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Introduction Introduction

Disability in the legal syste Disability in the legal system (1919)

“The law considers, in other words, what
would be blameworthy in the average
man, the man of ordinary intelligence
and prudence, and determines liability
by that. If we fall below the level in those
gifts, it is our misfortune"

Oliver Wendell Holmes, Jr. (1841 - 1935) - Oliver Wendell Holmes Jr., The Common Law

American jurist and renowned legal scholar

Introduction Introduction

Disability in the legal system (1919) Disability in the legal system (2019)
Normative Legal Standards / N e -
+ Wlul;insqbility in the legal system (1919)
Individual’s “intelligence and Pormetve togel tendores
pl"Udence” Individuuli;:ll:;:v:‘:leigence and
I
I I Outcomes (“Liability”)

Outcomes (“Liability”)
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Introduction

Disability in the legal system (2019)

Normative Legal Standards

+

intelligence and
prudence

Outcome must be assessed within a

formal legal context
(BUT “to their misfortune”)

Introduction

Disability in the legal system (2019)
. °
Normative + w :r:zll;)grzr;c;ce‘ = Outcome

Legal Standards

Have poor self-control and make _ Harassment

socially inappropriate comments at = complaints
work
. . Lose
Have bad time-management skills = custody of
and miss a court date :
kids
Have poor interpersonal skills and _ Written up
talk back to a cop = for resisting
arrest

Introduction

Individuals with Traumatic Brain Injury

Traumatic Brain Injury is the disruption of

normal brain function caused by external force
(US Centers for Disease Control and Prevention 2016)

Introduction
Individuals with Traumatic Brain Injury

Traumatic Brain Injury causes diffuse axonal
injur DAI (Hayes, 2016)

Introduction
Individuals with Traumatic Brain Injury

Diffuse axonal injury disrupts functional and
structural networks(Hayes, 2016; Bigler, 2016)

‘TBI as a disorder of brain connectivity

Joseph A. Wszalek

Introduction
Risk Factors for TBI Populations
Sequelae (cognitive communicative) of TBI:
 Domain-general deficits’
- working memory
- speed of processing
- executive functioning
+ Social-cognitive deficits?
- Pragmatics
- Emotion recognition
- Theory of Mind
- Population-level risk factors
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Introduction Introduction

Legal Outcomes for TBI Populations Conceptual Model: TBI and the Law
Outcomes of TBl include:

Systemic Legal Risks

+ Overrepresentation in incarcerated
populations (30-50%)3 +

Population-level (cognitive
communicative) risk factors

Negative population-level
outcomes

« Social determinants that are themselves
risk factors for legal outcomes*

- loss of employment

- loss of social relationships

N

‘ Negative population-level outcomes

Introduction II

Talk Objective What is the “legal system”?

Q1 What cognitive communication-based
features of the legal system may
engender systemic risks?

Q2 What are the relationships between
these systemic risks and individuals
with TBI2

Q3 What are possible interventions to
ameliorate these systemic risks?

Arrest

Introduction Il Introduction Il

What is the “legal system”2 Two scenarios of interest

# of
individuals =i
| S
St et Court D 2. Plea Coll
ntario® “Incidents” ourt Decisions ore .
(2016/2017) 1,163,607 108,627 1. Initial Encounter  Plea Inquiry
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Four Caveats to keep in
mind

Initial Encounter  Plea Colloquy /
l Inquiry
Systemic legal Systemic legal
risks risks
TBI risk factors TBI risk factors
(Social-Legal Exchange (Legal Language
Experiment) Experiment)
Potential Potential
Interventions Interventions
Caveat # 1

TBI # Criminality

Caveat # 2

These issues are not
limited to criminal law
(or to law)

Caveat # 3

These issues
are not
uniquely
American

Joseph A. Wszalek

Caveat # 4

There just aren’t good
solutions to some of
these challenges

3/7/19
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Scenario One
Initial Encounters and
Social-Legal Exchange

Reasonlng

“I wouldn't—there’s an awful lot of scary-sounding legalese.”

1. Initial Encounter and Social-Legal Exchanges

What is an “initial encounter”?

Any initial interaction between a lay
individual and an agent of the legal
system (law-enforcement officer,
attorney, etc.)

' Agent serves as “gatekeeper”

to legal system

Imposes weight of, or allows
access to, legal system

1. Initial Encounter and Social-Legal Exchanges

What is an “initial encounter”?

ewroducion I

Imposes weight
of, or allows —

access to, s of
Iegql System individuals|
\ Ontario® “Incidents”  Court Decisions
(2016/2017) 1,163,607 108,627

T el Eneounter and SecialLogel Exchanges
What are the (cognitive
communicative) systemic risks 2
1. Legal situations are unusual social scenarios®

- Unique (highly abstract) lexicon
- Infrequent behavioral exchanges*

- No real clear parallel to other, more-
common scenarios

l Mental representations (situation

models) that are cognitively difficult
to construct

N elEncos medendlco el legallExchanges
What are the (cognitive

communicative) systemic risks 2

2. Fluency disparity between lay person and
legal-system agent
- more exposure to tangible representations
of abstract, low-frequency concepts

- expertise facilitates communication
(skewed distributed cognition)

‘ Cognitive communication burdens are
unevenly distributed within the dyad

Joseph A. Wszalek

inral[EncounierondlsoaallegallExchanges
What are the (cognitive
communicative) systemic risks 2

3. Social-communicative factors have less room
for error’

- need for pragmatics (esp. narrative)

-e.g., responding to a law-enforcement officer
who asks “Are y’all having a good
time tonight?”
- emotion recognition, non-verbal
communication

‘ Additional cognitive burden AND

additional imbalance within dyad

3/7/19
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1. Initial Encounter and Social-legal Exchanges

What are the (cognitive
communicative) systemic risks 2

4. Context of Initial Encounter is often sub-
optimal

- Individual may be emotional, stressed, etc.
- Individual may not WANT to be in the

initial encounter

- Both will influence situation models

Context can color communication
and/or determine cognitive reserves

1. Initial Encounter and Social-Legal Exchanges

Systemic Risks - Summary
V' Unusual social contexts

v/ Imbalanced communication dynamic

V Stressful, high-stakes environment

= OYstemic cognitive-
= communicative risks

1. Initial Encounter and Social-Legal Exchanges

Implications for TBI

1. Individuals with TBls have deficits in
domain-general cognitive
mechanisms

- working memory8

- processing speed?

- executive functioning©
Cognitively “impoverished” (less
“ordinary intelligence”?)

1. Initial Encounter and Social-Legal Exchanges

Implications for TBI

2. Individuals with TBIs have deficits in
social-cognitive aspects of
communication

- Pragmatics!!
- Emotion Recognition2
- Theory of Mind13

Poorer social communication (less
“ordinary prudence”?)

1. Initial Encounter and Social-legal Exchanges

Implications for TBI

3. Individuals with TBI show impairment
in producing narratives'4

" microlinguistic aspects
- word choice, sentence-level syntax
- macrolinguistic aspects

- local and global coherence, “fluency”

‘ Less able to produce “effective”

narratives

Joseph A. Wszalek

1. Initial Encounter and Social-Legal Exchanges

Interaction between Risks and Risk Factors
Risks Risk Factors
Cognitive
“impoverishment”;
poorer situation models

Need for specialized
mental representations

Poorer social-
communication skills;
impaired narratives

Imbalanced
communicative dynamic

Cognitive-communicative
impdirments; lower
baseline for domain-
general resources

Stressfulthigh-stakes
environment

3/7/19
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1. Initial Encounter and Social-legal Exchanges

One Additional Implication

Transactional behavioral elements of
Initial Encounter

1

Need to consider additional cognitive
mechanisms underlying these
transactional behaviors

1. Initial Encounter and Social-Legal Exchanges

Social Exchanges

Transactional behaviors in which the one
party fulfills a particular requirement
(“cost”) to receive a particular outcome
(“benefit”)

Often exist as social rules, conditional
formulae that describe and prescribe the
transaction
E.g. If you want to receive a favor,
you should request it with polite
language

1. Initial Encounter and Social-Legal Exchanges

Social-Exchange Reasoning

Humans are good at reasoning through
social-exchange rules®

- evolutionary pressure to detect
“cheaters” or non-altruistic behavior
-certain groups with impaired social
cognition (e.g., psychopathy) show
selective impairment in social-exchange
conditional reasoning

‘ Dedicated “social-reasoning”

cognitive abilities

1. Initial Encounter and Social-Legal Exchanges

Experimental Questions
1. Do individuals with TBI show

impaired performance on social-
exchange reasoning when compared
to uninjured comparisons?

2. Does the “social-exchange reasoning
framework” accommodate social
exchanges framed within legal
contexts?

1. Initial Encounter and Social-Legal Exchanges
Design

Tested social-exchange reasoning in
adults with moderate-to-severe TBI (n =
20) and without TBI (n = 21) using the
Wason Task'¢ of legal and non-legal
social exchanges

Outcome measures: accuracy

and response time

We hypothesized an effect of group
(TBI < COM)

Wszalek, J.A. and Turkstra, L.S. Comprehension of sociallegal in adults with and
without traumatic brain injury. Neuropsychology (under review), NEU-2018-2158

Joseph A. Wszalek

1. Initial Encounter and Social-Legal Exchanges

Design - Wason Task

Wason Task = task of logical
reasoning of conditional rules

“If P, then Q"

P = “benefit”
Q = requirement
Goal is to find “cheaters”

3/7/19
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1. Initial Encounter and Social-legal Exchanges

Design - Wason Task
“IfFP..." “...then Q"

If you get a ...then send a
birthday present... thank-you card

...then bring
identification

If you go to vote..

...then sign the
documents

If you make a
will...

1. Initial Encounter and Social-Legal Exchanges

Design - Wason Task

If you make a will, then sign the documents

P Q

Y John signed
will the documents

Jack made a

Not Not

Jane did not P Jill did not sign
make a will the documents

1. Initial Encounter and Social-Legal Exchanges

Design - Wason Task

"If you make a will, then you must sign the document"

Toby didn’t
sign the
document

Could this person have broken the rule?

NO YES

Participants choose (Y/N) to indicate whether the
person on the card could have broken the rule.

. Initial Encounter and Social-Legal Exchanges

Results - Wason Task
* % * %
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Effect of group on accuracy and response time

ypo esls SUPPOr € * ok P <0.01

. Initial Encounter and Social-Legal Exchanges

Underlying Cognitive Mechanisms

1.0+ . 151
14

e T8I
-ce

TOTAL ACCURACY (%)
-
AVERAGE RESPONSE TIME (sec)

50 60 70 8 90 100 110 120 130 140 150
WAIS-PSI (Processing Speed)
Effect of processing speed on accuracy and
response time; no effect of group

WAIS-PS| (Processing Speed)

Between-group & within-group variance
explained by processing speed

Joseph A. Wszalek

1. Initial Encounter and Social-Legal Exchanges

Risks and Risk Factors - Revisited
Risks

Need for specialized mental
representations

Risk Factors
Cognitive “impoverishment”;
poorer situation models

Poorer social-communication
skills; impaired narratives

Imbalanced communicative
dynamic
Cognitive-communicative

impairments; lower baseline
for domain-general resources

Stressful, high-stakes
environment

Need for (legal) social-

Impaired conditional
exchange reasoning

reasoning; processing-speed
deficits
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1. Initial Encounter and Social-Legal Exchanges 1. Initial Encounter and Social-Legal Exchanges
Summary of Risks and Outcomes Summary of Risks and Outcomes
HOS"III")’/ Unwillingness /inability Doubling down on
. . to expend legal et ceralerd
M|5C°ncepf|on5 preexisiing standards
resources
+ Conceptual Model: TBI and the Lcj
Skewed legal trajectories Systemic legal risks
Population-level (cognitive
II communicative) risk factors
‘‘‘‘‘‘ What s the “legal system”2 of \ ||
o Negative population-level
i/
= Skewed legal ovtcomes
N dﬁ;ﬁﬁuls‘ > tra Ieci'o ries Less access Resource Distrust/discomfort Effects of social
tolegal  costs towards legal determinants of
S 1n6sa0 < onezr resources system well-being

1. Initial Encounter and Social-Legal Exchanges

What can you do? Scenario Two

Plea Hearings and Legal-

1) Slow down (or otherwise reduce
working memory / processing speed
demands)

- Control external time pressure

whenever possible
2) Help individuals with TBI avoid
initial encounters in the first place

- medicallegal partnership models

= prevenfdﬁve |GW (G"er trqieCtories) “Does your client wish to plead ‘sweet’orr‘lame'?"
2. Plea Hearings and Legallanguage Comprehension 2. Plea Hearings and Legallanguage Comprehension
What is a “plea hearing”? What is a “plea hearing”?
v e L e B Formal dialogue between judge and

defendant before plea
CA: Plea Inquiry

USA: Plea Colloquy )
= Ensure that defendant’s plea is

legally valid
Defendant waives
guaranteed rights

],‘ =

2. Plea CollO‘tiby /
ncounter Plea Inquiry

Joseph A. Wszalek
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2. Plea Hearings and Legallanguage Comprehension

What is a “plea hearing”?

Pleas must be voluntary and understood

USA*
“voluntarily”

CA* *
“voluntarily”
“knowingly” “understandingly”
“intelligently”

Knowingly/understandingly of:
1. The factual nature of the allegations

2. The legal consequences of the plea
*Brady v. U.S., 397 US 742 (1970) **R.S.C., 1985, c. C-46, s. 606

2. Plea Hearings and Legallanguage Comprehension

Why plea hearings?

- Stage at which defendant gives up
rights and admits leqal culpability

- Overwhelmingly the norm
- USA: 95 - 97% of charges
- CA: 7 95% of cases set for trial
A given defendant is almost certain

to undergo a plea hearing &
accept legal consequences

2. Plea Hearings and Legallanguage Comprehension

How plea hearings?

Courts use plea questionnaires to assess
defendants’ pleas

2. Plea Hearings and Legal-Llanguage Comprehension

2. Plea Hearings and Legal-language Comprehension

Rights Understandings Voluntariness

Plea comprehension inquiry

2. Plea Hearings and Legallanguage Comprehension

Plea Questionnaire Content

USA: | understand that the crime(s) to which | am
pleading has/have elements that the State would have
to prove beyond a reasonable doubt if | had a trial.

CA: By pleading guilty | admit that | committed the
essential elements--or the required parts-- of the
above criminal offence(s) as explained by counsel.

USA: | have decided to enter this plea of my own free
will. I have not been threatened or forced to enter this
plea. No promises have been made to me other than

those contained in the plea agreement

CA: | am pleading guilty voluntarily, of my own free
will, and no one has pressured me to do so or

Joseph A. Wszalek

promised me anvthina in return for nleadina auiltv
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2. Plea Hearings and Legallanguage Comprehension

Plea Questionnaire Content

USA: | understand that the crime(s) to which | am
pleading has/have elements that the State would have
to prove beyond a reasonable doubt if | had a trial.

CA: By pleading guilty | admit that | committed the
essential elements--or the required parts-- of the
above criminal offence(s) as explained by counsel.

USA: | have decided to enter this plea of my own free
will. I have not been threatened or forced to enter this
plea. No promises have been made to me other than
those contained in the plea agreement

CA: | am pleading guilty voluntarily, of my own free
will, and no one has pressured me to do so or
nromised me anvthina in return for nleadina auilty

2. Plea Hearings and Legal-language Comprehension

Implications for TBI?
- (Same) Risks and Risk Factors -
Risks Risk Factors

Need for specialized mental ~ Cognitive “impoverishment”;
E representations poorer situation models

Imbalanced communicative  Poorer social-communication
dynamic skills; impaired narratives

Cognitive-communicative
impairments; lower baseline
for domain-general resources

Stressful, high-stakes
environment

Need for (legal) social-

Impaired conditional
exchange reasoning

reasoning; processing-speed
deficits

2. Plea Hearings and Legallanguage Comprehension

What are the (cognitive
communicative) systemic risks 2
*1*. Legal Language is profoundly difficult!”

- Even "well-known” examples of legal
language are difficult to comprehend
and difficult to reason with_

- All populations (including law-
enforcement officers) show
misconceptions

Forces comprehension (“factual nature”)
and manipulation (“legal consequences”)
of inaccessible language

2. Plea Hearings and Legal-language Comprehension

Implications for TBI'®
Legal-Language Comprehension Model

lAIIGIla'GEHRE"

SITIIATIONACCURA(Y

IHFEREHNREMEHTS
LOWER-LEVEL Ni PROCESSING

2. Plea Hearings and Legal-Llanguage Comprehension
Experimental Questions

1. Do individuals with TBI show
impaired performance on a task of
legal-language comprehension when
compared to uninjured comparisons?

2. Do working memory and processing
speed underlie legallanguage
comprehension?

PAPlsalisaringdordllegallc tgsagelComp ehenscn
Design
Tested language comprehension in
adults with moderate-to-severe TBI (n =
19) and without TBI (n = 21) using the

forced multiple-choice assessment of
plea-hearing language

Outcome measures: accuracy
and response time

We hypothesized an effect of group
(TBI < COM)

Wszalek, J.A. and Turkstra, L.S. (2018) Comprehension of legal language by adults with and
without traumatic brain injury. J Head Trauma Rehabil. (online before print)

Joseph A. Wszalek
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2. Plea Hearings and Legallanguage Comprehension

Design - Language Task

26 statements
on substantive

) and

procedural
law

2. Plea Hearings and Legal-Llanguage Comprehension
Design - Language Task
Each statement had the following
four choices (modeled on CELF-5 Metalinguistics)
1. Correct meaning
2. Incorrect meaning (opposite of #1)

3. Alternative legal interpretation
4. Literal (nonsense) interpretation

—

Participants asked to pick
option they thought best
matched the statement

2. Plea Hearings and Legallanguage Comprehension

1 understand that if | am convicted of a violent felony, it
is unlawful for me to possess body armor.

(¥) 1f |.am found guilty of a violent crime, | can't own body armor.
orrect

(A) 1f 1 am found guilty of a violent crime, | can own body armor.

Incorrect

(=) 1f1 am found guilty of a violent crime, | must register my body
amAlternative

(2) If1 am found guilty of a violent crime, | can't take over a piece of
body armor.

Literal (nonsense)

2. Plea Hearings and Legal-language Comprehension

Results - Language Task

* * w]
100 - PR P— . S —
Fro - °
R .
o |78 7
075+ =
$ o
5 H
5 E 01 [=]unm
=]
o 0% 2 4 [o]FreQ
(] z [8]syne
< 5
@
i
[4

T8I e T8I 6

Effect of group on accuracy and response time

| SN Hypothesis supported  +_ p <0.01

2. Plea Hearings and Legallanguage Comprehension

Underlying Cognitive Mechanisms

4 <
095 Py :/g‘:;//. E 4w
« e T . =
— 08T u
g s e g
> i 1% z
3 ors Z ®
K 7]
] z
3 0% & T8l
o T 2 -cg
j 055+ @
2 <
5 oas- 3
<] S -
035- =
o
=
025+ 0
56 7 8 9101112 13 14 15 16 17 18 56 7 8 1011 12 13 14 15 16 17 18

WAIS-DIGIT (Working Memory)

Effect of working memory on accuracy and
reading fluency on time; no effect of group

WAIS-DIGIT (Working Memory)

Between-group differences explained by

working memory and reading fluency

b. Plea Hearings and Legal-Language Comprehension

Implications for TBI'® - Revsited
Legal-Language Comprehension Model

SITUITIONACCURA“

Joseph A. Wszalek
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2. Plea Hearings and Legal-Language Comprehension
Risks and Risk Factors - Revisited pt. Il
Risks Risk Factors

Cognitive “impoverishment”; poorer
situation models

Need for specialized mental
representations

Imbalanced communicative dynamic  Poorer social-communication skills;
impaired narratives

Cognitive-communicative
impairments; lower baseline for
domain-general resources

Stressful, high-stakes environment

Need for (legal) social-exchange  Impaired conditional reasoning;
reasoning processing-speed deficits
Difficult “legalese” language ~ Working-memory and legal
language -comprehension
deficits

2. Plea Hearings and Legal-language Comprehension

Summary of Risks and Outcomes

Risk Factors
Cognte “imperrishment’; porer
sination models

lImbalanced communicative dynamic

Stressfu, high-takes environment

impai or
domaingeneral resources

Need for (legal) sociaexchange Impsiredcondionc eatoring;

Difficl “leg guage II xu..‘: age Zl":.::».’.:f.:"?' "
""""""" whatishe “legel ens | Acceptance of legal
o (downstream)
o consequences without
'“‘*'“"*“""‘ understanding
Soit, Wit “Tonen™ language

2. Plea Hearings and Legallanguage Comprehension

Summary of Risks and Outcomes
Eailure of legal standards. Increased costs = fewer Risking “repeat offenders”

overall resources
N\,
Introduction

Conceptual Model:

Acce tance of legal and the Law

(downstream)
consequences without

Systemic legal ris!
understanding language

+

Population-level (cognitive
communicative) risk factors

Negative population-level
outcomes

Exposure to environments
(prison, jail, etc.) that don't
promote mental well-being

Negative legal Loss of rights (right
status (felon, efc.) to vote, etc.)

PAPlsalisaringdordllegallc tgsagelComp ehenscn
What can you (clinicians) do?

1A) Perform cognitive communication
assessments!

- CELF-5 / CASL ( < 21 years)
-WJ / WAIS ( > 21 years)

1B) Communicate results to legal actors!
- Patient’s lawyer

- Reference letters to court
Legal actors aren’t (necessarily)
eroined to look for / assess cognitive
communication impairments

2. Plea Hearings and Legallanguage Comprehension

What can you (legal actors) do?

1) Slow down (or otherwise reduce
working memory / language-
comprehension demands)

2) Use pictures whenever possible

- lllustrated Law resources

decomic. net http://lawcomic.net/guide/?page_id=5

open|aw|a b http://www.openlawlab.com/project-
toeics/iIIustrated-Iaw-visualizations/

3) If you suspect language/communication
problems, get an assessment!

Joseph A. Wszalek

PAPlsalisaringdordllegallc tgsagelComp ehenscn
What can you (everyone) do?

1) Explicitly establish & define shared/common
language

- Plea Walk-Through: https://stepstojustice.ca/steps/3-go-through-
plea-inquiry
- Ontario Legal Aid: https://www.legalaid.on.ca/en/

2) Use the accompaniment model

w>< P v
Lt

3/7/19
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2. Plea Hearings and Legallanguage Comprehension

What can you (everyone) do?

3) Ask more-appropriate questions

DON'T ask:
“Do you understand?”
DO ask:

“What do you understand?”
The only way you can see
what a person’s
comprehension “looks” like
is to have them tell you

2. Plea Hearings and Legal-language Comprehension

What can you (everyone) do?

4) Advocate (time, $, voice) for systemic change

Conceptual Model: Individuals with
TBI and the Law

Individual legal risks
+

Individual (cognitive
/ communicative) risk factors

\ Negative legal outcomes

2. Plea Hearings and Legallanguage Comprehension

What can you (everyone) do?

3) Advocate (time, S, voice) for systemic change

Conceptual Model: TBI and the Law

Systemic legal risks \
Individual legal risks:
£ N

Population-level (cognitive
/ communicative) risk factors
N ||

] Negative population-level

outcomes

Individual (s

2. Plea Hearings and Legal-language Comprehension

What can you (everyone) do?

3) Advocate (time, S, voice) for systemic change
— - Education of

professionals

/ crerviren v |- Prioritization of
. \ diversion &
\/ e .‘j rehak?ilitcltion
egetive poplaionive practices

- Reconceptualization
of legal notions such
as “competency”

Conclusion

Q1 Cognitive communication-based
features of the legal system that
engender systemic risk \/

Q2 Relationships between systemic risks
and individuals with TBI\/

Possible interventions to ameliorate

systemic risks \/

Joseph A. Wszalek

Concluding Thoughts
1. People in (criminal) justice systems face
other forms of systemic risk that intersect
with cognitive communication
- Race/ethnicity
- SES
- Education
- > 50% of criminal defendants do
not have a high-school diploma
(12-year education)
=) Need to address TBl in context

3/7/19
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3. Conclusion

Concluding Thoughts

2. There are other aspects of cognitive
communication that will affect individuals
with TBI

- suggestibility
- confabulation

- Both intersect with narrative making
and working memory

Both are particularly worrisome in
mm) the context of the legal system’s
power dynamics

3. Conclusion

Concluding Thoughts

3. My findings indicate that cognitive
mechanisms (working memory, processing
speed, & reading fluency) explain within- and
between-group variance on behaviors highly
relevant to legal systems

Nothing fundamentally “different”
— about individuals with TBI (TBI #

criminality)

Interventions that control for this

variance should reduce between-

group differences

3. Conclusion

Concluding Thoughts

4. TBl isn’t the only population with
communication challenges

- Individuals with SLI
- Individuals with developmental
disorders
- Individuals with mental health
disorders
- Individuals with poor education

Interventions to support TBI will
support other populations too
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