
conjunction with other parts to form systems. In general, the two neurobiological systems that inform our understanding
of adolescent behavior, as discussed above in Point A, are (1) the motivational system, which includes the limbic and

paralimbic regions of the brain; and (2) the cognitive control system, which is pn'mia_,rily comprised of the prefrontal

cortex and its connections to the rest of the brain, *"

The differences between adoleseent and adult behavior correlate

with their respective and disparate reliance on each of these systems and their related brain structures. o1

*29 The structural immaturities of the adolescent brain discussed above represent onl}il one dimension of the immaturity
of the adolescent brain. Developmental neuroimaging studies demonstrate that the re'trions of the brain associated with

voluntary behavior control mature structurally at the same time as specific changes in how the brain functions. °> These
findings reveal that adolescents and adults exhibit different patterns of brain activity dunng decision-making tasks and

provide insight into the neural underpinnings of the risky, impulsive, and sensation-seieking behavior of adolescents. *

Studies show that the motivational system, which underlies risky and reward-based behavior, develops earlier than the
cognitive control system, which regulates such behavior. Furthermore, during adolescence, the motivational system

*30 continues to develop more quickly than the cognitive control system. * The result is that adolescents experience
increasing motivation for risky and reward-seeking behavior without a corresponding increase in the ability to self-
regulate behavior.

The earlier development of the motivational system is evident in a number of areas of the brain. Among these are the
amygdala and the nucleus accumbens which, in conjunction with specific neurochemical imbalances in the adolescent
brain (see below), contribute to the relative dominance of the adolescent motivational system.

Amygdala. The amygdala is associated with aggressive and impulsive behavior. %5 The *31 amygdala is “a neural

system that evolved to detect danger and produce rapid protective responses without conscious participation.” %

dictates instinctive gut reactions, including fight or flight responses. 97 The amygdala 1s also a key component of circuitry

involved in assessing salience, or the importance of environmental stimuli to surv1va1 and is generally associated with
q i

processing emotional responses to a perceived danger.
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The prefrontal cortex - the prrmary region associated with self-regulation and the cognitive control system - modulates

function in the amygdala ” 1o which it is strongly connected. 199 A *3) still-maturing prefrontal cortex exerts less

control over the amygdala and has less influence over behavior and emotions than a fully mature prefrontal cortex. 1ol

Nucleus Accumbens. The nucleus accumbens, a brain region rich in dopamine, is associated with reward processing. Its

primary function is to process resp?,onses to a potential reward. 102 Studies show that when making decisions, “relative to
children and adults, adolescents show exaggerated activation of the accumbens, in concert with less mature recruitment

of top-down prefrontal control.” 21?3 This exaggerated activity is consistent with the tendency of adolescents to overvalue
rewards in risk-reward assessme'njt and provides a *33 neurobiological basis for the “increased impulsive and risky

behaviors observed during [adolesjcence].” 104

The nucleus accumbens, which is found in the ventral striatum, is a “critical node” in the reward related neurocircuitry
of the brain, contributing to directing behavior toward appropriate goals by consolidating contextual and goal directed

information from other areas of ‘t;,he brain. '% Developmental studies have shown hyperactivity in the ventral striatum
during anticipation of rewards m adolescents, as compared to adults. '8 Tn parallel with increased reward reactivity
in the ventral striatum, these studies have found increased engagement of the regions that support the behavior that
leads to the reward. Increased reactivity to rewards paired with increased engagement of response regions can lead to an
impulsive reaction in the presenéé of rewards in adolescence. '’ Such increased reactivity, coupled with other aspects

of the developing brain, is *34 idjlought to potentially contribute to the high rate of risk taking in adolescence. 108

. Lo . . . 9 .
Dopamine and Serotonin. Dopariine is a neurotransmitter that underlies pleasure and motivation. 99 Around the time
of puberty, adolescents experience “a rapid and dramatic increase in dopaminergic activity within the motivational

system.” 19 Because dopszine:pIays a critical role in the brain's reward circuitry this increase in activity is likely to

promote reward-seeking behavior. 11" At the same time, adolescents have correspondingly lower levels of serotonin, a
t

neurotransmitter known to support inhibitory control. !> This imbalance between lower levels of serotonin and higher

levels of dopamine *35 during adolescence is believed to underlie risky and impulsive decision making by adolescents.

In addition to motivation, dopalpjjne also plays a crucial role in reinforcement learning. Thus, the adolescent period does

not only include heightened motlfvation but also a greater capacity for learning 3 having implications for enhanced
amenability for rehabilitation in the adolescent period compared to adulthood.

In sum, adolescent behavior is characterized by a hyperactive reward-driven system (involving the nucleus accumbens
and increased dopamine), a limited harm-avoidant system (involving the amygdala), and an immature cognitive control

system (involving the prefrontal cortex and decreased serotonin). 14 As a result, adolescent behavior is more likely to
be impulsive and motivated by the possibility of reward, with less self-regulation and effective risk assessment. In other
words, the adolescent brain is biologically biased to engage in exploring new environments and experiences which can
involve taking risks.

Adolescence is a time of great physiological and psychological development. It is also a time marked by impulsive, risky,
and sensation- *36 seeking behaéVior‘ Scientific research has shed light on the biological mechanisms that help to explain
this behavior. And each time this Court has examined the constitutional limitations of imposing severe penalties on
juvenile offenders, the scientific research on the development of the adolescent brain has grown. This research establishes
that “the brain systems that aré;icrucial for exerting cognitive control over behavior and processing rewards are still

354

immature during adolescence. 19 “These immaturities result in a system that is able to exert cognitive control, but

in an inconsistent manner with limited flexibility and motivational control.” 16 Tn other words, “the basic elements

Document received by the TN Supreme Court.



) Mﬂler V. Sta’ce of mabama 20'12 WL 121207 (2012) L

are established, but refinements are needed to support the necessary efficiency in circuit processing to establish reliable

executive control.” 7 As one researcher put it, the process of adolescent development is akin to “starting the engines
without a skilled driver behind the wheel.” 1'*

|
I

*37 CONCLUSION

While not formally supporting either party in these cases, the amici hope that the fCour[ will consider the scientific
evidence presented here in its deliberations about whether, in the present case, the Eiéhth Amendment (1) requires that
these defendants be held to a different standard of culpability from that which app]ijeS to adults and (2) prohibits the
imposition of a sentence of life without the possibility of parole on an adolescent offender.
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also Sowell (2001), supra note 41 , at 8826 (noting pronounced brain maturational processes continuing into post-adolescence;
subjects of study aged 7 to 30 yjéars); Sowell (2003), supra note 43, at 309 (subjects of study aged 7 to 87 years).

Casey (2000), supra note 46, at 243; see also Gogtay, supra note 38, at 8175.

Sowell (1999), supra note 42, at 860; see also Kenneth E. Towbin & John E. Schowalter, 4dolescent Development, in Psychiatry
145, 151-52 (Allan Tasman ed.| 2d ed. 2003).

This paper recognizes the link between “improvement during adolescence in specific cognitive skills such as organizing
information, conceptualizatidﬂ, perspective taking, and social perception, to structural changes in frontal cortical and sub-
cortical structures.” Id. at 152.! _

See Steven Petersen et al., Functional Brain Networks Develop from a “Local to Distributed” Organization, 5:5 PLoS
Computational Biology 1, 8 (2009) (increased connectivity “promotefs] interactions between brain regions ... allowing for a
more effective ‘solution’ to auy; particular set of processing demands”).

See Gazzaniga, supra note 37, at 64-65; see Eric R. Kandel et al., Principles Of Neural Science 9 (James H. Schwartz & Thomas
M. Jessel, eds., McGraw-Hill:2000).

See Durston, supra note 37, atflk)l4; Jay N. Giedd et al., Anatomical Brain Magnetic Resonance Imaging of Typically Developing
Children and Adolescents, 48:5 . Am. Acad. Child Adolescent Psychiatry 465, 469 (2009); Gogtay, supra note 38, at 8174 (10
year study of gray matter loss showed continued gray matter loss until adulthood).

See Robert F. McGivern et al, Cognitive Efficiency on a Match to Sample Task Decreases at the Onset of Puberty in Children,
50 Brain & Cognition 73 (2002) (subjects of study aged 10 to 22 years); Casey, supra note 46, at 241 (“findings are consistent
with the view that increasing cognitive capacity during childhood coincides with a gradual loss rather than formation of new
synapses ...”); see also Daniel J. Siegel, The Developing Mind: Toward A Neurobiology Of Interpersonal Experience 13-14
(Guilford Press 1999).

See Gogtay, supra note 38, at 8175.

See generally Peter R. Hutten]dcher, Synaptic Density in Human Frontal Cortex: Developmental Changes and Effects of Aging,
163 Brain Res. 195 (1979). |

See, e.g., Sowell (2002), sapra note 41, at 4.

See McGivern, supra note 63, éx‘c 85; see also David N. Kennedy et al., Basic Principles of MRI and Morphometry Studies of
Human Brain Development, S‘Eevelopmental Sci. 268, 274 (2002).

Studies showed ... nonlinear changes in cortical gray matter, summarized as a preadolescent increase followed by a
postadolescent decrease. Further localization of these changes indicated that the frontal and parietal lobe peaked at about age
12, the temporal lobe at aboﬁﬁ age 16, and the occipital lobe continued its increase through age 20, although the confidence
intervals on these observations are large.

Giedd (1999), supra note 42, at 861.

See Giedd (1999), supra note i42, at 861; McGivern, supra note 63, at 85; Yurgelun-Todd, supra note 7, at 252, 55.

See Jay N. Giedd, The Teen Brain: Insights from Neuroimaging, 42 J. Adolescent Health 335, 339 (2008).

A study by the National Acédemy of Sciences measured gray matter density in individuals longitudinally from childhocod
to early adulthood and concluhed that “the [gray matter] maturation ultimately involves the dorsolateral prefrontal cortex,
which loses [gray matter] only at the end of adolescence.” Gogtay, supra note 38, at 8175.

See id. at 8177 (explaining that ;“[l]ater to mature were areas involved in executive function™); see also Michael C. Stevens et al.,
Functional Neural Networls Upderl ying Response Inhibition in Adolescents and Adults, 181 Behav. Brain Research 12 (2007).
See Elkkhonon Goldberg, The Executive Brain: Frontal Lobes & The Civilized Mind 144 (Oxford Univ. Press, 2001); see also
Sowell (2001), supra note 41, ‘aét 8819; Sowell (2003), supra note 43, at 311; Yurgelun-Todd, supra note 7, at 253.

See Zoltan Nagy, Helena Westerberg & Torkel Klingberg, Maturation of White Matter is Associated with the Development of
Cognitive Functions During Childhood, 16:7 J. Cognitive Neurosci. 1227, 1231-32 (2004) (explaining that “the physiological
effects of increases in axon thickness and myelination are similar in that they both increase conduction speed.”); Gazzaniga,
supra note 36, at 31, 48-49. - '

Goldberg, supra note 72, at 144,

‘White matter is the tissue that composes the pathways between brain regions and that permits communication and
interaction within the brain ahd between the brain and the body. See Gazzaniga, supra note 37, at 70, 72. For example,
the corpus callosum, a critical|white matter structure, bridges the two halves of the frontal lobes, permitting and regulating

communication between the two halves of the brain. See Tomas Paus et al., Structural Maturation of Neural Pathways in
Children and Adolescents: In Vivo Study, 283 Science 1908 (1999).
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M. R. Asato et al., White Matter Development in Adolescence: A DTI Study, 20:9 Cerebral Cortex 2122, 2125 (2010) (“In
agreement with other studies, we found evidence for continuing maturation of white matter throughout distributed brain
regions from childhood into adulthood.”) (internal citations omitted); see Nagy, Weéterberg & Klingberg, supra note 73,
at 1231-32; Durston, supra note 37, at 1014; Sowell (1999), supra note 42, at 860; Adolf Pfefferbaum et al., 4 Quantitative
Magnetic Resonance Imaging Study of Changes in Brain Morphology from Infuncy to Late Adulthood, 51 Archives Of Neurology
874, 885 (1994) (after age 20 white matter volume did not fluctuate until about age 70; subjects of study aged 3 months to
70 years). 5
See Sowell (2003), supra note 43, at 311; Sowell (2002), supra note 41, at 4; Towbin & Schowalter, supra note 59, at 151.
See Paus, supra note 75, at 1908.

i

See Gogtay, supra note 38 at 8177 (noting that different parts of the brain undergo myelination and pruning at different rates,
and finding that the higher-order cortices mature later than lower-order cortices.”); see also Sowell (1999), supra note 42, at
859; K. Rubia et al., Functional Frontalisation with Age: Mapping Neurodevelopmental T rajectories with fMRI, 24 Neurosci.

& Blobehav. Revs. 13 (2000) (subjects of study aged 12 to 19 and 22 to 40 years). L

See Luna (2009), supra note 4, at 257. [

See id.; see also Giedd (2009), supra note 62, at 467.

See Steinberg, Adolescent Development, supra note 9, at 56; Beatriz Luna & John A. Sweeney, The Emergence of Collaborative
Brain Function: fMRI Studies of the Development of Response Inhibition, 1021 Annals N.Y. Acad. Sci. 296, 296309 (2004);
Damien A. Fair et al., Development of Distinct Control Networles Through Segregatzon and Integration, 104 Proc. Nat'l Acad.
Sei. U.S. 13507 (2007).

See Steinberg, Adolescent Development, supra note 9, at 56.

See Nagy, Westerberg & Klingberg, supra note 73, at 1231-32.

Kai Hwang et al., Strengthening of Top-Down Frontal Cognitive Control Networks Underlymg the Development of Inhibitory
Control: A Functional Magnetic Resonance Imaging Effective Cormectivity Study, 30:46 J Neurosci. 15535, 15543 (2010).

Id. at 15542.

Id ; Nico Dosenbach et al., Prediction of Individual Brain Maturity Using fMRI, 329 |Science 1358, 1360-61 (2010) (brain
continues to mature until 22 years of age, with region of brain most highly correlated to bram maturity was pre-frontal cortex).
Asato, supra note 76 at 2128; Petersen, supra note 60, at 8. !

Asato, supra note 76, at 2128; see Spear (2011), supra note 15, at 391 (top-down control! gradually gains a “competitive edge”
over “bottom-up’ systems that express exaggerated reactivity to motivational stunuh”)’ :

See Stemberg, Adolescent Development, supranote 9, at 54. ¥

Stephanie Burnett et al., Development During Adolescence of the Neural Processing of Social Emotion, 21:9 J. Cognitive
Neurosci. 173 (2009); S. J. Blakemore, Adolescent Development of the Neural Circuitry for Thinking About Intentions, 2:2 Soc.
Cognitive & Affective Neurosci. 130 (2007).

Amy L. Krain et al., 4n fMRI Examination of Developmental Differences in the Neural Correlates of Uncertainty and Decision
Maling, 47:10 J. Child Psychol. & Psychiatry 1023, 1024 (2006); see also Liston C. Waits et al., Fronfostriatal Microstructure
Predicts Individual Differences in Cognitive Control, 16:4 Cerebral Cortex 553 (2006); B.J. Casey et al., Contribution of
Frontostriatal Fiber Tracts to Cognitive Control in Parent-Child Dyads with ADHD, 164:11 Am. J. Psychiatry 1729 (2007).
Krain, supra note 92; see also Adriana Galvan et al., Earlier Development of the Accumbens Relative to Orbitofrontal Cortex
Might Underlie Risk-Tuaking Behavior in Adolescents, 26:25 J. Neurosci. 6885 (2006); seé Hare, supra note 29.

See Steinberg, Adolescent Development, supra note 9, at 54; see also Monique Ernst et al Neurobiology of the Development
of Motivated Behaviors in Adolescence: A Window into a Neural Systems Model, 93 Pharrnacology, Biochemistry & Behav.
199 (2009). |

See generally Jan Gléascher & Ralph Adolphs, Processing of the Arousal of Subliminal and, Supralunmal Emotional Stimuli by the
Human Amygdala, 23 J. Neurosci. 10274 (2003); Ralph Adolphs, Neural Systems for Recognizing Emotion, 12 Current Opinion
In Neurobio. 169 (2002); Gazzaniga, supra note 37, at 553-72; K. Luan Phan et al., Functional Neuroanatomy of Emotion: A
Meta-Analysis of Emotion Activation Studies in PET and fMRI, 16 Neuroimage 331, 336 (2002); Goldberg, supra note 72, at
31; Kevin S. LaBar et al., Human Amygdala Activation During Conditioned Fear Acquf.vition and Extinction: A Mixed-Trial

JMRI Study, 20 Neuron 937 (1998); Richard D. Lane et al., Neuroanatomical Correlates of Pleasant and Unpleasant Emoiion,
35 Neuropsychology 1437, 1441 (1997); Hans C. Breiter et al., Response and Habituation of the Human Amygdala During
Visual Processing of Facial Expression, 17 Neuron 875 (1996); Steinberg, Future Orientation, supra note 7, at 40.

Abigail A. Baird et al., Functional Mugnetic Resonance hnaging of Facial Affect Recogifzition in Children and Adolescents, 38
J. Am. Acad. Child & Adolescent Psychiatry 1, 1 (1999) (study found that adolescents 12-17 years old showed significant
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amygdala activation in 1'espon§e to a task that required the judgment of fearful facial affect); see also William D.S. Killgore &
Deborah Yurgelun-Todd, Activation of the Amygdala and Anterior Cingulate During Nonconscious Processing of Sad Versus
Happy Faces, 21 Neuroimage 21215 (2004); Phan, supra note 95, at 336.

See Goldberg, supra note 76,% z;tt 31; Phan, supra note 95, at 336.

See Giedd (2008), supra note 69, at 338.

See Mario Beauregard etal., Neuml Correlates of Conscious Self-Regulation of Emotion, 21 J. Neurosci. 165RC (2001); Ahmad
Hariri et al., Modulating Emotzonul Responses: Effects of a Neocortical Network on the Limbic System, 11 NeuroReport 43
(2000).

Ralph Adolphs, The Human Amygdala and Emotion, 5 Neuroscientist 125, 125-26 (1999); see also Joseph LeDoux, The
Emotional Brain: The Mysterlous Underpinnings Of Emotional Life 303 (1996).

See Neir Eshel et al., Neurall Substrates of Choice in Adults and Adolescents: Development of the Ventrolateral Prefrontal
and Anterior Cingulate C'ortlces, 45 Neuropsychology 1270, 1270-71 (2007) (reporting prefrontal brain areas associated with
higher-order cognition, emotiona] regulation, reward values, and behavior control are some of the last to mature and that
this lag in maturation may explain why adolescents demonstrate poor decision-making); see also Gargi Talukder, Decision-
Muking Is Still « Work in Progress for Teenagers, Report dated July 2000 at http://www.brainconnection.com; see also Speat
(2000), supra note 3, at 440 (reportmg Dr. YurgeluTodd's research); see also Ralph Adolphs et al., Fear and the Human
Amygdala, 15 J. Neurosci. 5879, 5889 (1995).

Galvan, supra note 93, at 6890.

See Casey, supra note 3, at 69

See id. at 69-70.

Spear (2011), supra note 15, at 392; see Chein, supra note 15, at F1 (the ventral striatum is part of the “incentive processing
system in the brain”). |

See Geier, supranote 9, at 1625; Aarthi Padmanabhan et al., Developmental Changes in Brain Function Underlying the Influence
of Reward Processing on Inhibitory Control, 1 Developmental Cognitive Neuroscience 517, 526 (2011), Spear (2011); supra
note 15, at 394 (adolescents have been reported by a number of groups to show heightened activation of the ventral striatum
during receipt of rewards relative to younger and/or older individuals”).

Geier, supra note 9, at 1626; Padmanabhan, supra note 106, at 523.

Padmanabhan, supra note 106, at 527; Chein, supra note 15, at F1 (“Many research groups ... have posited that adolescents'
relatively greater propensity tloward risky behavior™ is based in part on the “incentive processing system involving the ventral
striatum”) (emphasis in original).

See Andersen, supra note 14, jat 3-18; Crews, He & Hodge, supra note 14, at 189-99; Spear (2000), supra note 3, at 417-63.
Steinberg, Adolescent Development, supra note 9, at 54.

TId. at 258; see Luna, supra note 4, at 258. Moreover, “[t]here is evidence that changes in the density and distribution of receptors
for dopamine ... within regions critical to incentive processing take place around the time of puberty, and that these changes
coincide with a dramatic elevation in the salience of peer interactions.” Chein supra note 15, at F8.

See Luna, supra note 4, at 258; R. Andrew Chambers, Jane R. Taylor & Marc N. Potenza, Developmental Neurocircuitry of
Motivation in Adolescence: A Critical Period of Addiction Vulnerability, 160 Am. J. Psychiatry 1041 (2003).

Dustin Wahlstrom et al., Neurobehavioral Evidence for Changes in Dopamine System Activity During Adolescence, 34
Neuroscience Biobehavioral Rev. 631, 643 (2010).

Monique Frnst et al., Triadic Model of the Neurobiology of Motivated Behavior in Adolescence, 36 Psychol. Med. 299, 300-302
(2006). 0

See Luna, supra note 4, at:258; see also Ryan L. Muetzel et al., The Development of Corpus Callosum Microstructure and
Associations with Bimanual Task Performance in Healthy Adolescents, 39:4 Neuroimage 1918 (2008); Elizabeth A. Olson, White
Matter Integrity Predicts D,eflay Discounting Behavior in Adolescents: A Diffusion Tensor Inaging Study, 21:7 J. Cognitive
Neurosci. 1406 (2008); Elizabeth A. Olson, Delay and Probability Discounting Behavior in Healthy Adolescents: Associations
with Age, Personality Style, and Other Measures of Executive Function, 43:7 Personality And Individual Differences 1886
(2007). ; f

See Luna, supra note 4, at 258

Id *

Steinberg, ddolescent Develofmnem‘, supra note 9, at 56.

oy TInewinen ! ST % f ‘o clai o1 N
Sl of Document 2017 Thomson Reuters, No clahn to original U5, Governnient Works.

Document recei ved by the TN Supreme Court.



~1
o2

80
81

82

83
84

o
&

=3}

[vielNv'e]
~J

QR
[e33)

89

50

51

2
L

} M}mm’ V. 8tace of Alabama 2012 WL, 12'3237’ (2@?2) !

M. R. Asato et al., White Matter Development in Adolescence: A DTI Study, 20:9 Cerebral Cortex 2122, 2125 (2010) (“In

agreement with other studies, we found evidence for continuing maturation of white matter throughout distributed brain

regions from childhood into adulthood.”) (internal citations omitted); see Nagy, Weéterberg & Klingberg, supra note 73,

at 1231-32; Durston, supra note 37, at 1014; Sowell (1999), supru note 42, at 860; Adolf Pfefferbaum et al., 4 Quantitative

Magnetic Resonance Imaging Study of Changes in Brain Morphology from Infuncy to Late:Arlultlzood 51 Archives Of Neurology

874, 885 (1994) (after age 20 white matter volume did not fluctuate until about age 70 subjects of study aged 3 months to

70 years).

See Sowell (2003), supra note 43, at 311; Sowell (2002), supra note 41, at 4; Towbin & Schowalter supra note 59, at 151.

See Paus, supra note 75, at 1908. |
See Gogtay, supra note 38 at 8177 (noting that different parts of the brain undergo myelination and pruning at different rates,
and finding that the higher-order cortices mature later than lower-order cortices.”); sei; also Sowell (1999), supra note 42, at
859; K. Rubia et al., Functional Frontalisation with Age: Mapping Neurodevelopmental %Trajectoriex with fMRI, 24 Neurosci.
& Blobehav. Revs. 13 (2000) (subjects of study aged 12 to 19 and 22 to 40 years). :

See Luna (2009), supra note 4, at 257, f

See id ; see also Giedd (2009), supra note 62, at 467. |

See Steinberg, Adolescent Development, supra note 9, at 56; Beatriz Luna & John A. Sweeney, The Emergence of Collaborative
Brain Function: fMRI Studies of the Development of Response Inhibition, 1021 Annals"NY Acad. Sci. 296, 296309 (2004);
Damien A. Fair et al., Development of Distinct Control Networks Through Segregatzon and Integratwn 104 Proc. Nat'l Acad.
Sci. U.S. 13507 (2007).

See Steinberg, Adolescent Development, supra note 9, at 56.

See Nagy, Westerberg & Klingberg, supra note 73, at 1231-32. i

Kai Hwang et al., Strengthening of Top-Down Frontal Cognitive Control Networks Umlerlying the Development of Inhibitory
Control: A Functional Magnetic Resonance Imaging Effective Connectivity Study, 30:46 J Neurosci. 15535, 15543 (2010).

Id at 15542,

Id.; Nico Dosenbach et al., Prediction of Individual Brain Maturity Using fMRI, 329 Science 1358, 1360-61 (2010) (brain
continues to mature until 22 years of age, with region of brain most highly correlated to bram maturity was pre-frontal cortex).
Asato, supra note 76 at 2128; Petersen, supra note 60, at 8. i

Asato, supra note 76, at 2128; see Spear (2011), supra note 15, at 391 (top-down control gradually gains a “competitive edge”
over “‘bottom-up’ systems that express exaggerated reactivity to motivational stunuh”)

See Steinberg, Adolescent Development, supranote 9, at 54. |

Stephanie Burnett et al., Development During Adolescence of the Neural Processing af Social Emotion, 21:9 J. Cogunitive
Neurosci. 173 (2009); S. J. Blakemore, Adolescent Development of the Neural Circuitry jor Thinking About Intentions, 2:2 Soc.
Cognitive & Affective Neurosci. 130 (2007).

Amy L. Krain et al., 4n fMRI Examination of Developmental Differences in the Neural Correlatev of Uncertuainty and Decision
Making, 47:10 J. Child Psychol. & Psychiatry 1023, 1024 (2006); see also Liston C. Watts et al,, Frontostriatal Microstructure
Predicts Individual Differences in Cognitive Control, 16:4 Cerebral Cortex 553 (2006); B.J. Casey et al., Contribution of
Frontostriatal Fiber Tracts Lo Cognitive Control in Parent-Child Dyads with ADHD, 164:11 Am. J. Psychiatry 1729 (2007).
Krain, supra note 92; see also Adriana Galvan et al., Earlier Development of the Accumbens Relative to Orbitofrontal Cortex
Might Underlie Risk-Tuking Behavior in Adolescents, 26:25 J. Neurosci. 6885 (2006); sed Hare, supra note 29.

See Steinberg, Adolescent Development, supra note 9, at 54; see also Monique Ernst et al., Neurobiology of the Development
of Motivated Behaviors in Adolescence: A Window into a Neural Systems Model, 93 Phaxmacology, Biochemistry & Behav.
199 (2009).

See generally Jan Glédscher & Ralph Adolphs, Processing of the Arousal of Subliminal and. Sllpi aliminal Emotional Stinuli by the
Human Amygdala, 23 J. Neurosci. 10274 (2003); Ralph Adolphs, Neural Systems for Recognizing Emotion, 12 Current Opinion
In Neurobio. 169 (2002); Gazzaniga, supra note 37, at 553-72; K. Luan Phan et al., Functional Neuroanatomy of Emotion: A
Meta-Analysis of Emotion Activation Studies in PET and fMRI, 16 Neuroimage 331, 336 (2002); Goldberg, supra note 72, at
31; Kevin S. LaBar et al., Human Amygdala Activation During Conditioned Fear Acquisition and Extinction: A Mixed-Trial

JMRI Study, 20 Neuron 937 (1998); Richard D. Lane et al., Neuroanatomical Correlates of Pleasant and Unpleasant Emotion,
35 Neuropsychology 1437, 1441 (1997); Hans C. Breiter et al., Response and Habituation of the Human Amygdala During
Visual Processing of Facial Expression, 17 Neuron 875 (1996); Steinberg, Future Orientation, supra note 7, at 40.

Abigail A. Baird et al., Functional Magnetic Resonance Imaging of Facial Affect Recognition in Children and Adolescents, 38
J. Am. Acad. Child & Adolescent Psychiatry 1, 1 (1999) (study found that adolescents 12-17 years old showed significant
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amygdala activation in response to a task that required the judgment of fearful facial affect); see also William D.S. Killgore &
Deborah Yurgelun-Todd, Activation of the Amygdala and Anterior Cingulate During Nonconscious Processing of Sad Versus
Happy Faces, 21 Neuroimage 1215 (2004); Phan, supra note 95, at 336.

See Goldberg, supra note 76, at 31; Phan, supra note 95, at 336.

See Giedd (2008), supra note 69, at 338.

See Mario Beauregard et al., Neural Correlates of Conscious Self-Regulation of Emotion, 21 J. Neurosci. 165RC (2001); Ahmad
Hariri et al., Modulating Emotwnal Responses: Effects of a Neocortical Network on the Limbic System, 11 NeuroReport 43
(2000).

Ralph Adolphs, The Human Amygdala and Emotion, 5 Neuroscientist 125, 125-26 (1999); see also Joseph LeDoux, The
Emotional Brain: The Mysterious Underpinnings Of Emotional Life 303 (1996).

See Neir Eshel et al., Neural Substrates of Choice in Adults and Adolescents: Development of the Ventrolateral Prefrontal
and Anterior Cingulate Cortices, 45 Neuropsychology 1270, 1270-71 (2007) (reporting prefrontal brain areas associated with
higher-order cognition, emotional regulation, reward values, and behavior control are some of the last to mature and that
this lag in maturation may explam why adolescents demonstrate poor decision-making); see also Gargi Talukder, Decision-
Making Is Still a Work in Progress for Teenagers, Report dated July 2000 at http://www.brainconnection.com; see also Spear
(2000), supra note 3, at 440 (reporting Dr. YurgelunTodd's research); see also Ralph Adolphs et al., Fear and the Hunuan
Amygdala, 15 T. Neurosci. 5879, 5889 (1995).

Galvan, supra note 93, at 6890.

See Casey, supra note 3, at 69

See id. at 69-70. '

Spear (2011), supra note 15, at 392; see Chein, supra note 15, at F1 (the ventral striatum is part of the “incentive processing
system in the brain”).
See Geier, supranote 9, at 1625; Aarthi Padmanabhan et al., Developmenial Changes in Brain Function Underlying the Influence
of Reward Processing on Inhibitory Control, 1 Developmental Cognitive Neuroscience 517, 526 (2011), Spear (2011); supra
note 15, at 394 (adolescents have been reported by a number of groups to show heightened activation of the ventral striatum
during receipt of rewards relative to younger and/or older individuals”).

Geier, supra note 9, at 1626, Padmanabhan, supra note 106, at 523.

i

Padmanabhan, supra note 106, at 527; Chein, supra note 15, at F1 (“Many research groups ... have posited that adolescents'
relatively greater propensity toward risky behavior” is based in part on the “incentive processing system involving the ventral
striatum’”) (emphasis in original).

See Andersen, supra note 14, at 3-18; Crews, He & Hodge, supra note 14, at 189-99; Spear (2000), supra note 3, at 417-63.
Steinberg, Adolescent Development, supra note 9, at 54.

Id at 258; see Luna, supra note 4, at 258. Moreover, “[t]here is evidence that changes in the density and distribution of receptors
for dopamine ... within reglons critical to incentive processing take place around the time of puberty, and that these changes
coincide with a dramatic elevation in the salience of peer interactions.” Chein supra note 15, at F8.

See Luna, supra note 4, at 258; R. Andrew Chambers, Jane R. Taylor & Marc N. Potenza, Developmenial Neurocircuitry of

Motivation in Adolescence: 4 Critical Period of Addiction Vulnerability, 160 Am. J. Psychiatry 1041 (2003).

Dustin Wahlstrom et al., Neurobehavioral Evidence for Changes in Dopamine System Activity During Adolescence, 34
Neuroscience Biobehavioral Rev. 631, 643 (2010).

Monique Ernst et al., T¥ Iadlc Model of the Neurobiology of Motivated Behavior in Adolescence, 36 Psychol. Med. 299, 300-302
{2006). j

See Luna, supra note 4, at 258, see also Ryan L. Muetzel et al., The Development of Corpus Callosum Microstructure uand
Associations with Bimanual Task Performance in Healthy Adolescents, 39:4 Neuroimage 1918 (2008); Elizabeth A. Olson, White
Mutter Integrity Predicts D,ejlay Discounting Behavior in Adolescents: A Diffusion Tensor Imaging Study, 21:7 J. Cognitive
Neurosci. 1406 (2008); Elizabeth A. Olson, Delay and Probability Discounting Behavior in Healthy Adolescents: Associations
with Age, Personality Style, arzcl Other Measures of Executive Function, 43:7 Personality And Individual Differences 1886
(2007).

See Luna, supra note 4, at 258

Id

Steinberg, Adolescent Develo})ment, supra note 9, at 56.
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*] INTEREST OF AMICI CURIAE!

The American Psychological AssQéiation is a voluntary nonprofit scientific and professional organization with more
than 150,000 members and affiliates. Since 1892, the Association has been the principal organization of psychologists
in the United States. Its membership includes the vast majority of U.S. psychologists holding doctoral degrees from

accredited universities. -

An integral part of the Association's mission is to increase and disseminate knowledge regarding human behavior and to
advance psychology as a science, pfofession, and means of promoting health, education, and human welfare. Based on
the well-developed body of research distinguishing the developmental characteristics of juveniles from those of adults,
the Association has endorsed the policy reflected in the United Nations Convention on the Rights of the Child, which
rejects life imprisonment without possibility of parole for offenses committed by individuals under 18 years of age.

*2 The American Psychiatric Asﬁdciaﬁon, with roughly 35,000 members, is the principal association of physicians who
specialize in psychiatry. It has an interest in this Court's understanding of the lessons of scientific study and professional
experience as the Court applies constitutional principles to individuals who often are patients of the organization's
members.

The National Association of Soci;aél Workers (NASW) is the largest association of professional social workers in the
world, with nearly 145,000 members and 56 chapters throughout the United States and abroad. NASW conducts
research, publishes books and st@@ies, promulgates professional criteria, and develops policy statements on relevant

issues of importance. NASW opposes any legislation or prosecutorial discretion permitting children to be charged and
punished under adult standards. ;|

INTRODUCTION AND SUMMARY OF ARGUMENT

In Graham v. Florida, 130 5. Ci. 2011{2010), this Court held that the Eighth Amendment prohibited life sentences without
the possibility of parole for juveniles convicted of non-homicide offenses. The special characteristics of juveniles that
this Court identified in Graham - and that are supported by a large and growing body of research - apply equally to
juveniles convicted of homicide offences.
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In Graham, this Court reiterated the critical differences between juveniles and adults that it set out in Roper v. Sipuzions,
551 (2005) - differences that do not absolve juveniles of responsibility for their crimes, but that do reduce their
culpability and undermine any justification for definitively ending their free lives. The Court noted that juveniles lack
adults' capacity *3 for mature judgment; that they are more vulnerable to negative ﬁefxtemal influences; and that their
characters are not yet fully formed. Graham, 130 8. Ct. at 2026-2027; Roper, 543 U.5, u 569-570, 573. “The susceptibility
of juveniles to immature and irresponsible behavior means ‘their irresponsible condv.jui;t is not as morally reprehensible
as that of an adult.” ” Poper, 543 U 5. at 570. Juveniles' vulnerability and lack of conti‘pl over their surroundings “mean
juveniles have a greater claim than adults to be forgiven for failing to escape ne gative ixijnﬂuences in their ... environment.”
1d. And “[jJuveniles are more capable of change than are adults,” meaning that “their ziétions are less likely to be evidence
of ‘irretrievably depraved character,”” even in the case of very serious crimes. Grafian, 130 8. Ct. a1 2026-2027; see Roper,
543 11,5, ui 570. Accordingly, “[t]he juvenile should not be deprived of the opportunit}% to achieve maturity of judgment
and self-recognition of human worth and potential” - with “no chance to leave prison before life's end” - because
“[m]aturity can lead to that considered reflection which is the foundation for remci)rjse, renewal, and rehabilitation.”

Groham, 130 8. Ce.oat 2032,

54305

As was true in Graham, “[n]o recent data provide reason to reconsider the Court's obsérvations in Roper about the nature
of juveniles.” 130 . Ct. at 2026. Rather, “developments in psychology and brain science continue to show fundamental
differences between juvenile and adult minds.” Id. In fact, an ever-growing body of res{eérch in developmental psychology
and neuroscience continues to confirm and strengthen the Court's conclusions. Compared to adults, juveniles are less
able to restrain their impulses and exercise self-control; less capable of considering alternative courses of action and
avoiding unduly risky behaviors; and less *4 oriented to the future and thus less atfeixtive to the consequences of their
often-impulsive actions. Research also continues to demonstrate that “juveniles are more vulnerable or susceptible to
negative influences and outside pressures, including peer pressure,” while at the same time they lack the freedom and
autonomy that adults possess to escape such pressures. Roper, 543 1.5, at 565, Thus, even after their general cognitive
abilities approximate those of adults, juveniles are less capable than adults of mature judgment and decision-making,
especially in the social contexts in which criminal behavior is most likely to arise.

Moreover, because juveniles are still in the process of forming coherent identities, ;afdolescent crime often reflects the
“signature” - and transient - “qualities of youth” itself, Roper, 543 1.5, at 570, rather than an entrenched bad character.
Research into adolescent development continues to confirm the law's intuition that “ ‘incorrigibility is inconsistent with __;
youth.” ” Graham, 130 8. Ct. at 2029. And although some youthful offenders will develop into criminal adults, it remains
essentially impossible “even for expert psychologists to differentiate between the juyénile offender whose crime reflects
unfortunate yet transient immaturity, and the rare juvenile offender whose crime reflects irreparable corruption.” Roper,

543 11,5, at 573. As Roper recognized, that is true even of juvenile offenders who have comimitted the most serious crimes.

reme Court

Recent neuroscience research suggests a possible physiological basis for these recognized developmental characteristics Q
of adolescence. 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. That anatomical 2
and functional immaturity is consonant *5 with juveniles' demonstrated psychosocial (that is, social and emotional)—
immaturity. During puberty, juveniles evince a rapid increase in reward- and sensa;tion—seeking behavior that dec]jnes&J
progressively throughout late adolescence and young adulthood. This effect is amplified by exposure to peers, and it*_
corresponds with significant changes in certain elements of the brain's “incentive processing system” - especially the O
parts that process rewards and social cues. By contrast, the ability to resist emotional impulses and regulate behavior
develops gradually throughout adolescence, and that behavioral development corresponds with gradual development >
of the brain structures and systems most involved in executive function and impulse control. The disjunction between &
these developmental processes - which is greatest in early and middle adolescence and narrows as individuals mature into 8

f | .
young adulthood - is consistent with the familiar features of adolescence that this Court recognized in Roper and Graham.+=

Documen




Miller v. State of Alabama, 2012 WI. 174238 (2012)

In short, research continues to confirm and expand upon the fundamental insight underlying this Court's previous
decisions: Juveniles' profound differences from adults undermine the possible penological justifications for punishing a
juvenile offender with a sentence thé’c “guarantees he will die in prison without any meaningful opportunity to obtain
release.” Graham, 130 S. Ct. at 2033, Nor does the scientific literature provide any reason to distinguish between homicide
and non-homicide convictions in this regard. In either case, the signature qualities of adolescence reduce juveniles'
culpability and increase their capééity for change. Condemning an immature, vulnerable, and not-yet-fully-formed
adolescent to live every remaining day of his life in prison - whatever his crime - is thus a constitutionally disproportionate
punishment. '

*6 ARGUMENT

L Research In Developmental Psychology And Neuroscience Documents
Juvemles Greater Immaturity, Vulnerability, And Changeability

In Roper and Graham, this Court eoncluded that “marked and well understood” developmental differences between
juveniles and adults both dimjnishf juveniles' blameworthiness for their criminal acts and enhance their prospects of

change and reform. ; Roper, 543 C &. at 572. Current research continues to reinforce that conclusion, confirming that the
three developmental characterlstlcs of juveniles that this Court has identified - their immaturity, their vulnerability, and
their changeability - render them, as a group, very different from adults. As this Court has recognized, those differences
are central to the calculus of culpabﬂlty and the proportionality of punishments imposed on juvenile offenders.

*7 A. Juveniles Are Less Capable Of Mature Judgment Than Adults

As this Court has recognized, adolescents have less capacity for mature judgment than adults, and as a result are more
likely to engage in risky behaviors. “[Als any parent knows and as ... scientific and sociological studies ... tend to confirm,
fa] lack of maturity and an underdeveloped sense of responsibility are found in youth more often than in adults and
are more understandable among the young, These qualities often result in impetuous and ill-considered actions -and
decisions.” ” Foper, 543 1.5, at 565,

As this Court noted in Roper, :‘édolescents are overrepresented statistically in virtually every category of reckless

293 4

behavior.” ” 543 U.5. at 569. Indeed such behavior is “virtually 2 normative characteristic of adolescent development
Juveniles' risky behavior frequenﬂy includes criminal activity; in fact, “numerous rigorous self-report studies have ..

2

documented that it is statistically aberrant to refrain from crime during adolescence.”~ Both violent crimes and less

serious offenses “peak sharply” in§adolescence and “drop precipitously *8 in young adulthood.” ¢ This “age-crime

curve” is “[o]ne of the most consistent findings across studies.”

Adolescents' striking tendency to engage in risky and even illegal behavior stems in part from their lesser capacity for

mature judgment. Research has shown that adolescents’ judgment and decision-making differ from adults' in several
respects: Adolescents are less ables to confrol their impulses; they weigh the risks and rewards of possible conduct
differently; and they are less able (to envision the future and apprehend the consequences of their actions. Even older
adolescents who have developed general cognitive capacities similar to those of adults show deficits in these aspects of

social and emotional maturity. §

1. Empirical research confirms that adolescents are less capable of self-regulation than adults and, accordingly, are
less able to resist their social and emotional impulses. For example, one study of maturity of judgment found that
adolescents, including 17-year-olds, scored significantly lower than adults on measures of “temperance,” which included

“impulse control” and *9 “suppression of aggression.”  More recent studies confirm this result. In one example,
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researchers examined differences in impulsivity between ages 10 and 30, using both self-report and performance
measures, and concluded that impulsivity declined throughout the relevant period,; with “gains in impulse control

occut|ring] throughout adolescence” and into young adulthood. ' In short, “adults tend to make more adaptive
decisions than adolescents,” in part because “they have a more mature capacity to resist the pull of social and emotional

influences and remain focused on long-term goals.” H

As explained below, infra pp. 25-31, researchers have an increasingly well-developed understanding of aspects of the
adolescent brain that may help explain this relative deficit in mature self-control. It is ﬁlc’)w well-established that the brain
continues to develop throughout adolescence and young adulthood in precisely the ajreas and systems that are regarded
as most *10 involved in impulse control, planning, and self-regulation. But juveniles also lack experience navigating
the changing social and environmental contexts, and regulating the new emotional preésures, of adolescence. See Roper,
543 1.5, at 569. “[T)he developing adolescent can only learn his or her way to fully Heveloped control by experience,”

and that “process will probably not be completed until very late in the teen years.” 13 - 'Thus, “expecting the experience-
based ability to resist impulses ... to be fully formed prior to age eighteen or mneteen would seem on present evidence

to be wishful thinking.” '~

2. Adolescents not only struggle to regulate their behavior in response to their emotlonal impulses, but also respond
differently to perceptions of risk and reward. “In general, adolescents use a nsk-reward calculus that places relatively

less weight on risk, in relation to reward, than that used by adults.” 4 For example, one study comparing adolescent
and adult decisionmaking found that, when asked to evaluate hypothetical decisions, adolescents as old as 17 were less
likely *11 than adults to mentlon possible long-term consequences, to evaluate both risks and benefits, and to examine

possible alternative optlons ° Similarly, a recent study that employed a gambling task to measure reward-seeking and
risk-avoidance behavior in a group of more than 900 individuals aged 10 to 30 found that “adolescents and adults
evince[d] significantly different patterns of approach [i.e., reward-seeking] and avo1dance [i.e., risk-averse] behavior.” 16
Whereas adolescents improved their performance over time by being drawn to the!bets with the best rewards, adults
improved by avoiding bets with the worst losses. The authors concluded that the “present study, as well as previous
work, demonstrates that decision making ... improves throughout adolescence and into young adulthood but that this
improvement may be due not to cognitive maturation but to changes in affective processm'J Whereas adolescents may o
attend more to the potential rewards of a risky decision than to the potential costs, adults tend to consider both, even =

» 17

weighing costs more than rewards.

Similarly, adolescents are particularly attuned to immediate rewards, and display much steeper “temporal *12

reme Cour

discounting” than adults. I8 Juveniles are emotionally primed for spur-of-the-moment, reward- and sensation-seeking &5
behavior without offsetting, adult sensitivities to corresponding risks and longer-term consequences. Indeed, studies 8

have shown that perceptions of reward, not risk, are better predictors of adolescent antisocial behaviors. 1% This less
mature weighing of risk and reward renders adolescents more likely to engage in crinjm@nal activity, as well as other kindsj—
of risk-taking. 0 L g
; +—J
3. Finally, juveniles differ from adults in their ability to foresee and take into account/the consequences of their behavior.B

By definition, adolescents have less life experience on which to draw, making it less 1ikely that they will fully apprehend'8
the potential negative consequences of their actions. 2 Moreover adolescents are less able than adults to envision and, =

plan for the future, a capacity still developing during adolescence. - The study of matunty of judgment discussed above
found *13 that adolescents' future orientation is weaker than adults': Comparing over 1,000 subjects, it found that even —
17-year-olds scored lower than adults on measures of “perspective,” which encompassed “the ablhty to see short and &

long term consequences,” as well as the ability to “take other people's perspectlves into account.” =~ Similarly, studies &=

-
&)
o

o
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have shown that, among 15- to l7i—year-olds, realism in thinking about the future increases with age, and that the skills

required for future planning continue to develop until the early 20s. ™

The ability to resist and control emotional impulses, to gauge risks and benefits in an adult manner, and to envision
the future consequences of one's act1ons even in the face of environmental or peer pressures - are critical components
of social and emotional maturity, necessary in order to make mature, fully considered decisions. Empirical research
confirms that even older adolescents have not fully developed these abilities and hence lack an adult's capacity for
mature judgment. “[I]t is clear that important progress in the development of [social and emotional maturity] occurs
sometime dunng late adolescence and that these changes have a profound effect on the ability to make consistently

mature decisions.” ‘2 |

*14 Tt should be noted that multiple abilities contribute to mature judgment, and those abilities develop at different
rates. Sound judgment requires both cognitive and psychosocial skills, but the former mature earlier than the latter.
Studies of general cognitive capab1hty show an increase from pre-adolescence until about age 16, when gains begin

to plateau. 6 By contrast, social and emotional maturity continue to develop throughout adolescence. Thus, older
adolescents (aged 16-17) often have logical reasoning skills that approximate those of adults, but nonetheless lack the
adult capacities to exercise self- restrajnt to weigh risk and reward appropriately, and to envision the future that are just

as critical to mature judgment, -’ | especially in emotionally charged settings. Younger adolescents are thus doubly
disadvantaged, because they typlcally lack not only those social and emotional skills but basic cognitive capabilities as

A
well. -

*15 B. Ju‘:‘(eniles Are More Vulnerable To Negative External Influences

As this Court has also recognized, “juveniles are more vulnerable ... to negative influences and outside pressures,
including peer pressure.” Koper g‘) U.5. at 569, Because of their developmental immaturity, adolescents are more
susceptible than aduits to the negaﬁve influences of their environment, and their actions are shaped directly by family
and peers in ways that adults' are not. “Adolescents are dependent on living circumstances of their parents and families

and hence are vulnerable to the inilpact of conditions well beyond their control.” 9 Difficult family and neighborhood

conditions are major risk factors for juvenile crime, including *16 homicide. 1 Yet, precisely because of their legal
minority, juveniles lack the freedoin to remove themselves from those negative external influences. Put simply, juveniles
lack the control over themselves and their lives that adults possess, mitigating their blameworthiness for remaining in
destructive or “ ‘criminogenic’ ” sxtuatlons Roper, 543 0.5, at 569,

Juveniles are also especially vulner;a_;ble to the negative influence of peer pressure. Research has shown that susceptibility
to peer pressure to engage in antisocial behavior increases between childhood and early adolescence, peaks at around age

14, and then declines slowly durmg the late adolescent years, with relatively little change after age 18. * For instance,
one major study found that exposure to peers during a risk-taking task doubled the amount of risky behavior among
mid-adolescents (with a mean age of 14), increased it by 50 percent among college undergraduates (with a mean age of

-‘“

19), and had no impact at all amon0 *17 young adults.  “[T]he presence of peers makes adolescents and youth, but

not adults, more likely to take msks and more likely to make risky decisions.” - ¢

This study was recently replicated using fMRI technology, allowing researchers to measure variations in the activation of
different brain areas under different experimental conditions. Because of technological constraints, the “peer pressure”
variable was limited to manipulat;ing whether test subjects were observed by peers or not while performing the task.

Strikingly, mere awareness that peers were watching encouraged risky behavior among juveniles, but not adults. ** The
neurommaging also showed different activation in different brain areas across the experimental variables, Adults showed
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significantly greater activation in brain regions involved in executive functions and the regulation of impulses, whether
or not they were being observed by peers. By contrast, adolescents showed significantly greater activation in brain areas
associated with reward processing when they were told that their peers were watchmg than when they were not being

observed. 36

*18 Juveniles' lesser ability to resist peer influence affects their judgment both directly‘j and indirectly. “In some contexts,
adolescents might make choices in response to direct peer pressure, as when they ale coerced to take risks that they
might otherwise avoid. More indirectly, adolescents' desire for peer approval, and consequent fear of rejection, affect
their choices even without direct coercion. The increased salience of peers in adolescence likely makes approval-seeking

37
33 3/

especially important in group situations.

Adolescents are thus more likely than adults to engage in antisocial behavior in order to conform to peer expectations or
achieve respect and status among their peers. ” ¥ Not surprisingly, juvenile crime is 31gn1ﬁcant1y correlated with exposure
to delinquent peers,' and adolescents are “far more likely than adults to commit Ec‘rlmes in groups.” " ' «“No matter
the crime, if a teenager is the offender, he is usually not committing the offense alon‘e.” *! Indeed, “Im]ost adolescent

decisions to break the law take place on a social stage where the immediate pressure of peers is the real motive.” YN
*19 necessary condition for an adolescent to stay law-abiding is the ability to deflect or resist peer- pressure,” a social

skill that is not fully developed in adolescents. *

In short, as this Court has observed, “youth is more than a chronological fact. It is a time and condition of life when
a person may be most susceptible to influence and to psychological damage.” ﬂcl’(/m g5 v. Oklahoma, 455 1.5, 104, 113
(1982). Because juveniles' developmental immaturity and legal minority render them both more susceptible to, and less
capable of escaping, negative external pressures, they “have a greater claim than adults 10 be forgiven” for the criminal
acts that result from such pressures. Roper, 543 U5, at 570.

C. Juveniles Have A Greater Capacity For Change And Reform

Finally, as this Court has recognized, “the character of a juvenile is not as well formed as that of an adult,” and +
“[t]he personality traits of juveniles are more transitory, less fixed.” Roper, 543 U. S ar 570, Accordingly, “[jluveniles 8
are more capable of change than are adults, and their actions are less likely to be evidence of ‘irretrievably depraved @)
character. ” Graham, 130 S. Ct. at 2026. A defining aspect of adolescence is that character is not yet fully formed, ©
and adolescents' signature qualities - including their susceptibility to peer influence and weaknesses in self-regulation -
reflect their incomplete identity or “sense of self.” Thus, what may be perceived as fixed personality traits in juveniles &5
may in fact result from malleable factors such as present maturity level or social #¥20 context, rather than engrained
or enduring aspects of personality or worldview. Research has shown that personality traits change significantly during

the developmental transition from adolescence to adulthood, ** and the process of idéntity—formation typically remains |—

incomplete until at least the early twenties. *3 Juveniles are simply more likely than adults to change. 8
. +—

This Court recognized in Roper that because “juveniles still struggle to define their identity, ... 1t is less supportable t03

conclude that even a heinous crime committed by a juvenile is evidence of irretrievably depraved character.” 543 1.5

at 370. And it reaffirmed in Graham that “ ‘from a moral standpoint it would be misguided to equate the failings of >

a minor with those of an adult, for a greater possibility exists that a minor's character deficiencies will be reformed.” ”

130 5, Ct.at 2026-2027. ‘

ecq

In fact, juveniles do typlcally outgrow their antisocial behavior as the ““impetuousness and recklessness' ” of youth
subside in adulthood. Zoper, 543 U.S. at 570. Adolescent criminal conduct frequenﬂy results from *21 experimentation
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with risky behavior and not from deep-seated moral deficiency reflective of “bad” character. " For most juveniles,

therefore, antisocial behavior will “ ‘cease with maturity as individual identity becomes settled.”” Id. at 570. Only a small
proportion of adolescents who expenment with illegal activities will develop an entrenched pattern of criminal behavior
that persists into ad ulthood “the vast majority of adolescents who engage in criminal or delinquent behavior desist from

crime as they mature.”

As this Court has previously obs"eifved, moreover, even experts have no reliable way to predict whether a particular
juvenile offender will continue to commit crimes as an adult. See Roper, 543 U.E. at 573. The positive predictive power of
juvenile psychopathy assessments, for instance, remains poor. One study found that only 16% of young adolescents who

scored in the top quintile on a Juvemle psychopathy measure would eventually be assessed as psychopathic at age 24.4
The authors concluded that “most mlelduals identified as psychopaths at age 13 will not receive such a diagnosis” as

adults. ™ A recent study of 75 male juvenile offenders found that assessments of psychopathic characteristics *22 did

not predict geperal or violent recopwctlons over a 10-year follow-up perlod. ' And another recent study showed no
correlation between a youthful homicide offense and the basic psychological measures of persistent antisocial personality

25 3]

such as “cruelty to people and callous-unemotional behavior.

To be sure, research has identified certain childhood risk factors, or “predictors,” that show a statistically significant
association with adult criminality. But such studies do not suggest that anyone could reliably determine, ex ante, whether
particular juvenile offenders will reoffend. To the contrary, the same research makes clear that such predictions cannot
be made with any accuracy. Simply put, while many criminals may share certain childhood traits, the great majority of
juvenile offenders with those traits will not be criminal adults. For example, a major longitudinal study of Pittsburgh
inner-city boys successfully 1dent1ﬁed ex post, childhood risk factors, including various forms of antisocial behavior
and crime, that were correlated W’H;h future homicide convictions. But it also found that, even among the subgroup of
boys with the greatest number of risk factors, only a small minority were eventually convicted of homicide: Using the
authors’ model to attempt to identify juveniles who would be future homicide offenders yielded a very high false positive
rate of 87%. " L
o
*23 In fact, researchers have consistently concluded that the behavior of juveniles who will and will not continue as

criminal offenders through ad ulthoiod is “often indistinguishable during adolescence.” -~ ¥ In first distinguishing between
adolescence-limited and persistent offenders, researchers recognized that they could not “effectively assign individual

delinquent adolescents to meaningful subtypes on the basis of ... their antisocial behavior during adolescence.” ** And
those who have dedicated their careers to identifying risk factors associated with persistent criminality continue to
acknowledge that “[t]he results show very imperfect predictions of which offense trajectory individuals will follow over
time,” and to warn against the “dépger that policy makers will start to use less than good predictions as a rationale for

harsh punishments and severe legal sanctions.” =

*24 Moreover, it is just as difficult to predict future criminality among adolescents convicted of the most serious

crimes.”® A recent, major effort to identify risk factors for recidivism among serious adolescent offenders confirmed
the “good news ... that even within a sample ... limited to those convicted of the most serious crimes, the percentage
who continue to offend conmstenﬂy at a high level is very small,” while acknowledging the “bad news” that the ability to

predict future criminality remains ;’exceedmgly limited.” *" Most strikingly, when the homicide study discussed above
limited its effort to predict future homicide offenses to boys who had already committed an act of violence, it “did not
significantly improve predictive accuracy.” ” f In fact, the false-positive rate increased from 87% to §9%.

In sum, juveniles are still developin;g their character and identity, and it is quite likely that a juvenile offender *25 will

desist from crime in adulthood. See Moper, 543 U5, a1 570. Juvenile crime is likely to be the product of the “signature
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qualities of youth,” id.; there is no reliable way to determine that a juvenile's offenses are the result of an irredeemably
corrupt character; and there is thus no reliable way to conclude that a juvenile - ev;en one convicted of an extremely
serious offense - should be sentenced to life in prison, without any opportunity to demonstrate change or reform.

D. Juveniles' Psychosocial Immaturity Is Consistent With Recent Research Regarding Adolescent Brain Development

Neuroscientists continue to accumulate evidence that the adolescent brain is not yet fi ully developed in critical respects.
By now, “[t]here is incontrovertible evidence of significant changes in brain structure and function during adolescence,”
and “[a]lthough most of this work has appeared just in the last 10 years, there is‘?already strong consensus among

developmental neuroscientists about the nature” of these changes. % While research contmues into the precise meaning
and effect of the changes in the brain during adolescence, they are consistent with and sucgest the possible physiological
basis for adolescents’ observed psychosocial immaturity.

The most noteworthy features of adolescent brain development relate to changes oCéurring within the brain's frontal
lobes - in particular the prefrontal cortex - and in the connections between the prefrontal *26 cortex and other brain
structures. These areas and interconnections are critical to “executive” functions such as planning, motivation, judgment,
and decisionmaking, including the evaluation of future consequences, the weighing of risk and reward, the perception

and control of emotions, and the processing and inhibition of impulses. ' Four related changes in these brain systems
during adolescence merit special attention. |

First, early adolescence (especially the period immediately after puberty) coincides with major changes in the “incentive
processing system” of the brain involving neurotransmitters like dopamine. 62 “[R]eward—related regions of the brain and

their neurocircuitry undergo particularly marked developmental changes *27 durmg adolescence.” °* These pubertal
changes are seen in other species, and “have been linked to changes in reward- dlrected activity” among adolescents,

especially the willingness to engage in risky and socially motivated behaviors. ° The observed spike in risk-taking,
reward-seeking, and peer-influenced behaviors among adolescents correlates with this normal aspect of adolescent brain
development. j

Second, during childhood and early adolescence the brain underaoes substantial synaptic “pruning” - the paring away of t’
unused synapses - leading to more efficient neural connections. ° > During adolescence, this pruning is more characteristic
of the prefrontal cortex than other brain regions, consistent with the observation that adolescence is a time of marked

. - . . 4}
improvement in executive functions. b

preme Co

*28 Third, the adolescent brain undergoes substantial myelination, the process through which neural pathways are 8
insulated with a white fatty tissue called myelin. That insulation “speeds ... neural signal transmission,” making

“communication between different parts of the brain faster and more reliable.” 07 f‘[l\/l]ye]jnation is ongoing well intoE

late adolescence and early adulthood.” 63 And this “improved connectivity within the prefrontal cortex is important &J
for higher order functions subserved by multiple prefrontal areas, including many aspects of executive function, such as+
response inhibition, planning ahead, weighing risks and rewards, and the snnultaneous consideration of multiple sourcesa

of information.” % . 8

; >
Fourth, “well into late adolescence” there is “an increase in connections not onlyg among cortical areas but between D

ec

cortical and subcortical regions” that are “especially important for emotion regulation.” 70 Asthe *29 brain matures, =
that self-regulation is “facilitated by the increased connectivity between regions important in the processing of emotional =

and social information and regions important in cognitive control processes.” o This developmental pattern is consistent c
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with adults' superior ability to make mature judgments about risk and reward, and to exercise cognitive control over

their emotional impulses, especiallygin circumstances that adolescents would react to as socially charged. -

In short, the brain systems that govern many aspects of social and emotional maturity, such as impulse control, risk

avoidance, planning ahead, and coordination of emotion and cognition, continue to mature throughout adolescence. &
Importantly, these changes occur at different times, with the rapid, pubertal changes in the brain's incentive and social
processing systems outpacing the sldwer steadier, and later-occurring changes in areas related to executive function *30

and self—control * Indeed, studies have shown that the prefrontal cortex is among the last areas in the brain to mature

fu]ly " These findings suggest a '

basic framework, articulated in sli,;ﬁtly different versions by many writers ... posit[ing] that middle adolescence is a time
of heightened vulnerability to nsky and reckless behavior because of the temporal disjunction between the rapid rise in
dopaminergic activity around the tu}ne of puberty, which leads to an increase in reward-seeking, and the slower and more
gradual maturation of the prefrontal cortex and its connections to other brain regions, which leads to improvements
in cognitive control and in the coordination of affect and cognition. As dopaminergic activity declines from its early

R
Ll

adolescent peak, and as se]f—regulat;ory systems become increasingly mature, risk-taking begins to decline. '

“From this perspective, middle adbﬁescence (roughly 14-17) should be a period of especially heightened vulnerability to
risky behavior, because sensation- seekmg is high and self-regulation is still immature. And in fact, many risk behaviors

w77

follow this pattern, including unpr Qtected sex, criminal behavior, attempted suicide, and reckless driving.

*31 Although the precise relatib@ships between particular aspects of brain development and adolescent behavior
continue to be studied, these ﬁndings regarding the neuroscience of adolescent development reinforce and expand upon
the well-established behavioral findings discussed in Roper and Graham. They demonstrate that, even in late adolescence,
important aspects of brain maturation remain incomplete. And those normal patterns of adolescent physiological
development are correlated with: the poor judgment and particular vulnerability to negative social influences that
characterize adolescence and then subside in young adulthood. Unlike adults, juveniles may thus be expected to change
as they age and their brains mature, evincing both fewer impulses toward reckless and criminal behavior and an increased
ability to restrain such impulses.

. Séntencing Juveniles To Lifelong Imprisonment With No
Opportunity To Demonstrate Reform Is A Disproportionate Punishment

In Graham, this Court determined {t?lat a sentence of life without parole for juvenile offenders convicted of non-homicide
offenses was constitutionally disproportionate punishment for two related reasons - both of which are equally powerful
as applied to juveniles convicted of homicide.

First, juveniles' immaturity, vulnefagbility, and changeability - while in no way excusing their crimes - substantially lessen
their culpability and undermine any‘ justification for definitively ending their free lives. Graliin. 130 8. Ct. at 2026: Roper,

342 15, a1 569-570. The Court thlisi' reaffirmed in Graham that “from a moral standpoint it would be misguided to equate
the failings of a minor with those. of an adult.” *32 130 5. Ct. at 2026-2027. At the same time, the Court recognized
that “[lJife without parole is an equcmlly harsh punishment for a juvenile,” because “a juvenile offender will on average
serve more years and a greater percentage of his life in prison than an adult offender.” Id. at 2028. “A 16-year-old and
a 75-year-old each sentenced to hfe without parole receive the same punishment in name only.” /d. In fact, a juvenile
sentenced to life in custody not only serves a greater percentage of his life in prison, but suffers a unique deprivation:
He wﬂl never experience adulthood - or the ability “to attain a mature understanding of his own humanity,” Roper, 545

it 574 - as a free person.
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Sentences that foreclose any possibility of eventual release are thus particularly draconian for juveniles. Although
adolescents can be expected to mature and reform as they age, such a sentence “means denial of hope; it means that good
behavior and character improvement are immaterial; it means that whatever the future might hold in store for the mind
and spirit of the convict, he will remain in prison for the rest of his days.” Grafam. 1308, Ci. at 2027, Juvenile crimes are
committed “while {the offender is] a child in the eyes of the law,” id. at 2033 meamng that most juvenile offenders are
sentenced to life imprisonment without ever having been initiated into such elementary aspects of adult society as voting,
driving, marriage, parenthood, profession - even high-school graduation. For adolescent offenders, a sentence of “[I]ife in
prison without the possibility of parole gives no chance for fulfillment outside prison Walls, no chance for reconciliation
with society, no hope.” Id. at 2032. Given juveniles' reduced culpability and increased likelihood of reform, such a severe
sanction - foreclosing any willingness even to consider release in the future - is mamfestly *33 disproportionate to the
penological justifications for imposing it. ’

Neither this Court’s precedent nor the research into adolescent development provides any reason why this analysis should
be different in the case of juvenile homicide offenders. This Court first recognized the reduced culpability of adolescent
offenders in the context of prohibiting the death penalty for juvenile homicide offenses finding that even for older
adolescents, and “even [for] a heinous crime,” the immaturity, vulnerability, and changeablllty of juvenile offenders made
it “less supportable to conclude that ... [a] crime committed by a juvenile is evidence of metnevably depraved character.”

Roper, 543115, at 570. To be sure, more serious crimes call for more serious pumshments But there isnoreason why the
reduction in culpability associated with adolescence should vary according to the severity of the offense. Indeed, the best
available research indicates that even serious juvenile offenders are far more likely than not to desist from criminality
as they mature, and that it is equally true of the most serious offenders that “expert psychologists [cannot] differentiate
between the juvenile offender whose crime reflects unfortunate yet transient lmmaturlty, and the rare juvenile offender

whose crime reflects irreparable corruption.” Id. at 573. 7 |

Accordingly, the penological justifications for a sentence of life imprisonment witho ut parole are weakened for juveniles
who commit homicide, just as they are for other juvenile offenders. The retributivej purpose of such a punishment is
attenuated because “culpability *34 or blameworthiness is diminished, to a substanﬁial degree, by reason of youth and
immaturity.” Roper, 543 U.5. at 571, Likewise, the same characteristics of juveniles that render them less culpable - their
impulsivity, rash decision-making, biased attention to anticipated immediate rewardszfather than longer-term costs, and

lesser ability to consider and evaluate the future consequences of their actions - substantially weaken the deterrence

justification for such punishment. /d. "9 Life without parole will unquestionably incaﬁacitate a juvenile offender, but the
Court rightly noted in Graham that justifying “life without parole on the assumption that the juvenile offender forever
will be a danger to society requires the sentencer to make a judgment that the ju\éeni]e is incorrigible,” when “Ttlhe
characteristics of juveniles make that judgment questionable.” 130 S. Ct. 2029. And it is particularly inappropriate to
“forswear(] altogether the rehabilitative ideal,” id. at 2030, with respect to offenders who are far more likely than any
others to reform as both their character and their physical brain structure mature intbj adulthood.
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*35 In short, this Court has recognized what research confirms: Adolescence is trans1tory, and juveniles change. Indeed, ©
most adolescents who commit crimes will desist from criminal activity in adulthood, Because the adolescent self is not 3=
yet fully formed, there is no way reliably to conclude that an adolescent's crime is thée expression of an entrenched and 5\
irredeemably malign character that might justify permanent incarceration. And, even in the case of the most serious -8
offenses, there is no reliable way to distinguish the juvenile offender who might become a hardened criminal from the far
more common offender whose crime is a product of the transient influences of adolescence itself. Sentencing a juvenile to "
life imprisonment “without any meaningful opportunity to obtain release, no matter what he might do to demonstrate
that the bad acts he committed as a teenager are not representative of his true character, even if he spends the next half —
century attempting to atone for his crimes and learn from his mistakes,” Graham, 130 5. Ct, at 2033, disregards entir ely
the signature characteristics of youth. And sentencing such an immature and less culpable Juvemle to spend his entire &
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adult life in prison, notwithstanding the likelihood that “[m]aturity can lead to ... remorse, renewal, and rehabilitation,”
id. at 2032, is grossly disproportionate punishment.

¥36 CONCLUSION

The judgments below should be re;\‘:/ersed.
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Steinberg, Ph.D., and J enmfer Woo]ard Ph.D., in the preparation of this brief.

Research cited in this brief mcludes data from studies conducted using the scientific method. Such research typically is subject
to critical review by outside experts, usually during the peer-review process preceding publication in a scholarly journal.
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that distinguish juveniles frorn adults do not disappear when an individual turns 18.” Roper, 543 1.5, at 574, Likewise,
younger adolescents differ in §ome respects from 16- and 17-year-olds. Nonetheless, because adolescents generally share
certain developmental characteristics that mitigate their culpability, and because “the age of 18 is the point where society draws
the line for many purposes between childhood and adulthood,” this Court's decisions have recognized age 18 as a relevant
demarcation point. Grofim, 120 2. Ct. at 2030; see Roper, 543 U.5. at 574, The research discussed in this brief accordingly
applies to adolescents under age 18, including older adolescents, unless otherwise noted.
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17-year-olds did not differ from 18- to 24-year-old adults but performed significantly better than 14- to 15-year-olds on test
of basic cognitive abilities); Daniel Keating, Cognitive and Brain Development, in Handbook of Adolescent Psychology 45,
64 (Richard Lerner & Laurence Steinberg eds., 2d ed. 2004) (cognitive functions eXhlblt robust growth at earlier ages but
approach a limit in the 14- to 16-year-old group).

Cauffman & Steinberg, supra note 9, at 743-745; Halpern-Felsher & Cauffman, vupra note 15, at 264-271; Steinberg, supra
note 8, at 55-59.

Albert & Steinberg, supra note 11, at 216-220. ;

The dissent in Roper criticized the American Psychological Association for taking aﬂegédly inconsistent positions regarding
adolescent maturity with respect to severe criminal sanctions for juveniles (in Roper) and the competence of minor females to
obtain abortions absent parental notification (in Hodgsor v. iimesota, 497 U.S. 417 (1@0 ). See 543 U.5. at 617-618 (Scalia,
J., dissenting). These are different questions concerning distinct aspects of mature judgment. Hodgson addressed competence
to make medical decisions that can be made in a relatively unhurried manner in consultation with medical professionals, and
the Association's brief thus focused on adolescents' cognitive abilities, which approxima,’té those of adults by mid-adolescence.
The questions presented in Roper, Graham, and this case concern the degree of cul[)abilit): and reformability of adolescents
who commit criminal acts that often evince impulsivity and ill-considered choices resulting from psychosocial immaturity. See
Laurence Steinberg et al., Are Adolescents Less Mature Than Adults? Minors' Access to Abortion, the Juvenile Death Penalty,
and the Alleged APA “Flip-Flop,” 64 Am. Psychologist 583, 592-593 (2009); Elizabeth Scott et al., Evaluating Adolescent
Decision Malking in Legal Contexts, 19 Law & Hum. Behav. 221, 226-235 (1995). ,

Alan Kazdin, ddolescent Development, Mental Disorders, and Decision Making of Delmquent Youths, in Youth on Trial, supra
note 12, at 47.

Id. at 47-48; see Rolf Loeber & David Farrington, Young Homicide Offenders and Vzctnm Rislc Fuctors, Prediction, and
Prevention from Childhood 61 & thl. 4.1 (2011) (noting high likelihood that homicide offenders came from broken family or
bad neighborhood); Jeffrey Fagan, Contexis of Choice by Adolescents in Criminal Events* in Youth on Trial, supra note 12,
at 372, 389-391. .

Elizabeth Scott & Laurence Steinberg, Rethinking Juvenile Justice 38 (2008); Thomas Berndt, Developmental Changes in
Conformity to Peers and Parents, 15 Developmental Psychol. 608, 612, 615-616 (1979); Laurence Steinberg & Susan Silverberg,
The Vicissitudes of Autonomy in Early Adolescence, 57 Child Dev. 841, 848 (1986); Fagan supranote 31, at 382-384 (discussing
coercive effect of social context on adolescents).

Margo Gardner & Laurence Steinberg, Peer Influence on Risk Taking, Risk Preference, and Risky Decision Mualing in
Adolescence and Adulthood, 41 Developmental Psychol. 625, 626-634 (2005).

|
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Id. at 634; see Laurence Steinberg & Kathryn Monahan, Age Differences in Resistance to Peer Influence, 43 Developmental
Psychol. 1531, 1538 (2007) (same).

Jason Chein et al., Peers In’cfease Adolescent Risk Taking By Enhancing Activity in the Brain's Reward Circuitry, 14
Developmental Sci. F1, F7 (2011)

Id at F5-F8.

Scott & Steinberg, supra note 32 at 38-39; see also Moffitt, supra note 5, at 686; Zimring, supra note 12, at 280-281.

See Moffitt, supra note 5, at 686.

See id. at 687-688.

Scott & Steinberg, supra note 32, at 39.

Zimring, supra note 12, at 281; see Joan McCord & Kevin Conway, Co- Offending and Patterns of Juvenile Crime 5 (2005)
(finding that “[c]o-offending violence increased throughout adolescence”).

Zimring, supra note 12, at 280

Id at 280-281. '

See Brent Roberts et al., Pattei ns of Mean-Level Change in Personality Traits Across the Life Course, 132 Psychol. Bull. 1,
14-15 (2006). !

E. g, Alan Waterman, Identttv Development from Adolescence to Adulthood, 18 Developmental Psychol. 341, 355 (1982)
(“The most extensive advances in identity formation occur during the time spent in college.”); Laurence Steinberg & Robert
Schwartz, Developmental vachology Goes to Court, in Youth on Trial, supra note 12, at 9,27 (“[M]ost identity development
takes place during the late teens and early twenties.”); Scott & Steinberg, supra note 32, at 52 (“[Cloherent integration of ...
[identity] does not occur untxl Jate adolescence or early adulthood. ... [TThe final stages of this process often occur during
the college years.”). o

Moffitt, supra note 3, at 686, 690; see also Arnett, supra note 4, at 344, 366-367.

Steinberg & Scott, supra noteél4, at 1014-1015; see also Moffitt, supra note 5, at 685-686; Monahan et al., supra note 7, at
1654, 1655.

Donald Lynam et al,, Longztudmal FEvidence That Psychopathy Scores in Early Adolescence Predict Adult Psychopathy, 116
I. Abnormal Psychol. 155, 160 (2007).

Id at 162.

See John Edens & Melissa Cahﬂl Psychopathy in Adolescence and Criminal Recidivism in Young Adulthood, 14 Assessment
57, 60 (2007). ‘

Loeber & Farrington, wpra note 31, at 158.

Id. at 75, ‘

Monahan et al., supranote 7, at 1655; see also, e.g., John Edens et al., Assessment of “Juvenile Psychopathy” and Iis Association
with Violence, 19 Behav. Sci. & L. 53, 59 (2001) (collecting evidence that psychopathy assessments may “tap construct-
irrelevant variance assocxated w1th relatively normative and temporary characteristics of adolescence rather than deviant and
stable personality features”), Edward Mulvey & Elizabeth Cauffman, The Inherent Limits of Predicting School Violence, 56
Am. Psychologist 797, 799 (2001) (“Assessing adolescents ... presents the formidable challenge of trying to capture a rapidly
changing process with few trustworthy markers.”); Thomas Grisso, Double Jeopardy: Adolescent Offenders with Mental
Disorders 64-65 (2004) (noting discontinuity and disappearance of mental disorders identified in adolescence).

Moffitt, supra note 5, at 678,

Loeber et al., supra note 7, at 333.

See id. (distinguishing, tMoughout, between serious and less serious forms of violence and theft).

Edward Mulvey et al., 7 t'aje;:jtorie.v of Desistance and Continuity in Antisocial Behavior Following Court Adjudication Among
Serious Adolescent Offenders, 22 Dev. & Psychopathology 453, 468-470 (2010); see also Monahan et al., supra note 7 (finding
that only 6% of serious juvenile offenders persisted in high levels of antisocial behavior into adulthood).

Loeber & Farrington, supra note 31, at 88.

Id. at 89; see also Alex Piquerjo et al., Violence in Criminal Careers: A Review of the Literature from a Developmental Life-
Course Perspective, Aggression & Violent Behav. (forthcoming 2012) {(concluding that “most youths who become violent do
so in adolescence and their Vidlent involvement is limited to the late teen/early 20s” and that “attemptfing] to correctly predict
the violent recidivist is virtually impossible™).

Laurence Steinberg, Should the Science of Adolescent Brain Development Inform Public Policy?, 64 Am. Psychologist 739, 742
(2009).
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E.g., BElkhonon Goldberg, The Executive Brain: Frontal Lobes and the Civilized Mmd 23, 24, 141 (2001); B.J. Casey et al.,

Structural and Functional Brain Development and its Relation 1o Cognitive Development 154 Biological Psychol. 241, 244-246

(2000); Elizabeth Sowell et al., In Vivo Evidence for Post-Adolescent Brain Maturation in Frontal and Striatal Regions, 2 Nature

Neurosci. 859, 860 (1999); Antonio Damasio & Steven Anderson, The Frontal Lobes, in Clinical Neuropsychology 404, 434-435

(Kenneth Heilman & Edward Valenstein eds., 4th ed. 2003) (one “hallmark of frontal lobe dysfunction is difficulty making

decisions that ate in the long-term best interests” of the individual).

E.g., Chein et al., supra note 35, at F2; Linda Spear, The Behavioral Neuroscience of Adolescence 149-150 (2009); Dustin

Wahlstrom et al., Developmental Changes In Dopamine Neurotransmission in Adolescence Behavioral Implications and Issues

in Assessment, T2 Brain & Cognition 146, 150-151 (2010); Monique Ernst et al. Neurobzolagy of the Development of Motivated

Behaviors in Adolescence: A Window into a Neural Systems Model, 93 Pharmacology Blochem & Behav. 199, 206-208 (2009);

Albert & Steinberg, supra note 11, at 217.

Tamara Doremus-Fitzwater et al., Motivational Systems in Adolescence: Possible Implzcatzon s for Age Differences in Substance

Abuse and Other Risk-Taking Behaviors, 72 Brain & Cognition 114, 116 (201 0); Steinberg, supra note 60, at 743.

Laurence Steinberg, 4 Behavioral Scientist Looks at the Science of Adolescent Brain Development, 72 Brain & Cognition

160, 161 (2010); Spear, supra note 62, at 18-19; Linda Van Leijenhorst et al., What Motivates the Adolescent? Brain Regions

Mediating Reward Sensitivity Across Adolescence, 20 Cerebral Cortex 61, 67 (2010).

Casey etal., supranote 61, at 242-243; Nitin Gogtay et al., Dynamic Mapping of Human Cortical Development During Childhood

Through Early Adulthood, 101 Proc. Nat'l Acad. Sci. 8174, 8175 (2004); Spear, supra note 62, at 81-90; Peter Huttenlocher,

Neural Plasticity: The Effects of Environment on the Development of the Cerebral Cortex 41, 46-47, 52-58, 67 (2002).

E.g., Nitin Gogtay & Paul Thompson, Maupping Gray Matter Development, 72 Brain & Cognition 6, 7 (2010); Neir Eshel et al.,

Neural Substrates of Choice Selection in Adults and Adolescents, 45 Neuropsychologla 11270, 1270-1271 (2007); Spear, supra

note 62, at 87-90.

Goldberg, supra note 61, at 144,

Steinberg, supra note 60, at 743; see Rhoshel Lenroot et al., Sexual Dimorphism of Brain Developmental Trajectories During

Childhood and Adolescence, 36 Neuroimage 1065, 1065 (2007).

Steinberg, supra note 60, at 743; see Casey et al., supra note 61, at 245-246; Ehzabeth Sowell et al., Mapping Continued

Brain Growth and Gray Matier Density Reduction in Dorsal Frontal Cortex: Inverse Relatmn ships During Postadolescent Brain

Maturation, 21 J. Neurosci. 8819, 8328 (2001).

Steinberg, supra note 60, at 743; Spear, supra note 62, at 119-120, 125-126; Thomas EIuVathinga] et al., Quantitative Diffusion

Tensor Tractography of Association and Projection Fibers in Normally Developing C/zzldren and Adolescents, 17 Cerebral Cortex

2760, 2763-2764 (2007).

Steinberg, supra note 60, at 743; Leah Somerville et al., 4 Time of Change: Behavioral and Neural Correlates of Adolescent

Sensitivity fo Appetitive and Aversive Environmental Cues, 72 Brain & Cognition 124, 128-129 (2010) (noting importance of

white-matter development and the “functional network [in] mediat[ing] the ability to exert control in the face of emotion™).

Chein et al.,, supra note 35, at F7-F8; Steinberg, supra note 64, at 162; Spear, supra note 62, at 121-126.

See, e.g., Eshel et al, supra note 66, at 1270-1271; Kathryn Modecki, Addressing Gaps int the Marurily of Judgmenr Literatiure:

Age Differences end Delinguency, 32 Law & Hum. Behav, 78, 79-80 (2008); Steinberg etal, supra note 10, at 1765.

Steinberg, supra note 64, at 161.

Gogtay & Thompson, supra note 66, at 7; Casey et al., supra note 61, at 243; Spear, supra note 62, at 87-88.

Steinberg, supra note 64, at 161; see Somerville et al., supranote 71, at 126-127.

Steinberg, supra note 64, at 162.

See supra p. 24 & nn. 56-59. ‘

Indeed, empirical studies evaluating the deterrent effect of laws mandating that juvenile offenders be transferred to the adult

criminal justice system for certain crimes have concluded that the threat of adult criminal sanctions had no measurable

effect on juvenile crime. E.g., Simon SinUer&DaVid McDowall, Crinializing Delinguency: The Derzrvent Effects of the New
v. 521, 326-532 (1988} (comparing Juvenile arrest statistics before and after

enactment of New York's transfer Ieglslatlon and finding little measurable impact on serious juvenile crime); Eric Jensen &

Linda Metsger, 4 Test of the Deterrent Effect of Legislative Waiver on Violent Juvenile Crime, 40 Crime & Deling. 96,100-102

(1994) (same for Idaho).

Vovic Juvenile Offender Lene, 22 Law & Soc'y

Eund of
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IN THE CIRCUIT COURT FOR MCMINN COUNTY, TENNESSEE
AT ATHENS

AMOS BROWN (TDOC #287845),
Petitioner,

VS. No. 4-CR-64

STATE OF TENNESSEE

Respondent.

A e e . A A Wk N N S )

PETITIONER'S NOTICE OF FILING OF
DECLARATION OF DR. MICHAEL FREEMAN

Plaintiff Amos Brown gives notice that he is filing the attached Declaration of Dr.
Julie A. Gallagher, an epidemiologist, in support of his claims in this case. Dr. Freeman'’s
Declaration regards his expert opinion concerning the average Iifé expectancy of
prisoners serving life sentences in Tennessee, in support of Petitié)ner's claim thata 51-
year mandatory minimum sentence of juvenile offenders such as Mr. Brown violates the
Cruel and Unusual Punishment Clauses and other Clauses of the Ijnited States and

Tennessee Constitutions.

Respectfully submitted,

BRADLEYA MACLEAN BPR #009562
Counsel for Plalntlff

1702 Villa Place

Nashville, TN 37212
Phone: 615-943-8716 ‘
Email: hradmacleanS®@gomail.com
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CERTIFICATE OF SERVICE

A

I hereby certify that on this _| - day of __;“4é&-] : , 2018, a true

i

7

copy of the foregoing was served by first class mail and by email on:

Stephen D. Crump, Esq.
District Attorney General
93 Ocoee Street, Suite 2
Cleveland, TN 37311

Courtney N. Orr, Esq.
Assistant Attorney General
Criminal Appeals Division
P.0. Box 20207

Nashville, TN 37202-3491

Stephen Ross Johnson, Esq.

Ritchie, Dillard, Davies & Johnson, PC
606 W. Main Street, Suite 300
Knoxville, TN 37902

& { o } ‘ — r, - \
,'(_:)‘ ~ﬂ;‘* P o \ f'[ {; ] % L. /{, 4»'»; D (\‘.\ §" ({/v o
Bradley A. MacLean :

(/
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IN THE CIRCUIT COURT FOR MCMINN COUNTY, TENNESSEE

AT ATHENS 1
AMOS BROWN (TDOC #287845), )
)
Petitioner, ) |

) ]

v. ) No.: 4-CR-64
|
STATE OF TENNESSEE, )
)
) :
Respondents. ) ’
)

DECLARATION OF DR. MICHAEL FREEMAN

Pursuant to Tenn. R. Evid. 703 and Tenn. R. Civ. Pro. 72, Dr. I\{i[ichael Freeman declares
as follows: l

1. I have been retained by Bradley A. MacLean, counsel fojr Petitioner Amos Brown,
as an independent expert in the above-captioned matter. Imake this D;ablaration based on my
own personal knowledge and, if called as a witness, I could and would ftestify competently to the
truth of the matters set forth herein.

2. A true and correct copy of my expert report, dated Dece?mber 20, 2017, along with
my current CV, is attached hereto. The information in my report and CV is true and correct to
the best of my knowledge, information and belief. |

I declare under penalty of perjury that the foregoing is true and jcorrect.

Executed on December 20, 2017.

Mickael D. Freomare

Dr. Michael Freeman
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Forensic Research + Analysis

December 20, 2017

Bradley A. Maclean
1702 Villa Place
Nashville, Tennessee
Phone: (615) 943-8716

T i pim ~b i b i O ) oy e -
Email: brad.macizant @ameail.com

RE: Amos Brown v. State of Tennessee
Amos Brown v. Tennessee Department of Correction, et al.

Dear Mr. MaclLean,

I am in receipt of your correspondence and materials regarding the above-named actions. My
report in this matter is in response to the questions that you have pfoised regarding sentencing
practices in the Tennessee penal system. Specifically, | am responding ’Zto your guestions regarding
the 51-year life senience, and how this mandatory minimum sentencfej affects the proportion of
inmates with a life sentence who will die while serving the 51-year sentence (while incarcerated).

My methods and opinions in this case pertain to the field of epidemiology. Epidemiology is defined
as the scientific study of disease and injury in populations, includi‘ng prevalence, risk, and
incidence in specific populations, and includes the study of survival andfmortality risk. The methods
applied in this report are consistent with those outlined in the Reference Guide on Epidemiology.
from the Reference Manual on Scientific Evidence, published by the Eederal Judicial Center and
the National Academies of Science (3 Edition, 2011), as well as in the text Forensic
Epidemiology: Principles and Practice, published by Elsevier (2016). ’

Qualifications |

[ am a doctor of medicine and an epidemiologist, and my field of expfertise is forensic medicine
and forensic epidemiology. | hold the following academic degrees: a doctor of medicine degree
from Umea University, a Ph.D. in public health with a major focus in ?pidemiology from QOregon
State University, and an MPH in epidemiology and biostatistics, ?'also from Oregon State
University, inter alia. 1 have completed a 2-year post-doctoral fellowship in forensic pathology at
Umed University in Sweden, and am currently an affiliaie medical exjaminer with the Allegheny
County Medical Examiner’s office, a fellow of the Pathology section of§ the American Academy of
Forensic Sciences (AAFS), and vice chair of of the US national stand?rds board for medicolegal

4500 Kruse Way, Kruse Plaza |, Suite 385 Lake Oswego, Oregonf 97035 T:971.255.1008
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- RE: Amos Brown v. State of Tennessee

December 20, 2017

Page2of 7

death investigation for the AAFS.

| am a Fulbright Fellow, and hold a 3-year appointment (2017—20»)' with the United States

i

Department of State as a Fulbright Specialist in the field of forensic medicine.

| serve as an Associate Professor of Forensic Epidemiology at Maasiricht University Medical
Center, an Affiliate Professor of Psychiatry at Oregon Health and Science University (OHSU)
School of Medicine, and an Adjunct Professor of Forensic Medicine and Epidemiology in the
Faculty of Health Sciences at Aarhus University. | have taught courses for the past 17 years in
forensic medicine, forensic epidemiology, and injury epidemiology at O}-{SU.

| currently serve or have served as an associate editor or editorial bfojard member of 13 peer-
reviewed scientific journals, and have published approximately 180 scientific papers, abstracts,
book chapters and books on topics largely related to scientific methodsi of causal evaluation. | am
the editor of the textbook Forensic Epidemiology: Principles and Prafctice (Elsevier, 2016), the
most comprehensive authority on the topic, and co-authored the chapj’[er on survival analysis in
that textoook. |

| have provided testimony in more than 300 civil and criminal trials ln state and Federal couris
throughout the United States, Canada, Ausiralia, and Europe. Please see my CV for further
details.

Materials reviewed: |

in forming my opinions in this matter, | have reviewed the following case specmc documents:
e« The complaints in the subject maiter ;
o Tennessee Department of Correction data on deaths while in cus’tody
o Tennessee Department of Correction data on age at time of incarceration
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Opinions

Following my review and analysis of data that | understand 1o be from the Tennessee Department

of Correction (TDOC), | have arrived at the following opinions:

Age at time of incarceration among inmates sentenced 1o life
The average age at time of conviction among 1,395 inmates with a

ife sentence in the TDOC

system is 29.5 years. It can be seen in the chart below that the dis;ribu’(ion of age at time of

sentencing is right skewed, meaning that tail of the curve siretches
average than to the left. The median age at time of life senience is

[farther to the right of the
27 (meaning that 50% of

sentences are higher age and 50% are lower age); 25% are over the age of 35 and 10% are over

45.
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Age of death among TDOC inmates
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The average age of death among 1,575 inmates who have died in pnson is 52 (tracked since 1991,
and through 2015, and both prior to and after the 51 year life sentence minimum, enacted in 1995).
Among these deaths, the median is also 52 years of age, and the top 25“‘ and 10" percentiles are
61 and 69 years. Black inmates comprise 34% of the deaths, and almost all of the remaining

deaths were among white inmates. Most (82%) of the deaths were ru}

ed natural, 9% were due to

unspecified iliness, 3% suicided, 2% were murdered, and 1% died of HfV/ AIDS complications.
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See the chart below for the distribution of age at time of death:
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Conclusions:

A minimum 51-year sentence added to an average age at time of mcarceratlon of 29.5 years
results in an average age at release of 80.5 years among TD@C inmates. There is an
approximately 1.5% probability that a TDOC inmate will live 1o this age and thus a 1.5% that the
average TDOC inmaie sentenced to life will survive long enough to be released and conversely, a
98.5% probability that they will not survive to release date.
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Questions:

In the following section of this report | have responded to specific questio;ns that you have posed.

Life Expeciancy: Prison v. General Population v

]

Is life expectancy lower for individuals in prison compared to the general population in the
United States? By how much? What is the average life expectancy for prisoners in the
United States?

Response: Life expectancy is defined as the average age cjﬁ death for a population.
The precise life expectancy of the prison population is uhknoWn, largely because
most people who have been in prison will die after releése, and the duration of
incarceration has an effect on survival. Research conductéd on the Georgia prison
population has indicated an approximately 43% increaséd 15-year risk of death
versus the never incarcerated population,’ but this value doesn’t translate io a life
expectancy for the incarcerated population, as most inmétes are released prior to
death. A study of the prison population with a life sentenccia,in Michigan reporied an
overall life expectancy of 58.1 years for all prisoners (56.0 for African-American
males and 60.1 years for whitie males), and 50.6 years fow:' prisoners sentenced as
children, based on 400 deaths.? These life expectancies ar?e approximately 15 years
less than for the non-incarcerated population of the sameﬁ race and gender.® Other
researchers have reported similar findings; for every year sfpent behind bars roughly
2 years of life expectancy is lost in the imprisoned and par@led population,® and this
life shortening effect is more pronounced in younger prisoners.’

Is there any reason to believe that life expectancy for inmates in TDOC custody would be
longer than the average life expectancy for prisoners in the United States generally?
Shorter?

Response: Based on the above reported data analysis, the average age at death (an
approximation of life expectancy) is substantially less| for TDOC inmates than

' Spaulding AC et al. Prisoner survival inside and outside of the institution: implicationsfor heaith-care planning. Am J
Epidemiocl. 2011;173(5):479-87.
2 hitn: fiairsenisncingofvouth.orgfvn-content/unloads/20 0/02/Michican-Life-Expactancy-Data-Youih-Serving-Lite. ndf

accessed January 2, 2017. 1

® hitps:/iwww.cdc.govinchs/data/nvsrinvsré4/nvsré4_11.pdf

4 Patterson EJ. The dose-response of time served in prison on mortality: New York State, 1989-2003. Am J Public
Health. 2013;103(3):523-8.

5 Kouyoumdjian FG, Andreev EM, Borschmann R, Kinner SA, McConnon A. Do people who experience incarceration age
more quickly? Exploratory analyses using retrospective cohort data on mortality from Ontario, Canada. PL0S One.
2017;12(4):e0175837. ;
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inmates in the Michigan study. Part of this difference may be due to the fact that the
Tennessee population has an approximately 2 year shorier life expectancy than the
Michigan population, and part of it may be due to thel fact thai such a large
proportion of inmates sentenced to life in prison in the TDOC are under the age of 25
at the time of incarceration (refer to the first chart above). |

What is the life expectancy for inmates in TDOC custody?

Response: See the previously described analysis. The onl'il available proxy for life
expeciancy that is available for the TDOC life senience populatnon is the average
age ai death. f

By how much is life expectancy lower for inmates in TDOC%‘Custody compared io the
general population in Tennessee and the United States? !

Response: The deneral population in Tennessee haé a life expectancy of
approximately 76 years, whereas the US population life i'expec:’iam;y is nearly 79
years. The average age at death of a TDOC inmate is 24 years less than for the
general population in Tennessee.

51 Year Senience

-]

Given that individuals are required to serve 51 years prior to release what percent of
individuals serving that sentence would be expected to live longer than their sentence?
Said otherwise, what is the likelihood thai an individual sentenced at age 18 will survive his
51-year sentence? What is the likelihood for a 25 year old? A 35 year.old?

Response: An individual sentenced at age 18 would be released at age 69, and 90%
of the deaths in the TDOC occur prior io this age. Thus, ghere is a 10% probability
that an 18 year old individual would survive to see their reléase For a 25 and 35 year
old the probabilities are less than 5% and 1%, respecilve!y, that the inmates will
survive o release date.

s a 51-year sentence the equivalent of a life without parole sentence (i.e. is it the
equivalent to a sentence under which the inmate will die in prisgn). Said otherwise, is there
a meaningful difference between a 51 year sentence and a life without parole sentence?
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Response: A 1.5% average probability of surviving to release is the same thing as a

98.5% probability of dying before release. Thus, on average
year sentence is equivalent to a life without parole sentence.

|

, in 98.5% of cases a 51-

° If an inmate lives beyond the 51 years to which he is sentenced, how many years do you

estimate he will live?

Response: As mentioned above, the probability that the average inmate would
survive to 81 years of age (average age of release) is appr}oximately 1.5%. The US
Life Tables indicate that an 81 year-old man has a life expecfﬁancy of approximately 8
years. The 1.5% of prisoners who survive 51 years to their rj'elease would thus live 8

or fewer years after release, on average.

e Does a 51-year sentence provide a meaningful opportunity for rel_fease?

FResponse: As the opportunity for release is available to femfer than 1 in 65 prisoners
sentenced to life, the answer is no. A 51-year life sentence is 98.5% identical to a life

senience without the possibility of parole.

The preceding opinions and responses were given as reasonab

probabilities.

Very truly yours,

Michael D. Freeman, MedDr PhD MPH FAAFS
Forensic Medicine and Epidemiology

e medical and scientific
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Doll Building, Nuffield College, Oxford University. December 10, Oxiord, UK.

Freeman MD. The Efficacy of tPA in Preventing Long Term Poor Quicome After ischemic
Stroke: A Reanalysis of NINDS Data. Research in Progress, Department of Internal
Medicine, Oregon Health & Science University School of Medicine, November 25, 2014,
Portland, Oregon.

Freeman MD. Forensic Epidemiology and Bioterrorism. Full day course for public health
and law enforcement. A joint training for public health, law enforcement, and emergency
services. Sponsored by Charles County Department of Public Health and funded through a
grant from the Centers for Disease Control and Prevention, Public Health Preparedness
Cooperative Agreement. College of Southern Maryland. June 10, 2014. Waldorf, Maryland.

Freeman MD. Maternal cocaine exposure and still birth risk. Research in Progress,
Depariment of Internal Medicine, Oregon Health & Science University School of Medicine,
May 20, 2014, Porland, Oregon.

Freeman MD. Forensic Applications of Epidemiology in Civil and Criminal Litigation. 9"
International Conference on Forensic Inference and Statistics August 19-22, 2014

Freeman MD. Investigation of a disputed mechanism of diffuse axonal injury following a
low speed frontal crash. 65" Annual Meeting of the American Academy of Forensic
Sciences, Feb 21, 2014, Seatile, Washington.

Freeman MD. Public defense of dissertation for Doctor of Medicine degree, "The role of

forensic epidemiology in evidence based forensic medical praciice.” Section of Forensic
Medicine, Department of Community Medicine and Rehabilitation, Facully of Medicine,
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24.

25.

28.

27.

28.

28.

30.

31.

32.

33.

34.

35.

Umead University. November 6, 2013, Ume&, Sweden.

Freeman MD. Case studies in applied forensic epidemiology. Invited leciure, University of
Maastricht, Department of Complex Genetics and Epidemiology, Maastrichi, The
Netherlands. October 31, 2013. 7

Freeman MD. The relationship between Chiari malformation, trauma, and chronic pain.
Karolinska Institute, September 27, 2012, Stockholm, Sweden.

Freeman MD. Serious head and neck injury as a predictor of occupant position in fatal
rollover crashes. 18th Nordic Conference on Forensic Medicine, June 13-16, 2012 Aarhus
Denmark. 1

Freeman M. Self-defense or attempted murder? A combined ballistic and traffic crash
reconsiruction of a Texas shooting. 78th Nordic Conference on Forensic Medicine, June
13-16, 2012 Aarhus Denmark.

Freeman MD. Applied forensic epidemiology: the evaluation of individual causation in
wrongful death cases using relative risk. 78th Nordic Conference on Forensic Medicine,
June 13-16, 2012 Aarhus Denmark.

Freeman MD. Forensic Epidemiologic Investigation of Traffic Crash-Related Homicide.
Arsmode i Dansk Selskab for Retsmedicin og Dansk Selskab for Ulykkes- og
Skadeforebyggelse [The Danish Traffic Medicine Society of the Danish Society for
Forensic Medicine] November 3-5, 2011] Grend, Denmark.

Freeman MD. Traffic Crash Injuries 1960 fo the present; how far we've come. Keynote
address, Arsmade i Dansk Selskab for Retsmedicin og Dansk Selskab for Ulykkes- og
Skadeforebyggelse [The Danish Traffic Medicine Society of the Danish Society for
Forensic Medicine] November 3-5, 2011] Grend, Denmark.

Freeman MD. Is there a place for forensic biomechanics in evaluation of Probability of
Causation? 8ih International Conference on Forensic Inference and Statistics (ICFIS), July
18-21, 2011; University of Washington, Seattle, Washington.

Freeman MD. Case studies in forensic epidemiology. 8th International Conference on
Forensic Inference and Statistics (ICFIS), July 19-21, 2011; University of Washington,
Seattle, Washington.

Freeman MD. The Error Odds method of objectively assessing bioengineering based
claims of causation; a Bayesian approach to test validity 9uanﬁﬁcation. Invited lecture; joint
session of Jurisprudence and Engineering Sciences. 62 Annual Meeting of the American
Academy of Forensic Sciences Feb 25, 2010, Seatile, Washington.

Freeman MD, Uhrenholt L, Newgard C. The effect of restraint use on skull vault fractures in
rollover crashes. Engineering Sciences section, 62" Annual Meeting of the American
Academy of Forensic Sciences Feb 26, 2010 Seatile, Washington.

Freeman MD, Uhrenholi L, Newgard C. Head injuries in lower speed collinear collisions; an
analysis of the National Automotive Sampling System database. Engineering Sciences
section, 62™ Annual Meeting of the American Academy of Forensic Sciences Feb 26, 2010
Seaitle, Washington.
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Freeman MD. The Error Odds assessment of accuracy for tests in forensic medicine; a
simple application of Bayes' Law. Invited presentation; XX/ Congress of the International
Academy of Legal Medicine May 2009, Lisbon, Portugal ‘

Freeman MD. Forensic Epidemiology and Traumatic Brain Injury. Invited presentation; Vi

World Congress on Brain Injury, International Brain injury Association April 2008 Lisbon,
Portugal. ‘

Freeman MD, Hand M. Bayesian analysis of predictive characteristics in suicidal versus
homicidal hanging deaths: A case study in forensic epidemiology. 59" Annual Meeiing of
the American Academy of Forensic Sciences February 19-24, 2007, San Antonio, Texas.

Freeman MD. Probability and pathologic findings in suicidal versus homicidal hanging
deaths; a case study 76" Nordic Conference on Forensic Medicine June 15, 2006, Turku,
Finland.

Freeman MD. Injury Patiern Analysis as a means of driver determination in a vehicular
homicide investigation 76" Nordic Conference on Forensic Medicine June 16, 2006, Turku,
Finland.

Freeman MD. Probability and pathologic findings in suicidal versus homicidal hangings; a
case study. Grand Rounds Institute of Forensic Medicine, Aarhus University, Aarhus,
Denmark. October 27, 2005.

Freeman MD. Road Traffic Crashes- mechanisms, injuries and analysis. Invited lecture
(Keynote address) Danish Society for Automotive Medicine Aarhus, Denmark. October 27,
2005.

Freeman MD. The Defense Medical Evaluation: Issues, Ethics and Pitfalls. 2™ Annual
International Whiplash Trauma Congress Breckenridge, Colorado. February 26, 2005.

Freeman MD. Injury Patiern Analysis in Fatal Traffic Crash Investigation American
Academy of Forensic Sciences’ 57" Annual Meeting New Orleans, Louisiana. February 24,
2005.

Freeman MD. Independent Medical Evaluations and secondary gain. Grand Rounds,
Department of Psychiairy, Oregon Health & Science University School of Medicine
November 2, 2004.

Freeman MD. The epidemiology of crash-related trauma. Invited lecture. Grand Rounds
Peace Health Hospital Longview, Washington. March 30, 2004.

Freeman MD. Injury pattern analysis: the practical application to the investigaiion of crash
related death. Grand Rounds Depariment of Pathology, Oregon Health Sciences University
Portland, Oregon. January 21, 2004.

Freeman MD. Literature critique, Whiplash Updates. Invited lecture. British Columbia
Chiropractic Association Vancouver, British Columbia, Canada. October 23, 2003.
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49.

50.

51.

52.

53.

54.

b5.

56.

57.

58.

59.

60.

61.

62.

Freeman MD. Catastrophic crash cases and probability. Invited lecture. Paris American
Legal Institute Florence, ltaly. September 22, 2003.

Freeman MD. Injury paitern analysis as a means of driver identification in a vehicular

homicide; a case study. International Traffic Medicine Association Annual Meeting.
Budapest, Hungary. September 17, 2003. ;

Freeman MD. Fatal head injury crashes in a rural Oregon county, 1990-1999. International
Traffic Medicine Association Annual Meeting. Budapest, Hungary. September 16, 2003.

Freeman MD. Crash reconstruction and forensic science. Invited lecture. CRASH 2003
Spine Research Institute of San Diego. San Diego, California. August 22, 2003.

Freeman MD, Sparr L. The uses and abuses of psychiatric IMEs: an ethical dilemma.
American Psychiatric Association Annual Meeting. San Francisco, California. May 21,
2003.

Freeman MD. Crash-related trauma. Invited lecture. THR! Neuroscience meeting. Texas
Back Institute St. Mary's Hospital. Plano, Texas. February 28, 2003.

Freeman MD. Whiplash injury and occult spinal fracture. Infernational Association for ihe
Study of Pain 10" World Congress on pain. San Diego, California. August 20, 2002,

Freeman MD. Crash Reconstruction and forensic science. CRASH 2002 Spine Research
Institute of San Diego. San Diego, California. August 8, 2002.

Freeman MD. Epidemiologic and medical aspects of whiplash injury. Swedish Orthopedic
Society Stockholm, Sweden. May 17, 2002.

Freeman MD. Epidemiologic considerations of whiplash injuries. invited lecture. European
Chiropractic Union Annual Congress Oslo, Norway. May 9, 2002.
!

Freeman MD. The role of cervical manipulation in neck pain. Invited lecture. Cervical Spine

Research Society 29" Annual Meeting Instructional Course, Monfterey, CA, Nov 29-Dec 1,
2001

Freeman MD. Whiplash injury and occult veriebral fraciure: a case series of bone SPECT
imaging of patients with persisiing spine pain tollowing a motor vehicle crash. Cervical
Spine Research Society 29" Annual Meeting Monterey, CA, Nov 29-Dec 1, 2001

Freeman MD. Interpreting the medical literature with a focus on bias and
confounding/Minimal Damage Crash Reconstruction. invited lecture. CRASH 2001 Spine
Research Institute of San Diego. San Diego, CA. August 2001,

Freeman MD. Injury Patiern Analysis and Forensic Trauma Epidemiology in vehicular
homicide investigation. Washingion State Patrol Lacy, WA, June 20, 2001
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63.

64,

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

786.

Freeman MD. Case studies in multidisciplinary spine care. Chiropractic Association of
Oregon Portland OR, April 28, 2001

Freeman MD. Injury Pattern Analysis and Forensic Trauma Epidemiology in vehicular
homicide investigation. Washington State Patrol Vancouver, WA, February 13, 2001

Freeman MD. The role of cervical manipulation in neck pain. Invited leciure. Cervical Spine
Research Society 26" Annual Meeting Instructional Course. Charleston, South Carolina,
December 1, 2000 ‘

Freeman MD. Significant spinal injuries resulting from low-level accelerations: a case series
of roller coaster injuries. Cervical Spine Research Society 28th Annual Meeting Charleston,
South Carolina, December 1, 2000

Freeman MD. Injury Patiern Analysis and Forensic Trauma Epidemiology in vehicular
homicide investigation. Medical Examiner Division, Oregon State Police, Salem, OR.
November 28, 2000

Freeman MD. Minimal damage motor vehicle crash reconstruction. Invited lecture. Spine
Research Institute of San Diego. CRASH 2000 Spine Research Institute of San Diego. San
Diego CA. August 11-13, 2000

Freeman MD. Analysis of the whiplash literature with emphasis on research out of Quebec
and Saskaichewan. Saskatchewan Medical Group and Coalition Against No-Fault
Saskatoon, Saskaichewan. September 2000.

Freeman MD. Forensic applications of crash reconstruction. Invited: lecture. CRASH 2000
Spine Research Institute of San Diego.. San Diego, CA. August 11, 2000.

Freeman MD. Injury Pattern Analysis and Forensic Trauma Epidemiology; practical
application in the forensic setiing. Washington County CART Team training lecture, on behalf
of Medical Examiner Division, Oregon State Police. Lake Oswego, Oregon. July 13, 2000.

Freeman MD. The epidemiology of acute and chronic whiplash injury in the U.S. Invited
lecture. HWS-Distorsion (Schleudetrauma) & Leichie Traumatische, Himverletzung.
Invaliditat und Berufliche Reintegration. Basel, Switzerland. June 28-30, 2000.

Freeman MD. Whiplash injury risk factors. Invited lecture. Whiplash 2000. Bath, England.
May 18, 2000.

Freeman MD. How many whiplash injuries could there be? Invited lecture. Whiplash 2000
Bath, England. May 17, 2000.

Freeman MD. Whiplash injury and occupant kinemaiics; the results of human volunieer
crash testing. Invited lecture. Society for Road Traffic Injuries (LFT). Oslo, Norway. April 3,
2000.

Freeman MD. Epidemiology of Whiplash Injuries. Invited lecture. Swedish Orthopedic
Saciety Stockholm, Sweden. March 31, 2000.
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77.

78.

79.

80.

81.

82,

83.

84.

85.

86.

87.

88.

89.

Freeman MD. Methodologic pitfalls in epidemiological and clinical research, with examples
from whiplash research. Invited lecture. Arvetsinstitut (Institute for Musculoskeletal Medicine
Research) Umed University, Ume&, Sweden. March 30, 2000.

Freeman MD. The prevalence of whiplash-associated chronic cervical pain among a random

sample of patients with chronic spine pain. Cervical Spine Research Society 27" Annual
Meeting Seattle, WA December 13-15, 1999,

Freeman MD. High speed videography of occupant movement during human volunteer crash

testing; searching for an injury threshold. Norih American Whiplash Trauma Congress
November 12, 1999.

Freeman MD. Scientific Chair Address. North American Whiplash Trauma Congress
November 12, 1999.

The science of whiplash injuries: common mistakes in the reconstruction of low speed
crashes. Invited lecture. Forensic Accident Reconstructionists of Oregon Eugene, Oregon,
April 1, 1999.

Freeman MD. Late whiplash risk factor analysis of a random sample of patients with chronic

spine pain. Whiplash Associated Disorders World Congress Vancouver, B.C. February 9,
1999.

Freeman MD. The epidemiology of whiplash injuries; critiquing the literature. Grand rounds,
Depariment of Public Health and Preventive Medicine, Oregon Health Sciences University
Portland, Oregon. December 17, 1998. ‘

Freeman MD. The scientific appraisal of motor vehicle crash-related injuries. Invited lecture.
Managing the Cost of Auto Injuries. Orlando, FL. December 8, 1998.

Freeman MD. Risk factors for chronic pain following acute whiplash injury. Invited lecture.
Managing the Cost of Auto Injuries Orlando, FL. December 7, 1998,

Freeman MD. The epidemiology of whiplash injuries. Current Issues in Public Health,

Department of Public Health and Preventive Medicine, Oregon Health Sciences University
Portland, Oregon. October 7, 1998

Freeman MD. The epidemiology of whiplash - is there a reliable threshold for whiplash
injury? Invited lecture. HWS-Distortion (Schleudetrauma) & Leichte Traumatische Medico-
Legal Congress. Basel, Switzerland, June 26, 1998.

Freeman MD. The Epidemiology of Late Whiplash. Invited lecture. HWS-Distortion
(Schleudetrauma) & Leichte Traumatische Medico-Legal Congress. Basel, Switzerland, June
25, 1998.

Freeman MD. Methodologic error in the whiplash literature. Invited lecture. Whiplash '96
Brussels, Belgium, November 15-16, 1996
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90.

91.

Freeman MD. Conservative thera

py for spinal disorders St Francis Hospital, San Francisco,
CA. September 1994

Freeman MD. The history of chiropractic. Invited lecture. White Plains Hospital, White
Plains, NY. December 1993
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