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Introduction

Dana Shoenberg

This handbook offers insights and guidance
illuminating the many points at which the prac-
tice of mental health and the juvenile justice
system intersect today. It comes at a promising
time. Juvenile justice officials increasingly under-
stand the critical role that mental health services
play in rehabilitating the youth in their care. At
the same time, juvenile justice reformers seek
ways to connect youth to the behavioral health
services they need without having courts become
the primary means for youth to access care.
Budget pressures are forcing states to be more
careful about how they spend their juvenile jus-
tice funds, and communities are searching for
ways to keep youth in programs closer to home
rather than relying on expensive, sometimes less
effective out-of-home placements for youth far
from their families and other supports. Mental
health care providers play critical roles in these
public policy dialogues, while also fulfilling
essential evaluation and treatment functions in
the community, through the courts, and in locked
settings. The authors brought together in this
publication have produced rich resources that can
inform both policy and practice.

This introduction offers a bird’s-eye view of
some of the mental health-related challenges fac-
ing juvenile justice policy makers and advocates.

D. Shoenberg, JD (6<)

Center for Children’s Law and Policy,
1701 K Street, NW, Suite 1100,
Washington, DC 20006, USA

e-mail: dshoenberg@cclp.org

These issues form the landscape that treatment
providers must navigate when working with
youth and their families, and they also demon-
strate the importance of mental health profes-
sionals’ involvement in the discourse about how
to serve court-involved youth most effectively.
Youth involved in the juvenile justice system
bring with them experiences and characteristics
shaped by a common theme: most have been
failed by one or more adults or systems meant to
protect and serve them. As many authors in Part V
of this handbook acknowledge, youths’ histories
of exposure to trauma and related PTSD are sig-
nificant and often overlooked problems in juvenile
justice. Antonis Katsiyannis and David Barrett in
their chapter on offenders with disabilities discuss
how the unmet needs of youth with educational
disabilities contribute to their disproportionate
representation among the juvenile justice popula-
tion. In addition, youth with child welfare histo-
ries represent between 9 and 29% of youth in the
juvenile justice system (Smith and Thornberry
1995), and as much as 42% of youth in probation
placement (Halemba et al. 2004). Youth who have
experienced foster care are more likely to recidi-
vate and end up deeper in the system as well
(Alltucker et al. 2006 cited in Chap. 33). John
Chapman observes that a “driving factor” contrib-
uting to the appearance of youth with mental
health needs in the juvenile justice system is fami-
lies’ inability to access mental health care in their
communities. Thus, juvenile justice officials must
find ways to help youth with a host of needs that
other systems before them have failed to meet.

E.L. Grigorenko (ed.), Handbook of Juvenile Forensic Psychology and Psychiatry, 1
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Mitigating the Harmful Qualities
of Correctional Environments

As policy makers have come to acknowledge the
prevalence of youth with mental health disorders
and trauma histories in the juvenile justice sys-
tem, they have begun to grapple with how and
where to serve them effectively. Anyone who has
spent much time in a locked juvenile justice facil-
ity recognizes that youth detention centers and
correctional facilities (or “training schools”) are
among the least equipped places to meet the men-
tal health needs of youth. In fact, punitive cor-
rectional environments, complete with their
hardware, isolation, and displacement of youth
from their families and schools, often exacerbate
symptoms and are poor environments in which to
try to establish a therapeutic relationship. One-
third of detained youth identified with depression
developed their symptoms during their incarcera-
tion (Kashani et al. 1980), and preventing youth
suicide is an ongoing concern in juvenile justice
facilities (Hayes 2004). Detention of youth is not
only the most significant factor increasing the
odds of recidivism (Benda and Tollet 1999), but it
also increases the probability that youth will end
up deeper in the system, even when controlling
for severity of the youth’s offense (Florida Office
of State Courts Administrator 2003). Lenore
Engel and her colleagues point out the important
role that psychiatrists play in protecting youth at
imminent risk of self-harm or with disabling and
dangerous symptoms of major psychiatric disor-
der. Such youth should be treated in psychiatric
settings rather than in detention or secure place-
ment, and psychiatrists must be advocates for
moving youth to appropriate treatment settings
when juvenile facilities cannot provide for their
safety and well-being.

In both detention and post-adjudication secure
placement, mental health providers frequently
encounter punitive and decidedly antitherapeutic
practices among custody personnel. In many
places, custody staff curse at youth and otherwise
demean them. Often direct care staff lack training
to help them understand the needs of youth in
their care and see their roles more as security
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guards than youth development specialists.
Facilities that lack structured programming,
effective behavior management systems, and
solid staff training often rely on harmful punitive
practices, such as isolation and physical and
mechanical restraint, in order to control behaviors
they do not understand or cannot manage. Mental
health professionals are often asked to visit youth
in isolation, and even sometimes when they are
restrained, to check on their well-being and to
ensure timely response to mental health crises.
These are challenging environments in which to
provide effective mental health care, but mental
health professionals can play key roles in mitigat-
ing punitive environments in detention and place-
ment facilities. Faye Taxman and her colleagues
provide a stark assessment of the limited rehabili-
tative and therapeutic services provided in most
placement facilities in their chapter examining
services for youth in closed settings, finding that
most fail to deliver evidence-based practices or
treatments likely to improve the life prospects of
youth. Meanwhile, Angela Wood and her col-
leagues describe the developments in correctional
practice in more hopeful terms, outlining training
approaches that can bring the respectful, thera-
peutic engagement strategies of motivational
interviewing techniques to correctional settings.
It is clear that programming in out-of-home place-
ment facilities needs to catch up to the strides in
research and program development that have
occurred in community settings.

Mental health professionals working in cor-
rectional settings have opportunities to help cus-
tody staff understand more about the youth in
their care. Custody staff training programs often
fail to include key topics, including adolescent
development, differing responses of kids with
mental illness to strict rules and directions, effec-
tive strategies for working with youth with men-
tal illness, the harms that excessive isolation and
restraint can cause, understanding youth with
developmental disabilities, trauma-informed
care, and other behavioral health concepts.
Mental health professionals can play key roles in
educating custody personnel, both formally and
informally, about these topics, but they must
spend time where the youth live and seek out



1 Introduction

conversations with custody staff in order to
maximize these opportunities.

In many facilities, service contracts leave men-
tal health, education, and other professionals
working in separate silos. Facilities are more
likely to serve youth effectively when staff from
various disciplines collaborate to create behavior
management and intervention plans for youth
with special needs. Professionals governed by the
Health Insurance Portability and Accountability
Act (HIPAA 1996), the Family Educational Rights
and Privacy Act (FERPA 1974), and other confi-
dentiality protections must remain mindful of
their legal responsibilities, but can still find ways
to share limited, helpful information to coordinate
and improve services to youth and their families.
Interdisciplinary case planning and follow-up are
surprisingly absent from many youth detention
and correctional facilities, but can help establish
common goals for behavior management and
treatment of residents with special needs, and are
recommended practice (National Commission on
Correctional Health Care 2004). Where profes-
sionals believe that it would be valuable to share
information protected by confidentiality laws,
agencies can develop information-sharing agree-
ments and consents (Wiig et al. 2008). Agencies
must, of course, be ever mindful that what looks
to one agency like helpful flow of information to
better serve youth may look more like excessive
sharing of protected information to others (Soler
and Breglio 2010). In their chapter about education
for youth in correctional settings, Candace
Mulcahy and Peter Leone reinforce the need for
collaboration and effective communication among
educators, custodial personnel, and mental health
professionals—collaboration that is critical when
tailoring individual interventions and supports and
planning for youth reentry into the community.

In addition, informal discussions with individ-
ual staff in order to help them understand the
challenges presented by youth in their care are
opportunities for mental health professionals to
educate their colleagues, and can take place
without revealing confidential information.
Furthermore, mental health professionals can play
important roles in after-incident reviews to help
custodial staff and others understand, analyze,

and work to resolve the circumstances that may
have led to a youth’s violent, self-harming, or oth-
erwise disruptive behavior. Those in positions to
negotiate mental health contracts and staffing
plans should not overlook these extra responsi-
bilities of formal and informal staff education and
collaborative planning along with screening,
assessment, direct treatment, and crisis interven-
tion functions when estimating staff capacity and
cost. They should also provide for adequate staff-
ing to work with youth on their substance abuse
problems. As Sarah Feldstein and her colleagues
point out in their chapter on serving dually diag-
nosed youth, there is a significant gap between the
needs of dually diagnosed youth and the resources
and treatment available through juvenile justice
programs today. In many facilities, we see little if
any attempt to address substance abuse needs of
youth unless the facility specializes in drug treat-
ment. The functions described above should be
considered integral to the work of mental health
providers in detention and correctional settings,
and are invaluable to help mitigate the harsh reali-
ties of many facilities.

Preventing Juvenile Justice from
Becoming the De Facto Mental Health
System for At-Risk Youth

A critical question policy makers face is just how
comprehensive mental health treatment should be
in pre-adjudication detention centers, where the
main function is to hold youth safely pending
adjudication (Migdole and Robbins 2007). As a
general matter, federal law requires that juvenile
justice facilities meet youths’ mental health needs
and keep them safe from harm in accordance with
accepted professional judgment, practice, or stan-
dards (Youngberg v. Romeo 1982; Estelle v. Gamble
1976; Bowring v. Godwin 1977). Individual state
laws provide additional mandates as well. In recent
U. S. Department of Justice investigations and liti-
gation about conditions in state and local juvenile
detention facilities, agencies have been required to
provide mental health services in the following
areas: suicide risk assessment and response



(Marion County Agreement 2008), screening,
assessment, treatment plans and services (Maryland
Agreement 2007), response to crisis, coordination
with other staff to meet youths’ needs, medication
management, tracking lab results, counseling to
ameliorate target symptoms of identified mental
illness, and collaboration with other staff to
develop behavior modification plans and care for
suicidal youth (Los Angeles County Agreement
2004). Recent private litigation has included simi-
lar requirements as well as reentry planning (Jerry
M. v. District of Columbia 2007).

Many authors in this handbook cite data from
detention centers reporting rates of youth who
meet the criteria for a mental health disorder as
high as 70% (see, e.g., Teplin et al. 2002). While
not all youth who could be diagnosed with a dis-
order need treatment, given these reported rates
of youth who could be diagnosed with a mental
health disorder, one might conclude that juvenile
detention centers should be the locations for the
most sophisticated and comprehensive treatment
available. After all, there is a clear need among
the population and the opportunity to provide
significant care while youth are “captive audi-
ences” required to be there. However, if deten-
tion-based services exceed what is available in
the community, judges and court staff seeking to
help youth may be more likely to incarcerate
them in order to get them the help they need,
sometimes regardless of the youth’s actual risk to
the community. Striking the balance between
ensuring that the juvenile justice system does not
become a “portal to care” and meeting the mental
health needs of incarcerated youth is challenging.
For detailed guidance about appropriate mental
health care in a detention setting, readers may
find useful the standards developed by the Annie
E. Casey Foundation to guide jurisdictions wish-
ing to assess their detention facility conditions,
Detention Facility Self-Assessment: A Practice
Guide to Juvenile Detention Reform (Annie E.
Casey Foundation 2006). As Tom Grisso has
noted in his insightful piece on the progress and
perils of the juvenile justice and mental health
movement, the obvious long-range solution is to
improve community mental health services for
youth and in the short term to be wary of
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innovations that may draw youth into the juvenile
justice system for care (Grisso 2007). And as
John Chapman explains in his chapter on court
clinics, courts can support community-based ser-
vice development by referring youth for assess-
ment and treatment in the community rather than
in detention where possible.

Protecting Youth
from Self-Incrimination

Despite strict legal requirements of confidential-
ity in most circumstances, many jurisdictions
have not taken adequate steps to protect the infor-
mation shared in therapeutic relationships. Some
states have found ways to protect youths’ treat-
ment records from becoming evidence in their
delinquency or criminal proceedings. However,
in most states, the risk that information shared
with psychologists, psychiatrists, and others may
be used against them in delinquency and criminal
proceedings compromises the pretrial relation-
ship between mental health service providers and
their clients in court and detention settings
(Rosado and Shah 2007). Mental health profes-
sionals in states without protections from self-
incrimination in mental health treatment must
navigate their responsibility to provide care, the
desire to protect the trusting relationships they
work to establish with clients, and the prospect
that they could be called as witnesses. In walking
this tightrope, some choose to limit their record-
keeping in hope that their subpoenaed files may
not be appealing to prosecutors, or they avoid
topics that could lead to self-incrimination in
their conversations with clients.

Mental health professionals and others should
place a high priority on promoting legislative
change to allow effective pre-adjudication screen-
ing, assessment, and supportive care without the
risk that the information will wind up in court.
Given that some youth wait months or years for
court proceedings to conclude, especially those
charged in adult criminal court, youth should be
able to develop effective therapeutic relationships
free from the worry of undesirable exposure of



1 Introduction

their thoughts and shared experiences. Mental
health practitioners have the opportunity to share
their concerns about the way the lack of self-
incrimination protections compromises their
work, and can bring together representatives
across disciplines to work toward change in their
individual states.

Movement Toward Community-Based
Care

Ideally, youth with psychiatric disorders would
have their needs met outside of locked correc-
tional environments. Some communities are
beginning to build solid continuums of alterna-
tives to detention and secure placement, and to
divert youth with mental health needs from the
juvenile justice system altogether. Promising
work is occurring to help law enforcement offi-
cials identify youth with mental health needs and
refer them for care (National Center for Mental
Health and Juvenile Justice 2009). Other commu-
nities have focused on helping schools provide
on-site mental health services or behavior inter-
ventions to keep school-based misconduct from
resulting in arrest (National Center for Mental
Health and Juvenile Justice 2009; Leech 2009).
Some communities are finding ways to divert
youth to mental health care after arrest but before
they are formally processed in the courts (National
Center for Mental Health and Juvenile Justice
2009). Jean Adnopoz and her colleagues in their
chapter describe the Intensive In-Home Child
and Adolescent Psychiatric Service (IICAPS)
treatment model, which Connecticut courts are
using as a preferred in-home mental health inter-
vention for delinquent youth with mental health
needs and those at risk of out-of-home placement
or hospitalization.

National statistics indicate that jurisdictions
are recognizing the value of community-based
services. Out-of-home placements have declined
over the past few years from a high of 109,000 in
2000 to below 81,000 in the latest data set from
2008 (Sickmund 2010). A touchstone of this
change is the increased investment many com-

munities are making in community-based, evi-
dence-based practices, such as Multisystemic
Therapy, Functional Family Therapy, and
Multidimensional Treatment Foster Care, which
Paul Boxer and Sara Goldstein describe in their
chapter on best practices in treating juvenile
offenders.

“Evidence-based” has become the watchword
for funding priorities, but not everyone under-
stands the term in the same way, as Nancy Guerra
and Kirk Williams discuss in their chapter on
evidence-based practices. Some are just looking
for “proven effective” programs or programs
with some measurable amount of success, while
others find anything less than the rigorous require-
ments of random assignment of youth to experi-
mental and control groups, sustained effect and
replicability —the hallmarks of the Blueprints for
Violence Prevention programs—to be insuffi-
cient (Center for the Study and Prevention of
Violence 2010). As several authors in this hand-
book point out, while the name-brand Blueprints
programs provide a package of services, individ-
ual strategies identified as effective by Lipsey
and colleagues may be incorporated in programs
that have not themselves been rigorously tested
(Lipsey et al. 2000). There is still much to be
learned to determine programs’ effectiveness for
particular populations, such as girls or members
of individual racial and ethnic groups who may
respond differently to in-home vs. out-of-home
interventions.

Advocates have begun to lay out the argu-
ments for legislators, agency directors, and others
to understand how beneficial and cost-effective
these services can be so that they can invest in
productive forms of care and restructure state
funding systems to incentivize keeping kids close
to home (Justice Policy Institute 2009). Mental
health professionals can be important contribu-
tors to decisions juvenile justice agencies and
courts make about where, how, and for whom to
establish new programs to serve youth effectively,
and they must be at the forefront of developing
new programs that can be studied and become
“evidence-based.”

The shift that has begun to emerge toward
more community-based and evidence-based care



has been supported and fuelled by some signifi-
cant juvenile justice reform initiatives over the
past several years. The Annie E. Casey
Foundation’s Juvenile Detention Alternatives
Initiative (JDAI) has grown from a handful of
pilot sites in 1992 to over 125 sites in 30 states
and the District of Columbia. The initiative brings
together collaboratives of juvenile justice stake-
holders, mostly at the county or parish level, to
gather and analyze data about their incarcerated
youth populations and implement policy, practice,
and other changes to reduce reliance on secure
confinement while improving public safety and
reducing racial and ethnic disparities. JDAI has
recently begun to move toward statewide applica-
tions (Annie E. Casey Foundation 2011). Since
2005, the John D. and Catherine T. MacArthur
Foundation’s Models for Change Initiative has
worked with leaders in states that have initiated
juvenile justice reforms and that are likely to
influence national reform. The Models for Change
Action Networks in Juvenile Indigent Defense,
Disproportionate Minority Contact, and Mental
Health/Juvenile Justice have created peer learning
networks and served as laboratories for innova-
tion. States involved in the Mental Health/Juvenile
Justice Action Network have developed new
diversion strategies, develop training for juvenile
justice personnel on mental health related issues,
and improved involvement of youths’ families in
mental health and juvenile justice programs (John
and Catherine T. MacArthur Foundation 2011).
Through both of these initiatives, and with the
help of federal funding, some communities have
begun to make strides in reducing racial and eth-
nic disparities at various points where youth have
contact with the juvenile justice system. As
Kimberly Kempf-Leonard notes in her chapter
discussing race and sex disparity in juvenile jus-
tice processing, the juvenile justice system cre-
ates a “cumulative minority disadvantage.” Youth
of color receive harsher dispositions than white
youth, even for similar offenses, and the overrep-
resentation of youth of color in the system grows
greater at each progression deeper into the
system (National Council on Crime and
Delinquency 2007). In 1988, the Juvenile Justice
and Delinquency Prevention Act (JJDPA) first
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required states to “address” disproportionate
minority confinement (JJDPA 1988), and then
made it a condition of federal funding in 1992
(JJDPA 1992). In 2002, Congress required that
states address disproportionality at all contact
points with the juvenile justice system (JJDPA
2002). Despite the imprecise wording of this
requirement, some communities have advanced
beyond studying and writing reports about the
problem to finding real solutions. These jurisdic-
tions develop strategies that target their individual
points of overrepresentation of youth of color and
the myriad factors that can cause disparities,
often reducing the numbers of youth of color
securely detained or placed (Szanyi 2008-2011).
The diverse stakeholder groups that have been
the driving forces behind racial and ethnic dis-
parities reduction work and the JDAI and Models
for Change initiatives more broadly have, in the
best cases, involved representation from the men-
tal health community. Mental health profession-
als who wish to contribute to broadscale systems
reform in their communities would do well to
seek out existing collaboratives in their commu-
nities or spearhead new initiatives to promote
data-driven reforms.

Valuing and Involving Families

Juvenile justice professionals have come to
appreciate the central role that families must play
in their children’s rehabilitation. Families often
feel shut out of decision making about their chil-
dren and their needs, and demonization of par-
ents by some juvenile justice officials can lead to
a lack of trust and communication. Juvenile jus-
tice agencies committed to the core value of
meaningful family involvement have begun to
foster growth of youth-family team decision
making for case planning, expansion of opportu-
nities for families to visit their children in secure
facilities, increased promotion of cultural compe-
tence, and improved information and records
sharing with parents and guardians about their
children’s care. Pennsylvania has engaged in
statewide efforts to involve families more fully in
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planning and implementation of treatment and
aftercare, communicate respect, and improve
communication, visitation and transportation
(Pennsylvania Family Involvement Committees
2009). The Texas Youth Commission has an
expansive, clearly written Parents’ Bill of Rights
that outlines a broad range of parents’ rights to
communicate with their children and facility
staff, to access information, and to be involved in
treatment decisions (Texas Youth Commission
2008). The document does flag a bit on informed
consent for medical care, stating only that parents
have “The right to discuss your child’s health
condition with a licensed healthcare professional
and to be informed if there are significant medi-
cation changes.” However, it compiles and prom-
ises to parents a broad array of rights not seen in
other jurisdictions.

The challenge of obtaining parent and guard-
ian as well as youth informed consent for treat-
ment in juvenile justice settings poses hard
questions. What does consent mean in a coercive
world in which you or your child is in custody?
Although strides have been made in individual
jurisdictions, parents whose children are incar-
cerated do not have full information about their
behavior, responses to particular circumstances,
trouble they may be having with individual youth
or staff, or a host of other details they might nor-
mally factor into weighing treatment recommen-
dations. In addition, parents may be fearful that
refusing to consent might get their children in
trouble, or they may not know what their options
are in a system where they cannot just make an
appointment and bring the child elsewhere for a
second opinion. Mental health professionals in
contact with families to discuss their children’s
care and obtain informed consent should remain
aware of these factors and take extra care to
ensure that parents and guardians have enough
information to provide meaningful consent.

Sandra McPherson in her chapter on forensic
practices points out additional challenges with
obtaining youths’ informed consent. These
include youths’ limited comprehension, lack of
trust of adults in confinement settings, ethical
questions of off-label prescribing where risks
and benefits are unknown, and the limited ability

of adolescents to understand sophisticated expla-
nations of probability. Practitioners working with
youth must take the time and care necessary to
explain their recommendations, answer ques-
tions, anticipate questions youth do not know
how to ask, and check to see if youth understand
during discussions seeking informed consent.

Contributions of Brain Development
Research

Many important developments for youth charged
with crimes have come about in recent years as
understanding of adolescent brain development
has made its way from the research realm into
court decisions, legislative debate, and policy
deliberations about the nature of youth offender
culpability (Soler et al. 2009). As Jeffrey Shook
notes in his discussion of juvenile life without
parole sentences, the Supreme Court’s recent
decisions, first finding the juvenile death penalty
unconstitutional (Roper v. Simmons 2005), and
then invalidating life without parole for youth
whose crimes did not include murder (Graham v.
Florida 2010), have provided new opportunities
for advocates to push back the most draconian
sentences for youth tried in the adult system.
Baptiste Barbot and Scott Hunter explain in
their chapter on developmental changes in ado-
lescence how further understanding of the neuro-
biological and psychosocial underpinnings of the
“storm and stress” of adolescent development
may help shape justice system response to juve-
nile offending. Elizabeth Scott and Laurence
Steinberg offer a “developmental model,”
informed by our understandings of brain devel-
opment, as a new option to respond to youth
crime and reduce adult court transfer. Under this
model which recognizes adolescents’ lesser cul-
pability, most youthful offenders would remain
in the juvenile justice system, where the chances
of receiving some rehabilitative care are greater
than in the adult system (Scott and Steinberg
2008). This option holds promise of more effec-
tive approaches to youth crime, since we know
from research that trying and sentencing youth in



adult court makes us all less safe (Redding 2010).
The translation of brain development and other
influential research into practice is a key contri-
bution that the mental health field continues to
make to juvenile justice.

Conclusion

The more that juvenile justice decision makers
incorporate an understanding of youths’ develop-
mental and mental health needs into policy, train-
ing, and practice, the greater the likelihood of
successful outcomes for youth. Forensic mental
health practitioners can play a key role in shaping
policy and practice while providing individual
mental health services in both community-based
and locked settings. Opportunities abound for
psychologists, psychiatrists, and clinical social
workers to educate juvenile justice personnel in
formal and informal settings in order to help
reduce the punitive atmosphere of many locked
facilities. At the same time, the goal should be to
serve youth in the least restrictive environment
necessary for public safety.

Balancing adequate information sharing with
the need to protect youth from self-incrimination
is a particular challenge for mental health profes-
sionals that could be solved through legislative
change. Valuing families and finding ways to
incorporate them more fully into decisions about
their children is a core goal to be pursued as well.
As juvenile justice reformers seek to improve the
effectiveness of juvenile justice interventions
while reducing unnecessary use of confinement,
the mantras of the field today include closer
to home, more humane, trauma-informed, and
evidence-based. Many resources and new solu-
tions to promote those goals are found in this
handbook. And, as many authors note, many
more resources and solutions are still waiting for
mental health practitioners and researchers to
collaborate, innovate, develop, and evaluate them.

Mental health professionals committed to
working with court-involved youth are essential
to juvenile justice today, despite the many barri-
ers and challenges this environment imposes on
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mental health practice. Meeting youth in the
juvenile justice system at the intersection of
crisis, consequences, and opportunity brings with
it the possibility of making a great difference in
their lives.
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Developmental Changes
in Adolescence and Risks
for Delinquency

Baptiste Barbot and Scott R. Hunter

Adolescence is a critical developmental period
considering the quantity and intensity of related
changes (e.g., biological and psychosocial),
which may represent, in themselves, risks for
present and future delinquency. It is indeed well
established that the age—crime curve peaks dur-
ing adolescence (e.g., Landsheer and van Dijkum
2005) and that the rate and severity of offences
occurring during this period are strong predictors
of later offences (e.g., Overbeek et al. 2001).
Furthermore, the number of juvenile offences is
extremely high in the USA, with 2.11 million
juveniles arrested in 2008, a rate of about 2.4% of
10- to 17-year olds. Among these, 96,000 juve-
niles were arrested for violent crimes, including
1,280 murders (Sickmund 2010; Puzzanchera
et al. 2010). Despite the frequency of juvenile
delinquency, young offenders are rarely taken
into consideration in the literature on normative
adolescent development, and it would be conse-
quently incorrect to assume that delinquency pre-
cludes youth from experiencing processes that
are typical during this developmental period (e.g.,
Knight et al. 2009). Accordingly, the ways in
which the justice system responds to juvenile
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offending should be informed by the lessons of
developmental science (Steinberg 2009).

The concept of “storm and stress” has been
suggested (Rousseau 1762/1962), operational-
ized (Hall 1904), and revised (e.g., Arnett 1999)
to describe the tumultuous change inherent in
normative adolescence, and also to suggest path-
ways to delinquency. In this chapter, we build
upon this concept by analyzing the developmen-
tal changes of adolescence as a fundamental con-
text for the emergence of a range of behavior and
outcomes that may include delinquency. Such
contextualization could help to understand how
“normative” experiences of rule breaking may
persist into a delinquent identity. Complementing
Steinberg’s (2009) review on adolescent devel-
opment and its implications for the treatment of
juveniles in the justice system, we examine neu-
robiological and psychosocial changes of adoles-
cence as vulnerable contexts for the emergence
of delinquency. First, we introduce the key char-
acteristics of adolescent development in terms of
neurobiological and psychosocial changes.
Second, we describe how this natural develop-
mental process can lead to maladaptive adjust-
ment and behavior, ranging from “typical”
manifestations of adolescent behavior to more
troubling outcomes such as delinquency and psy-
chopathology. Third, we examine more deeply
the neurobiological factors that may be involved
in the emergence of such outcomes. Finally, we
review the major aspects of emerging identity
that may result in internal conflicts, maladaptive
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behaviors, and delinquency. We conclude by
underlining the advantages of contextualizing
delinquency in neurobiological and identity
changes, and by hypothesizing that developmental
asynchronies may explain individual differences
in experiencing storm and stress. Understanding
these developmental changes individually thus
provides insight into the emergence of juvenile
delinquency in adolescence. Taken together, they
offer new perspectives for delinquency theory
and research with implications for tailored inter-
ventions, grounded in adolescent development.

Developmental Storm
in Adolescence

Several volumes on adolescent development
would be necessary to describe the quantity, the
intensity, and the complex interaction of the
changes occurring during this period of life, and
how these changes may represent specific vulner-
abilities for developing adolescents. In modern
societies, adolescence is indeed often character-
ized as a period of “storm and stress” (e.g., Hall
1904) or “developmental storm” (e.g., Cloutier
2005), as the intensity and rapidity of the changes
experienced by youth are significant and widely
observed. Across all these changes, the task of
adolescence is above all the formation of an iden-
tity, which is triggered by environmental, social,
pubertal, and neurobiological changes. These
neurobiological changes, specifically, lead to
increased cognitive capacity, which allows the
new meta-reflexive questions of identity forma-
tion. The multitude of adolescent changes also
results in behavioral manifestations such as risk
taking,! impulsivity, and emotional disturbance.
In this section, we introduce the key psychosocial
and neurobiological transformations of adoles-
cence in order to better understand the emergence
and peak of delinquency during this period of
life, as further explored in the next section.

! The tendency to engage in behaviors that have the poten-
tial to be harmful or dangerous, yet at the same time provide
the opportunity for some kind of outcome that one per-
ceives as positive (e.g., the thrill of driving at unsafe speeds,
or the feelings of euphoria from taking a new drug).
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Adolescent Neurobiological
Development

Puberty represents the onset of adolescence, and
the mechanistic and outward physical changes
involved have been widely studied and reported
in the literature. However, the human brain
undergoes substantial development during ado-
lescence, and until recently the specific develop-
mental changes occurring in the brain were
opaque. While there is still much to learn,
researchers have identified two neurobiological
systems that are particularly important in regulat-
ing behavior during adolescent development: the
socioemotional system and the cognitive control
system (Casey et al. 2010; Steinberg 2008).

The socioemotional system processes social
and emotional information and compels individ-
uals to act in ways that maximizes pleasure and
minimize displeasure. Due to the system’s role in
reinforcing pleasurable behaviors, one of its
major components is commonly referred to as the
reward pathway or reward center, and it is par-
ticularly important when considering the risk
versus reward considerations that are a key fea-
ture of risky decision making (Steinberg 2008).
The other system, the cognitive control system, is
generally responsible for executive functioning,
including response inhibition, affective control,
planning, weighing risks and rewards and simul-
taneous consideration of multiple sources of
information—and these are critical features for
identity formation, as reviewed below. These two
systems, the socioemotional system and the cogni-
tive control system have been observed to mature
substantially during adolescence, but they do not
develop at exactly the same time. As a whole, the
socioemotional system develops rapidly during
early adolescence likely triggered by puberty, and
is undistinguishable from adults by middle adoles-
cence (age 15-16). While the cognitive control
system also shows gains in early adolescence, its
development is more gradual than the socioemo-
tional system, and only reaches the final stages of
maturation as late as early adulthood (age 18-24)
(Casey et al. 2010; Steinberg 2009).

This developmental lag of the cognitive control
system, described as a temporal gap (e.g., Steinberg
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2009), is the typical neurobiological context of
adolescent behavior. The lack of inhibition from
the developing cognitive control system results in
a brain that is highly susceptible to social and
pleasurable influences, has decreased capacity to
plan ahead, and weigh the consequences of risky
behavior. This temporal gap is analogous to how a
growing adolescent’s body can develop dispro-
portionately, resulting in an awkward teenage
look; similarly, the asynchronous development of
neurobiological systems predisposes adolescents
to characteristic behaviors, such as risk taking and
impulsivity. Adolescents’ greater susceptibility to
peer influence and decreased capacity to plan for
the future are additional factors that influence risk
taking and impulsivity and can be explained by
this temporal gap of developing brain systems.
The specific cellular changes that occur in the
developing brain and ultimately lead to the forma-
tion of an adult brain are complex and there is still
much to be discovered; however, underlying cel-
lular changes can be inferred from observations
made at the anatomical level. Brain development
in late childhood and adolescence involves a
gradual decrease in total gray matter and an
increase in total white matter (Giedd 2004). The
gray matter is distributed along the outer portion
of brain structures and it primarily contains neu-
ron cell bodies that project onto other cells both
within the gray matter and also to other regions of
the brain. The decrease in gray matter corresponds
to maturation because neurons of the gray matter
are thought to undergo synaptic pruning, which
results in improved coordination and specializa-
tion of neurons for specific cognitive tasks
(Gogtay et al. 2004). The white matter differs
from gray matter in that it does not contain cell
bodies, and is primarily made up of the myeli-
nated (i.e., long and fast) connections between
brain regions. The volume of white matter contin-
ues to increase linearly before stabilizing in adult-
hood, suggesting that connections between
cortical and deep brain regions continue to
increase until early adulthood when the brain has
established the network of communicating neu-
rons between its regions (Paus 2005). Such studies
demonstrate that it is not until early adulthood
(age 18-22) that the human brain is anatomically
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stable over time (i.e., fully developed). The
increasing specialization of neurons and improv-
ing interconnectivity of brain regions, occur in
both neurobiological systems, the socioemotional
system, and the cognitive control system. The
emerging interconnectivity between these devel-
oping brain systems is a possible mechanism to
explain individual behavioral tendencies, includ-
ing risk-taking and impulsivity (Casey et al.
2010). The brain maturation that occurs during
adolescence is also responsible for cognitive
changes that allow new meta-reflexives questions
involved in the process of identity formation.

Adolescent’ Psychosocial Development
and the Quest for Identity

Adolescence is a fragile period of “crisis,” which
is a crucial time for identity development. Erikson
(1968) used the term “crisis” to refer to a time of
fragmentation and conflict, and to describe how
adolescent development happens through contra-
dictions and uncertainties about the self. Indeed,
the adolescent’s quest for identity refers to the
new question “Who am I?” allowed by the new
development of the brain (see previous section),
major environmental changes, and the new
dynamic of the need for affiliation/socialization
and individuation. The formation of identity in
adolescence is the pursuit of a feeling of self-
sameness and existential continuity across con-
texts and situations (Erikson 1968). This is
reached through a complex dynamic between
two aspects of identity: the personal and the
social. The personal aspect of identity refers to
the need for individuation, or need to be unique,
independent, while the social aspect involves the
search for the feeling of belonging to a social
group (cf. Tajfel 1982) and being accepted by a
group of peers. This dynamic makes the balance
between “self” and “others” a developmental
challenge (e.g., Kroger 2003). This quest for
identity is also compelled by an essential adapta-
tion to a “new” body (i.e., puberty and other
biological changes), and changes in cognitive
functioning (i.e., access to abstract reasoning)
allowing new abilities in self-representation
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(e.g., Harter 2003), as well as for interpreting and
interacting with the social world. At the same
time, identity development occurs during a period
of the first significant decisions of life, which are
often required due to environmental and societal
demands imposed on youth (e.g., such as the choice
of a school curriculum that will determine one’s
future career opportunities). These commitments
and commitments in general strongly contribute
to the adolescent’s self-image, since they define
social categories that serve as a source of self-
esteem (cf. Bosma 1994, Tajfel and Turner 1986).

Among different theoretical approaches, the
identity status paradigm (Marcia 1966) has been
used for decades to empirically describe identity
formation in adolescence (e.g., Berzonsky and
Adams 1999; Kroger et al. 2010; Zimmermann
et al. 2010). In his early work based on the
Eriksonian perspective of identity, Marcia (1966)
focused on the outcome of the identity crisis in ado-
lescence. He realized that adolescents’ ability to
formulate their commitments—an essential aspect
for defining the self—depended on whether or not
they experienced a period of “crisis,” or exploration
of many possible commitments, which may lead to
doubts and uncertainties about the self. For Bosma
(1994), the amount of exploration involved in
achieving the commitments reflects on the stability
and flexibility of the sense of identity. Indeed, com-
mitments have a social significance and provide a
definition of the adolescent to him/herself (e.g.,
Bourne 1978; Kroger 2003). Therefore, the inten-
sity of the commitments reveals the strength of the
adolescent’s sense of identity (Bosma 1994).
Accordingly, Marcia (1966) constructed a model of
four “identity statuses” based on an adolescent’s
level of exploration and commitment in significant
ideological and interpersonal domains of life (e.g.,
future profession, leisure activities, politics, reli-
gion) (see Table 2.1). As described later, each iden-
tity status is related to various levels of psychosocial
maturity,> and can explain adolescent decision
making and delinquency.

2Psychosocial maturity has been defined as the capacity
of the individual to function adequately on one’s own, to
make decisions without excessive reliance on others, to
contribute to social cohesion, and to interact adequately
with others (e.g. Greenberger and Sorensen 1974).
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Table 2.1 The identity statuses paradigm (adapted from
Marcia 1980)

Exploration®
Low High
Commitment® Low Diffusion Moratorium
High  Foreclosure Achievement

“Level (low or high) of exploration of commitment and
corresponding identity statuses

Identity achievement status has been described
as the goal (or ideal) of a developmental trajec-
tory because it characterized adolescents who
have explored different areas of life and then
committed themselves through personal choices
in these domains. Therefore, this status is often
described as the most mature developmental con-
figuration in Western societies (e.g., Waterman
1999). Since commitments are grounded in their
experience, identity achievers (i.e., adolescents
in identity achievement status) are able to articu-
late the reasons for their choices. They are also
described as intrinsically motivated (Waterman
2004) and open to new experience (Clancy and
Dolliger 1993). Conversely, Identity-diffusion
status is an identity structure resulting from a
lack of exploration associated with a lack of com-
mitment in significant domains. In other words,
diffuse adolescents do not attempt to commit,
which reflects a low level of psychosocial devel-
opment and often a less mature identity (e.g.,
Waterman 1999). Identity-diffusion is associated
with negative outcomes such as low intrinsic
motivation (Waterman 2004), lack of self confi-
dence (Dunkel 2000), higher conformism (Adams
et al. 1985), and more risk for alcohol and drug
abuse (Jones and Hartmann 1984). The
Moratorium status describes adolescents in a
period of wide exploration, a quest for identity
with intense questioning about possible commit-
ments. The Moratorium identity is per se, the
period of identity “crisis” discussed above. In
their narrative, adolescents in Moratorium
describe a lot of dilemmas, internal conflicts, and
often anxiety about themselves and their future
(e.g., Yoder 2000). Cognitively, Moratorium’s
intense exploration is consistently associated
with greater divergent thinking (Barbot 2008).
While adolescents in this status show more
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emotional disturbance and higher anxiety than
other statuses, they also show higher openness
to experience (Clancy and Dolliger 1993).
Conversely, the Foreclosure-status is character-
ized by very strong commitments that do not
result from a period of exploration, but rather a
deep internalization of parental and social values.
These strong commitments leave little opportu-
nity for exploration and reconsideration. Foreclosed
adolescents are generally extrinsically motivated
and dependant on relevant external forces for
guidance and decision making (e.g., Archer and
Waterman 1990; Marcia 1980). They attach great
importance to preserve their identity through
rigidly held beliefs and inflexible values (e.g.,
Berzonsky and Sullivan 1992; Dollinger 1995).
On the other hand, they may be less inclined to
take risks (Jones and Hartmann 1988) and to be
open to experience (Clancy and Dolliger 1993).
By protecting their commitment and their iden-
tity, these adolescents may have higher self-esteem
than Moratorium and Diffuse adolescents (e.g.,
Cramer 1995), possibly for defensive reasons
(Marcia 1980).

Confirming that the Diffusion status is a less
mature configuration, whereas Achievement is
more mature, evidence from numerous longitudi-
nal studies indicates a prevalence of identity
Diffusion in the beginning of adolescence, and
the highest rate of Achievement in late adoles-
cence (e.g., Kroger et al. 2010; Meeus et al. 1999).
As an illustration, a recent meta-analyses of 124
longitudinal studies using Marcia’s paradigm
(Kroger et al. 2010) indicated that about two-
thirds of the identity development trajectories
started at age 14 with either a Diffusion (36%) or
Foreclosure (28%) status, whereas Achievement
(15%) and Moratorium (22%) statuses were less
frequent. The reverse pattern was found in late
adolescence, but the highest rate of Achievement
is in fact more prevalent beyond adolescence
(47% among 30- to 36-year olds), also suggesting
that identity development does not necessarily
end in adolescence (Kroger et al. 2010).

While these differences in identity status dis-
tribution suggest a direction of change from
Diffusion to Achievement (e.g., Marcia 1980,
1993; Waterman 1999), the developmental
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sequence in forming identity during adolescence
is, however, multi-phasic (e.g., Matteson 1975)
and not hierarchical, with a variable number of
periods of stability, “regressions,” and “progres-
sions.” Thus, throughout adolescence, identity
does not develop linearly between the Diffusion
status and the Achievement status. Conversely, it
may be constantly explored and reconsidered
(e.g., Crocetti et al. 2008), in particular when
adolescents face new events of life or have to
make new commitments.

The concept of Identity confusion proposed by
Erikson (e.g., Erikson 1970) is useful to under-
stand how this developmental task of identity
formation is a difficult process which may lead to
internalizing or externalizing problems. Identity
confusion reflects the state in which the individ-
ual fails to resolve identity crisis and does not
have a strong feeling of identity. According to
Erikson (1970), a state of identity confusion,
often seems to be accompanied by all the neu-
rotic or near-psychotic symptoms to which a
young person is prone on the basis of constitu-
tion, early fate, and malignant circumstance.
Correspondingly, Marcia (1980; see also Archer
1989) advanced that each identity status is asso-
ciated with both protective and risks factors for
psychopathology (e.g., phobia, depression, anxi-
ety) and other psychosocial problems (e.g., drug
abuse, delinquency), except perhaps in the case
of identity achievement, which would more likely
be associated with only protective factors.
According to Marcia’s (1980) review, the protec-
tive factors associated with Identity Achievement
include autonomy, reflection, self-esteem, post-
conventional moral reasoning, mature intimacy,
cultural sophistication, and an internal locus of
control. Conversely, risk-factors mostly associ-
ated with Diffusion and Foreclosure include
authoritarianism, pre-conventional and conven-
tional moral reasoning, an external locus of
control, less self-directedness, stereotyped inter-
personal relationships, a preference for cognitive
simplicity or disorganized cognitive complexity,
and impulsivity. In a later section, we review
what makes the process of identity formation a
particularly vulnerable process for the develop-
ment of delinquency.



From Developmental Storm
to the Perfect Storm: Risks Inherent to
Adolescent Development

At the inception of adolescent development as an
area of scientific study, the term ‘“storm and
stress” was used to characterize the chaos, pas-
sion, energy, and tumult that was more often
observed in adolescence than in other age groups
(e.g., Hall 1904). The “storm and stress” issue
has been explicitly considered in relation to ado-
lescent normative development to describe ado-
lescents’ typical tendency (a) to question and
contradict their parents (adolescence is a time
when conflict with parents is especially high,
which is associated with a tendency to be rebellious
and to resist adult authority), (b) in their mood
disruptions (adolescents tend to be more volatile
emotionally and to experience more extremes
and swings of mood, including more frequent
episodes of depressed mood), and (c) in their pro-
pensity for reckless and antisocial behavior (they
have higher rates of reckless, norm-breaking,
and antisocial behavior) (Arnett 1999). Indeed,
adolescence has long been associated with height-
ened rates of antisocial, norm-breaking, and
criminal behavior, particularly for boys. Hall
(1904) included this as part of his view of adoles-
cent storm and stress, suggesting that “a period of
semi-criminality is normal for all healthy [adoles-
cent] boys” (Vol. 1, p. 404). While this idea is still
accepted, as suggested by international guidelines
on adolescent delinquency (United Nations 1990),
adolescents do vary a great deal in the extent to
which they participate in reckless and antisocial
behavior (Arnett 1999).

If adolescence is expected to be a time of
storm and stress for all, there may be adolescents
whose serious problems go unrecognized and
untreated, while adolescents who are experienc-
ing normal difficulties may be seen as pathologi-
cal and in need of treatment (Arnett 1999).
Similarly, startling statistics on psychiatric symp-
toms, mortality, crime, and drug abuse, should
not be misconstrued to suggest that all adoles-
cents are criminals, or even that all adolescents
are greatly affected by storm and stress. However,
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epidemiological data identify adolescence as the
most common time of life for psychiatric illness
to emerge (Kessler et al. 2005), and adolescents
have been observed to have higher rates of
depressed mood than either children or adults
(Petersen et al. 1993), which is consistent with
common observations of adolescent storm and
stress. US mortality statistics also reinforce the
notion that adolescence is a time of storm and
stress as accidents, homicide, and suicide are the
three leading causes of death for 15- to 19-year-
olds (Heron 2007), which is also the case world-
wide. Indeed, the leading causes of death for all
countries combined in ages 15—19 are road traffic
accidents (11.6%), self-inflicted injuries (7.3%)
and violence (6.2%). Furthermore, in the 20-24
age group, deaths from HIV/AIDS become the
second leading cause of mortality (8.3%) (Patton
et al. 2009), in large part a consequence of the
increased risky sexual behavior that occurs in
adolescence.

Just as disquieting are studies suggesting that
“extreme forms” of storm and stress (such as
delinquency) are associated with mental disor-
ders (e.g., Fazel et al. 2008). A number of US
studies report that nearly 70% of incarcerated
youths and 50% of youths on probation screen
positive for at least one mental disorder, and in
those that screened positive, rates of comorbidity
were as high as 80% (Teplin et al. 2002;
Wasserman et al. 2002, 2005). Setting out to fur-
ther estimate the disease burden of mental health
in incarcerated youths, a recent meta-analysis on
the international prevalence of mental disorders
among juveniles in correctional facilities included
data from 25 studies from eight countries for a
total of 13,778 boys and 2,972 girls (mean age
15.6 years, range 10-19 years) (Fazel et al. 2008).
Results are summarized in Table 2.2. The investi-
gators state that they limited their analysis to psy-
chotic disorders, major depression, and ADHD
due to their treatability, and to conduct disorder
because of its prognostic value. Substance abuse
prevalence was also excluded due to the substan-
tial influence of reporting and ascertainment bias.
While these data offer a limited view of disease
burden, they have external validity that far
exceeds individual studies in a field with limited
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Table 2.2 Aggregated prevalence of juvenile psychopa-
thology in correctional facilities compared with commu-
nity estimates

Correctional facilities Community
Boys (%) Girls (%) estimates® (%)

Psychotic disorder ~ 3.3° 2.7° 0.3
Major depression  10.6° 29.2° 5
ADHD 11.7° 18.5° 3
Conduct disorder  52.8° 52.8° 4
PTSD 10.9¢ 14.7¢ 1

aUS data (Costello et al. 2005)
"Fazel et al. (2008)
cUS data (Abram et al. 2004)

epidemiological data. Nonetheless, to offer a more
complete picture, the table also includes findings
in Post-Traumatic-Stress-Disorders (PTSD) preva-
lence from a recent large US study of 532 males
and 366 females from a single urban area (Abram
et al. 2004). For comparison, the median US-wide
community prevalence of the same disorders are
also listed (as reported by Costello et al. 2005),
but similar to reports on disease prevalence in
incarcerated youth, the reviewers caution that
remarkably few rigorous epidemiological surveys
reporting the general prevalence of mental disor-
ders in adolescents have been carried out, hence
the lack of precision in the numbers reported.

Table 2.1 clearly shows that the burden of
mental illness in delinquent adolescents is high
(with rates of psychotic disorder, ADHD, conduct
disorders and PTSD above ten times greater than
for the community estimates; and two to six times
higher rates for major depression). In other words,
incarcerated adolescents tend to present much
higher risks for psychopathology (Teplin et al.
2002). However, it should be noted that incarcer-
ated youths represented only approximately 35%
of all delinquency cases in 2007 (Puzzanchera
etal. 2010). Therefore, these epidemiological data
may disregard possible other prevalent diseases of
adolescents who are not detained as well as those
who evade the juvenile justice system and/or the
mental health care system. Thus, it appears that
storm and stress in adolescence is sometimes
much more severe than the three keys aspects usu-
ally mentioned in the literature and reviewed
above: conflict with parents, emotional distur-
bance, and antisocial behaviors.
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Although contemporary views of adolescence’s
storm and stress have attempted to revise, or
reconsider it (e.g., Arnett 1999), the concept still
presents a limited view of the risk involved in
adolescence. Nor does it take into account the
important consideration of complex interaction
of risk and resilience factors that go far in
accounting for which adolescents are most likely
to have difficulty (for review see Loeber 2008).
Of course, many adolescents proceed through and
emerge from this developmental stage without
any great conflict or negative outcomes.

Thus, typical adolescent changes are expressed
as a broad range of outcomes. Most adolescents
experience the typical storm and stress as
described above. Others experience storm and
stress to a more “‘extreme” degree: at one extreme,
albeit rare, is total absence of storm and stress; at
the other extreme is severe storm and stress,
including delinquency and psychopathology that
may be comorbid. Given that storm and stress is
exclusively an adolescent phenomenon, it is rea-
sonable to situate it in the unique developmental
specificities of this period of life. Accordingly,
the degree of storm and stress expressed may be
rooted in how one experiences the most salient
changes of adolescence: neurobiological changes
and identity formation.

As identity formation is the key developmen-
tal task of adolescence, this difficult process may
indeed be particularly associated with various
degrees of storm and stress expressions, includ-
ing delinquency in the extreme. In a later section,
we will describe different approaches in psychol-
ogy suggesting that delinquency in adolescence
can be understood as a consequence of identity
formation issues that adolescents face—espe-
cially dealing with emerging personal, social,
gender, and ethnic identity—and delinquency is
in most cases, a way of coping maladaptively
with such identity issues. Typical manifestations
of storm and stress can also be understood in this
light. For instance, conflicts emerging from the
contradictions between the need for affiliation
(being part of a social group) and the need for
individuation (need for autonomy) represent a
developmental process that is easy to relate to the
typical manifestations of storm and stress
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described above: conflicts with parents and
“emotional disturbance.” While conflict with—or
detachment from—parents reflects the develop-
mental need for individuation and autonomy (e.g.,
Steinberg 1990), it is only one aspect of larger
changes in the adolescent’s social environment.
Interpersonal development also includes a neces-
sary investment in the sphere of peers, which is a
key influence in identity development and psy-
chosocial development in general. In other words,
the fundamental elements of storm and stress—
conflicts with parents, emotional disturbance, and
antisocial behavior—can be understood in terms
of the psychosocial changes related to identity
formation in adolescence. By extension, delin-
quency, as an extreme expression of storm and
stress, can also be understood in these terms.

Just as significant is the neurobiological devel-
opment that underlies the typical behavioral
changes observed in adolescence. Recent research
efforts in this domain offer a new perspective to
understand typical manifestations of storm and
stress as well as more serious forms of antisocial
behavior and delinquency. For instance, risk tak-
ing and impulsivity are features of adolescence
that are easy to relate to the underlying develop-
mental trajectory of the adolescent brain: the rapid
development of the socioemotional system means
that adolescents have a highly active reward path-
way (strongly connected to risk-taking) for which
the cognitive control system has not yet developed
the adult levels of inhibitory strength to prevent
impulsivity. This neurobiological context predis-
poses an adolescent to risky and impulsive behav-
iors as well as affective dysregulation, all of which
contribute to typical expressions of storm and
stress, and may lead to rule breaking and delin-
quency. In the same vein, the temporal gap between
these two neurobiological systems leaves adoles-
cents more susceptible to external influence includ-
ing anti-social peer influence. Furthermore, this
gap may account for a relative disregard for future
consequences, which along with peer influence, is
implicated in adolescents’ serious risk-taking.
More broadly, these neurobiological changes
underlie the development of new cognitive capaci-
ties that enable the adolescent’s new interpreta-
tions and interactions with the world, engaged in
the considerations of identity formation.
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To sum up, delinquency can be situated as an
extreme expression of storm and stress, grounded
in inevitable neurobiological development and
identity formation inherent to adolescence.
Neurobiological and identity changes are indeed
among the most salient in adolescent develop-
ment, and are two complementary components in
the process of becoming an adult. While neurobi-
ology and identity perspectives are quite separate
in the literature, they are not mutually exclusive
and both provide insights to understand the range
of adolescents’ behaviors. Neurobiological
changes help, for example, to understand the pro-
pensity for risky behaviors, impulsivity, and
emotional lability that emerge in adolescence. At
the same time, the identity formation process
provides further insights in that it guides the
expression of these behaviors (e.g., break the law
in the need for exploration, or to integrate into a
peer group), and such maladaptive behaviors may
crystallize into a persistent delinquent identity.
Taken together, identity formation and neurobio-
logical development provide a complementary
view to elucidate “normative” storm and stress as
well as more serious delinquent behaviors.
Indeed, recent and successful interdisciplinary
approaches such as social neuroscience (Cacioppo
et al. 2007) devoted to understanding how bio-
logical systems implement social processes and
behavior, have proved to be promising to eluci-
date, inform, and refine theories of social behav-
ior (Cacioppo etal. 2007). Extending this approach
to the study of delinquency, by situating how
neurobiological changes and identity formation
processes results in delinquency, could offer a
new light to understand the phenomena. In the
following sections, we explore this developmen-
tal contextualization in depth by considering
separately these two key aspects of development.

Neurobiological Development
and Risks for Delinquency

Until recent decades our understanding of ado-
lescent brain development was largely informed
by the limited information gathered from post-
mortem and behavioral studies, but advances in
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research and especially neuroimaging have
accelerated our understanding. Such advances
have in turn shed new light on behavioral studies,
offering analyses that go beyond observations of
behavioral tendencies by proposing etiological
neurobiological foundations of adolescent behav-
ior. As introduced earlier, the model of adolescent
brain development we describe here involves the
coordinated development of two neurobiological
systems, the socioemotional system, and the cog-
nitive control system. We begin by describing
each system in some detail and then consider how
the differential timing of development of the two
systems predisposes adolescents to risk taking (or
reward seeking) and impulsivity, both of which
are important features of adolescent behavior that
may lead to delinquency. We also relate peer influ-
ence and adolescents’ future planning to the neu-
robiological model of adolescent development, as
these two psychosocial factors are particularly
relevant to delinquent youth (Steinberg 2008).

The Socioemotional System: Reward
Susceptibility and Risk-Taking

The increased emotionality of adolescents is
rooted in the rapid neurobiological development
of the socioemotional system (Steinberg 2008).
Anatomically, this system is contained within deep
brain structures and as such it is often characterized
as subcortical, but certain cortical areas have also
been implicated. Specific locations include the
amygdala, ventral striatum, orbitofrontal cortex,
medial prefrontal cortex, insula, and superior
temporal sulcus. In addition to accounting for the
neural basis of social attachment and emotional
impulses, the system also contains the develop-
mentally important reward pathway, which has a
centralroleinadolescentrisktaking. Understanding
adolescent patterns of risk taking provides some
explanation for the entire range of risky behaviors
exhibited in adolescence, including potentially
delinquent behaviors.

The generally increased risk-taking behavior
among adolescents is popularly attributed to a
teen’s sense of invincibility or a decreased
perception of potential risks. This idea, however,
is inconsistent with a body of research that
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describes the opposite: contrary to the popular
belief that increased risk taking in adolescence
results from adolescents’ sense of invincibility or
a decreased awareness of potential risk, studies
show that perception of risk is actually observed
to be at its highest in early adolescence and is still
typically higher in middle/late adolescence than
in adulthood (Millstein and Halpern-Felsher
2002). In fact, the notion of auto-invincibility is
actually more frequent in adulthood than any
younger age. It is therefore somewhat surprising
that while adolescents are generally more aware
of potential risks than adults, they nonetheless
engage in more risky behavior. The explanation
for this is based on a risk-reward paradigm of
decision making, supported by research into
reward sensitivity and reward seeking. As we dis-
cuss below, increased risk taking appears to have
more to do with adolescents’ heightened sensitiv-
ity to intense rewards than to their perception of
risk (Galvan et al. 2007; Steinberg 2008).

The neurobiological basis of the relationship
between reward seeking and risk taking rests
within an important component of the socioemo-
tional system, the reward pathway. Activation of
this pathway is associated with pleasurable feel-
ings about one’s self, and dopamine is the chief
neurotransmitter involved. Animal models have
suggested that a rapid decline in dopamine recep-
tors occurs at the onset of puberty (Sisk and Foster
2004; Sisk and Zehr 2005; Teicher et al. 1995).
With fewer receptors to transmit signal, greater
stimulation is required to activate the neurons,
thus compelling adolescents to seek more intense
behavioral and emotional rewards, which are the-
orized to cause release of high levels of dopamine
that, in turn, activate the brain reward system,
even with its reduced number of receptors. This
phenomenon has implications for adolescent risk
taking, as such high-intensity rewards are often
also associated with great risk (e.g., driving
90 mph on the highway at night, engaging in sex-
ual activity with an unknown partner, stealing
something that is really wanted). Thus, much of
the risk taking observed in adolescents, including
rule breaking involved in delinquent behaviors,
may actually be explained by a neurobiological
compulsion to seek rewards intense enough to
activate the brain’s attenuated reward system.
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Numerous fMRI studies examining the activity
of socioemotional brain structures further the
hypothesis of how altered function of the reward
pathway in adolescence results in greater risk tak-
ing. In agreement with the theorized process of
stimulation from intense rewards, these studies
describe increased brain activity during reward
processing, the time immediately after rewards are
received, but they also note a heightened activity
during reward anticipation, the time immediately
before reward, when reward is uncertain. Both of
these observations were noted to be stronger in
early and middle adolescence and became indis-
tinguishable from adults by late adolescence
(Casey et al. 2008; Ernst et al. 2005, 2006; Galvan
et al. 2006), suggesting that for at least the reward
pathway, adult levels of development are achieved
after age 16. More recent studies have as well con-
cluded that early and middle adolescents have
greater anticipation for and response to high-
intensity rewards (Forbes et al. 2010; Van
Leijenhorst et al. 2010). While this neurobiologi-
cal tendency to highly anticipate and respond to
rewards is typical of most adolescents, the indi-
vidual manifestations of these general neurobio-
logical changes differ across individuals. These
individual differences account for the varied
behaviors of some adolescents who engage in very
little reward seeking and risk taking, whereas oth-
ers engage in more risk taking and are likely to
become delinquent.

Further evidence of heightened reward sensi-
tivity in adolescence relative to other age groups
has been widely observed in laboratory compari-
sons of adolescents and adults. Overall, children
and early adolescents are more sensitive to rewards
than to losses, but by late adolescence individuals
behave similarly to adults and are more sensitive
to losses (Cauffman et al. 2010; Crone et al. 2005;
Hooper et al. 2004). More precisely, adults appear
more conservative in a gambling task® because the

3The Iowa Gambling task in which individuals are given
four decks of cards from which they are told to choose at
will with the goal of winning the most money. Unknown
to participants, two of the decks have high value rewards,
but also many losses, and thus result in a net loss; whereas
the other two decks contain lower value rewards but result
in a net gain.
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influence of their recent experience with loss
outweighs the influence of their experience with
reward; whereas in adolescents, the influence of
experience with reward outweighs the influence
of experience with loss. This increased sensitivity
to reward has also been associated with specific
pubertal changes (for review see Dahl 2004). For
example, a recent study comparing reward-related
brain activity in adolescents in early versus late
pubertal stages, found a relationship between
reward-response and testosterone levels in both
boys and girls (Forbes et al. 2010). Such evidence
of a relationship between adolescents’ reward
sensitivity and the hormonal changes that occur in
puberty supports the idea of a physiological, neu-
robiological basis for the increased risk taking
observed in adolescence. While adolescents are,
for example, more likely than adults to drive reck-
lessly, to drive while intoxicated, to use varied
illicit substances, to have unprotected sex, and to
engage in both minor and more serious antisocial
behavior (Arnett 1999), the degree to which ado-
lescents engage in this behavior varies widely by
individual. The reasons for these individual dif-
ferences could be explained not only by differ-
ences in the function of the socioemotional system
(and in particular, the reward pathway), but also
by the interaction of this socioemotional system
with the cognitive control system.

Coghnitive Control System: Improved
Cognitive and Affective Control

As adolescents mature beyond puberty, their
reward-seeking behavior decreases as another
neurobiological system, the cognitive control sys-
tem itself matures and exercises greater control
on behavior. This system is generally localized to
cortical regions and is recognized as a top-down
control system of the brain’s more internal socioe-
motional system. Anatomically, the cognitive
control system is composed of the lateral prefron-
tal and parietal cortices and includes connections
to the anterior cingulate cortex. The development
of these regions is delayed relative to the socioe-
motional system, and this delay is a central pro-
cess of the changing adolescent brain—see the
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next section. This normal delayed development of
the cognitive control system has been confirmed
by both primate studies and human postmortem
studies indicating that the prefrontal cortex, a key
region associated with cognitive control, is actu-
ally one of the last brain regions to mature
(Bourgeois et al. 1994; Huttenlocher 1979). These
late changes that continue to occur in humans
after age 16 and progress well into early adult-
hood are the primary neurobiological basis for
which others, such as Steinberg (2009), have
argued that even late adolescents are developmen-
tally immature, and their particular immaturities
often play an important role in the motivation of
delinquent acts and criminal decision making.

The specific changes to occur in the prefrontal
cortex and cognitive control system include syn-
aptic pruning and continued myelination (Paus
2005), which respectively increase the efficiency
of neuronal communication and facilitate trans-
mission of nerve impulses. As these develop-
ments occur and neural connections are improved,
there is more coordinated activation of cortical
areas (Brown et al. 2005; Durston et al. 2006).
These developmental changes may manifest
as improved executive functioning, including
response inhibition, planning, weighing risks and
rewards and simultaneous consideration of mul-
tiple sources of information. Additional develop-
ments of this system include improved connections
between cortical regions and more internal
structures (Steinberg 2009). In other words,
these late stages of brain development improve
cognitive control of the structures implicated in
the socioemotional system. This interconnect-
edness between systems is the neural basis for
improved coordination of affect and cognition, a
hallmark of brain maturity. Conversely, any delay
in development of the cognitive control system
would result in affective dysregulation and
greater impulsivity. Most adolescents indeed
demonstrate such a delay as part of typical devel-
opment, whereas in others, there may be a more
profound delay that could contribute to a pro-
longed period of risk for delinquency.

The capacity of the cognitive control system
to regulate behavioral impulses can be analyzed
in studies examining impulsivity in adolescence.
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The trajectory of impulsivity, or the propensity to
act without considering the consequences of
one’s actions, differs from reward-seeking in that
impulsivity steadily decreases with age, and does
not peak in adolescence as do risk-taking and
heightened reward-seeking (Galvan et al. 2007;
Steinberg et al. 2008). The age-related decline in
impulsivity has been demonstrated in the labora-
tory with the Tower of London task* (Berg and
Byrd 2002). Younger children take no more time
before making their first move in complex sce-
narios than in simpler ones. More simply put,
children were observed to not pause and think
before making their first move during more com-
plex tasks. Impulsivity measured in this way
decreases steadily with age. So while adolescents
are less impulsive than children, they are none-
theless still more impulsive than adults and
this increased impulsivity in combination with
their heightened reward sensitivity reasonably
contributes to impulsive and risky behavior. Thus
it is reasonable to consider that these behaviors
occur within a spectrum of normal, in the context
of an immature brain with a still-developing cog-
nitive control mechanism. However, extreme
impulsive and risky behaviors that are associated
with delinquency can be better described in terms
of the interaction between the two brain systems,
particularly in the vulnerable period in adoles-
cence where the brain’s socioemotional develop-
ment outpaces its cognitive control.

Temporal Gap of Developing Brain
Systems and Immature Decision-
Making

The behavioral effects of the developmental lag
of the cognitive control system relative to the
socioemotional system are demonstrated in a
variety of studies describing adolescent decision
making and planning. Short of making direct
connections to the underlying developmental

“In this task participants have to arrange objects with the
goal of using a minimum number of moves and as quickly
as possible. Typical measures include time to first move,
total competition time and number of moves.
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neuroscience, these studies nonetheless provide
vivid examples of adolescents’ social, emotional,
and cognitive vulnerabilities that peak in middle
adolescence and then decrease in late adolescence
and into early adulthood, a pattern that is consis-
tent with the underlying neurobiological develop-
mental changes. These vulnerabilities include
increased reward sensitivity and impulsivity, and
the relevance of these particular adolescent fea-
tures to delinquency has already been empha-
sized. As Steinberg (2009) noted, two additional
psychosocial features of adolescence, a height-
ened response to peer influence and immature
future-orientation are of particular concern in
delinquent adolescents. Studies focusing on each
of these features arrive at conclusions consistent
with principals of neurobiological development,
suggesting that as adolescents mature, improved
cognitive control not only effects to attenuate
reward seeking and impulsivity, but more impor-
tantly, to dampen social influences and promote
goal-directed future planning.

For the large portion of adolescents who
commit crimes but do not persist in adulthood
(i.e., adolescence-limited antisocial behavior), it
has long been hypothesized that the imitation of
higher-status peers is a major motivation for
delinquent acts (Moffitt 1993). In support of this
assertion is the observation that adolescents are
far more likely than adults to commit crimes in
groups (e.g., Zimring 1998). This observation
can be widely related to identity formation (see
next section). While peer influence can be pro- or
antisocial as well as neutral, antisocial peer influ-
ence is of particular interest in considering the
underlying causes of juvenile delinquency. All
forms considered, the impact of peer influence on
behavior decreases over time for boys and girls
after reaching peak levels around age 15
(Steinberg and Monahan 2007). In a remarkable
laboratory demonstration (Gardner and Steinberg
2005), participants were randomly assigned to
perform a simulated driving exercise designed to
measure risk taking, either alone or in a group
with two other similar-age peers. Individually,
risk taking declined slightly with age, but within
all three age groups risk taking was greater
when the exercise was performed in groups.
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Furthermore, this group effect on risk taking was
by far the greatest for adolescents, while young
adults (i.e., college age) demonstrated interme-
diate levels of risk taking in groups compared
with the adult group (Gardner and Steinberg
2005). While research into the neural founda-
tions for the decreasing peer influence that is
thus observed in late adolescence and early
adulthood is limited, such studies can nonethe-
less be described by the neurobiological model:
it is the limited development of interconnections
between the socioemotional system and the cog-
nitive control system that leave adolescents more
susceptible to peer influence (Grosbras et al.
2007; Paus et al. 2008).

In addition to peer influence, adolescents also
differ from adults in their future orientation,
defined as their ability to plan for the future as
well as their perception of how their current posi-
tion (in society, employment, etc.) relates to their
plans for the future. Future orientation figures
prominently in adolescents’ engagement in anti-
social behavior, because it impacts the value one
assigns to the risk that may occur when making a
decision. Earlier it was noted that adolescents
may in fact be more perceptive than adults of the
risk inherent in certain situations. However,
adults generally exceed adolescents in their abil-
ity to coordinate their cognitive and emotional
awareness of potential future negative conse-
quences. Studies have shown that the develop-
ment of future orientation continues through
adolescence and into early adulthood. Specifically,
consideration of future consequences, concern
for the future and ability to plan ahead, all
increase with age (Greene 1986; Nurmi 1991).
These observations have furthermore been cor-
related to neurobiological studies that have
reported associations between future orientation
and age-related differences in the cognitive con-
trol system (Cauffman et al. 2005).

Additional insight into differences in adult
and adolescent future orientation is also provided
by a consideration of adolescents’ relatively lim-
ited life experience. Not only do adolescents have
fewer memories to rely upon when considering
future consequences, but they also perceive future
time differently in that they are less able to
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perceive the proximity of the future, and are
therefore less likely to heavily weigh future con-
sequences. Five years of time, for example, rep-
resents a full third of a 15-year-old’s life but only
represents a fifth of a 25-year-old’s, and given the
relative paucity of episodic or autobiographical
memory before school age (Nurmi 1991), such
relative differences in perception of time are even
more significant. Thus, 5 years into the future
reasonably seems much farther away to a 15-year-
old than a 25-year-old, and so long-term conse-
quences of present-day decisions are likely to
seem more immediate with increasing age.
Additionally, while it may be true that adoles-
cents are highly aware of potential risks, is it
likely that their relative inexperience with nega-
tive outcomes means that they lack the emotional
aversion to negative consequences that is elicited
by negative memories. It is important to consider
adolescents’ life experience as well as their devel-
opmental status in order to understand how they
perceive the future, more importantly, the extent
to which they understand the future consequences
of their present actions.

The ability to plan for the future and realistically
consider future consequences is a highly complex
cognitive task that requires a high level of inte-
gration of the cognitive control system and the
socioemotional system. For most adolescents,
future orientation proves challenging as their
brains are still developing the connections
between regions responsible for executive func-
tioning and episodic memory. Furthermore, by
middle adolescence, the socioemotional system
is largely developed, and so while adolescents
may experience social and emotional impulses
similarly to adults, their still-developing cogni-
tive control system means they are less able to
coordinate these impulses when planning and
making decisions (Steinberg 2009). Future orien-
tation only becomes more difficult to achieve
when adolescents are influenced by any number
of social influences that aggravate normative def-
icits most adolescents already face. Exposure to
violence, for example, can contribute to notions
of uncertainty about the future, and unstable rela-
tionships can increase emotionality, making
coordination of socioemotional impulses and
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executive functioning all more difficult (Nurmi
1991). Such disturbances of the complex cogni-
tive processes in future orientation provide some
insight into how social and environmental risk
factors for delinquency interact with the norma-
tive neurobiological “deficits” of the adolescent
brain (cf. Robbins and Bryan 2004). Indeed,
delinquency and other extreme expressions of
storm and stress can be better understood when
the trajectories of brain development are viewed
in complement with the psychosocial develop-
mental process of adolescence.

Identity Development as a Risk
Factor for the Emergence

of Delinquency and a Delinquent
Identity

Little is known about identity development among
juvenile delinquents; however, an increased under-
standing of this important developmental mile-
stone has implications, notably for rehabilitation
efforts (Grier 2000). For decades, identity theorists
have described failure in identity crisis resolution
as a possible cause for maladaptive adjustment
and identity-confusion (e.g., Erikson 1968). Such
maladaptive development can lead to the emer-
gence of a “delinquent identity,” which is in fact
a superposition of several aspects of identity
(United Nations 2003). For instance, and as we
will review closer more extensively throughout
this section, research on ego-identity has shown
that diffusion status (Berzonsky 1989; Marcia
1966) is associated with delinquency (Grier 1997,
2000), as well as alcohol abuse (Jones and
Hartmann 1988) and substance abuse (Jones et al.
1989). Issues with emerging ethnic-identity may
lead minority youth to be more aware of racial
discrimination (Lee et al. 2010). Incidentally,
perceived racial discrimination has also been
associated with delinquency (e.g., Anderson
1999), and this perception may mediate the
link between ethnic-identity and delinquency.
Gender identity, fully developing and expressed
during adolescence, may also be associated with
“gendered” roles predisposing more or less to
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delinquency (Walklate 2003). Indeed, due to
gendered stereotypes, males are more inclined to
break the rules and be involved in delinquent
behaviors. Largely, authors focusing on social
identity have also emphasized that several young
people may need to pursue their “delinquent rep-
utations” as a means to assert their identity (cf.
Emler and Reicher 1995). Complementary, psy-
chodynamic models of adolescent development
have explained violent behaviors and delinquency
in adolescence as an attempt to restore a men-
aced identity (e.g., Jeammet 2009). Finally, pro-
tective and risk factors for delinquency identified
in the literature (e.g., Shader 2003) have also
been recognized as strong mediators of identity
development (e.g., Yoder 2000), substantiating
the relationship between delinquency and iden-
tity development. These factors include gender,
parental involvement and monitoring, peer sup-
port, economic status, or attitude toward school.
In this section, we review four aspects of identity
(personal, social, ethnic, and gender) which may
be related to the emergence of delinquency and
its possible crystallization into a delinquent identity.

Personal Identity and Delinquency

Few researches using Marcia’s Identity-status
paradigm have linked the diffusion status with
delinquency and other behavioral problems (e.g.,
Grier 1997, 2000; White and Jones 1996; Jones
etal. 2003). Grier examined identity status among
a group of African American male juvenile delin-
quents. She found a high prevalence (i.e., 74%)
of the sample to be of diffused identity status; a
far greater rate than any previous developmental
study among adolescents across age groups (cf.
Kroger et al. 2010). Likewise, White and Jones
(1996) indicated that detainees with a diffuse
identity are younger at the time of their first
arrest, and show greater number of total arrests
than individuals having other identity status.
These findings suggest that diffused adolescents
are at higher risk for recidivism. Consistently,
Grier (2000) concluded that a diffused identity
pattern may put individuals at risk for further
criminal activity. Conversely, Jones et al. (2003)
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indicated that Foreclosed adolescents were
unlikely to recidivate, use drugs, and they
reported fewer previous offenses. More recently,
Crocetti et al. (2008) examined the process of
“reconsideration of commitment,” an identity
process referring to the comparison between cur-
rent commitments and other possible alternatives,
which can lead to diffusion or in most cases in
changes in identity structure. They found this
process to be related to psychosocial problems,
both internalizing (e.g., depressive and anxiety
symptoms) and externalizing (e.g., involvement
in delinquent behaviors).

As identity status reflects the level of psycho-
social maturity, it can also be stated that identity
status is related to criminal decision making,
because psychosocial immaturity is often con-
nected to criminal decision making (e.g., Fried
and Reppucci 2001; Steinberg and Cauffman
1996). According to Greenberger and Sorensen
(1974), psychosocial maturity is indeed strongly
related to the “success” of identity. Individuals
who know who they are, what they believe, what
they want, and who have a sense of their worth as
persons, will be better able to function adequately
on their own than individuals without a clear
and stable identity. Viewed in light of Marcia’s
paradigm, Greenberger’s idea suggests that iden-
tity Achievement would be a protective configu-
ration for immature decision making, whereas an
unclear identity (i.e., diffusion and moratorium)
represents risk for immature decision making and
possibly even criminal decision making.

Thus, certain issues related to the process of
building one’s identity as a person (personal iden-
tity) could represent risk for delinquency and psy-
chosocial problems. Conversely, certain identity
states could be associated with protective factors
for such difficulties. This has implication for inter-
vention and rehabilitation efforts (cf. Archer
1994). Reaching such protective identity, however,
is not only a personal process but also has much to
do with the social and environmental context in
which the adolescent develops. Yoder (2000) iden-
tified cultural variables that constitute “barriers”
in the developmental process of exploration and
commitment. These barriers, including geographic
isolation, physical limitations, political restrictions,
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ethnicity, gender, age, and religion, can affect
optimal identity formation. The “social barriers”
take the form of encouragement or prohibition of
certain practices, beliefs, or values within the
social group, which have a strong impact on per-
sonal identity development. Ethnicity and gender
will also affect personal identity depending on
whether the individual belongs to the “dominant”
class or not. Therefore, the social side of identity
has to be taken into account when considering an
adolescent’s personal identity, psychosocial matu-
rity, and criminal decision making.

Social-ldentity and the Emergence
of a “Delinquent Reputation”

In the context of adolescent development, the
need for social affiliation can lead to maladaptive
decision making, which is mostly due to peer
influence. The neurobiological foundations of
this susceptibility to peer influence have been
described above. Psychosocially, the increased
significance of peers in adolescence likely makes
approval seeking especially important at this
stage of life in group situations (Steinberg 2009).
That is why, in certain subcultures (Miller 2008),
delinquency is sometimes viewed as ‘“‘valoriz-
ing,” “desirable,” and “integrative” within a
social group, helping adolescents to assert them-
selves, their identity, and their membership of the
group (Emler and Reicher 1995; Oyserman
1993). Ultimately, adolescents can decide to pur-
sue their “delinquent reputation” through an affil-
iation to juvenile gangs, which constitute a
serious form of delinquency, facilitating transi-
tion into adult criminality (Chap. 36). Fortunately,
this extreme form of maladaptive affiliation is
not the common way of socializing in adoles-
cence: as said earlier, antisocial behavior may
indeed be a typical part of development which
tends to disappear spontaneously in most indi-
viduals during the transition to adulthood (United
Nations 1990). However, one would wonder why
it does not disappear in some cases, and why a
normative “semicriminality” (in reference to Hall
1904) could turn into deep-seated predispositions
to criminality (e.g., Steinberg 2009).
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Emler and Reicher (1995) interpreted delin-
quency by asking about the social dynamics of
behavior and misbehavior. Their central thesis is
that conduct is motivated by reputation: the pur-
suit or avoidance of delinquent behavior is a
choice of social identity and moral reputation.
They developed the idea of “reputation manage-
ment” and examined the kind of reputation and
identity that is conveyed by delinquent action and
the advantages this may have for the actor.
Although delinquency can developmentally be
viewed as an “affiliative act” (within the social
group), the problem is to explain why many young
people choose to pursue their delinquent reputa-
tions (Emler and Reicher 1995). An important
element of the answer is that as the significance of
peers increases in early adolescence, resistance to
peer influence (particularly to deviant peers)
may or may not develop while transiting from
middle adolescence to adulthood. This could be
explained by both the “barriers” of identity for-
mation described above (e.g., strong community
pressure), as well as a certain neurobiological
context in which cognitive control functions lose
out to socioemotional affiliative impulses.

Recently, Monahan et al. (2009) examined
how individual variation in exposure to deviant
peers and resistance to peer influence affect
antisocial behavior from middle adolescence into
young adulthood (ages 14-22 years). Using data
from a longitudinal study of 1,354 serious juve-
nile offenders,’ they found evidence that antiso-
cial individuals choose to affiliate with deviant
peers, and that affiliating with deviant peers is
associated with an individual’s own delin-
quency—as already noted in the research litera-
ture. However, they indicated that these
complementary processes of peer selection and
peer socialization operate in different develop-
mental periods. In middle adolescence, both peer
selection and socialization serve to make peers
similar in antisocial behavior, but in the transition
to adulthood only peer socialization appears to be
important. Later (after age 20), the impact of

3 Participants were adolescents who have been convicted of
a felony or similarly serious non-felony offense as a misde-
meanor weapons offense, or misdemeanor sexual assault.
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peers on antisocial behavior disappears as
individuals become increasingly resistant to peer
influence, suggesting that the process of desis-
tance from antisocial behavior may be tied to
normative changes in peer relations that occur as
individuals mature socially and emotionally
(Monahan et al. 2009). Conversely, pursuing
one’s delinquent identity may suggest that the
individual does not demonstrate the level of psy-
chosocial maturity necessary to individuate and
separate from peers. Furthermore, in the event of
a strong affiliation with a deviant peer group, this
normative and necessary task of disengagement
from the peers, may be all the more difficult. The
success of this task, requiring resistance to peer
influence, could also vary as a function of
other mediators such as gender and ethnicity
(cf. Gardner and Steinberg 2005).

Gender Identity and the Gendered
Nature of Delinquency

It is well established that youth crime is dispro-
portionately committed by young men (e.g.,
Snyder 2008), and several approaches have
attempted to determine the reasons for this over-
representation (e.g., Eadie and Morley 2003). For
instance, neurophysiological research has linked
testosterone levels to risk taking (e.g., Forbes
et al. 2010), suggesting a higher propensity for
risk taking not only in boys, but for individuals of
both sexes with relatively higher testosterone lev-
els. Alternatively, Heimer and De Coster (1999)
suggested that traditional gender definitions are
essential for understanding gender differences in
delinquency. They perceive adolescent delin-
quency and violent offending as a product of gen-
dered experiences, gender socialization, and the
patriarchal system in which they emerge. This
“product,” which can be called “gender-identity,”
results in typical gender differences in delin-
quency. In general, girls who accept the tradi-
tional gender definition of femininity—often
equated with a high capacity for nurturance, a
tendency toward passivity rather than aggressive-
ness, and physical and emotional weakness (e.g.,
Burke 1989)—are less likely than other girls to
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offend, as reported by multiple indices of
delinquency (Heimer 1996). For the latter girls,
violent delinquency would be viewed as “doubly
deviant,” violating the law as well as their beliefs
about femininity. Boys who accept traditional
gender definitions of masculinity—associated
with competitiveness, independence, rationality,
and strength (e.g., Burke 1989)—may be more
likely to use physical force and aggression
(Heimer 1996). Consistently, Horwitz and Raskin
White (1987) showed that females tend to display
higher rates of internalizing problems (i.e., psy-
chological distress), whereas males tend to exter-
nalize more with problems such as delinquency
and addiction problems. However for both gen-
ders, masculine identity is associated with higher
rates of delinquency. Thus, the development of a
masculine identity and acting out these stereo-
types about masculinity may make young men
more likely to engage in antisocial and criminal
behavior (Walklate 2003). In light of this
“gendered view” of delinquency seen through
social roles and identity, the serious problem of
antisocial and criminal behavior committed by
adolescent females (see Chap. 35) has to be stud-
ied more extensively. Indeed, a recent, and wor-
rying, increase in the prevalence of arrest rates
among this population (Snyder 2008) introduces
new social questions regarding identity forma-
tion in girls. For instance, possible profound
social changes may be contributing to this
increase in female delinquency: are social
changes in gendered experiences, gender social-
ization, and the patriarchal system, resulting in
new gendered differences in delinquency?
Interesting results indicate that these gendered
differences in delinquency could be exacerbated
when adolescents are influenced by the peer
group—social environment would thus be an
aggravating factor. Gardner and Steinberg (2005)
measured risk preference by asking adolescents to
rate the cost—benefit ratio of certain risky decisions
(e.g., having sex without a condom, riding in a car
with someone who has been drinking, trying a new
drug that no one knows anything about, breaking
into a store at night and stealing something that
one really wants, and driving over 90 mph on the
highway at night). They observed that males,
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compared to females, assigned a greater weight to
the benefits of such risky decisions than to the
risks. They also observed that males assigned a
greater weight to the benefits of risky decisions
when in groups; younger males weighted the ben-
efits more than older males, and there were no dif-
ferences between older males and older
females—which could reflect the “protective
effect” of psychosocial maturity in reaching iden-
tity achievement. Taken together, these observa-
tions suggest that the perception of benefits to risk
taking is greatest when young adolescent males
(age 13-16) are in a group. With respect to identity
formation, these results are an example of how
gender and the presence of peers influence an indi-
vidual’s perceptions, with the likely consequence
of altering how one behaves. As we will review
now, ethnicity and ethnic identity are also factors
that may have similar influence on behavior.

Ethnic Identity and the
Overrepresentation of Ethnic Minorities
in Juvenile Detention Centers

Although ethnic minorities are often overrepre-
sented in the juvenile justice system, the particu-
lar identity issues that these minority adolescents
face receives little attention in the literature, and
have begun to generate empirical studies only
recently (e.g., Arbona et al. 1999; Caldwell et al.
2004; French et al. 2006; Lee et al. 2010).
However, a large body of research literature exists
about the more general race—crime relationship,
suggesting that even though there is empirical
evidence indicating a higher rate of offence among
minorities,® much of the minority overrepresenta-
tion in prisons can be attributed to race group dif-
ferences in arrests for crimes’ that are most likely
to lead to imprisonment (e.g., Chambliss 1994).
Whether “differential involvement,” “differential
selection” or a “combined” approach (e.g., Feld
1999) is defended by researchers, ethnic-identity
is often thought to be related to perceptions of

¢“Differential involvement” explanation of youth crime.
7“Differential selection” explanation of youth crime.
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discrimination (Lee et al. 2011) and racial
segregation specific to minority communities,
which is often viewed as a contributor of delin-
quency (Anderson 1999).

In fact, racial identity and the engagement in
delinquent behavior, particularly violent acts,
maintain complex, gender-specific relationships,
in which violence and delinquency can be viewed
as a response to racial discrimination (Caldwell
et al. 2004). Indeed, Caldwell et al. (2004) study
suggested that experiences with racial discrimi-
nation explained violent behavior in young adults
over and above earlier adolescent risk factors for
violence. They indicated that among young adult
males for whom race was less central to their
identity, experience with racial discrimination
was associated with engaging in more types of
violent behaviors. Conversely, experiences with
racial discrimination may be less likely to be
associated with violence when it is balanced with
strong feelings of ethnic identity. This interaction
was not found for females.

Thus, in some conditions, ethnic identity could
operate as a protective factor against delinquency.
More precisely, this mechanism has been
described as a “buffering effect” of ethnic identity
in the relation between minority discrimination
and negative outcomes such as delinquency and
violence (e.g., Sellers et al. 2006). Nevertheless,
Cadwell and colleagues’ (2004) study was con-
ducted among young adults—for whom identity
is supposed to be stabilized—and the develop-
mental period of adolescence with emerging eth-
nic identity could appear to be conversely a
vulnerable context, at risk for delinquency.
Indeed, during adolescence, the increasing meta-
cognitive abilities that result from cognitive mat-
uration make ethnic identity more salient and
increase perception of racial discrimination: ado-
lescents become highly aware of the evaluations
of their group made by the majority culture (Lee
et al. 2011; Dupree et al. 1997; Spencer and
Dornbusch 1990). Thus, the personal salience of
ethnicity affects the extent to which discrimina-
tion is perceived (Sellers and Shelton 2003) as
indicated by research showing that adolescents
who more extensively explore their ethnic
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identity—which is an additional developmental
task for them—or for whom ethnicity is an
important part of their identity, are more likely to
perceive discrimination (Lee et al. 2011; Romero
and Roberts 1998; Sellers et al. 2003). As said
earlier, such discrimination is in most cases asso-
ciated with higher rates of delinquency.

Beyond the social discrimination explana-
tions, Gardner and Steinberg’s (2005) study indi-
cated that minority adolescents take more risks in
the presence of their peers than white adolescents
do. However, in individual situations, minority
and non-minority adolescents performed simi-
larly. The observed increased susceptibility to
peer influence for minorities disappeared in adult-
hood, and minority adults actually observed a
slightly greater resistance to peer influence than
non-minority adults. This adolescence-limited
susceptibility likely suggests that group affilia-
tion and acceptance holds a greater influence on
ethnic minorities, and thus the social aspects of
identity formation may be more significant for
minority youth. Furthermore, the fact that minor-
ity adults are less susceptible to peer influence
may be a sign of a more mature identity forma-
tion that has resulted from a more extensive iden-
tity-exploration in adolescence.

Furthermore, models of ethnic-identity pro-
cess such as Phinney’s (1990), suggests that
minority ethnic groups must resolve basic con-
flicts that occur as a result of their membership in
a non-dominant group. They must resolve the
stereotyping treatment of the dominant group, as
well as negotiate a bicultural value system. For
individuals from the dominant group, these issues
may not be salient since ethnicity is usually
unconscious, because societal norms have been
constructed around their racial, ethnic, and cul-
tural frameworks (Chavez and Guido-DeBrito
1999). This additional identity issue for youth of
ethnic minorities consists of the integration of a
sense of ethnic identity into their larger personal
identity (Phinney 1989). This specific issue could
be related to supplementary identity conflicts that
may result in negative outcomes such as delin-
quency or substance abuse.
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Conclusion

Juvenile delinquents are a worrying population
not only for their maladaptive behaviors and the
consequence of their offences for society, but
also because they appear to accumulate difficul-
ties in terms of identity issues and psychiatric
problems, which may lead them to persist in
such antisocial behaviors beyond adolescence.
Indeed, 70% of juvenile delinquents meet one or
more criteria for the diagnosis of psychopathol-
ogy (Teplin et al. 2002) and a high proportion of
this population is of Diffusion identity status
(Grier 1997), an identity configuration associ-
ated with low psychosocial maturity (e.g.,
Waterman 1999) and other negative outcomes
such as alcohol and drug abuse (Jones and
Hartmann 1988). Given the frequency of such
outcomes in this population, it is likely that the
identity configuration of most delinquent ado-
lescents could be a more profound form of iden-
tity Diffusion (cf. Erikson’s notion of identity
confusion and extended definitions of identity
Diffusion, such as Archer and Waterman 1990)
than the form that most individuals experience
at some point in their life. Beyond the possible
aggravating effects of identity-related factors
such as ethnicity, gender, and community, which
can restrict the exploration and commitment that
is essential to achieve an identity, the specific
reasons for the emergence of delinquency in the
developmental context of adolescence remain
complex. The particular trajectory of the most
serious cases, when maladaptive behaviors per-
sist and crystallize into a delinquent identity, is
a process that must be further investigated in
order to be better prevented. Indeed, while
nearly all adolescents engage in rule-breaking
as part of the process of exploring limits, reflect-
ing the adolescent’s normative ‘“semicriminal-
ity” suggested by Hall (1904), the problem is to
understand why a number of adolescents exceed
these adolescence-limited experiences, and ulti-
mately commit to “deep-seated criminality”
(Moffitt 1993).
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In this chapter, we explored two salient aspects
of adolescent development (i.e., neurobiological
changes and identity formation) that are useful to
contextualize normal expressions of storm and
stress, as well as more serious forms of antisocial
behavior that may emerge in adolescence. We
proposed the idea of a continuum of storm and
stress experience in adolescence, ranging from
“no manifestation” of storm and stress, to
“extreme expression” of storm and stress leading
to both internalizing and externalizing problems
such as delinquency. Individual differences in the
degree of experiencing storm and stress may
result from these typical changes of adolescence
that are neurobiological development and iden-
tity formation. While risk taking and impulsivity
are hardly new characteristics of adolescence,
understanding these behaviors in the context of
neurobiological development can be extremely
helpful to researchers and clinicians alike, who
aim to better understand the most severe cases,
when risk taking and impulsivity result in antiso-
cial or delinquent behavior. In the same way that
misbehavior in toddlers must be dealt with in an
age-appropriate manner, the evaluation of and
response to such behavior in adolescents will be
most effective if we consider the recent scientific
advances that have improved our understanding
of adolescent brain development. Additionally,
identity formation has been described as the most
important task of adolescence, and better situat-
ing the emergence of delinquency and related
maladaptive behavior into this necessary and
complex task, provides essential context to better
understand the persistence of delinquency beyond
adolescence, which has implications for delin-
quency theory, prevention, and intervention.

To sum up, knowledge of neurobiological
changes is useful to understand adolescent sus-
ceptibility to the key aspects of storm and stress:
impulsivity, risk taking, and emotional distur-
bance. Knowledge of identity formation provides
useful insight to understand how these behavioral
and psychological specificities may be expressed
as outcomes of identity issues. Ultimately, iden-
tity development may sustain the experience of
storm and stress into the formation of a delinquent
identity. In our examination of identity formation
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and neurobiological development, we have
emphasized the quantity, intensity, and variety of
the changes occurring during adolescence, and
have underlined how these changes may represent
risks for delinquency in themselves. On an indi-
vidual basis, however, it is obviously impossible
to predict an adolescent’s trajectory, whether he
or she is on the path to delinquency, and whether
the antisocial behavior will be persistent or not.
An individual’s trajectory is indeed determined
by a multitude of factors, including genetic
endowment, life events, psychosocial and envi-
ronmental conditions, and other numerous fac-
tors. Nevertheless, situating maladaptive behaviors
in the context of neurobiological development
and identity formation, processes unique to ado-
lescence, is essential to understanding the
emergence and persistence of delinquency. Such
contextualization may also prove helpful in
grounding new, tailored, developmentally
informed interventional approaches that may
improve the effectiveness of rehabilitation efforts.
Further research is needed to integrate these key
aspects of development and to better understand
them as foundations for delinquency. While iden-
tity formation and neurobiological development
have each been extensively studied (and more
rarely linked, independently, to delinquency),
there is a lack of research exploring the interac-
tions, overlaps, antecedents, and consequences
between them. Such research is needed to identify
possible incongruence, or developmental asyn-
chronies (i.e., relative to “gaps”) between neuro-
biological and identity development that may be
associated with patterns of vulnerability for delin-
quency. It is likely that the particular interactions
of brain and identity development, when accom-
panied by certain social or environmental
demands, result in cumulative risks for the emer-
gence of antisocial and delinquent behaviors.
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The “Why(s)” of Criminal
Behavior in Juveniles:
The Long and the Short of It

Elena L. Grigorenko

The USA and the Russian Federation have been
competing with each other for what appears to
be the rather dubious leadership in having the
highest number of prisoners per 100,000 people
(Walmsley 2008), with the USA being a clear first
(756 in 2008), and Russia—the leader of a cluster
(629 in 2008) formed primarily by developing
nations (e.g., Rwanda—604, St. Kitts and Nevis—
588, Cuba—>531, U.S. Virgin Islands—512, with
the rest of the countries falling below and far
below 500; 59% of the countries had less than
150 prisoners per 100,000 people). This trend is
replicated in the juvenile justice systems as well,
with USA and Russia detaining and/or incarcer-
ating the largest number of juveniles per capita in
the world.

There are, of course, a number of complex
dynamic characteristics of the justice systems in
the USA and Russia captured by these numbers.
For example, per capita costs for detention, cor-
rections, and rehabilitation (collectively and
individually) vary dramatically in these coun-
tries and around the world. They also vary dra-
matically for adults and juveniles (much higher
for the latter). Yet, regardless of these complex
dynamics, both “leaders” of this number race,

E.L. Grigorenko, PhD (0<)

Child Study Center, Department of Psychology,

and Epidemiology & Public Health, Yale University,
230 S. Frontage Road, New Haven, CT 06519, USA
e-mail: elena.grigorenko @yale.edu

the USA and Russia, have been searching
for ways to decrease these numbers, both to
save costs and to approach the world average of
incarceration and detention.

To achieve this goal, it seems absolutely
necessary to have a plan on how such a decrease
might happen. There are multiple parallel and
overlapping processes that should shape the for-
mation of this plan, involving legal, financial,
political, social, cultural, and many other factors.
One such group of factors has to do with under-
standing what triggers the criminal (hereafter
used synonymously with antisocial) behavior for
which people end up being detained and incar-
cerated. Understanding the “why” of criminal
behavior might help both prevent it and influence
the judicial system in finding effective alterna-
tives to incarceration.

In any society, criminal behavior assumes the
presence of an interaction effect between an
individual and society: for behavior to be labeled
as “criminal,” an individual is assumed to have
committed an act that is illegal, as defined by a
given society. Clearly, there is a lot of variation
between societies in what is recognized as crim-
inal and what is not, but one common denomi-
nator is violent offences. It is notable that a
substantial portion of people committing vio-
lent offences commit them repeatedly; thus,
in the USA the re-arrest rate for violent offend-
ers over a period of 3 years has been estimated
at 59.6% (http://www.ojp.usdoj.gov/bjs/reentry/
recidivism.htm). These data, arguably, indicate
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that a significant amount of violent crime is
committed by a fairly limited group of individu-
als; indeed, although there are no specific statis-
tics, isolated studies indicate that a large portion
of all crimes (up to 50%) appear to be committed
by a relatively small number of individuals, per-
haps as small as 10% of all offenders (Wolfgan
et al. 1972). It has also been stated that many
“career criminals” start early, interacting for the
first time with the judicial system as juveniles.
Yet, there is a substantial number of individuals,
especially among juveniles, who engage in the
desistance process, diverting from crime in the
course of life trajectories; in fact, desisting and
aging out of crime appear to be a common rule
rather than an exception (Sampson and Laub
2005). The complex dynamics of predisposition
for criminal behavior, engagement in criminal
acts, and possible commitment to or diversion
from criminal behavior throughout the lifespan
are directly related to the question of the etiology
of crime.

The task of understanding the etiology of
criminal behavior has been central to many sci-
entific disciplines, including psychology and
psychiatry. In recent comprehensive overviews
of these literatures, it has been concluded that the
manifestation and duration of antisocial behavior
are driven by substantial and dynamic interactive
co-contributions of genetic and environmental
factors that are often difficult to disentangle
(Craig and Halton 2009; Ferguson 2010; Moffitt
2005; Steinberg 2009; Tremblay 2010; Viding
et al. 2008). To extrapolate a number of main
conclusions from these reviews, the “why” (or,
rather “why(s)”) of criminal behavior are multi-
ple, heterogeneous, and not very well understood.
And yet the field keeps paying a tremendous
amount of attention to these “why(s),” because it
is believed that as soon as we find answers to
them, we will know how to prevent and remedi-
ate criminal behavior. Whether this belief is
grounded or not is an important question on its
own that is not going to be discussed here. The
purpose of this review is to delineate, in broad
strokes, what is known about the “why(s)” of
criminal behavior in juveniles.

E.L. Grigorenko

General Considerations

Before engaging in this discussion, I would like
to clarify three important aspects of this review.
First, it is limited in scope; its intention is to be
illustrative, not comprehensive. In other words, it
comments on major themes in the literature, but
does not claim to cover them exhaustively or
even list all of them. The selection of these themes
is driven by the main assumption of this review,
namely, that juvenile criminal behavior is, gener-
ally speaking, a manifestation of broken pro-
cesses of social learning (or faulty learning). This
position is close to and partially derived from the
well-known developmental perspectives on dis-
ruptive behavior in childhood that are rooted in
models of social learning and disease onset
(Tremblay 2010). Here, juvenile criminal behav-
iors are viewed as deviations from the normative
developmental process, by which the acquisition
of social norms occurs through learning how to
control what is considered to be socially undesir-
able behaviors that impeach the rights of others—
that is, impulsivity, aggression (overt and covert),
and rule breaking. Correspondingly, the point of
this review is to outline sources of difficulties that
have been identified by research and marked as
junctions of social learning, where it can be
derailed or slowed down. In the literature, these
sources are typically subdivided (although the
division is artificial) into internal and external fac-
tors. The internal here are represented by “risky
genes,” i.e., sources of neurophysiological varia-
tion that, for example, may predispose an individ-
ual to impulsive and aggressive behavior. External
factors here are “risky environments,” i.e., sources
of contextual variation that, for example, may trig-
ger impulsive and aggressive behavior.

Second, although not exclusively, a vast
majority of juvenile offenders meet the criteria
for one or more developmental disorders charac-
terized by disruptive behavior, such as conduct
disorder (CD), oppositional defiant disorder
(ODD), and attention deficit hyperactivity disor-
der (ADHD). Here I will not attempt to differen-
tiate between them in fine-grain detail, and,
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following the literature (Gunter et al. 2010), refer
to them as antisocial spectrum disorders.

Third, in this review, I omit a discussion of the
psychological indicators that capture traits predis-
posing for criminal behavior. Although references
will be made throughout to temperament, personal-
ity, and cognitive indicators traditionally associated
with antisocial behavior and violence, these refer-
ences are cursory. The review is focused on “risk
factors” that have been marked by research as
either causal or associated with the derailed social
learning that is thought here to underlie criminal
behavior in juveniles. Thus, although this over-
view, as many others, presents data from both
schools of thought on the causes of crime—one
focused on the role of individual differences and
the other focused on structural and contextual vari-
ables that predispose a young individual to crime—
it primarily focuses on those factors that are charged
(at least potentially) with explanatory power with
regard to the “why” questions of juvenile crime.

The Long of It

Since the work of Sir Francis Galton (Galton 1869,
1883), the field has developed an approach to
approximate, at least roughly, whether and to what
degree causal factors underlying behavior (or a
particular behavior) can be attributable to heritable
factors. This approach, in brief, assumes that all
variance in behavior can be viewed as 100%, a
portion of which is heritable (i.e., “received” from
parents through genetic material) and can be cap-
tured through so-called heritability estimates,
while everything else (i.e., everything that is not
transmitted through genetic material) can be cap-
tured by environmentality estimates. A century
and a half of the application of this approach,
regardless of its many complexities, has resulted
in the realization that it is difficult (virtually impos-
sible) to find a behavior which is either completely
heritable or completely not. A large field, referred
to as quantitative genetics, is focusing—with much
more analytical and computing sophistication than
the nineteenth century permitted—on appraising
the heritability of human behavior. Criminal

behavior itself and its precursors and associates
enjoy much of the attention of this field.

Specifically, a great deal of work has been
done on antisocial behavior, defined as a quanti-
tative trait (measured in a number of different
ways), which is distributed in the general popula-
tion. According to summaries of this work,
aggressive behavior is moderately heritable, with
environment—shared, i.e., specific to two or
more relatives, and nonshared, i.e., specific to an
individual—also playing an important role (Burt
2009; Rhee and Waldman 2002, 2011). Specifics
of these estimates vary between studies depend-
ing on design and sample size, age and gender of
the sample, definition and measurement of anti-
social behavior, and its subtypes.

Similar results, in general terms, have been
obtained in studies of other related traits (Viding
et al. 2008). To illustrate, heritable factors have
also been stated to be important for the trait of psy-
chopathy (Taylor et al. 2003), especially its cal-
lous-unemotional dimension (Viding et al. 2005).
Yet, environmentality is never negligible in all of
these studies (Burt 2009; Burt et al. 2010).

Also of note is that different manifestations of
the antisocial-spectrum disorders and related
traits share common genetic etiology, at least to a
certain degree (Bornovalova et al. 2010). Shared
genetic factors are thought to underlie comorbid-
ity between CD and ODD (Dick et al. 2005), CD
and ADHD (Christiansen et al. 2008; Monuteaux
et al. 2009; Rhee et al. 2008; Tuvblad et al. 2009),
ADHD and violent behavior (Retz and Rosler
2009), and antisocial behavior and psychopathy
(Forsman et al. 2010).

Thus, the “long of it” is that both heritable and
nonheritable factors have been found to be impor-
tant in the etiology of antisocial behavior. But
what, specifically, are these factors?

The Short of It

The short of it lies in the fact that there appear to
be many risk factors for antisocial behavior and
yet not a single one emerges to be deterministic.
All these risk factors are probabilistic and may
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contribute to an eventual confrontation between
a young person and society that results in an act
of antisocial behavior—crime. As stated above,
these risk factors are considered obstacles to
social learning. These factors—risky genes, risky
environments, and their interactions—will be
discussed in this section.

Risky Genes

There are many ways to seek evidence of the role
of variation in DNA in the manifestation of human
behaviors. Among those are investigations of dif-
ferent types of DNA variation by genotyping and
sequencing. With regard to studies of the connec-
tions between DNA variation and antisocial
behavior, the two most widely used methods are:
(1) a whole-genome search of the regions harbor-
ing potential gene-candidates for a disorder or a
behavior'; and (2) an investigation of specific
gene-candidates, in which a particular gene is
selected on the basis of an a-priori hypothesis and
the involvement of this gene with a particular
phenotype is tested by means of inferential statis-
tics. Both methods are aimed at investigating the
relevance of the structural variation in DNA and
genes to individual differences in behavior. With
the first method, researchers scan the whole
genome in an attempt to identify a limited num-
ber of regions that appear to be co-segregating
among relatives with a disorder or trait, and then
investigate these regions to identify specific genes
that contribute to the disorder/trait. With the sec-
ond method, researchers capitalize on ideas
developed in animal research or pharmacological
research and attempt to investigate genetic vari-
ability in a gene hypothesized to be relevant to the
disorder or trait of interest. The first method uti-
lizes both linkage and association statistical anal-
yses, whereas the second method uses only the
association paradigm.

'To carry out such searches, typically, the genome is
covered with a large set of highly polymorphic, multi-allelic
(so-called short randem repeat polymorphisms, or STRPs)
or di-allelic (so-called single nucleotide polymorphisms,
or SNPs) genetic markers.

E.L. Grigorenko

Regions in the Genome

A number of studies should be mentioned here.
The first study (Dick et al. 2004) has a distinct
feature: the probands in this study were identified
postfactum. Specifically, in typical whole-
genome scans, a sample of participants is ascer-
tained through a proband possessing a disorder of
interest. After such probands are identified, their
relatives are included in the study. In this particu-
lar case, the probands were identified through a
different study for a different phenotype, specifi-
cally, the phenotype of alcoholism used in the
Collaborative study on the Genetics of Alcoholism
(COGA). Thus, probands with alcoholism were
recruited and their family members were invited
to participate. All consenting participants older
than 18 were administered a semi-structured clin-
ical assessment that permitted a retrospective
diagnosis of conduct disorder; this phenotype
was then used in subsequent analyses. The results
of this genome scan identified six regions of the
genome, for both categorical and continuous phe-
notypes, which produced suggestive but not,
strictly speaking, statistically significant results.
These regions were 19p13.12 and 19q12, 2p11.2,
12q13.13, 3q12.3, and 1q32.1.2 A different group
of researchers recruited a sample of adolescents
treated for substance abuse and delinquency and
their siblings (Stallings et al. 2005). These inves-
tigators reported significant evidence for linkage
at 9q34 and suggestive evidence at 3q24-25 and
17q12. In yet another sample, a group of adults
with CD and Antisocial Personality Disorder and
their family members, no significant evidence for
linkage was established, but suggestive signals
were reported on chromosomes 2 and 3 (Ehlers
et al. 2008). Two studies investigated CD and
related problems using data from the International

2To acknowledge specifics of chromosomal architecture,
a special nomenclature was introduced. In this nomencla-
ture, the first number indicates the number of a particular
chromosome (e.g., 1), the letter signifies a particular chro-
mosomal arm (p for short, and ¢ for long arms; e.g., 1q
points to the long arm of chromosome 1), and subsequent
numbers designate a specific cytological band in which a
marker or a signal of interest resides (e.g., 1q32.1, where
32.1 is a specific cytological location on the long arm of
chromosome 1).



3 The "Why(s)"” of Criminal Behavior in Juveniles: The Long and the Short of It 39

Multicenter ADHD Genetics project. Again, no
statistically strong findings were generated, but
there were interesting signals at 3p25-24 and
9p24 (Anney et al. 2008) and 20p12 (Sonuga-
Barke et al. 2008). In summary, there are three
relevant observations here. First, no whole-
genome scan has yet been conducted where the
sample was ascertained directly through indica-
tors of antisocial behavior. Second, because these
samples are characterized by such a diversity of
ascertained schemes in different samples (i.e.,
probands with alcoholism, substance abuse, and
ADHD were recruited and antisocial behavior
was evaluated only subsequently), it is, perhaps,
of no surprise that there is little overlap in the
findings between these studies.

Candidate Genes

Research with humans and with animal models
has identified a number of likely types of proteins
that are associated with antisocial behavior.
Correspondingly, there is research on the sources
of genetic variation that are associated with vari-
ations in these proteins. Thus, the following
groups of genes have been investigated as the
structural genetic bases for antisocial behavior:
(1) neurotransmitters and (2) “other” genes.

Neurotransmitter Signaling Pathways

When neurotransmitter signaling pathways are
studied, a number of proteins establishing such
pathways should be considered. First, there are
the specific neurotransmitter ligands themselves
(e.g., dopamine (DA), serotonin (SHTT), y-amin-
obutyric acid (GABA)). Second, for a postsynap-
tic signal to originate, it should be received by a
particular protein known as a receptor. There are
ligand-specific, committed receptors (e.g., dop-
amine has five types of different receptors,
DRD, ;) and receptors able to bind one or more
types of ligands. Third, there are proteins that are
needed to transport the remaining ligand from the
neuronal cleft; these proteins are called transport-
ers, and, once again, there could be neurotrans-
mitter-exclusive or multifunctional transporters.
Finally, there are molecules that participate in
both the synthesis and degradation of neurotrans-
mitters (e.g., monoamine oxidase, which is a

protein that metabolizes serotonin, dopamine,
and norepinephrine). All these systems of genes
and proteins are naturally interactive: together,
they assemble pathways for the transmission of
the neural signal and their constant interaction is
essential to the functionality of these pathways.
To illustrate, consider an example of interac-
tive events characteristic of dopamine transmis-
sion. In brief, DA activates the five types of
dopamine receptors (DRD, ), each of which is
controlled by its own genes. The D, receptor is
controlled by the gene DRD,. Variation (i.e.,
polymorphic allelic differences in the population)
in DRD, has been associated with externalizing
and antisocial behaviors (Bakermans-Kranenburg
and van Ijzendoorn 2006; Faraone et al. 2001;
Holmes et al. 2002; Munafo et al. 2008; Young
et al. 2002). In addition, polymorphisms in the
genes coding for two other receptors, D, and D,
were associated with antisocial behavior in alco-
holism (Lu et al. 2001) and substance abuse
(Vanyukov et al. 2000), respectively. In synaptic
clefts, DA is deactivated by reuptake via its trans-
porter, the protein coded by the DATI (also
known as SLC6A3%) gene. There is evidence that
genetic variation in this gene might be related to
the manifestation of behavior problems (Kuikka
et al. 1998; Yang et al. 2007) and antisocial per-
sonality disorder in alcoholics (Reese et al. 2010).
DA is broken down by catechol-O-methyl trans-
ferase (encoded by the COMT gene), monoamine
oxidase (controlled by the MAOA and MAOB
genes), and metabolized to norepinephrine by
dopamine beta-hydroxylase precursor (encoded
by the DBH gene). There are substantial bodies
of literature connecting COMT (Craddock et al.
2006; Thapar et al. 2005), MAOA (Kim-Cohen
et al. 2006; Prom-Wormley et al. 2009; Tikkanen
et al. 2009), MAOB (Oreland et al. 2007), and
DpH (Cubells and Zabetian 2004) to psychopa-
thology in general and conduct problems in par-
ticular. Finally, the activity of DA-converting

3There is a consistent nomenclature for genes coding for
proteins functioning as neurotransmitters. All such genes
have the SLC6 (solute carrier family 6) abbreviation in
them and then a letter indicating type and number of the
associated protein (e.g., A3).
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enzymes is itself controlled by genes. For example,
monoaminergic activity is regulated, among other
things, by a transcription factor AP-2 beta (Berggard
et al. 2005; Damberg et al. 2001), encoded by
the TFAP[32 gene. Genetic variation in TFAP[32
has been associated with behaviors engaging
monoaminergic mechanisms (Damberg 2005).
Evident from the above, the literature has
numerous examples that connect criminality
itself and its behavioral correlation features (e.g.,
aggression) to different allelic variants at particu-
lar polymorphisms in particular genes. In addi-
tion to the genetic variation that is associated
with the turnover of dopamine, polymorphisms
in a number of other neurotransmitter-related
genes were associated with antisocial behaviors
and related traits. For example, specific variants
in the serotonin (5-HT) transporter gene, 5-HTT
(or SLC6A4) have been associated with violent
behavior (Retz et al. 2004), conduct disorder
(Cadoret et al. 2003; Sakai et al. 2006), behavior
disinhibition (Twitchell et al. 2001), antisocial
behavior in alcoholism (Ishiguro et al. 1999),
antisocial personality disorder in alcoholics
(Reese et al. 2010), and violent suicide (Courtet
et al. 2001). In addition, polymorphisms in other
serotonin or serotonin-related genes, the gene
coding for tryptophan hydroxylase (TPHI), a
protein participating in the biosynthesis of sero-
tonin (Hill et al. 2002), and serotonin receptors
[HTRIB (Soyka et al. 2004) and HTR2A (Hill
et al. 2002)] were shown to be statistically—
significantly or suggestively associated with anti-
social behavior in alcoholism. In addition,
variation in HTRIB has been associated with
aggressive behavior (Jensen et al. 2009).
Conduct disorder has also been associated with
one of many GABA receptor proteins, receptor A,
(GABRA?2); this finding was obtained on the same
sample described above, the COGA sample (Dick
et al. 2006). In addition, using principal compo-
nent analyses of a number of variables indicative
of externalizing behaviors, the same group, using
almost the same sample of individuals, re-analyzed
markers obtained through their previous genome
scan (see above) and identified an additional region
of interest, 7q21.11-7q33. Having explored this
region, they established an association between
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this combined externalizing factor and polymor-
phisms in the muscarinic acetylcholine receptor
M, gene (CHRM?2).

Moreover, externalizing symptoms have been
associated with genetic variability in adrenergic
neurotransmission. Specifically, a single poly-
morphism in the gene ADRA2A, coding for one
of the adrenergic receptor proteins,* was found to
be associated with oppositional defiant conduct
and other disorders (Comings et al. 2003).

Other Genes

Only a limited number of studies have investi-
gated structural variability in genes other than
those directly related to neuronal signaling. One
such study, based on specific hypotheses gener-
ated in the animal literature, investigated poly-
morphisms in one of the protein kinases, C
(PKC), an enzyme that has the capacity to regu-
late other proteins by chemically adding phos-
phate groups to them (i.e., phosphorylating them).
There are three large subtypes of PKCs, o, 3, and
y—all expressed in different tissues and having
different functions. PKC-y is present solely in the
brain (abundant in the cerebellum, hippocampus,
and cerebral cortex) and spinal cord and has been
reported (as summarized in Schlaepfer et al.
2007) to be engaged in such functions as synaptic
formation, long-term potentiation and depres-
sion, and modulation of neurostransmitter recep-
tors (e.g., GABA,). A group of researchers has
associated genetic variability in the gene coding
for PKC-y (PRKCG) with behavior disinhibition
(Schlaepfer et al. 2007).

Because of the predominance of males among
individuals demonstrating antisocial behavior,
researchers have investigated the genes located
on the X chromosome. In particular, variation in
the androgen receptor gene (AR)—a gene that
codes for the protein that functions as a steroid-
hormone activated transcription factor—has been
associated with externalizing (conduct and oppo-
sitional defiant) disorders (Comings et al. 1999).

“These proteins are functional in the regulation of neu-
rotransmitter release from sympathetic nerves and from
adrenergic neurons in the central nervous system.
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In summary, the picture is rather diverse:
There are many candidate genes whose variation
has been associated with antisocial behavior and
related traits (Gunter et al. 2010). Each of these
variants might have been or is considered as a
risk indicator. Yet, given the “balance” of replica-
tions and nonreplications of findings, not a single
variant is recognized as a causal factor of antiso-
cial behavior.

Risky Environments

As mentioned above, antisocial behavior is
defined in contrast to pro-social or social-values-
oriented behavior; thus, its definitions always
include reference to social principles, values, and
norms and a society’s capacity to install, support,
and promote them—that is, an outcome of social
learning. There are multiple models in the litera-
ture that investigate the emergence of antisocial
behaviors in the context of the relationships
between an individual and society (e.g., Glueck
and Glueck 1968; Hirschi 1969). One such model
differentiates these relationships into age-specific
bands, arguing that through these intrapersonal
bands, maturing individuals accept and internal-
ize their ties to each other and society (Sampson
and Laub 1990, 1993). Specifically, this model,
referred to as a revised age-graded theory of
informal social control (Sampson and Laub
2005), stresses the importance of parents (i.e.,
parenting styles and attachment characteristics),
peers, religion, and the school system in child-
hood and adolescence, and the importance of
participation in vocational training, military ser-
vice, higher education, and the labor force in
young adulthood. Tt also emphasizes the impor-
tance of forming family and other close relation-
ships, and participating in social and religious
institutions in young adulthood.

Neighborhoods and Schools

A variety of socio-demographic characteristics
appear to be predictive of antisocial behavior
(Shaw et al. 2000). More juvenile crime is associ-
ated with inner-city areas characterized by dilapi-
dation, hostility and disorganization, and high

residential mobility (Kroneman et al. 2004;
Sampson et al. 1997). Moreover, risky neighbor-
hoods have been reported to amplify the impact
of individual predispositions on delinquent con-
duct (Lynam et al. 2000). In addition, levels of
neighborhood poverty are positively associated
with other behavior indicators that themselves
are risk factors for conduct problems [e.g., teen-
age pregnancy and high-school drop-out (Brooks-
Gunn et al. 1993; Sommers and Baskin 1994)].
However, it appears that direct influences of risky
neighborhoods are modified by characteristics of
the community itself (Browning et al. 2004) and
by family variables (Gorman-Smith et al. 1996).
In addition, children and youth with antisocial
behavior tend to come, disproportionately, from
low-SES neighborhoods (Offord et al. 1986) and
minority backgrounds (Chapman et al. 2006;
Kilgore et al. 2000). Moreover, children with
antisocial behavior tend to attend schools charac-
terized by high rates of crime, and problematic
relationships between faculty and students
(DeWit et al. 2000; Hadley-Ives et al. 2000;
Kilgore et al. 2000; Loukas and Robinson 2004;
Shafii and Shafii 2003). There is also evidence
that, in contrast, schools with well-formulated,
consistent, and sustained rules are characterized
by low rates of students’ delinquent behaviors
(Gottfredson 2001; Gottfredson et al. 2005).

Family

Low SES, parental unemployment, low parental
education, and dependency on welfare benefits
have been reported to be associated with antiso-
cial behavior and conduct problems in juveniles
(Velez et al. 1989). Low SES (e.g., welfare sta-
tus) is not only characteristic of children with
conduct disorder as a group (Loeber et al. 1995),
it is also associated with an earlier onset of the
disorder (Loeber et al. 1998). These relationships,
however, appear to be of a complex nature, with
the general link between SES and delinquency, in
particular, being conditioned on family social
practices (Dodge et al. 1994).

In addition, family size (Farrington 1992,
1993; Newson et al. 1993), birth order (Warren
1966), and sibling influences (Reiss and
Farrington 1994) have been observed to be related
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to antisocial behaviors, delinquency, and conduct
problems. However, these associations also
appear to be multifaceted and multidirectional
(Cote et al. 2002).

Although the factors mentioned above are
important, the bulk of the literature, however,
linking family variables and juvenile delinquency
is clustered into three main groups: (1) child rear-
ing, especially maltreatment and abuse; (2) mari-
tal conflicts and family structure; and (3)
individual characteristics of parents as a source
of both genetic and environmentally negative
influences. These three bodies of literature are
quite substantial and cannot be comprehensively
reviewed here. Correspondingly, only selected
findings are highlighted. With regard to child
rearing practices, parental rejection (McCord
1979; Robins 1978), harsh or punitive discipline
(Haapasalo and Pokela 1999), and reduced or
absent parental supervision (Stern and Smith
1999) are considered to be reliable predictors of
juvenile delinquency. Early child maltreatment
(Smith and Thornberry 1995), physical abuse
(Malinosky-Rummell and Hansen 1993), sexual
abuse (Feiring et al. 2007), and psychological
abuse (Haapasalo and Moilanen 2004) all predict
later delinquency. Parenting practices resulting in
child maltreatment are of great cost to society:
their total costs are estimated at $20 billion direct
(Bess 2002) and over $69 billion indirect per year
(Fromm 2001).

Domestic violence and parental conflict are
also reliable predictors of delinquent behaviors
(Buehler et al. 1997). Incomplete family struc-
ture (Fergusson et al. 1994; Velez et al. 1989),
divorce (Kolvin et al. 1988), and bad marital
relationships (Cui et al. 2007) are all considered
to be risk factors for delinquency with their inde-
pendent direct predictive powers, but none of
these effects are deterministic and there is evi-
dence for the modifying impact of various pro-
tective factors (Hart et al. 2007). Of note are also
multifarious reciprocal relationships between
the childrearing environment and child problem
behavior, such that growth in conduct problems
in children appears to impact subsequent paren-
tal behaviors (Patrick et al. 2005; Stattin and
Kerr 2000).
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Last, but not least, specific characteristics of
parents themselves are reliably predictive of
delinquent outcomes (Lipsey and Derzon 1998).
First and foremost, specific forms of psychopa-
thology in parents are pred