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A B S T R A C T

Neuroscience has already changed how the law understands an individual's cognitive processes, how those processes shape behavior, and how bio-psychosocial
history and neurodevelopmental approaches provide information, which is critical to understanding mental states underlying behavior, including criminal behavior.
In this paper, we briefly review the state of forensic assessment of mental conditions in the relative culpability of criminal defendants, focused primarily on the
weaknesses of current approaches. We then turn to focus on neuroscience approaches and how they have the potential to improve assessment, but with significant
risks and limitations.

1. Introduction

The increased preoccupation with testing reflects two cultural ten-
dencies in American society: the actuarial mind-set, reflected in the
prevailing approach to problems of potential risk, and the related
tendency to reduce these problems to biological or medical terms (p.
9) (Nelkin & Tancredi, 1989).

These cultural tendencies are nowhere more influential than in
testing related to the criminal law and efforts to determine culpability
and control criminal behavior. Advances in the neuroscience of brain-
behavior relationships, in particular, have altered how criminal law
approaches the concept of culpability (Slobogin, 2017). Most re-
levantly, neuroscience evidence related to the identification of mental
illness, its causes and phenotypes, and the ways in which at least some
mental illnesses affect cognitive functioning and behavior, continues to
push courts to consider the relative culpability of criminal defendants
(Allen, Vold, Felsen, Blumenthal-Barby, & Aharoni, 2019; Chandler,
2015; de Kogel & Westgeest, 2015; Farahany, 2016). In turn, this re-
quires that forensic examiners improve their approaches, evidence and
scientific bases for forming opinions, and turn their focus to functional
impairments and away from diagnostic labeling.

In this paper, we review the state of forensic assessment of mental
conditions as they relate to culpability and sentencing, focused pri-
marily on the weaknesses of the current approaches. Forensic experts
have taken a superficial and misleading approach to determining a
defendant's mental state, an approach that is over-reliant on clinical
interviewing and almost always without regard for the role of bias and
systematic error. We describe three systematic errors which can un-
dermine the reliability of clinical interviews: cultural overshadowing,

confirmation bias, and expectation bias. We next consider whether the
current approaches to forensic assessment adequately contextualize
information obtained from a defendant, and then turn to focus on a
neuroscience approach to understanding behavior and how neu-
roscience has the potential to improve assessment.

We also consider the changing understanding of mental illness and
how neuroscience is pushing law towards a functional capacity model
and away from diagnostic labeling. An approach that thoroughly
documents the neurodevelopmental trajectory as well as the symptoms
and functioning associated with the specific manifestation in the de-
fendant, and that recognizes the limitations of diagnostic categorization
has great potential to better elucidate a defendant's behavior and
functioning, but it may also challenge the law's approach to culpability.
Finally, we consider how the increasing influence of neuroscience in the
courts also poses ethical dilemmas regarding how it is used and when it
goes beyond the limits of being reliable and valid. As Nelkin and
Tancredi point out: “Interpreting any test involves drawing on a set of
assumptions about the accuracy and reliability of the instruments and
the validity of the theories relating biological conditions to their ex-
pression...” (p. 38) (Nelkin & Tancredi, 1989). To address this, we focus
on some examples of how neuroscience has been used, or proposed for
use, in the prediction of future behavior and lie detection.

2. Limitations of current assessment approaches

Neuroscience should be broadly conceptualized. It is the study of
the brain and the nervous system, which seeks to understand how
neurons grow and connect, what typical and atypical development and
functioning look like, how disease and injury change brain function,
and how to use this science to develop an understanding of behavior
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(Neuroscience, n.d.). This broad definition of neuroscience is best able
to address the key questions of how people function in, and make
meaning of, the world; how they perceive and make sense of their
immediate setting and context; why and how they act in response to
these social and contextual stimuli; the processes that underlie per-
ception, cognition, functioning, and behavior; and the complex inter-
play of genetic risks and life experience which shape decision-making
and behavior. Understanding and explaining this complexity of func-
tioning and behavior, how cognition and experience shape ways in
which people make sense of the moment, the range of options perceived
available to respond and act, and the executive functioning tools to
weigh, determine, initiate, and carry out a course of action, are all
within neuroscience's purview (Garland, 2004; Maroney, 2006).

As a result, neuroscience offers a way to understand behavior which
fundamentally challenges the legally critical, but mistaken, notion of
character-based decision-making, offering in its place a complex, con-
text-specific decisional cognitive process that drives behavior. Most
often, neuroscience evidence will be relevant to sentencing issues rather
than sanity, but depending on the specific facts of each case, it may play
a role at any stage of the adjudication (Chandler, 2015; Slobogin,
2017). This broad definition is also the way in which courts are in-
creasingly being asked to make sense of behavior and functioning, as
well as culpability (Denno, 2015; Farahany, 2016).

Currently, the assessment of the motivations and causes of beha-
viors and the determination of whether a person has an appreciation of
the likely outcome of his/her actions, are limited and generally non-
scientific. The standard approach relies primarily on interviewing the
defendant. No direct tests of mental state or causation of behavior are
available, typically leaving the assessment to inferences drawn from
interviews with the accused (APA, 2013; Glancy et al., 2015). In sum,
the current practice involves talking to the defendant, with little at-
tention to recognizing and avoiding biases or to collecting and inter-
preting all available collateral evidence.

2.1. Ask the defendant

Clinical interviewing is a key component of formulating opinions
and diagnoses related to mental condition and culpability (Miller,
2013). Skilled evaluators ask questions that elicit the thinking processes
as understood by the interviewee. Open-ended questions allow de-
fendants to explain and interpret their own actions, offering their own
perspective on what they did and why. Closed questions may challenge
a specific statement that the evaluator views as inconsistent with other
facts.

The limits of relying on a person to self-describe his/her own mental
state are obvious. The United States Supreme Court made this point
explicitly in the case of Rompilla v. Beard (545 U.S. 374 (2005)), which
overturned a death sentence because the trial counsel was determined
to be ineffective, in part, for basing the argument in mitigation almost
entirely on statements by the defendant and the defendant's family. The
Court opinion stated: “No reasonable lawyer would forgo examination
of the file thinking he could do as well by asking the defendant or fa-
mily relations whether they recalled anything helpful or damaging in
the prior victim's testimony” (p. 389). The same reasoning should apply
to clinical assessment in all criminal cases.

2.2. Evaluator bias

In addition to the limited scope of information which can be ob-
tained from clinical interviewing, a critical failing of the standard ap-
proach to forming opinions is the lack of consideration for, and control
of, evaluator bias. This bias can be both explicit and implicit, and it is
worsened in the case of an ahistorical, non-contextual assessment
(Iudici, Salvini, Faccio, & Castelnuovo, 2015), even when evaluators
believe they are bias-free (Neal & Brodsky, 2016). For example, in a
United States federal capital case, an evaluator repeatedly asked the

defendant during a psychiatric interview why he took his jacket off
prior to shooting someone. The evaluator considered this act to be
strong evidence of planning and intentionality because, to the eva-
luator, it demonstrated a plan to keep the victim's blood off the de-
fendant's jacket. In fact, this line of questioning reflects a type of eva-
luator bias that is rarely discussed: the evaluator applying meaning to
the defendant's actions rather than ascertaining the defendant's true
mental state at the time.

This situation most often occurs when goal-directed behavior is
misunderstood to be intentional behavior. On the surface, these two
types of behavior may look similar: removing one's jacket. The differ-
ence lies in the cognitive processes underneath the act: intentional acts
necessarily include the process of weighing and deliberating the course
of action, consideration of intended outcomes and alternatives courses,
and adaptation, during the course of the action, based on new in-
formation, stimuli, and feedback. Goal-directed behavior may appear
similar in the act itself, but does not involve the same cognitive pro-
cesses.

In a recent review of bias in psychological evaluations, Neal and
Grisso reported on the scope and potential effect of this sort of bias and
defined it as a type of systematic (rather than random) error (Neal &
Grisso, 2014). The idea of bias as a systematic error is helpful in
framing how to understand its effects on assessment. Three common
forms of the systematic unreliability are cultural overshadowing, ex-
pectation bias and confirmation bias. Cultural overshadowing occurs
when an evaluator does not see or denies the true biological or psy-
chological condition because of some specific, or set of, socio-cultural
characteristics (e.g., poverty, race, gender, immigration status) of the
individual being assessed (Friedman, 2017; Woods, Greenspan, &
Agharkar, 2011). Cultural overshadowing is common and reflects a
tendency to credit simple and immediate observations over structural
and distal ones (Link & Phelan, 1995).

Confirmation bias refers to selectively gathering, or selectively
discarding, some data as opposed to other data, typically to support a
pre-conceived idea or stereotype. An evaluator may have a hunch or
hypothesis about the defendant which he or she seeks to confirm to the
exclusion of other hypotheses, ignoring contradictory evidence in order
to confirm the hunch (Erard, 2016; Neal & Grisso, 2014). Neal and
Grisso (2014) continue: “An evaluator's initial hypothesis or hunch
might be made based on the evaluator's own personal and political
beliefs, exposure to pretrial publicity (e.g., suggestibility and ex-
pectancy), or comments from the referral party regarding their hy-
potheses about the defendant's mental health” (p. 204).

One example of confirmation bias is when an evaluator concludes
that a defendant has an antisocial personality disorder (ASPD) based on
the pending charge, the alleged criminal conduct, and the fact that
evaluation is taking place in jail. For example, a forensic examiner
opined that the defendant had ASPD despite symptoms of a psychotic
disorder (which is a rule out provision for the diagnosis under the DSM
scheme). The defendant was unable to self-report fully his own history
of diagnosis and treatment, leaving the examiner unaware that the he
had first been diagnosed with that psychotic disorder at age eight and
had been medicated for it for more than 15 years. Similarly, she de-
veloped no evidence to support a diagnosis of ASPD, but reached that
opinion nonetheless. Her opinion was rejected by a more senior eva-
luator in the same agency soon after on the ground that no evidence
supported the ASPD diagnosis. The first evaluator simply confirmed
what was immediately before her: a defendant charged with a violent
offense was presumed to have ASPD.

Expectation bias refers to the way in which the examiner's beliefs
and views misleadingly and systematically shape the interview and
assessment. This may be most obvious in situations where an examiner
assumes a motive to lie, that a defendant will feign or malinger because
of his/her status as a defendant. For example, in a capital case in which
the defendant was eventually ruled to be Intellectually Disabled by the
court, the prosecution expert conducted eleven stand-alone and
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embedded measures of malingering and feigning symptoms, seeking to
disprove the defense expert's evidence of substantially impaired cog-
nitive functioning. The defendant passed all 11 measures. Despite that,
the prosecution expert opined that the defendant was malingering
cognitive impairment because of a small variation in subtest scores on a
repeated measure (that is, the expert noted that the scores on a test
which was given once by the defense expert and a second time by the
prosecution expert differed slightly). Despite voluminous research on
malingering and its assessment, the prosecution expert's expectation
that the defendant must be malingering led him to develop his own
method of reaching that conclusion when the standard methods did not
support his expectation.

Similarly, an examiner's assumptions about a defendant's criminal
beliefs and attitudes, often based on implicit and explicit race and
cultural stereotypes, lead to expectation biases. Although rarely ex-
plicitly stated now, such internalized beliefs may be expressed by
characterizing a group to which the defendant belongs as having certain
views and attitudes. For instance, whites have been found to hold im-
plicit and explicit beliefs about African Americans and Latinos being
more prone to criminal behavior (Ghandnoosh, 2014). This has im-
plications for cross-racial assessment and can be a form of expectation
bias.

2.3. Collateral evidence

Almost all evaluators make use of collateral sources of information
when forming opinions. Yet, the scope of that collateral information is
commonly limited (Heilbrun, 2001; Otto & Heilbrun, 2002). Such
limited collateral evidence enhances the risk of misunderstanding be-
haviors and increases the influence of biases, thereby inflating the in-
fluence of systematic errors. Behavior occurs in a specific context,
which necessarily means that the cognitive processes leading to that
behavior also occur in a specific context (De Los Reyes et al., 2015;
Martel, Markon, & Smith, 2017). Even a complex act that requires ex-
tensive planning must still be initiated and carried out at the planned
time and in the planned place, and the intent to do so must be main-
tained throughout. Currently, little regard is given to context and en-
vironment when assessing cognition and behavior.

Advances in neuroscience and new understandings of how behavior
manifests itself require substantial improvements in forensic assess-
ment. As reviewed above, the current practice relying primarily on
clinical interview and incomplete collateral source material no longer
meets scientific standards of reliability and validity, if it ever did
(Woods, Freedman, & Greenspan, 2012). Fundamentally shaped by
systematic errors, current assessment practices are failing to keep up
with the best approaches to which psychological and psychiatric sci-
ences ascribe.

3. Neuroscience informed approaches to assessment

Pioneering work on brain development led the Supreme Court of the
United States to bar the execution of juveniles [Roper v. Simmons, 543
U.S. 551 (2005)], followed by a ban on mandatory life sentences in
prison without parole for juveniles who did not commit homicide
[Graham v. Florida, 560 U.S. 48 (2010)]. In these cases, the Supreme
Court found that juveniles are poor decision-makers, less mature, more
easily led and influenced by others, less able to understand the con-
sequences of their actions, and more impulsive (Steinberg, 2013). As a
consequence, the Court found that the U.S. Constitution requires that
juveniles be treated differently than adults, regardless of the offense
committed. The Court adopted an age cut-off of 18 years old for de-
termining the beginning of adulthood, a bright line not supported by
the science which indicates that maturation is not complete until well in
the mid-20's and is marked by individual variation (Denno, 2006). More
recently, following the scientific development, a circuit court in Ken-
tucky extended the holding of Roper to bar the death penalty for those

under age 21 [Kentucky v. Bredhold, Case no. 14-CR-161 (2017)].

3.1. Comprehensive, multigenerational social history

In contrast to the limited collateral material that is typically made
available to forensic evaluators, a comprehensive multigenerational
social history is both fundamental and critical in all cases. Developing
this bio-psychosocial history, which should span at least three genera-
tions and often covers five or more, takes time and extensive resources,
but it is the first step for any competent and reliable assessment (Dudley
& Leonard, 2008). All of the information gathered through the devel-
opment of the bio-psychosocial history will not be reliable, of course,
and clinical judgment is still required to assess and evaluate the con-
vergence and divergence of the evidence developed. While still al-
lowing for subjective interpretation, the systematic process of obtaining
the information from multiple sources, both from records and inter-
views, is more transparent and reliable because corroboration of any
given piece of significant history can be cross-validated from multiple
sources as well as evaluated over life course.

The bio-psychosocial history establishes developmental and trajec-
tory evidence, clinical substantiation, and evidentiary corroboration,
and it is the foundation for recognizing cognitive and functional deficits
manifested in daily life (Haney, 2008; Holdman & Seeds, 2008;
Wayland, 2008). As neuroscience technology increasingly permits the
presentation of neuroimaging that may show deviations from normal
(usually in size or function of the region of interest), the meaningfulness
of such testimony is increasingly dependent on demonstrating the real-
world import of those findings (Gur, Gur, Gur, & Gur, 2016; Slobogin,
2017). That is, as brain imaging becomes more common, it is increas-
ingly important to directly tie the structural and functional deficits to
real-world impairments. The best approach to doing so is through the
development of bio-psychosocial history and the specific examples of
impairments uncovered by it. For example, frontal lobe impairment
visualized through neuroimaging is more compelling and comprehen-
sible when examples of behaviors that predate the offenses can be
identified and presented. Thus, a defendant with such a frontal lobe
impairment who has an established history of being unable to complete
multi-step tasks or to adjust when routine activities are disrupted by
minor changes in the environment provides important context to the
neuroimaging evidence.

In this way, the bio-psychosocial history frames and elucidates the
story of the lived experience of the defendant, focusing attention on the
path that led to the disordered behavior and establishing the context in
which that behavior occurred. It also reduces the chance of competing
expert opinions by tethering the neuroscience to specific examples from
the defendant's life (Gkotsi, Gasser, & Moulin, 2018). Comprehensive
social histories document developmental, prodromal, and pre-syn-
dromal markers, present support for the presence and importance of
cognitive and functional impairments, and tell the story of how they
shaped the defendant's life experience.

Although most clinical and forensic assessments focus on the current
manifestation of symptoms, many psychiatric conditions are marked by
premorbid and prodromal symptoms that affect behavior and devel-
opmental trajectory. For instance, despite similar academic perfor-
mance in 4th grade, people who later develop schizophrenia may be
significantly less likely to complete high school compared to matched
healthy controls, despite having not yet developed schizophrenia
(Cannon, Jones, Huttunen, et al., 1999). Similarly, those who later
develop bipolar disorder tend to have fewer years of education and are
less likely to complete college compared to matched healthy controls
(Glahn, Bearden, Bowden, & Soares, 2006). This relationship between
educational attainment and premorbid psychotic disorders reflects the
altered developmental trajectory of those with psychosis prior to the
identifiable onset of the illness.

Similarly, some mental illnesses, such as Bipolar Disorder and
Schizoaffective Disorder, are defined by changes in symptom
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presentation over time. One common diagnostic problem for clinical
assessments arise from diagnosing a defendant based on the immediate
presentation. In the example of Bipolar Disorder, this often leads to a
misdiagnosis of Major Depressive Disorder because the depression is
observed whereas the Mania is less frequent in typical Bipolar Disorder
presentation (Bopp et al., 2010). Therefore, a competent assessment
should investigate the neurodevelopmental trajectory and the course of
illness in order to understand the defendant's behavior, functioning,
and decision-making.

Multigenerational patterns of symptoms, even when the prior gen-
erations have not been diagnosed, provide support for the behaviors
and symptoms observed in the defendant. For instance, a parent or
grandparent's exposure to trauma may have an effect on the defendant
through parenting and/or through epi-genetic changes, and the multi-
generational exposure to trauma developed through the multi-
generational bio-psychosocial history does not require that the parent
or grandparent was diagnosed, but rather that the evaluator developed
evidence of the exposure to, and story of, the traumatic event (Koenen,
Nugent, & Amstadter, 2008; Moffitt, Caspi, & Rutter, 2005).

Similarly, the comprehensive social history provides evidence es-
sential to culturally competent assessments. Cultural factors are directly
relevant to both clinical and forensic determinations. Culture is essen-
tial to include in the differential diagnoses of behavior's brain-based
factors. The meaning of a diagnosis, and the details of how the symp-
toms make up that diagnosis, must be explained through the demon-
stration of what the diagnosis means for the lived experience of people
with that condition or illness, and this requires consideration of the
defendant's cultural background.

On the other hand, an inadequate social history will thwart the
acquisition of a full understanding of the link between brain impair-
ments and everyday functioning. The judicial system's treatment of the
individual whose neurobehavioral deficits have not only been mis-
identified, but also not placed in appropriate familial and social con-
text, is likely to be based on a view that the person has a character or
personality disorder (Hall & Sbordone, 1993; MacDonald 3rd et al.,
2005; Murphy et al., 2001). A comprehensive social history allows for
the documentation of the developmental underpinnings of cognitive
deficits. A social history can show that an individual stood out in his
own culture and ecology as different and impaired, perhaps resulting
from being at high risk for an event such as being born anoxic in a home
delivery without access to reliable medical care. Such a perinatal his-
tory enhances confidence that the impairments observed later in life are
the result of neurodevelopmental insults (Miller et al., 2007; Phillips,
2000).

Similarly, childhood physical and sexual abuse, child maltreatment
and neglect, and exposure to violence must be thoroughly documented.
Exposure to trauma, which can result in long-term symptoms including
dissociation, has been found to have neurological substrates (Anda
et al., 2006; Lambert, Sierra, Phillips, & David, 2002) and to change the
developmental course, altering brain function and structure (Anda
et al., 2006; Schwarz & Perry, 1994). Exposure to trauma during the
developmental periods also has been shown to cause long-term changes
in endocrine, cardiac, and pulmonary functions (Rasmusson, Schnurr,
Zukowska, Scioli, & Forman, 2010; Spitzer et al., 2009). The impact of
trauma on cognitive functioning is now part of the mainstream neu-
robiological understanding of the long-term consequences of childhood
physical and sexual abuse. Documentation of chronic trauma is a key
component of the comprehensive, multigenerational social history, and
must be one component of a competent neuropsychiatric examination
(Porter v. McCollum, 558 U.S. 30 (2009); Rompilla v. Beard, 545 U.S. 374
(2005); Wiggins v. Smith, 539 U.S. 510 (2003)).

Another aspect of behavior which can be developed through the bio-
psychosocial history relates to being raised in neighborhoods with
dense poverty, low collective efficacy, and high neighborhood disorder,
which are all associated with increased risk of mental disorders and
offending rates (Morenoff, Sampson, & Raudenbush, 2001; Sampson,

Morenoff, & Raudenbush, 2005). The effects of neighborhoods are not
uniform, however, with brain development and function being differ-
entially affected as those structural inequalities interact with individual
differences and the differences in poverty between different geographic
regions affects brain structure and function unequally (Crossley et al.,
2019). Thus, neuroscience can now examine questions as to how the
environment manifests in altered brain development at the same time it
considers the behavioral consequences of those changes in a specific
environmental context over the life course (Farah, 2017).

More than risk factors for criminal behavior or mental illness,
neighborhood characteristics are explanatory of functioning and be-
havior even after controlling for individual and family characteristics.
Adverse neighborhood characteristics and victimization increased the
risk of psychosis in youth 4.8 times, after controlling for family socio-
economic status, family psychiatric history, and adolescent substance
problems (Newbury et al., 2017). A review of research on the in-
dependent effects of neighborhoods on mental condition found that 27
out of 29 studies published as of 2006 observed an increased risk of
depression, anxiety, distress, and psychosis associated with the struc-
tural characteristics of the neighborhoods after controlling for in-
dividual characteristics (Truong & Ma, 2006).

This points to the need to develop evidence regarding the social
context of behavior and cognitive functioning in order to improve the
assessment of defendants. This population-based research points to the
significance of the context in which behavior occurs and in which
functioning is most importantly assessed. Understanding the cultural,
social, and familiar context in which a defendant developed and lived
will guide the assessment and interpretation of the results.

3.2. Neurodevelopmental trajectory

Of particular interest for understanding behavior and functioning is
the development of executive functions, which encompass a complex
set of behaviors and cognitive processes that may be said to define the
human experience. These include: forming an intent to act and the in-
itiation of behavior; vigilance to tasks; holding concepts in working
memory and information retrieval; strategy development, evaluation,
monitoring, and implementation; complex problem recognition and
identification of alternative courses of action; resolving conceptual
conflicts and cognitive dissonance; response inhibition, including
changing or switching sets; abstraction of patterns and concepts, and
giving meaning to stimuli in relation to prior experiences; appropriately
prioritizing external stimuli (separating signal from noise); and appro-
priately assessing the emotional valence of stimuli (Freedman & Brown,
2011; Lichter & Cummings, 2001; Miller & Cummings, 2007). These are
the functions which underlie behavior and which are too rarely assessed
by forensic evaluators.

Executive abilities develop later than other cognitive functions and
improve with age well into adulthood, then decline in old age (Best,
Miller, & Jones, 2009; Kalkut, Han, Lansing, Holdnack, & Delis, 2009;
Keshavan, Kennedy, & Murray, 2004). In healthy children, changes in
executive ability are observed in both the very young and at school age,
with continuing improvement into late adolescence and early adult-
hood (Best et al., 2009; Garon, Bryson, & Smith, 2008; Kalkut et al.,
2009; Miyake et al., 2000). Neuroimaging studies demonstrate that this
early development of executive functioning and synaptogenesis is fol-
lowed by periods of neural network development, solidifying of con-
nections and myelination, with network efficiency increasing and re-
gions of the brain associated with executive functioning completing
formation last (Barkley, 2012; Cummings & Mega, 2003; Tau &
Peterson, 2010).

Neuroscience research thus indicates that forensic assessment re-
quires a consideration for the individual's neurodevelopmental trajec-
tory, including individual variation within normal ranges and devia-
tions from normal trajectory. Because executive functioning underlies
and defines the capacity for planning, initiation, weighing
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consequences, and adaptability, it should be assessed from the neuro-
developmental perspective. The application of group data (normative
data and typical developmental trajectory) to the individual in order to
determine deviations from typical development requires careful con-
sideration (Faigman, Monahan, & Slobogin, 2014). Neuroscience evi-
dence should be presented with acknowledgement of its reliability and
rates of error.

Additionally, understanding the onset and course of mental illness
and behaviors is simply the most relevant and best approach to asses-
sing whether a person is feigning illness or malingering. The current
practice largely relies on stand-alone measures of feigning and effort
(Berthelson, Mulchan, Odland, Miller, & Mittenberg, 2013; Sollman &
Berry, 2011). However, those measures may not be valid and reliable
(Bigler, 2011, 2012). Because subthreshold, premorbid, and prodromal
states of mental conditions are associated with social, behavioral, and
cognitive impairments, assessing when a defendant began to diverge
from his/her peer group's trajectory can provide foundational in-
formation for determining whether the defendant is currently mal-
ingering or whether the endorsement of unusual symptoms or an odd
social cognitive presentation are reflected over time and consistent with
the life history.

Moreover, while the dramatic breakthroughs in finding specific
genes which cause psychiatric illnesses and cognitive impairments re-
main a distant hope, epigenetics has already brought about a re-
conceptualization of illness and causation (Gunter, 2015). Epigenetics
is the study of how environmental and social exposures are moderated
by the individual genome (Koenen et al., 2008; Moffitt et al., 2005). For
instance, Post-Traumatic Stress Disorder (PTSD) is a condition which
requires a life-threatening event, but not everyone who is exposed to a
life-threatening event develops PTSD. Among one set of explanations
for this difference are gene variants that appear to be associated with
PTSD and related phenotypes (Sipahi et al., 2014; Young, 2017).

From the forensic perspective, the presence of PTSD may be less
important than the context of the exposure to a life threatening event,
and the symptoms that occur as a result of the exposure may directly
affect cognition and behavior whether or not a person has PTSD. For
instance, many chronically and severely abused children have PTSD
that resolves after a period of time, but they continue to experience and
to be affected by long-term symptoms that result from the abuse but
manifest themselves in ways other than PTSD (De Bellis & Zisk, 2014;
Patterson, Moniruzzaman, & Somers, 2014; Wayland, 2008). Moreover,
the intergenerational transmission of trauma means that the offspring
of a parent exposed to trauma may develop behavioral symptoms
without direct exposure to the traumatic event (Ramo-Fernandez,
Schneider, Wilker, & Kolassa, 2015; Yehuda & Bierer, 2009). Symptoms
and functioning, rather than diagnostic criteria, have become the cru-
cial question for forensic assessment as neuroscience revises the ways in
which diagnostic categorization works (Casey, Oliveri, & Insel, 2014;
Cuthbert, 2014).

In sum, multigenerational social history, life course neurodevelop-
ment, and trajectory represent major advances derived from neu-
roscience research in the last 30 years, and they demonstrate the con-
tours of how neuroscience should redirect assessment from the clinical
interview towards a more complex and deeper consideration of function
and behavior. While still subject to the vagaries of interpretation, and
therefore not beyond the biases identified above, this approach is more
robust and the bases for opinions are less dependent on the subjective
views of the evaluator and more reliant on a vast array of data points
over time. This in turn provides ways to evaluate the reliability and
validity of the current opinions and the bases for them.

3.3. Symptoms and functional ability-capacity, not diagnosis

Neuroscience is also influencing the current scientific bases for
understanding the determinants and distributions of mental illnesses,
cognitive impairments, and behavior. ICD-11, DSM-5, and the NIMH

research diagnostic criteria make clear the importance of behaviors,
symptoms, and functioning (the phenotypes of mental illness and cog-
nitive impairment) in the assessment of mental conditions. The
National Institutes of Mental Health (NIMH) has been pushing for a
revision of the current diagnostic scheme for mental disorders to even
more explicitly recognize advances in neuroscience (Insel, 2014).

This shift towards symptoms and functional ability arises largely out
of population-based, longitudinal research demonstrating how brain
development, social and cognitive functioning, and behavior develop
and change over time and within settings. This neurodevelopmental
trajectory approach to the origin and manifestation of neuropsychiatric
illnesses and cognitive impairments holds promise for understanding
how and why early life determinants and mechanisms result in illness
later in life (Insel, 2010). The neurodevelopmental hypothesis posits
that altered, pathological, or delayed maturation of the developing
brain shifts the neurodevelopmental trajectory away from the course it
would have followed but for the exposures, both genetic and environ-
mental (Kaffman & Krystal, 2012; Meyer & Feldon, 2010; Millan, 2013;
Rapoport, Giedd, & Gogtay, 2012).

This approach offers a way to understand how mental conditions
arise, affect functioning and behavior, and more broadly re-direct the
developmental trajectory. The focus of this neurodevelopmental ap-
proach, which is driven by neuroscientific advances, is on both normal
and abnormal processes: first understanding the range within which
normal development occurs such that deviation from that range can be
distinguished; and second, understanding how deviations manifest
themselves in psychiatric and neurologic illnesses (Toth & Cicchetti,
2013). In addition, very large epidemiologic studies have identified
significant levels of comorbidity and co-occurring conditions which
make linking behavior and function to a specific mental illness both
complicated and likely unhelpful and unreliable (Plana-Ripoll et al.,
2019).

This change in focus from the categorical diagnostic model will
require: changes in diagnostic schemes; changes in how forensic ex-
aminers undertake assessments and reach reasoned and competent
opinions; and changes in how the courts understand and use neu-
roscience evidence. Life course and developmental trajectory ap-
proaches used to understand behavior and functioning reconfigures the
accepted approach to mental illness evidence in criminal cases. It is fast
becoming an expected component of the standard assessment, making
early life risk factors as important as immediate symptom presentation.
As with nearly all of the risk factors associated with later life health and
behavioral problems, these early life risk factors are not predictive or
specific, but do accumulate and increase the chance of poor health and
behavioral outcomes (Anda et al., 2006; Barker et al., 2010; Laub &
Sampson, 2009; McGrath et al., 2017).

This approach better supports the complexity of real-world assess-
ment, where it can be difficult to parse the “cause” of a specific beha-
vior as resulting from either mental illness or cognitive impairment. The
separation of disorders by differential diagnosis is less significant when
considering the manifestation in functioning and behavior, allowing for
identification of the variation, richness, and interaction between con-
ditions so often observed in forensic cases.

4. Strengths and limits of neuroscience evidence

A recent study of lay people asked to serve as mock jurors reported
that brain-based and psychological evidence of an impulse control
disorder had a mitigating effect on the harshness of the prison sentence
imposed. Such evidence, when presented as untreatable, led to in-
creased sentences of involuntary hospitalization (a form of civil com-
mitment). The authors concluded that lay people give more weight to
findings of mental illness when it is neurobiological rather than psy-
chological, suggesting that the neurobiological evidence helped explain
behavior and reduce culpability, but that it was also stigmatizing,
leading lay people to seek social distance and incapacitation through

D. Freedman and S. Zaami International Journal of Law and Psychiatry 65 (2019) 101437

5



involuntary hospitalizations (Allen et al., 2019).
These types of ethical issues can also be seen in some of the early

attempts to use neuroscience to predict future behavior and detect
lying. In forensic settings, this is the holy grail: to accurately and pre-
cisely predict those who will act badly and those who are lying.
Functional neuroimaging opened a window of possibilities, promising
that the holy grail was within reach, although the approach was often
not more sophisticated or scientific than the ancient art of phrenology.
In current parlance, this amounts to a claim that there is a criminal
brain, an identifiable structure within the brain that singles out crim-
inals (Pustilnik, 2009). Whether now or in the future, those with these
brain defects, identified by neuroscience, will commit criminal offenses.
The two primary hypotheses that have been offered over many years
are disruptions to the fear networks and disruptions to the executive
function networks which, when working, modulate behavior (Kiehl
et al., 2001; Raine, Lencz, Bihrle, LaCasse, & Colletti, 2000).

The idea that structural or functional neuroimaging findings could
uncover the criminal brain has been too appealing to be tempered by
the limits of the evidence, the lack of scientific rigor, or the moral and
ethical doubts attached to the pursuit (Gkotsi & Gasser, 2016). First,
most of these studies suffer from selection bias, a lack of representa-
tiveness, a lack of norms, a lack of understanding of the range of typical
and atypical brain functions and structure, and a host of other science-
based problems with the research itself (Button et al., 2013; Eack,
Bahorik, Newhill, Neighbors, & Davis, 2012; Orem et al., 2019; Peprah,
Xu, Tekola-Ayele, & Royal, 2015; Wahlund & Kristiansson, 2009). In
addition, the localization of brain defects (which supposedly identify
criminals) is not specific, meaning that such deficits are widely ob-
served in many people with psychiatric and neurological conditions, as
well as healthy people, who do not commit crimes.

Second, as has been indicated above, behavior occurs in social
context, not inside a person's head. This approach to criminal identifi-
cation fails the basic safeguard of human rights: that people are able to
change, to adjust to circumstances, to learn and adapt, and to be re-
deemed. Instead, this approach relegates the mind to the brain, as
though the physical structure alone can explain the complexity of lived
experience, adaptability, complexity, and the interaction of individual
experience with social and structural forces.

Moreover, the early belief that functional imaging could uncover
liars was based on the belief that brain activation when lying differed
from non-lying. But how do you know who is in which group? Mostly,
researchers assign people to “play” liars and then treat the findings as
though they are liars (Farah, Hutchinson, Phelps, & Wagner, 2014). But
with no agreed upon referent, no estimation of error, let alone a gold
standard for identifying reliability, these research approaches are ser-
iously flawed.

As neuroscience changes law and courts, it is important to keep in
mind its limits as well as its strengths. Many of its limits are human, in
that the science may be what it is, the interpretation and meaning-
making is where the crisis arises. Forensic evaluators have an ethical
and professional duty to acknowledge and address the reliability of the
scientific tools they use and the risks for bias in their evaluations. This
includes consideration of how normative and group data is applied to
the individual and careful consideration of whether the normative data
is constructed appropriately and is correctly applied to the specific
purpose (Freedman & Manly, 2015).

The science underlying the neuroscience is not without its flaws and
weaknesses, especially in the forensic setting. Efforts to describe the
brains of “psychopaths” or to develop “lie-detector” neuroimaging
persist despite the lack of scientific rigor or evidence that the available
technologies could ever answer the questions being posed. The risk of
harm from such unfounded testimonies posing as scientific facts is
immeasurable to the criminal defendant, to the credibility of our judi-
cial systems, and to the ethical and moral standing of our professions.

Finally, neuroscience poses a significant risk of worsening the
stigma towards those with mental illness. As indicated by the mock

juror study referenced above, jurors view neuroscience evidence as
mitigating, but stigmatizing. Stigma is, of course, not limited to the
forensic uses of neuroscience, but the use of neuroscience evidence to
categorize and label people may have broad impacts both within the
court system and in how people with mental illness are perceived.
Neuroscience attributions for mental illness have been found to have a
complex consequence on stigma: both increasing support for public
services for the mentally ill, at the same time significantly increasing
the level of stigma and social distancing, while worsening the belief that
the conditions are permanent, that people do not recover, and that
medication and treatment lack efficacy (Parcesepe & Cabassa, 2013;
Pescosolido, 2013; Pescosolido et al., 2010). The presentation in court
of such neuroscience evidence may pose greater risks because fact-
finders may judge the defendant's specific offense based on stigmatizing
beliefs, impose punishments based on a desire for social distancing and
isolation, and because courtroom conclusions have a societal influence.

5. Conclusion

Neuroscience has already changed the understanding of brain-be-
havior relationships, and therefore the understanding of functioning,
capacity, and culpability. The consequence of how an individual's
cognitive processes shape behavior, and how bio-psychosocial history
and neurodevelopmental approaches provide critical information,
which has been largely missing from previous assessments, has also
become clearer. Accordingly, the assessments should include more than
simply interviewing a defendant and expecting that he/she has the
insight to explain his/her own behavior. It must include the develop-
ment of evidence from collateral sources and examining the multi-
generational bio-psychosocial history. A neuroscience-informed neu-
robehavioral forensic assessment also requires a focus on the com-
plexity of the neurodevelopmental trajectory and the gene by en-
vironment interactions. In addition, it requires an assessment of how
mental conditions affect symptom presentation, functioning, and be-
havior. Diagnosis may still be important at times, but it should follow
on the detailed assessment of functional impairment and limited ca-
pacity. Finally, assessments must take into consideration the context in
which behavior occurs and the structural and social forces which shape
decision-making and perceived options.

This approach is not a cure-all. Understanding and explaining spe-
cific behaviors is a difficult undertaking, and explaining the mental
condition of the person engaged in those behaviors at the time the
behaviors took place is even more difficult. Yet, the law requires some
degree of reliability and rigorous, honest presentation of the strengths
and weaknesses of the science being relied upon to form opinions.
Despite the dramatic advances understanding the neural bases of cog-
nition and functioning, neuroscience does not yet reliably describe how
those processes emerge in a specific environmental context (Poldrack
et al., 2018), nor what an individual was thinking, feeling, experien-
cing, understanding, or intending at a particular moment in time
(Freedman & Woods, 2018; Greely & Farahany, 2019).

Neuroscience has already reshaped the standards for assessing be-
havior and functioning and the way causes of crimes are understood. As
the science continues to develop, the law will continue to respond and
adapt. Forensic evaluators have an obligation to continue to advocate
good science and to perform assessments in accord with standards of
good science.
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