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About the College of Public Affairs and Community Service

The College of Public Affairs and Community Service (CPACS) was created in 1973 to ensure that the
university was responsive to the critical social needs of aur community and state, The College was given
the mission naot only to provide educational programs of the highest caliber to prepare students for
leadership in public service, but alse to reach cut to the community to help solve public problems.

The Cellege has become a national leader among similar colleges, with nine programs ranked in the top
25 in the nation, Qur faculty ranks are among the finest in their disciplines. Faculty, staff, and students are
integral to the community and state becouse of our applied research, service learning, and community
partnerships. We toke our duty seriously to help address secial needs and craft solutions to lecal, state,
and netienal problems. For more information, visit our website: epacs.unemaha.edu

CPACS Urban Research Awards

Part of the mission of the College of Public Affairs and Community Service (CPACS] is to conduct research,
especially as it relates to concerns of our local and stotewide constituencies. CPACS has always hod on
urban mission, and one way that mission is served is to perform applied research relevant to urban society
in general, and the Omaha metropolitan area and other Mebraska urban communities in particular.
Beginning in 2014, the CPACS Dean provided funding for projects with high relevance to current urban
issues, with the potential to apply the findings to practice in Mebraske, lowa and beyond,
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Overview

Assessment of Methamphetamine Use among Refugee Youth in Omaha:

Examining Multiple Stakeholder Perspectives

This report expends upon previous focus groups and interviewed Karen youth, Karen parents and school
persennel, such as schoal social workers to ossess if Karen youth are overrepresented omoeng meth users in
Omaha, The expanded study included focus groups of adults,

Evaluation of Long-Term Care Workforce/Community Partnerships Model
Demographic analysis of US Census data combined with qualitative assessment of contextual factors can
support strategic expansion of partnerships for rural care giving to address wicked problems in focility
viahility such as stoff recruitment, training, retention, and performance.

The Hispanic/Latina Community and Access to Healthcare in the Greater

Omaha Area

A recent report, titled Listening to the VWoices of Lotinos in Omaha: Their Experiences and Ideas for
Improving Access to Health Care, (2017) shared the results of four focus groups held in South Omaha
during the summer of 2015, Participants discussed the following issues affecting their aceess to, and
experiences with, the health care system. This report summarizes the results of two edditional focus groups
held during May of 2017 with community-based health care providers,

Social Support and the Impact of Head Injuries on Delinquency in an Urban
Sample of Adjudicated Youth: Applications for the Douglas County Department

of Corrections

Research over the post decade has found that head injuries are associoted with negative outcomes
including lower levels of self-control and a greater prevalence of delinquent behavier, Despite this pattern
of findings, previous research remains unclear as to whether head injuries influence subsequent levels of
self-control and delinguency, or whether lower levels of self-control increase the likelihcod of sustaining a
head injury. The current study begins to address this gap in the literature by analyzing lengitudinal data
spanning from childhood to young adultheod on adolescent offenders from the Pathways to Desistance
study. The current study examines whether head injuries suffered earlier in the life course are associated
with subsequent changes in self-control and delinquency.
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Grants that were funded this year, but have not submitted a report:

An Urban Educational Challenge: Students of Color, Mindset and Achievement

Barbara Hewins-Maroney, Ph.D., and William Austin, Ph.D., Goodrich Schelarship Pregram and College of
Education, University of Nebraska ot Omaha and community partners (several organizations serving youth
of calor in the Omaha area)

Comparison of Experiences of Grandparents Raising Grandchildren in an Education/Support Program: A
Mixed Methods Approach

Dr. Mancy Kelley, Grace Abbott School of Social Work, University of Nebraska at Omaha and community
partner, Nebraska Children's Home Society
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About the College of Public Affairs and Community Service

The College of Public Affairs and Community Service (CPACS) was created in 1973 to ensure that the

university was responsive te the critical social needs of our community and state. The College was given the
mission not only to provide educational programs of the highest caliber to prepare students for leadership in
public service, but also to reach out to the community to help solve public problems.

The College has become a national leader amang similar colleges, with nine pregrams ranked in the top 25 in
the nation. Qur foculty ranks are among the finest in their disciplines. Faculty, staff, and students are integral
to the community and state because of our applied research, service learning, and community partnerships.
We take our duty seriously to help address social needs and craft solutions to local, state, and national
preblems. For more information, visit our website: cpacs.unomaha.edu

CPACS Urban Research Awards

Part of the mission of the College of Public Affairs and Community Service (CPACS) is to conduct research,
especially as it relates to concerns of our local and statewide constituencies. CPACS has always had an
urban mission, and one way that mission is served is to perform applied research relevant to urban society in
general, and the Omaha metropolitan area and other Mebraska urban communities in particular. Beginning
in 2014, the CPACS Dean provided funding for projects with high relevance to current urban issues, with the

potential to apply the findings to practice in Mebraska, lowa and beyond
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Assessing Methamphetamine

Use among Refugee Youth In
Omaha*

Lisa L. Sample, Ph.D. School of Criminology and Criminal
Justice

Karen Rolf, Ph.D. Grace Abbott School of Social Work
Brooke Cooley, MS School of Criminology and Criminal Justice

* This Study was funded by an Urban Research Grant from the Center of
Public Affairs Research (CPAR) 2016 and 2017.
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Heartland Family Services

* Provides refugee resettlement services

« Teen Karen refugee in the Juvenile Justice

system testing positive for meth in 2014 (co-
morbidity)

* What do Karen youth know about

methamphetamines, why would they use i,
and from where would they get it?
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The Karen
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The Karen Population

« Karen has been fighting for independence
from Burma (Myanmar) since 1949

» Karen seek asylum in U.S. to escape war

* Omaha is home to an estimated 7,000
refugees from Burma, with at least 75% of
those being Karen refugees.
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Methamphetamine Use in Burma &
Neighboring Regions

« Golden Triangle:

— Half of the world’s 15-16 million methamphetamine
users reside in Southeast and East Asia (United
Nations Office on Drugs and Crime, 2007).

— Thailand has become one of the largest consumers
of methamphetamine pills, also known as ya ba
(“crazy drug”), in the world, with youth consisting of
the majority of users.

— Do the Karen bring their drug using behaviors to
Uu.S?
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Methamphetamine

« Methamphetamines are highly addictive
substance (NIDA, 2012).

 Correlates of use include:
— Aggression

— Memory impairment, dental issues, weight loss and
— Malnutrition, heart damage,

— Psychotic behavior
— Heart damage
— Stunted emotional and cognitive development
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The Needs Assessment

Small N, so conducted focus groups with
Karen Teens using translators Interview
Questions:

* What do you know about meth?

« How many kids do you think use meth?
a) In Omaha

b) In refugee camps

Why would kids use meth?

From where would they get meth?
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Triangulation

» Also conducted focus groups with teen's
parents

 Questions:

— What do you know about meth?
— How many kids do you think are using it7?
— From where do you think that get it from?
— Why do you think they use it.

* Thematic Analysis of focus group data
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Sample & Data Collection

* Non-probability snowball sampling with
families in the Ready in Five Program
— Summer of 2016 and 2017

Teen Groups Parent groups
(N=11) (n=10)

Females o] 9

Ave, time in U.5, 12 months 12 months

Employment 0 3
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» Teen Groups » Parent Groups

— Knew what meth was — Knew what meth was
and its affects and its affects

— Learned of it in Omaha — Learned of it in
schools refugee camp

— Could get it from class — Could get it from other
mates refugees brought over

— Alcohol and Ya ba from camps
(marijuana) is drug of — Alcohol and Gla
choice) (methamphetamine)

— Meth use not a perceived drug of
problem choice

— Meth use is problem
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Quotes
+ Teen Groups « Parent Groups

— "l never heard of those — "We know of other Karen
(meth) until | came to the kids in other apartments
U.S. Yeah and we learn using drugs but do not
from school and stuff.” know what kind of drugs

— If they see other people they are
do it they will start doing — | fear when they grow
It just to be cool and like up they use because of
stuff like that.” their friends”

— "They talk about drugs, — "25-30 teenagers in this
like all drugs, but most apartment complex uses
about weed.” drugs”

— " (Meth) It's a problem, — "l don't know if the
but not a big of a drugs are coming from
problem though.” the camps into the Karen

neighborhoods or vice
versa.
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Factors affecting Perceptions/Accounts

¢ Sex

— The males (teen and adult) in our study perceived
much more meth use than females

— Use could be gendered
* Age

— Adults perceive meth use a greater problem than
teens

. Lengthin U.S.

— Both groups had same average, yet perceptions
vary across groups re: scope of problem.
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Summary

Broader context:

— Meth use among middle and high school students in
Nebraska has remained stable over time

— 1.1% of all students surveyed in 2012 and 2014 report
trying methamphetamines (Radatz, Vandenberg, and
Sample, 2015)

Kids do not see Iots of use in their friends (Karen
or American)

Parents introduced to meth use in refugee camp
Teens learned about meth at Omaha school
Women found little use in refugee camps

Men/boys report seeing more use of meth in
camps
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Conclusion

* More rapid “Americanization” of youth than
parents regarding drug use patterns

» (Geographic location may matter in terms of
apartment complexes, buildings, and other
locations in Omaha

» Gender effects on perceptions of drug use

* Meth use appears more likely among those
adjudicated as delinquent than in broader
Karen youth population
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Lisa Sample
Isample@unomaha.edu
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About the College of Public Affairs and Community Service

The College of Public Affairs and Community Service (CPACS) was created in 1973 to ensure that the

university was responsive to the critical secial needs of our community and state. The College was given the
mission not only to provide educational programs of the highest caliber to prepare students for leadership in
public service, but also to reach out to the community to help solve public problems.

The College has become a national leader among similer colleges, with nine programs ranked in the top 25 in
the nation. Our foculty ranks are among the finest in their disciplines, Faculty, staff, and students are integral
to the community and state because of our applied research, service learning, and community partnerships.
Wae take our duty seriously to help address social needs and craft solutions to local, state, and natienal
problems. For more information, visit our website: cpacs.unomaha.edu

CPACS Urban Research Awards

Part of the mission of the College of Public Affairs and Community Service (CPACS) is to conduct research,
especially as it relates to concerns of our local and statewide constituencies. CPACS has always had an
urban mission, and ane way that mission is served is to perform applied research relevant to urban society in
general, and the Omaoha metropelitan area and other Mebraske urban communities in particular. Beginning
in 2014, the CPACS Dean provided funding for projects with high relevance to current urban issues, with the

potential to apply the findings to practice in Mebraska, lowao and beyond
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OVERVIEW

Demographic analysis of U% Census data combined
with gualitative assessment of contextual factors can
support strategic expansion of partnerships for rural
care giving to address wicked problems in facility
viability such as staff recruitment, training, retention
and perfermance

BACKGROUND:
THE CHALLENGES

Present ond worsening challenges of finding
resources sufficient to meet needs for to elders in L%
and around the world,

Rural areas of the US are especially challenged

by providing services needed by an increasing

percentage of elders:

*  Simultaneous decreases in availoble pool of
qualified carers.

» Expenses associated with high costs of paying
qualified carers.

= Yet recruitment and retention of qualified stoff is
the key to economic viability of service providers,

* Llimited ability of residential clients to pay for
care which limits economic viability of provision
of care as an enterprise - many facilities simply
close or do not open.

= Limits of funding support available from
national, state, local public allocations and from
private funders.

STAFFING CHALLENGES

Many rural areas in the L5, e.g. Mebroska, face

special challenges:

* Inereasing numbers of litelong residents who are
aging and need more care even as their children
are maving to more urban areas in search of,
inter alia, better career opportunities.

* |Increasing numbers of unemployed young

workers trapped in poverty, many with children,

whe lack gualifications required for employment
in the area and subsist wholly or in part on
public relief,

»  Amenities and services that support employment
{e.g., child care, public transportation, clinics)
that are available in urban areas may be
unavailable in rural areas.

* Az local economies shrink, public assistance to
help keep core facilities afloat or to offer support
services needed to help the unemployed also
shrink.

«  As care facilities try to cut eosts, staffing levels
dacrease, staff turnover increases - related
expenses increase costs of care and decrease its
quality.

ANALYZING THE
CHALLENGES AND
IDENTIFYING POTENTIAL

Demographic analysis can:

* |dentify current and project future need for
SErvIices,

*  Healp estimate current and future available labor
pool.

Qualitative analysis (ineludes *walking around”) to

identify barriers to meeting staffing challenges:

= |nternal to facility - |dentify, learn about and
andlyze staff reasens for leaving and reasens for
staying (retention), also reasons they applied for
their jobs (recruitment).

= External to facility - identify and learn about
barriers to recruitment and potential resources
to help overcome barriers.

ldentify strategic partnerships that can help recruit

and retain qualified staff and retain staff.

DEMOGRAPHIC ANALYSIS

U5 Census data (updated by the CP5)




QUALITATIVE INFORMATION

GATHERING AND ANALYSIS:
IDENTIFY BARRIERS TO MEETING

CHALLENGES

Internal to facility

» Budget - identify costs that could be influenced
by changes the facility might make; those costs
are likely to be related to stoff performance,
retention or recruitment.

* Staff - learn about and analyze staff reasans
for leaving and reasons for staying (retention);
examine incentives for perfermance; learn why
current staff applied for their jobs (recruitment).

* Residents and their families - learn about key
aspects of satisfaction/dissatisfaction; these are
likely to be related to staff.

External to focility

= Existing Lobor Pool - guided by characteristics of
staff needed now and in future identify current
and likely future supply of persons qualified to fill
jobs.

* Patential Labor Pool - identify how pool could
be expanded “if* barriers such as unavailability
of training or services that support training and
employmaent (e.q., transportation; child care)
weare addressed.

QUALITATIVE INFORMATION

GATHERING AND ANALYSIS:
IDENTIFY POTENTIAL RESOURCES TO

HELP OVERCOME BARRIERS

Internal to facility

* Reallocation of expenditures te eover high
turnover and lagged recruitment.

= [Silvester].

* |ntentional management of incentives for
performance and retention.

= Training and advancement opportunities.

External to facility

= |dentify Potential Labor Poel - identify
populations that could be recruited “if” barriers
such as unavailability of training or services
that support training and employment (e.q.,
transportation; child care) were addressed,

* ldentify resources that could be accessed via
partnarships with existing pragrams in the
context of providing employment in the facility.

INCREMENTAL DISCOVERY
AND BUILDING
OF COMMUNITY

PARTNERSHIPS:

LEVERAGE EXISTING RESOURCES
TO TRANSFORM BARRIERS INTO
LAUNCHING PADS

Partnerships to find People
Partnerships to remove Barriers

JUANES STRATEGIC
COMMUNITY PARTNERSHIPS
MODEL

Cualitative
L BN B OB OB O

Quantitative
XEXXEX |

Resources
&9 88




INCREMENTAL DISCOVERY
AND BUILDING OF
COMMUNITY PARTNERSHIPS
TO LEVERAGE EXISTING
RESOURCES AND
TRANSFORM BARRIERS INTO
LAUNCHING PADS

Budget - cost of high staff turnover, especially cost
of crucial but very high priced “interim” staff, also

costs of loss of private pay business due to impact
on quality and ratings for care

* Dept. Labor Job Development Program (federal
money) .. support on the job training
and stipend and waork-related expenses ... Model
connect potential staff with program,
agree in exchange for one-year retention to train
them and put them on the job.

* After 6 mos en the job pest-DOL training

*  Provide CMA troining on site to DOL staff who
agree to stay one year, promaote them to CHA
status, wage

* After 6 most post-CNA premotion

* Support LPN training and promote to LPN

« NOTE: ... a cobbled together “career ladder” that
retains each stoff person who participates for 3
YEQrs or more.

* Everybody wins.

QUALITATIVE EXAMINATION
OF CHALLENGES AND
OPPORTUNITIES -
IDENTIFYING GAPS AND
BARRIERS

* Description of model exemplifying application of
mapping and partnership building to overcome

barriers and connect resources in ways that
benefit all stakeholders and meet the challenge
of providing quality care now and in future

* Challenge of staffing turnover/reliability
- qualitative investigation guided by
characteristics.

#* Meeds and resources of “pool” from which
staff are recruited - net met by staff wages
or conditions of work ... seek partnerships/
resources to address these barriers,

* Dept. Laber Job Development Program (federal
money) .. support an the job training and
stipend and work-related expenses ... Model
connect potential staff with program,  agree
in exchange for one-year retention to train them
and put them on the job.

STEPS IN INNOVATIVE
PARTNERING

=  Practitioners can partner with wuniversities ar
other sources to obtain quantitative [customized
demographics based on data from US Census
CPS) and gqualitative (with practitioners, local
info) in order to meet challenges of rural elder
care in ways thot benefit all stokeholders.

=  Dept, Lobor Job Development Program (federal
money) .. support an the job training and
stipend and work-related expenses ...

*  Model connect potential staff with program,
agree in exchange for one-year retention to train
them and put them an the job.

= After & mos on the job post-DOL training Provide
CHA training on site to DOL staff whe agree to
stay one year, promote them to CHNA status
wiage.

= After & most post-CMNA promotion.

*  Support LPM training and promote to LFN.

» NOTE: ... a cobbled together “career ladder® that
retains each staff persen whe participates for 3
years or more.

*  Everybody wins.




CONCLUSIONS AND
RECOMMENDATIONS

Development and piloting of this model suggest

Practitioners can partner with universitias or

other sources te obtain guantitative (customized
demographics based on data from U5 Census’ CP5)
Facilities can examine internal barriers to retention,
and envision orientation, training, appraisal,
advancement, support services, incentive and
promaotion structures that may address barriers to
ratention.

Facilities can examine external barriers to
recruitment, and identify barriers to recruiting from
the availoble (or potentially available) labor pool.
Through qualitative analysis informed by
demographic analysis, apply the partnerships model
facili explore potential for partnering with existing
programs conduct qualitative (with practitioners,
local infa) in order to meet challenges of rural alder
care in ways that benefit all stakeholders.

And and external barriers to recruitment, then
explore potential for partnering with existing
programs conduct qualitative (with practitionars,
local infa).

Since providers of similar services in similar {rural)
contexts face similar challenges, it is likely that this

model can be applicable. Recommend that it be
widely dissaminated and tested.
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INTRODUCTION

A recent report, titled Listening to the Voices of
Latines in Omaha: Their Experiences and ldeas for
Improving Access to Health Care, (2017) shared the
results of four facus groups held in South Omaha
during the summer of 2015, Participants discussed
the following issues affecting their access to, ond
experiences with, the health care system:

1. Preventive care

2. Immigration status

3. Children’s health care

4. Bilingual and bicultural providers

and interpreters
b Dental health
F QOccupational health

This report summarizes the results of two

additional focus greups held during May of 2017
with community-based health core providers, Dr,
Christine Reed from the LUMNO School of Public
Administration continued as the Principal Investigator,
and Mr. Alberto Cervantes continued as the Project
Consultant whe recruited participants and facilitated
the focus groups. Mr, Nick Juligne, a doctoral
student in Public Administration, took notes during
each session, becouse there were no recordings. In
addition, the names of the organizations and the
participants representing them are eonfidential.

The first objective in conducting these follow-up
sessions was to ask community-based health care
providers if their clients share the same concerns

as the Latine residents who volunteered for the first
round of focus groups, and it there are additional
concerns to include in this study. The second objective
was to ask participants what steps they and others
should take to help Latinos in the community. The
names of the community-based health care providers
and their erganizations are confidential. This report
summarizes their idecs ond recommendations for

improving the health and wellness of Latinos. The
hope is that this report will generate further areas of
colloboration among community partners

Client Concerns

Participants reported that their clients have many

of the same concerns as the original focus groups.
The issue of accessing preventive health care was a
concern becouse the health care system in the L5, is
complex and confusing compared to Lotino countries
of arigin. As one community-based health care
provider explained, their clients are used to getting

a single bill for multiple services provided during the
same visit. When clients receive multiple bills for the
same visit, they find it hard to understand, especially
when they thought that their insurance covered those
SEIVICEE,

The combination of multiple bills fram physicians
and hospitals, combined with stetements from
insurance companies, can confuse and discourage
people from accessing the L5, health care system,
aspacially for preventive care. Undocumented clients
are afraid to access preventive care if they will have
to fill out paperwork. They may avoid making and
keeping appointments because of fears about being
stopped, searched and deported.

The issue of children’s health care was a major
concern for elients. Participants reperted that parents
become strong advocates for their children once

they become aware of the supportive services, such
as PT and OT, covered by Medicaid. They discussed
the problems associated with changes in Medicaid
rules, such as copays and coverage, and how they
have trouble keeping up with government policies
Participants confirmed what the eriginal focus groups
reported, that parents take whatever steps are
necessary to protect their children's health but often
neglect their own unless they have insurance.

Providers and community partners reinforced the
need for more bilingual and bicultural providers
and interpreters in accessing the health care




system, communicating with the doctors and nurses
in offices and hospitals, and fallowing up with
appaintments, They reported that their clients are
willing to wait for hours or days to see a bilingual
doctor. Latinos prefer to go to OneWorld despite the
wait times because providers and staff are bilingual
and bicultural. The need to improve trust is a big
issue For Latinos, who want their providers to take
the time to understand them and their individual
needs. The perception is that in the L5, health care
is a business rather than a caring profession.

This issue generated a lengthy discussion in one of
the focus groups about the role of the interpreter
versus the responsibility of the patient. One
participant peinted out that interpreters are troined

to relay what is said, but not to be patient advocaotes.

A second participant said that interpreters can
misrepresent what patients are telling them. A third
participant argued that patients need to speak

up and ask for interpreters when they come to the
reception desk: health facilities are required to
provide interpreters, but they find it is impossible to
eover all 375 languages that are spoken in Omaha.

Discrimination and lack of respect by health care
providers and staff is a problem, and doctors can
be insensitive even if they are bilingual. Participonts
questioned whether Latinos as a culture advocate
for themselves by asking if procedures are covered
by insurance; challenging their docters; and leoving
if dissatisfied with the care they are getting. Many
Latinos are from small towns and accustomed to
deferring to the experts.

Dental health emerged as a priority in the original
focus groups, and participants agreed that it was an
issue, Many dentists don't accept Medicoid, and an
even smaller numbaer are bilingual. Latines go to one
dentist in particular, even theugh it can take several
months to get in for e checkup. There is a need for
education about the benefits of preventive dental
care, but it is expensive without insurance, Many
people don't take care of their dental health.

Mental health emerged as a major new issue with
eammunity-based health previders. They wendered
if the volunteers in the original focus groups were
reluctant to discuss this topic. Parents might

interpret behaviors as discipline problems, rather
than mental health issues. Families are experiencing
chronic stress because of the Trump administration’s
executive orders and deportations. Some parents are
planning who will care for their U5, born children

if they will have to leave the country. In addition,
participants reported that there is a big impact on
Latino students from bullying on social media.

Recommendations of
Health Care Providers and
Community Partners

Community-bosed health care providers in both
focus groups recommended collaboration to fill in
gaps and improve services for Latinos. They also
emphasized the importance of education for their
clients, not only in preventive health and wellness
but also in navigating the health finance system.
Clients bacoma confused and concerned abaut what
they owe when they receive multiple bills on top of
insurance statements. If Latinos feel intimidated
they are more likely to aveid going to the doctor or
hospital for a symptom that could become more
serious and require more extensive care.

Community-based education about how the U.S.
health care system works, especially how hospitals
and health providers bill for services, would help to
build confidence and self-advococy among Latinos
Participants mentioned making shert, thirty-minute,
informative videos thot could be used on social
media or at parent meetings held at schools. They
also underscored the importance of expanding
awareness of available resources, OneWorld and
the South Omaha Community Care Council health
committee offer free health fairs. OPS is another
important source of wellness education. School
principals in South Omaha host parent teos to




educate parents about health and weallness.

OPS sechoolbased health clinics are another
impartant resource available to children and youth.
Undocumented families can pay bosed on a sliding
fee scale. Participants suggested that OPS provide
them better information about these centers so that
they can better advise their clients. Parents are often
unaware of health-related services available through
the Medicaid program. Schoaols should be educating
parents, but stoff will need training in the specialized
knowledge about ancillary services covered by
Medicaid. School nurses and health aides also need
a better understanding obout what Latino families
are going through and why they might not follow up
with recommended health care appointments. These
training needs point te the important role of OPS in
improving the health and wellness of families in the
Latino community.

Each school has @ wellness plan (o condition for
receiving federal free and reduced lunch funding)
including nutrition and physical activity, and
students can be the change agents in their families
in developing healthier eating habits. Parents often
bring fast food snocks to their children when they
are in school, and they may equate being overweight
with being healthy. Yates Community Center offers
ongoing education for immigrant and refugee
families about storing and cooking healthy foods.
Schoaols are also well positioned to share information
with Sponish speaking families about support for
behavioral problems in middle and high schoal, such
as skipping school and using drugs.

The South Omaha Community Care Council partners
with Mebroska Medicine to provide education for
chronic conditions related to diet and lifestyle, such as
obesity and dicbetes. Nebraska Medicine also offers
screenings for eancer and other diseases. Community-
based health care providers recommended that
researchers find ways to connect with families about

unfamiliar concepts. While these clinics are a key
resource in the community, there are cost barriers to
follow-up appointment for referrals to specialists.

Policies at the National Level

Impacting Latino Families

Recent executive orders and changes in immigration
policy from the Trump administration have left many
Lating families fearful of deportation. They are
frightened about visiting health care locations or
food pantries where they fill out poperwork or show
identification, They are even reluctant to drive to
health appointments or to school events bacause they
are afraid of being pulled over and detained by ICE
agents. As one focus group participant stated, it is a
bad time for Latinos to be self-advocates becouse of
the risk of retaliation by the federal government,

Repeal of the Afferdable Care Act is another pelicy
change that will have a major impaoct on Latine
families. Parents of children with special health care
needs have relied on insurance coverage, as well as
on Medicaid services, These families will likely rely

on Medicaid for the rest of their lives, and the cuts to
that program in the GOP plan (The Affordable Health
Care Act) would have a negative impact on them.

Conclusion

The focus groups held with community-bosed

health care providers identified client concerns

that overlapped with the six priority issues from the
first report, especially children’s health core and
bilingual/bicultural interpreters. The perspectives

of these providers, however, led to additional

issues, especially the need for mental health care.
Education about the U.S. health care system,
including how the billing system works, emerged

as a second additional topic. Participants generally
agreed that they and other community-based
health care providers need to find ways to exchange
infermation about resources to help their clients.
Community-based preventive health care and OPS
school-based health clinics and health education
programs, help families occess needed medical care
and prevent more serious problems
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Sobre la Facultad de Asuntos Publicos y Servicio Comunitario

La Faculted de Asuntos Piblicos y Servicio Comunitario (CPACS, por sus siglas en inglés) fue creada en 1973
para asegurar que la universidad respondiera a las necesidades sociales criticas de nuestra comunidad y
estado. La facultad fue dada la mision de no solo ofrecer programas educatives de alte calibre para preparar
estudiantes el liderazgo en servicio publico, pero también para llegarle a la comunidad y ayudar a salventar

preblemas pablicos,

La facultad se ha convertide en un lider nacienal entre otras focultades similares, con nueve programas
clasificados en los mejores 25 de lo nacion. Muestros profesores estan entre los mejores en sus disciplinas.
La facultad, el personal y los estudiantes son parte integral de la comunidad vy del estado debide a nuestra
investigacion eplicada, aprendizaje de servicie y asociaciones comunitarias. Temaemos nuestro deber
seriomente para ayudar a resolver los necesidades sociales y crear soluciones a los problemas locales,
estatales y nacionales. Para obtener mds infermacion, visite nuestro sitic web: cpacs.unomaha.edu

Premios de Investigaciones Urbanas CPACS

Parte de la misién de la Facultad de Asuntos Piblicos y Servicie Comunitario {CPACS) es llevar a cabe
investigociones, especialmente en lo que se refiere o asuntos de nuestros distritos electorales locales y
estatales. CPACS siempre ha tenido una misién urbana y una de las formas en que se sirve la misién es
realizar investigaciones aplicadas pertinentes o la sociedad urbana en general y al area metropolitana de
Omaha y otras comunidades urbonas de Nebraska en particular. A partir de 2014, el Decane de CPACS
proporciond financiamiento para proyectos con alta relevancia para temas urbanos actuales, con el potencial

de aplicar los resultados a la practica en Mebroska, lowa y mas alla







INTRODUCCION

Un informe reciente, bajo el titule Escuchando

los Voces de los Latinos del Sur de Omaha: Sus
Experiencias y Sugerencias para Mejorar el Acceso al
Cuidado de Salud, (2017), compartia los resultodos
de cuatro grupos focales gue se llevd a cabo en el sur
de Omaha durante el verano del 2015. Participantes
hablaren sobre los siguientes asuntos afectandoles

el acceso a, y experiencias con, el sistema de cuidado
de lo salud:

1. Cuidado preventivo

2. Estatus migratorio

3. Cuidado de la salud infantil

4 Intérpretes y proveedores bilingiies

¥ biculturales

] Salud dental
& Salud ocupacional

Este informe resume resultadoes de dos grupos focales
adicienales llevado @ cabo en mayo del 2017 con
proveedores de la salud basoda en lo comunidad, La
Dra. Christine Reed de la Escuela de Administracion
Publica de la Universidod de Mebroska Omahao
(UNO) continud comao investigadora principal, y el
senor Alberto Cervantes continud come consultor

de proyectos quien recluta participantes y facilité

los grupos focales. El senor Mick Juliono, estudiante
del doctorado en Administrocien Pablica, taoma
apuntes durante cada sesion porgue no se grabaran.
Adicionalmente, los nombres de las arganizaciones y
sus participantes representandolos son confidencial.

El primer objetivo en llevar a cabo estas sesicnes de
seguimiento era de preguntarle a los proveedores

de la salud basado en la comunidad &i sus clientes
comparten los mismas preocupaciones que los
residentes latinos gue fueron voluntarios para la
primera etapa del grupo de enfoque, y 5i existen
preccupaciones adicionales que incluir en el informe.
El sequndo objetive era para preguntarle a los
participantes que pasos ellos y otros debion de tomar
para ayudarle a los latinos de la comunidad. Los

nombres de los proveedores de la salud basado en la
comunidad y sus organizaciones son confidenciales.
Este inferme resume sus ideas y recomendaciones
para mejorar la salud y bien estar de los latinos. Lo
gue esperamos es gue este informe genere dreas
adicionales de colaboracion entre miembros y socios
comunitarios

PREOCUPACIONES DE LOS
CLIENTES

Los participantes reportaron qgue sus clientes tienen
las mismas preccupaciones que los grupos de
enfoque originales. El asunto de accesar cuidado

de salud preventiva es de preocupacion porque el
sistema del cuidado de lo salud preventiva en los
Estados Linidos de América es complejo y confuso
compardndolo a paises de origen latine. Como

un proveedor del cuidado de lo salud basado en la
comunidad explico, sus clientes estdn acostumbrados
a recibir inicamente un recibo por recibir servicios
miltiples en la misma visita. Cuande clientes
reciben recibos multiples por la misma visita, ellos lo
encuentran dificil de entender, especialmente cuondo
pensaron que su seguro cubria esos servicios.

Lo combinacion de recibos mualtiples de medicos y
hospitales, combinados con estados de cuenta de
companias de sequro, pueden confundir y disuadir a
la gente de accesar el sistema de cuidade de la salud
de las Estades Unidos, especialmente para el euidado
preventive, Clientes indocumentados tienen miedo
accasar el cuidade preventive si tienen gue llenar
papelen. Ellos pueden evitar hacer y mantener citas
por temor de ser paradaos, registrados, y deportados.

El asunte de cuidado de la salud infantil era una
preocupacion principal para los clientes, Los
participantes reportaren que los padres se hacen
fuertes partidarios por sus hijos media vez que se
dan cuenta de servicios de apoyo, como PT y OT,
cubierto por Medicaid. Ellos hablaron de problemas
asociodos con cambios de las reglos de Medicaid,
como el costo que paga el paciente y cobertura,

y como tienen problemas de mantenerse al tanto
con politicas gubernamentales. Los participantes




confirmaron lo que el grupo de enfoque ariginal
reportaron que los podres toman cualquier poso
necasario para proteger la salud de sus hijos pero
que muchas veces descuidan la suya o menos gue
tengan seguro medico.

Proveedores y colaboradores comunitarios
reafirmaron la necesidod de mas proveedaores
bilingiies y biculturales @ intérpretes en accesar al
sistema del cuidade de la salud, comunicarse con
médicos y enfermeras en las oficinas y hospitales,

y dandole seguimiento a citas. Informaron que sus
clientes estan dispuestos o esperar por horas o dias
pora ver un médico bilingle. Latinos prefieren ir

a OneWorld o pesar del tiempo de espera porque
los proveadoras y su personal son bilingles y
biculturoles, Lo necesidad de mejorar la confianza
&5 un asunto muy grande para los latinos, guienes
quieren que sus proveedoras tomen su tiempo
entendiéndole sus necesidades individuales, La
percepcion es que en los Estados Unidos el cuidado
de lo salud es un negocio en vez de ser una profesion
de cuidado.

Este asunto generd una larga discusion en uno de
los grupos de enfoque sobre el papel del intérprete
contra la responsabilidad del paciente. Un
participante senalo que intérpretes estan entrenodos
a comunicar lo gque se habla, pero no para abogar
para los pacientas. Un segundo participante expreso
intérpretes pueden mal traducir lo que los pacientes
les estan diciendo. Un tercer participante dijo que los
pocientes necesitan hablar y pedir intérprete cuondo
llegan a recepcian: instalaciones de la salud estan
obligodas o proveer intérpretes, pero encuentran
imposible cubrir todos los 375 idiomas que se hablan
en Omaha.

La discriminacion y folto de respeta por el personal vy
proveedores del cuidodo de la salud es un problema, y
los médicos pueden ser insensibles aun siendo bilingle.
Participantes cuestionaron si los latinos obogan por si
mismos preguntando si el seguroe cubren los procesos;
retando a sus medicos; y yendose si estan insatisfechos
con el cuidado gue estan recibiends. Muchos latinos
vienen de pueblos pequenos y estan acostumbrados o
deferirse a los expertos.

salud dental surgio comae prioridad en el grupo de
enfoque original, y participontes acordaren que

si es un problema. Muchos dentistas no aceptan
Medicaid, y hasta un nimero muy pequeno que son
bilingiie. Latinos van a un dentista en particular
aun cuando se requiere meses para obtener una
cita y hacerse un chequeo. Hay una necesidod de
educacion sobre los beneficios del cuidado dental,
pero es costoso sin segure medico. Mucha gente no
cuida de su salud dental.

salud mental surgid come un asunto nueve de mayor
importancia entre los proveedores del cuidado de

la salud basado en la comunidad. Cuestionaron si

los valuntarios del primer grupo de enfogue fueron
renuentes en abordar este tema. Los padres pueden
interpretar comportamientos como problemas
disciplinarios, en vez de asuntos mentales. Familias
astan sintiendo estras crénico por las érdenes ejecutivas
y deportaciones de lo administracion Trump. Unos
padres estan planeando quién cuidara de sus hijos
nacidos en los Estodo Unidos en coso que tengon que
salir del pais. Adicionalmente, participantes reportaron
gue hay un gran impacto en estudiantes latinos de ser
intimidados en medios de comunicacion social,

Recomendaciones de
Proveedores del Cuidado de
la Salud y Colaboradores
Comunitarios

Proveedores del cuidodo de la salud basado

an la eomunidad en ambos grupos de enfoque
recomendaron colaboracion para llenar los brechas
y mejorar los servicios para los latinos, Tambien
acentuaron la importancia de la educacion para
sus clientes, no solamente en la salud preventiva

y bienestar, pero también en entender al sistema
financiero de salud, Los clientes se confunden y

se preccupan sobre lo que deben cuando reciben
recibos multiples mas estados de cuenta del segure
meédica. 5i latinos se sienten intimidodos es mas

sequro gque eviten ir a ver al medico o visitar un
hospital por un sintoma que puede convertirse en
alge mas serio y requerir cuidado mas intensiveo.




Educacion basada en la eamunidad sobre come

el sistema del cuidado de la salud funciena,
especidlmeanta como los hospitales y proveedores

de la salud cobran por sus servicios ayudario o
crear confionza y apoye en si mismo entre latinos.
Participantes mencionaron crear corto, treinta
minutos, videos informativos que puedan ser usados
en medios de comunicacion social o en las reuniones
de padres que se llevan o cabo en los escuelas.
También subrayaron la importancia de expandir el
conocimiento de recursos disponibles. El comité de
la salud del Consejo de Cuidado Comunitario del
Sur de Omaha y OneWerld ofrecen ferias de la salud
gratuito, Los escuelas piblicas de Omaha (QOPS,

por sus siglas en inglés) es otro recurso importante
de lo educacion del bienestar, Los directares de las
escuelas en el sur de Omaha anfitrionan reuniones
para educar a los padres sobre la salud y el
bienestar,

Clinicos de la salud bosadas en las escuelas
publicos de Omaha son otros recursos importantes
dispenibles pare nifios y jovenes. Familias
indocumentadas pueden pagar segun la escala de
pogo. Porticipantes sugirieron que las escuelas
publicas de Omaha les proveen mejor informacidn
sobre estos centros para asi aconsejor mejor a sus
clientes. Los padres muchas veces desconocen de
servicios disponibles relacionados con la salud por
medie del programa de Medicaid, Las escuelas
debian de educar a los padres, pero el personal

va necesitar el entrenamiento en el conocimiento
especidlizade sobre servicios auxiliares que cubre
Medicoid. Enfermeras de las escuelas y ayudantes de
la salud también necesitan un mejor entendimiento
de lo que las familias latinas pasan y porque ellas
no les dan seguimiento a los citos de la salud
recomendadas. Estas necesidedes de entrenamiento
senalan el rol importonte de las escuelas publicas
de Omaha en mejorar la salud y el bienestar de las
familias en la comunidad latina

Coda escuela tiene un plan de bienestar (condicion
para recibir fondes federales para almuerzos
gratuitos y reducidos), incluyendo nutrician y
actividad fisiea, ¥ estudiantes puedan ser los agentes

del cambio en sus familias en desarrollar habitos
alimenticios saoludables. Los podres frecuentemente
llevan meriendas de comida rapida a sus hijos
mientros estan en la escuela, v pueden considerar
aquivalente estar sobrepeso con estar saludable. El
centro comunitario Yates ofrece educacion continua
para inmigrantes y familias refugiodas sobre como
cocinar comidas saludables y almacenarlas. Las
escuelos igualmente estan bien posicionadas

para compartir informacion a familias que hablan
espanol sobre el apoyo para de problemas de
comportamiento en la escuelo intermedia y
secundaria, como el uso de drogas y el absentismo
escolar.

El Conseje de Cuidado Comunitaria del Sur de
Omaha colabora con Mebraska Medicine para
proveer educacion sobre condiciones cronicas
relacionadas a la dieta y estilo de vida, como
diohetes y obesidod. Mebraska Medicine

también ofrece chequeos para el cancer y otras
enfermedodes. Proveedores de cuidado a la

salud bosado en la comunidad recomiendan gue
investigadores encuentren maneras de conectarse
con familios sobre conceptos desconocidos, Mientras
astas clinicas son un recurso importa nte en la
comunidad, hay barreras financieras para darle
saguimiento a las referencias de especialistas.

Politicas a Nivel Nacional que
Impactan a Familias Latinas

Ordenes executivas recientas y cambios en la politica
migratoria de la administracion Trump ha dejado
muchas fomilias latinas temerosas de deportacian,
Terman visitar centros de salud o despensas de
alimentos donde tienen que llenar papelea o mostrar
identificacién. Hasta son renuentes a conducir a
citas médicas o a eventos escolares por el temor de
ser parades y detenides por agentes de Control de
Inmigracion y Aduanas. Came un participante del
grupo de enfoque menciono, que es un mal tiempo
para latines de ser auto defensores por el riesgo de
represalios de parte del gobierno federal.




La revocacién del Cuidado de Salud a Bajo
Precio (Affordaoble Care Act, Obaomacare) es otro

cambio politico que tendrd un impacto mayor en
familias latinas. Podres de hijos con necesidades
especiales de cuidado de la salud han dependido de
cobertura médica, también como en los servicios de
Medicoid. Estaos fomilias tendran que depender de
Medicaid el resto de sus vidas, v las disminuciones
a ese programa en el plan del partido republicano
(Cuidado de Salud a Bojo Precie) hubiera tenido un
impacto negativo en ellos,

Conclusion

Los grupos de enfoque llevados a cabo con
proveadores de cuidade de la salud basada en

la comunidad identificaron preocupaciones de
sus clientes que troslapan con los seis asuntos de
prieridad del primer infarme, especialmente el
cuidado de la salud infantil e intérpretes bilingles
y biculturales. 5in embargo, las perspectivas de
estos proveedores [levaron o asuntos adicionales,
especialmente a la necesidad de lo salud mental.

a educacion en el sisterna de cuidado de la salud
en los Estados Unidos, incluyendo comao el sistema
financiers funciona, surgio como un segundo tema
adicional. Participantes generalmente acordaron
gque allos y otros proveedores de cuidado de la
salud basedo en la comunidad necesitan encontrar
maneras para intercambiar informacion sobre
recursos que ayudan a sus clientes. Cuidado de la
salud preventiva bosado en la comunidad y clinicas
da la salud basadas en las escuelas publicas de
Omaha y programas educativos de la salud, ayudan
familias aceesar cuidado médico y prevenir mas

serios problemas.
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About the College of Public Affairs and Community Service

The College of Public Affairs and Community Service (CPACS) was created in 1973 to ensure that the

university was responsive to the eritical social needs of our community and state. The Cellege was given the
mission not enly to provide educatienal programs of the highest caliber to prepare students for leadership in
public service, but also to reach out to the community to help solve public problems.

The College has become a national leader among similar celleges, with nine programs ranked in the top 25 in
the nation. Qur faculty ranks are among the finest in their disciplines, Feculty, stoff, and students are integral
to the community and state because of our applied research, service learning, and community partnerships.
We take our duty seriously to help address social needs and craft solutions to local, state, and national
preblems. For more information, visit our website: cpacs.unomaha.edu

CPACS Urban Research Awards

Part of the mission of the College of Public Affairs and Community Service (CPACS) is to conduct research,
especially as it relates to concerns of our local and statewide constituencies. CPACS has always had an
urban mission, and one way that mission is served is to perform applied research relevant to urban society in
general, and the Omaha metropolitan area and other Mebrasko urban communities in particular. Beginning
in 2014, the CPACS Dean provided funding for projects with high relevance to current urban issues, with the

potential to apply the findings to practice in Mebraska, lowo and beyond
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ARTICLE INFO ABSTRACT

Krpwords: Ressarch over the past decade has found that head imjuries are assoclated with negative outcomes incloding
Heml injury lowwer levels of seli-conmraol and a greater presalence of delinguent behavior. Despiee this pattemn of fndings,
leopules cumtrol previnus research remains unclear as 1o whether hend injories influsnce subsequent bevels of seliocontrol and
Inkyuency delinquency, or whether lower levels of self-conirod increase the likelihood of smsmining o head injory. The

Life-course criminalogy current study begins to address this gap in the Hieratane by analyzng longinudinal doa spanndng from childhood

o woung adulihond on adolescent offenders from the Pathways o Desistance sisdy. & senies of oross-lagged
autoregressive path models were estimated o exammine the prospectve ssociabions between hems] injumies,
changes n mmpulse comtrl (o dimension of sel~oontrodl, and delinguency while comtrolling foe stability in all
three corstructs. Findings indscote: 1) mmpulse control amd delinguency displayed significant bevels of stability
woroes the stacly perice; 2] head imjuries appear toe accur prsor @ decreases inimpuls: coptral; 3) deoeases in
mmpul=: control do not appear bo systemabically inorease the odids of sustaming fFuture head mjurves; and 43 head

mjuries did not gppear o resolt in systematic mereases: in delinguend bebasor soroes the life ooanse,

1. Introduction

There are few theoretical perspectives within the field of crimin-
wlogy that have received as much attention as Gottfredson amd Flirschi's
(1901} self-conired theory. What is perhaps even mose surprising than
the owverall volume of research forused on self-comirol theory is that the
number of siodies poblished examining various aspecis of this theone-
tical perspective has continued to grow year afier vear (Vazsonyd,
Mikuika, & Kelley, 2017). There are multiple explanations for crimin
odugzy's contimeed imterest in self-conrol theory, but perbaps the mos
oonvincing explanation is directly centered on the sssociation bebween
self-control and criminal behavior (or other fems of deviamce). Find
ings from the extensive body of lierature examining the assaciation
between self-conirol and antisocial behaviors are remarkably ocon-
sistent, with findings showing that lower overall levels of self-control
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are sgnificantly associated with various forms of antisocial behavior
[de Ridder, Lensvelt-Mulders, Pinkenmauer, Stok, & Baumeister, 2012;
Pratt & Collen, 2006 Vamsonyi et al, 20017). Based on these Aodings, it
comes as lktle surprise that self-control theory has gquickly become o
mainstay of criminodogical research.

The proliferation of rescarch examining warlous aspects of seli-
control thoory has alse resulied in a well-developed body of Hieratane
cxamining the ctiological developmeni of self-control scross the lfe-
course. Collectively, Amdings from this line of reseanch have identified o
redatively broad renge of @eors that altimately contribute to individoal
wariability in self-contml. Factors involved in creating diferences in
wedf-comtrol include a sizable mumber of both environmental (Bart,
Simons, & Simons, 2006; Gikson, Sullivan, Jones, & Plguero, 2010} and
bilological {Beawer, Wirighs, 8 Dwelisl, 20007; Cauffman,
Saeinberg, & Plguers, BH5 Delisl, 2014) influences. Ddrectly in line
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with these findings, preliminary evidence from research outside of
criminology points v head injuries as 8 pobential environmental ex-
perlence that may influence changes in newrehiological strocione and
function to produce variability in self-contred [Seinberg, 2008), Desplie
this preliminary evidence saggesting that head injurles may serve as a
subsiantive source of infloemsee on the development of self-controd,
these fndings are tempered by important methodologieal limidtations.
Most importamtly, previous reseanch is typically confinex] to a limited
mumber of observation perods, resulting in potential s=lection bias
wherchy individuals with lower overall levels of self-comirol may
simiply be more Hhely to fnd themselves in siteations where hesd in-
Juries are more likely 1o occur (e.g., physical fights, car accidents), The
current sndy alms v begin o sddress this lmitation in the exisdng
bouky of literature by examining the sssociation between bead injuries,
delinguency, and a specific dimension of self-control-—impulse con-
trod—in a sample of previously adjodicated youth from the Pathways b
Dessistanoe (Pathways) study (Mulvey et al., 20041 The Pathways study
offers the unlque advantage of a panel deslgn with repested observa-
tlons that span & total of elght years of the life coorse—spanning from
adolescenace e early adulthood, This repeated panel design, along with
the employed analytle storategy, allows for 8 mone detalled examination
of the longitodinal associstions between hesd injuries, delingquency,
amd impulse control, by attempling to better estabdish temporal order
andd minimize selection bias,

i+, The evolution of self-control in criminological research

The results of three separate systematic revdews of the Heerature
have demonsirated the imporance of self-conirol in the edological
developmend of antisocial behavior (de  Ridder et al, 20012
Pratt & Cullen, 2000; Vazsonyi et al., 20171 In the now classic meta-
amalysis performex] by Pratt and Cullen [2000], the authors examinesd
stlies from the decade fodlowing the publication of Goitfredson and
Hirschis (19907 boak. The results of 21 dodies and over 49000 in-
dividual cases indicated that “low self-control consistently had an effiect
sime that exceeded §.20° (p, 9510, Importantly, the observed effect size
was robust to 8 wide range of potentlally moderating influences in-
cluding differences in measurement, sample characteristes, and the
type of antisocial behavior examined. A more recent met-analyss by
e Rieleler et al. (2002) examined the existing body of lberature fooused
o self-comrol amd antisocial behavior as swell as a brosd range of other
potential oulcomes (eg., school success, well-beingl. The results e
vealed 5 pattern that closely aligned with findings presented by Pra
ard Cullen (200000, with mean correlatdons for self-control and anti-
social behavior ranging from .15 o 0025, Finally, the most recemt
meta-analysis examining the self-control-antisocial behavior associs-
tiom was performed by YVaesomyi et al. (2007) amd focused on research
published in the decade follvwing Pratt and Cullen's sty {betwesn
2 and 20010, Once again, the overall pattern of resalis argely
converged with both previcus mets-analyses and revesled moderstely
siged  effects for both cross-sectional (v = 0.42) and longioadinal
{r = i135) studies, Collectively, the resulis of these systematic reviews
rewioal 8 robost and sizable association between low self-control and
various forms of antisocial behavier, effectively demonsirating the
importance of self-comnl in fobere resserch examining the etiological
development of antisocial behavior,

Bageel, &t beast in part, on these Andings, studies have begun b
examine other aspects of self-comrol theory, with studies beginming b
focus on factors that ultimately coniribute o varlability in overall levels
of self-control (Burt et al., 2006; Franken et al., 3016 Teasdale & Silver,
20050, While Gottfredson and Hirschi (1% polnted to one speclfic
source of influence (le, parental soclalizaton) snd provided a
strafghtforsard explanaton of how these factors may be Involved in
creating differences in self-comrol, subsegquent research has demon-
straed that infloences which ultimately colminate imo vardability in
self-control are likely far more complex (Prat, Tumer, & Piguero,
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20047, For example, while stodies have demonsiraced an overwhelming
armount of support for Gottfredson and Hirschi's parental soclalizaton
thesis (Hay & Forrest, 2006; Pract of al., 50047, addidonal rescarch has
alse demonstrated that the parent-child interactons involved in the
development of self-pontred are far more Intricate (Braver, 2016; Hay,
200170 In addition, a large, amd continually developing, body of e
warch has pointed o additional spurces of mfluence that wltimately
comtribute o the development of self-control inchsding peer imterac-
tions (Franken et al., 2016; Gardner & Speinberyg, 2005; Meldrom & Hay,
2002 Meldrum, Young, & Weerman, 2012), school-based influences
(Burt et al, 2006 Tomer, Piguero, & Pratt, 2005), nelghborhood
characteristics (Gibson et al., 2000; Pratt et al., 2004 Teasdale & Silver,
20093, ard even targebed interventions (for & recent sysiematc review
e Pigquern, Jennings, Farrington, Diamond, & Goneaslez, 2006). These
findings have encoureged criminologists © explore a wider mnge of
influences that contribute to the long-term development s=lf-control
across variows stages of the Life-oourse.

In addition o the proliferation of studies exploring addidonal social
influences an the development of self-contred, a related line of rescarch
focused on the biological factors invodved in the development of self-
conirol has alse emerged (Heaver et al., 20009, Cauffman et al., 2005;
Harden, Quinn, & Tucker-Drob, 2012 Drawing from studies deman-
strating an inergenerational iransmission of self-comnol from parents
b offpring (Boubwell & Beaver, 2000; Meldoom, Verhoeven, Junger,
vam  Aken, & Dekovie, 2016; Meldmom, Young, & Lebmann,  2015;
Mofziger, 2004}, addidonal research has foousad on identifving relevant
genetle and neurshiological influences (Beaver, Connally, Schwartz, Al-
Ghamfl, & Kobelsy, 2003  Connodly % Beawer, 3004; Schwanz,
Rowland, & Beaver, 2004; Sieinberg, 2008; Wright & Beaver, BH005) in-
wolved in creating imdividual differences in self-comrol. Findimgs from
this line of ressarch suggest that self-oontrol is 2 brain-based construct,
shaped by @ complex combination of biological amd environmental in-
Auoences [(Beaver ef al., 2007 Beaver et al, 2009 Cauffman et al., 2005;
Dweldsi, 20141

Most of the research in this area conceptualizes self-control as an
execuatee funcion, which has been previously deseribed as “a wide range
of cognitive processes and behavioral competencies which include
verhal reasoning, problem-solving, planning, sequencing, the ability o
meain atbention, resstance o0 interference, wlilization of feedback,
multitasking, cogmitive fexibility, and the ability 1o deal with novelny”
[Chan, Shm, Toulopowlou, & Chen, 2008, po 201). Importantly, mesalis
froam e recent meta-analyses have linked executive functions o the
amcivre and functoning of specific regions of the fronal lobes, in-
cluding components of the prefronial cortex (Alvares & Emory, 2006
Yuan & Rae, 2014), First, Yuan and Baz (2004) performed a systematic
review of siudies examining structural aspecis of the prefronial cormex
and executive fumctions. The resalts from 31 sodies and ower 3000
participants imlicabed that increased wolume (d = 00317 and contical
thickness (d = 0.19) in the prefrontal cortex was significamly asso-
viatexl with befter executive function. Second, Alvarez amd Emaory
(206 performed 8 sysematic resview of the Hierstore examining dif-
ferences In executive furctions between individoals who had sustadned
lesions b the frontal lobes and healthy comtrols. The resulis reveaked
suark differenoes botween the two groups, with individuals who soffered
damage b their frontal lobes performing significantly worse on mea-
sures of exeoutive functions relative to their counterparts (4 = — 0L78).
The=e findings suggest that: (1) self-control, and other exsoutive func-
tons, are Hed to strectucd and functional charascteristics of the montal
lobsss (and, more specifically, the prefrontal comex); and (2) damage o
these specific reglons of the brain may result in impaired exeewtive
function.

3, Head injuries and self-contraol

Directly in lime with these Andings, it stands o reeson that ses-
Laining a hea injury may result in damage o the fontal lobes, which
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miay ultimately kead o kewer overall levels of self-contml. Tead injuries
represent &an ideal envircnmental candidate, s previous smdies have
found that such injuries are significantly associabed with subsequent
neurocognitve  processes,  including  cognddve  sbilicy,  atention,
voorking memory, language flubdity, informaton processing speed, and
wven recluctions in execwtive functioning (Dikmen ef al., 2009; Polio,
Thompson, & DeFina, 2010; Rohling, Faust, Beverly, & Demakis, 2009).
In mldition, previous studies have revealed that bead injuries are dis-
propurtionally experienced by incarcerated populations, with some
cstimates Indicating that the risk of such an injury 1= 10 tdmes greater
within an incarcerated population comparsd to Individuals from the
general populadon {Bamfield & Leathem, 1998, Behnken, Deldsi,
Trulsan, & Vaughn, 2015 DelBello et al., 199, Farrer & Hedges, 2001;
Lamgevin, 2008 Perron, Vaunghn, Byan, Salas-Wright, & Guerrero, 2015;
Shiroma, Ferguson, & Pickelsimer, 20000 Similarly, the resalix of a re-
vent shixly by Fay and Richardson (20017) examining a sample of in-
miates from Indizna found that those immates who had presiously sus-
tained a rauwmatic bradn injury were nearly twice as likely 1o recidivane
during the study period (between 12 and 29 months following release],
compared b thelr non-injored counierparis,

Despiie findings from previows research indicating that individuals
who sustain a seriows head injury are significantly more Likely o ex-
perience other problems also related 10 antisocial behavior soch as
aggresion amd anger (Fishbein, Dariotis, Ferguson, & Pickelsimer,
6 Grafman et al, 1996, Kim, Manes, Kosier, Baruah, & Bobinson,
1994 Rao et al., 2009 Tateno, Jorge, & Robinson, 2003), the existing
literature suffers from several limitatiors thet make the resulting as-
soclations difficult to interpret, Ferhaps the most conceming lmitation
surraumis the possibility of selection that differendally predisposes a
specific subset of individuals to a bead injury. Dee (o lifestyle choices
that accompany increased levels of delinguency or kewer overall levels
of self-oontmd, some individuals may simply be more likely tham others
Loy sustain g bead injury at the outsel. This possibility is further an-
derseored by Pratt's [(2016) mecent extension of self-comrol theory,
which effectvely nesis classic self-control theory within a develop-
miental framework, Mare specifically, Pratt argues that overall levels of
self-control not only influence selection into negatlve life events, but
alse directly impact the coping srategies employed afier sosaindng
such events, Within the context of the current study, this observation
would seem to imbicate that individuals with lower oaverall levels of self-
wcantrel may be more likely to not eoly sostadn o head injury, but seuld
alse be besx likely o seek appropriate mierventions afterwand. This
ohservation presenis & methodological concern, as a sizable portion of
the existing research examindng the potential associstion beoseon hesd
injuries and amtisocial behavior ts largely descriprive (e, comparing
the prevalence of head injuries between incarcerated and non-in-
carcerated populations; ez, Farrer & Hedges, 2001; Permon et al., 2015;
Shiroma et al., 20010), mising concens surrommding ssfection amd ef-
fectively establishing temporal onder.

Even in stustions where a multivariate fromework @5 employe,
mist studies ane stll unabde o determine whether deleterioos outcomes
occurred before or after & head injury (e, Behnken en al, 2015
Ray & Richardson, 2007 For example, Schwartz, Conmolly, and Braoer
[H7) recently examined a sample of sdjudicsied youth from the
Fathwayys study and found that youth with hessd injuries reported lower
wwverall hevels of self-contmed and higher levels of aggressive delinguency
in adolescence. Results from longitudinal analyses reveabed that self-
woantre during adolescence operste] as a sgmificent mediator between
self-reported  head Injuries snd rotes of change in aggressive de-
lingquency from adolescence to early adulthood, While these findings
align with findings from other siudies (eg., Fishbeln et al, 2016)
prowide preliminary evidence saggesting that head injuries may resalt
in incressed bevels of delinguency through changes in s=lf-control, the
employed amalytic approach (Le., latent growth cerve models) cannot
effectively ensure that the examines] bead injuries coourred prior b
chamges in s=lf-control and delinguency. Taken together, thess Amdings
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provide evidence suggesting that head Injuries may result in significant
reductions in self-control (and subsequent increases in antisocial be-
havier), bur addidonal research capable of diseniangling temporal
order and addressing selection effects is still necessary,

This limiwetien s further underseoned by previoos research showing
that imdividuals with lower overall levels of selfcontrol are sig-
mificamily more likely o experience stwations that increase the prob-
ability of sustaining a bead injury such as physical fighis and car ac-
cidents (Ancriessen of al., 2011; Fennett, 1096G]), as well as morne risk-
taking behaviors in general (Holifreter, Redsig, & Prat, 2008; Romer,
Dsckowiorth, Senitmean, & Park, 2010}, Previoos research has also in-
dicated that individoals with lower levels of self-comral (Boals,
vanDellen, & Hanks, 2001; Miller, Barmses, & Beaver, 20011; Moffitt et al,,
20117 amel greater kevels of antisecial bekavior tend o dispropartionally
experienee physical  health problems  (Mofin et al, 2011;
Medeler & Beaver, 2004). Collectively, these findings suggest that the
direction of causality between head imjuries and selfoontmd i not well
defined, as there are theoretical and empirical findings that support
head injuries as both an endogenous and exogenoas variable,

4, The current study

The: current shixly xims to begin be address this limitation in the
literature by examining the direction of the association between head
injuries amd impulse comrol across seven years of development using
data from the Pathways stody (Molvey er al, 20040, Since previcos
research has demanstrated a robust and consistent association between
delinguency and sobsequent victimization (Le., the victm-offender
overlap; Jennings, Higgins, Tewksbury, Gover, & Plgeers, #0110
Lamritsen & Laub, 2007, Lauritsen, Sampson, & Laub, 1991 ], the curment
gy aims o alw examine the direction of the association between
head injuries and delinguency across the smme period of time, In order
by asmess the magnitude and direction of associaion between head in-
juries, self-comtrol, and delinguency, the comrent study employs awio-
regressive cross-lagged path models, which make vse of panel data o
examine the extent to which: 1) head injuries at earlier waves prodict
levels of impalse control and delinguency 8t later waves; 21 impulse
control gt earller waves prodicis the odds of sustaining a fuore head
imjury; and 3] levels of delingquency predict the odds of sustaining o
future: hemd imjury. This particular analytic stmategy  simultaneously
etimates all examined pathways, providing asdditional infermation on
the dirsction of any defected ascociations. Inaddition, the awo-
regressive component of the estimated models controls for stabiliy in
head injury, impalse coniral, and delinguency from one dme period oo
the next, effectively isolating change in each concept across the ex-
arimed tdme perad,

5. Methods
A1 Dam

The currend sindy analyzes data from the Pathways, a longimdinal
audy comprised of 1354 adjudicsted youth from Marlcopa County,
Arlzona (a = 654} and Philadelphia, Permsylvanla (n = 700 Molvey
et al., 2A0HL Stody participants wene between the ages of 14 and 17
(M = 16.55) & the time of their ofense and were adjodicated for
wrious felony or misdemeanor. Youth tred in adult coart were also
eligible for inclusion. In total, the Pathways shdy is comprised of 11
waves of data collecton spanning approximately 7 vears (Muolvey,
2002), The firsmt wave of data eollection, referred w as the baseline
interview, commenced in lae 2000 and remained open untdl early
2003, youwth who met the mindmum eligibilicy requirements and agreed
e participate in the study were contmeally enrolled throughour the
entire interview period. The following six waves of dela (eaves 2-7)
were completesd in six month intervals (6, 12, 24, 530, and 3% months
following the baseline imterview). Due b budgetary constraings, the
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remaining four wanees of data collection Cevaoes 8110 were completed
in 12 month intervals (48, &0, 72, and 84 months after the baseline
intervies), Overall levels of sample stridon from wave e wave werne

relatvely  low:  &month  interview = 6.57%;  12-month  inter-
view = 679w 18moenth  interview = 9.33%;  24-momh  inier-
view = 908%; d-month  interview = B.86%;  36-momth  iner-

view = Q0] %y AB-month interview = 1LY 7% G0-month
interview = MUES%: 72-month interview = 13.22%; B4-month inder-
view = 16.25%, Based on the limited prevalence of bead injury amoeng
Pathways participamis {see Table 1), the curmrent shody draws foome ine
formation collecied annually (haseline interview, 12, 24, 36, 45, &0, 72,
and 84 month follow up Interdews), Due to the lmdeed number of fe-
males Included in the Pathways (n = 184), we follow the lead of pre-
visuis research and Hmit the final analytle sample o male offenders
with at beast partial information on the examined measures (n = 1150;
Shulman, Monshem, & Steinberg, 3017

During each interview, gquestions were aseoed lapping sic general
domains: 1} backgroumd charactenstics, 2) individual fonctioning; 3]
peychosocial development ard artlmides; 4) family context; 5) personal
relationships; and &) commumity context (Schubert er al., 2004), These
sl domains are comprised of 8 wide range of focal concepts directly
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redated o various aspocts of development incloding overall physical
and mental health, delinguent and deviant behavior, peer Interactions,
and romantie relatdonships. Many of the primary concepis of interest
redated 1o each of the six examined domains were measared across all
smdy periods (e, basefine through B4 month fellow up interview],
making it possibde to investigate changes and stability in such coneepis
mver the entire study period. To obtain = much background infoema-
tion as possibde, the bassline interview was split ino tao 2-hour ses-
sons and inchedlen] both current and retrospective information on the
main sidy concepis. All subsequent Interviews were more cenirally
focused on documenting changes since the last interview period and
included & single 2-hour interview sesslon, Additienal Information re-
lated o zampling procsdures, sample composition, and measurement
ingtruments has been docomented  previoasly (Muolvey = al, 2004;
Schubert et al, 2004).

R Mipasnes

521 Mead injury

Head injories were assessed al ssch interview with a angle, self-
repurted guestion asking participants whether they bad been hit in the
hiead =0 hard that It resalted in uncorsclousmess o regquined medical
artention. Duaring the baseline interview, participants were ssked if they
had ssiained 8 hesd injory mecting the description provided at any
paint previously, At each fellow up Interdes (12 through 84-month
follow up periads], participants were asked if they had sus@ined soch
an injury since the last imterview, with the resulting measares reflecting
any new injuries over the past 12 months, Besponses 1o all bead imjury
measures were coibed dichotomousdy, such that 0 = no amd 1 = yes
Deseriptive statisties for all head Injory measures and other measures
examined in the current stody are presented in Tabde 1,

522 fmpulse controf

Follvwing the kead of previoos studies analyzing the Pathways data
(Bames et al, 2016; Sullivan & Loughran, 2014; Walters, 2014), im-
pulbse conirel was sssessed using the Impulse control subscale of the
Welnberger  Adjustment  Inventory (WAL Welnberger & Schwanz,
1499H0), The WAL is a standardized measure comprised of 23 ltems tap-
ping four related subscales mpalse control; suppression of agpresson;
consideration of others; and temperance. The impuls control subscale
is comprised of eight items tapping overall behavioral conrd (eg., |
sy the first thing that comes o my mimd without thinking enough
aboat it), Participants were sshiod o rank how closely thelr behavior
and attitodes resembled each statemsent over the past six months wsing
flwe response categories ranging from 1 (false) 1o 5 (rued, Responses to
cach of the elght ltems were averaged (o = 076 a the baseline in-
terview) separalely across each interview period and coded soch that
higher values reflected greater overall levels of impalse control. Parti-
cipants with mising values on three or mone of the eight items wsed o
create the index were codex] 25 missing by the Pathways research beam,
but levels of missingness were extremely limited and displageed as fol-
lows (excloding sample amriton): baseline interview = 005 12-
month interviesw = 0.00%; 24-month interview = L0089  36-month
interview = 0,00, $4-month interdew = 0074 G&0-month inter-

wiow = (UM 72-month  interview = 0.008%;  S4-month  inter-
wiew = (LD

523 Delinquency
Delingquency was assessed ot each wave using an adaped wversion of

the self-reported delinguency scale developed by Huoizinga, Exbensen,
arid Wesher (1591 ). During each inbervies period, participants reported
whether they had engaged in 22 different delinguent activities sinoe the
last interview period.” The reported acts tapped both violent (eg.,

* Dmuring the beseline fterview, participants were asked 10 report on beasions over 2

)
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ken something by force usking a weapon) and nonviolent (e, da-
maged or destroved property that did not belong e vou) forms of de-
limgquent behavior, and similar measares have been used in previous
rescarch  analyveing the Pathways data (Loughren, FPatermoster,
Pliguers, & Pogarsky, 2001; Monahan, Seinberg, Cauffman, & Mulvey,
201 % Pigueern, Monahan, Glasheen, Schubert, & Mulvey, 200 2; Walters,
240 Since previous stodies have identifed physical fights and other
forms of aggressive behavior 25 a potential source of hew ingery among
adilescents (Fishbein et al., 20016; Gradmam et al., 1996 Jenmett, 159096;
Kim et al., 199k Rao ot al., 2009 Teteno et al., 2003), 8 second de-
linquency subscale comprised of 11 ibems tapping more aggressive
forms of delinguency such as getting into 8 physical fight and physically
beating somesne bad enough 1o regoive medical atiention, was alse
included in the current gudy.” For both delinquency moessures, e
sponses 1o all items were coded dichotomously such that § = hefundor
did mewt pecur dunng e recall period and 1 = behowior did coour durieg
recal period. For the overall delinguency measume, responses o all X2
items were then averaged o reflect the proportdon of all acts esch
participant engaged in during the recall perod, with the resultng
meamire ranging between O (no delinguent acts) and 1 (all delinguen
acts], The same coding sirategy was also employed for the aggressive
delingquency items. Imporantly, both the overall and aggresive de-
limgquency messures employed in the coment stody reflect the overall
variety of offernses participants engaged in at each inberview period.
Variety offencing soores were wsed in the current study for theee reas-
soma; 1] the frequency offending measunes constructed by the Pathways
team displayed significant levels of skew and overdispersion alkbvwing
far the use of a brosder range of analvile srateghes; 21 variety scores
minimize recall biss and telescoping, resuliing in increased levels of
avcuracy; and 3] variety soores are not compromised by high frequency,
nareseriows forms of criminal behavior (eg., petty theft). Perhaps even
mre importantly, a number of previsas stucies have advocated for the
wse of wvariely indices over Feguency  indices (Mo, Coespi,
Butter, & Silva, 3001; Piguers et al, 2002; Sweeten, 20012), amd adcdi-
tonal siudies analyzing the Pathways data have reporied a sirong
coneordance between froquency and varlery offending scores (Hrame,
Fegan, PFiqoero, Schobert, & Steinberg,  2004;  HEnight, Litde,
Losoya, B Mulvey, 2004; Plguers et al., 2002), For these reasons, the
current sty relies on variety offending measures 2= oppesed b fre-
quency offemding measores.

{fostnai continued)
teuader timedrame. More specilically, panicipants were ssked w report whether they had
engaged i oeach of the 23 behaviors oeer thesir enire lfedme. Rased on the bengih and
timiing of this recall period. v was Sfficul o ensare that bead injaries and levels of sell
oonirod reporied ai ihe bassline immerslew reflecied experiences that oocurmed prior o the
repomed delimquent aos, effeciively n:-:lmpl':-ll:lru. iemporal ordering. To address this
limitation and belier alipgs the baseli with the loadk=e heml in-
je=y and seliconinel messuns, additiosl F:ﬂ.r- -up e wene ssed o Emil baseline
delingquency #o ucty that cerurmed inthe past sis menihs, B i whe i 3 that
they engaged in & given delingumt sct tharing their lifitize IJ1|. time of the basdline
inderview wen: bus sdeed b repor the bod i dey mpaped in cach repurded bohavion.
Rewpones wire ouded on g four-point sabe as folkeese | = wathn e posi 509 dops
3o P-Tmentks g 2 o 40 menhs age; and 4 = = 6 moaris oge. These liems were
then recoded in reflect whesher sach pamicipant had engaged in sach 200 Suring the past
wix monihs fomded 25 1) or whether ithe peporied 2o ocourmed more tham sis monihs prior
i the baseline Imervies {oodesd as 0, To tes the obusiness of the paiiem of resals
repamed in the camen study, ssrsliviy an.:l_uus using the lideiime delinguency measuns
al the baseli wmn ke 5 s ol p (T ilable upem
megqueen L The oversll patbem of el &d ool |]|I'I'|:r-un_|. subsdantive way us those
muepaiied in the cosrent whudy.

1'|::purtl.n||:|'. a mamviukeni or i 1t ] in the
Pathways sludy (e more infurmaisn see Hn.w—_r et al., 2HM). However, thin subsecale
wan omilied Eum the carnent sbudy sinee wach furms of delinguescy are mol likely o
resull in increases in the odds of sesiaining a favare bead ingury. While Il remaies. possible
that head injuries may moresse che Ikelihood of ergaging In sonviolem foms of de
linquency. ihe reverse hypothesls seems implausitde. For this reason, the analysis in the
el study s focused more dirsctlly on overall and sgpressive delinguency,

[
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S, Starlstom covariates

T betier isolate the sssociations between head injory, self-contmol,
and delinguency, & total of seven covariates were ncluded in the esi-
mated amalyses, First, 8 meassure of carly behavior problems was as-
sessed using fwve ftems from the Psychopathy Checklist—Youth Yersion
(Forth, Kosson, & e, 20030 Participants were asdosd to indicste
whether they had engaged in fve differen deviant behanviors (chealting,
disturbing class, stealing, and fighting) before they were 11 pears old.
Responses were ooded]  dichotomowsly (0 = mo amd 1 = pes) amd
summed o creste a variety index with responses ranging beoween 0 arad
5 (M = 160, 50 = 1.20), The socond covariate included in the ana-
lvses tapped overall exposare to vielence wsing the Exposure o Vio-
lence  Invemtory  {ETV;  Selner-0fHagen,  Kindlon,  Buka,
Rauclenbash, & Earls, 1998], a 17-item messure reflecting a broad range
of experiences that each participamt either witnesesd happen to another
person or experiencen] themselves at any tme prior to the beseline in-
terview. Hesponses o each item were coded dichotomowsly and then
summed to reflect the overall mumber of violent situations each pani-
clpant witnessed or experienced (M = 5,49, 500 = 299), Third, a count
of the total nomber of arrests prior w the haseline interview wes also
included a5 a statlstical covarlate (M = 3,30, 50 = 2.28), Fourth, &
messure of each participant’s socioeconomic siaius (SES] was caloulated
in line with Hollingshesul's (1971) Index of Social Positions using pear-
ental oocupational prestipe and  educational ati@inment during  the
baseline interview, with higher scores reflecting higher overall bevels of
SES (Mulvey et al, 2004; M = 5166, 50 = 12,37), Fifth, intelligeno:
wirs measured using a paper version of the Wechsler Abbrevisted Scale
of Intelligence (WASL Wechsler, 1999490, a validated and commanly used
measure of 10 (M = 84,48, 50 = 12,84}, Silxih, age was caloolated
based on each participant’s date of birth and was coded contineowsly in
years (M = 1605, S0 = 1.16). Seventh and finally, rece was ooded
dichutomously such that 0 = Coucesion ancd 1 = o offeer moces.

53 Plor of mafysis

The plan of analysts was carred out in thres interrelated steps. Firss,
Spearman rank-order correlations were estimated o examine overall
sahility in Impulse conired, overall delinguency, and agpressive de-
lirgquency. Thess preliminary analyss are essential, as the reaolts will
edtimuate the sability or variability in these concepls over time. High
levels of stability (ie., larger Spearmean correlation coefficien=]) woubd
indicate that experiences (including sustaining a bead injury) occurring
between each interview perlod have limited impact on subsegquent be-
vils of impulse conirol or delinguency. Alvemnatively, grester lesels of
varlability (le., smaller Spearman correlation coeffickeni=) within each
of the examined concepts across the examined dmeframe woald pro-
witde prelimimary evidence of mesmingful change, allowing for sub-
serjuent madels aimed at identifying more specific seoarces of influence.
In addition, low levels of stability would render autoregressive models
unnecessary, as soch models inchwde controls for stability in the ex-
amined  measures  from one  examination  perlod @0 the nest
Altematively, evidence of stability across the examined timeframe
waold provide support for the vse of autoregressive models in an effort
b betier fsolate varlabdlity In the examined measares over time,

Azsuming that the impulse comtrol and delingquency messures vary
across time, the next step of the analysis involves the estimation of a
weries of auloregressive cross-lagped models i which bead injuries =t
earlier waves (eg., Time 1) were used o predict later (eg., Time 2}
measures of impubse contrel and delinguency. The employed models
also Included controls for stability in each of the examined measares
from one dme point e another, effectively tsolating change, Cross-
lagged madels offer undgque advantages over aother longitudinal mod-
eling technigues (e.g.. growih corve models and group-hased trajpecory
miscleds] a5 they allow for o estimation of the direction of longitudinal
asmuciations, providing preliminary information on temporal order.
Altermatively, other longitudinal appresches such a= growth curee
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mucleling, would allow for the direct estimation of the asociation be-
tween sustaining a head injury and overall changes in impulse conirol
o delinguency over dme, but could not provide direct estimares of the
direction of the asseciation {le., whether head injuries result in lower
lewels of impalse conrol, o whether individuoals with lower levels of
impulse control are more likely o sustin subsegquent head injuries]. In
order 1o address the altermative hypothesis, that changes in delingquency
o impulse control contribute b changes in the likelthood of susaEning
a hemd injury, the models also simultaneonsly estimated associations
between carlier measures of impulse contred and delinguency and later
measires of head injuries while alse contralling for stabdlity in all three
variahles. Significant associatons in this lstier pordon of the model
viould provide preliminery evidence of selection processes in which
impulse control and delinguency are likely contributing te the sverall
likelihood of suffering subsequent head injuries.” Cross-laggped models
were estimated for overall delinguency and  aggressive delinguency
separsiely. Al snmalyses were  performed im0 Mples 74
{Fluthdn & Muthién, 199520020 using meximum Hkelihosd esdmation
and robust mandard errors. Model fit was assessed wsing the following
inidices (Hu & Bentler, 19997 comparative fit index (CFL, waloes = 0,95
indicate close Ar ard waloes = 0,90 indicate scceptable Al Tocker-
Lewwis imdex (TLI, interpreted simdlar v CFL); amd rool mesn souane
ermor of approximation (RMSEA, values = 0005 indicete a close Gt and
vithees = 010 indicate acceplable ft). Missing values were handled
using full information maximum likelibood (FIML) estimation, which
impuies missing values hased on all avallable observed information,

6. Resulis

The first step of the snalysis involved estimating Spearman rank-
airder correlations for the employed impalse contred measures, The re-
sulting mairix ts presented in Table 2 Directly in lne with Coben's
(19920 guddelings, the examined impulse control measures demon-
strated moderate (r 2= 0030, but r - @500 to high (r == 0.50) lesels
of stability across the entire stody period, with comelation coefficients
ranging from 043 {p < (L001; fmpalse control at Time 1 with impulse
wontrd #t Time 8] to 0.70 (p < 0.000; impualse control at Time 5 with
impulse control at Time 6). Importantly, s@bility in impulse control
seemed o diminksh as the amount of time between measurnes inoreased,
Hiowever, the correlation between imipalse conrol assessed during the
baseline nterview (e, Time 1) and the latest interview perfod (Le.,
Time 8) still demonsrated moderste levels of asbiliy (r = 0043,
p o= 1), Importantly, while impukse comtrel demonstrated pattems
of slability across all eight measurement periods, it is alse worth noting
that impulse control was not perfectly stable, and exhibited levels of
mesningful change even from one messurement pericd to the nDext.
Desspite this pattern of results, two possibilities surrounding the asso-
clatien between head injurles and impalse control remain possible,
tirst, head injuries may be responsible for dismupting sabiliy in im-
paulse control and ereating increased levels of warlability over time,
Second, and altermatvely, changes In impulse control stemming from
other sources may increass the overall likelibood of sustxining a aob-
sequent hesd imjury.

The next step of the analysis imvolved the etimation of Spearman
rank-order correlstions for the overall and aggressive delinguency
meazures, The resulis of this siage of the analysis are presented in
Table & The coefficlents presented above the disgonal reflect stabilicg
estimates for the overall delirgquency messure across all elght tme
palnts As ean be seen from the correlation matriz, and alse in line with
Cohen's [1992) guidelines, the overall delinguency mesasure displayed

* Thas st | Lapzyial Jids dhidd ot includs drmd paths frum impobe coniead
1o delinguency. Additional models incloding these paths resulied in corserpence (s
and were nol able io be estimated. Do wo this Emistion, the Anal models were limivsd e
the direct paths displayed in Figs. | and 2 and the paths between impolse conirml and
delimquency mere ominied.
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lows (r = OU10, bt r <= 0300 o moderate levels of stability across the
examined Hmefrome. Similar to the Andings for impelse commnd, s@-
bility im lesels of overall delinguency deoreased] as more time elapsed
beetween the examined measures, For example, the correlation between
overall delinguency at Time 1 and Time 2 was 033 (p o< 0000, bt
the correlation between overall delinguency &t Time 1 and Time 8 was
0.1% (p = 0.001). Desplie these systematic decreases, the overall pat-
tern of results indicated low o moderate bevels of stability in overall
delinguency with estimates ranging from 016 (p = 0.000; owverall
delinguency @t Time 1 and Time 6) o 0.45 (p < 0.001; overall de-
limgpuency at Time 5 and Time 6). A similar pattern of results was also
oheaerved for the aggressive delingquency measure (resulis presenbed
beelow the diagonal), Stability sppeared to decresse a5 more time be-
twoeen measurements elapsed, but the overall pattern of resols de-
momsirated low o moderate levels of stability In aggressive de-
limguency with cormelstion coefficients ramging froom 009 (p < 0.0400;
mverll delinguency at Time 1 and Time 4, as well as, Time 1 amnd Time
6) e (L38 (p <= 0L Time 4 and Time 5, as well 2=, Time 5 and Time
G].

Sinoe the results of the Spearman rank-order correlations demsan-
strated sufficient variation in impulse control, everall delinguency, and
aggresslve delingquency, the next siage of the smalysis involved esii-
mating bidirectonal cross-lagged models to better distinguish betwoen
causal and selection effects. The first cross-lagged model examined the
asmucialions between head injury, impulse contmsd, amd overall de-
limguency. The model provided a close fit o the data (CF1 = 0096,
TLI = (.51, amd BEMSEA = 003) amd is presented in Fig. 1. As a e
minder, the sandandized path estimates presented in the Figure were
adjusted for all messured covariates (early behavior problems, exposune
e violenoe, number of previous Incarcerations, SES5, 10}, age, and sex),
As can be soen, impulse contral and overall delinguency demonstrated &
considerable amoont of siability from one time o the next. Head injury
demuonsirated a less consistent pattern of sability, bat the oross-Lagged
msleds revesaled four significant stability coeficients (Time 1 1o Time 2,
Timee 3 bt Time 4, Time 4 to Time 5, amd Time 5 to Time 6), indicating
that individuals who sustasined a previous bead injury were ab an
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increased risk for sustining an additionad injury in the futune. The
cries-lagged paths estimated the ssociations between head imjuries,
impulze control, and delinguency across all eight time points. These
paths revealed some evidence of sebection, with lower levels of impulse
conirel at Time 1 prediciing a greater likelihood of sustpindng & hesd
imjury at Time 2 (8 = — 025 p < 00010 and 8 similar patiern of pe-
sulis for Time 3 impulse conrol sand Time 4 head injory (§ = — 0020,
p = 0.016) The association between Time 2 impulse control and Time
3 hemd imjury was positive, indicating that individuals with greater
wwerall bevels of impulss comrol were at an incressed risk for sustaining
A head dimjury, but the psociation did not resch conventional levels of
statstical significance (§ = .12, p = 0,155, A similar patiern of re-
sults was ohserved for Time 5 impulse control ard Time & head injury
(f = 12, p = L102), Desplie this patten of results, overall levels of
delinguency did not resali in significant inereases in the Hkelihoosd of
subsequently sustaining a head injury.

The cross-lagged paths revealed more consstent evidence sug-
pesting that sodaining o hesd njury wos associsted] with Sgnificant
decreases in impulse control aoross multiple Gme points including Time
2 head injury and Time 3 impalse comrol (f = — 03, p o< 00000,
Time 4 head injury and Time 5 impulse control (§ = - 0022,
po= 1), and Time 5 head injury srd Time & impulse control
(= 029, p = 0,000), Head infury at Time & was also found o be
pasitively associated] with impulse control &t Time 7 0§ = 0021,
p o= (001) and head injury at Time 7 and was alo positively asso-
ciated with increased levels of impulse controd at Time 8 (§ = 0026,
p <= 01). Fimally, the cross-lagged paths also revealed sipnificant
increases in owerall delinguency following a hesd injury at Time 2
(f =12, p = O00), Time 4 (F = 033, p == 0.000), and Time 7
(fF = (.20, p = (.09,

The final smage of the analyvsis invelved the estimation of ansther
bidirectional cross-lagpsd model that incloded the agpressive de-
lingjuency messres. The resulting mode] provided a close fit (o the data
[CFl = %6, TL = 0.91, amd EMSEA = 0.0%) amd is presented, along
with all accompanying dandardized path estimates, in Fig. 2. Similar b
the previous model examining overall delinguency, the mpalze control
and aggressive delinguency measares displayed relatively corsistent
levels of siahility, while the hesd injury measure demonsirated 8 less
consistent pattern of stabilicy. Onee again, the oross-lagged paths re-
vealed preliminary evidence of selectlon effects with lower lewels of
impulse control 2t Time 1 resalting in a greater likelihood of sustaining

%1 ; RMEES -« 003,

a head injury ot Time 2(f = — 0019, p = U01], and a similar patemn
of resulls for impulse control at Time 3 and heasd imjury 21 Time 4
(f = — 025 p < L00L). Similar te the cross-lagged mode] examining
overall delinguency, levels of sgpressive delingoency did not sig-
nificantly incresse the odds of sustaining a subsequent head injury st
ary of the examined tme poins.

The cross-lagged paths revealed more consistent associations be-
tween hesd mjuries and subsequent decreases in impulse contrel, with
this particular pettern of results reflected soross hesd injury at Time 2
and impulse controd af Time 3 (f = — 031, p < QU01), bead injury
Time 3 aml impulse contred at Time 4 (f = — 025, p < 000017, heud
injury &t Time 4 and impolse comtrol at Time 5 (F = 0023,
po= ), and head injory at Time 5 and impukse controd at Time &
(f = — 035 p < WOOL) The associstion betwoen sustaining a head
injury 8t Time 7 and bevels of impulse control &t Time B were also
dgnificanily amoviated, but the ssociation was positive (§ = 0053,
po= U, indicating that subseguent levels of mpulse contmsl in-
creased. The cross-lagged paths examining the aswocistion betwaeen
sustaining a head mjury and subsegoent increases in agpressive de-
limquency resealed 8 less conststent pattern of resalts, with significant
associations between head injury at Time 2 and aggressive delinguency
ar Time 3§ = 10, p == 0,001 ). Imiportantly, sustaindng 8 hesd injury
ar Time 3 was significantly associated with apgressive delinguency at
Time 4, but the asociation was negative, indicating that levels of ag-
pressive delinguency decressed (§ = — 0012, p = OU001).

7. Discussion

Self-conirol has emerged as one of the most robust predictors aof
antisocial behavior ientified in comemporary criminological reseanch,
with multiple met-analyses idemifying moderstely-sioed,  consisbent
wmociabons betwern self-contred and andisoecial behavior (de Bideder
et al, 2001E Prabt & Cullen, 20000; Vazsonyi et al., 3017 Basexl on the
conststency of this Anding, more recent advances In criminodogleal re-
search on self-control theory has focused on sdditional aspects of the
theary incloding the edological development of self-conirol across
different stages of the life-course, With this in mind, the current study
almed o contribute o this growing body of Heersre by more closely
examining the extent to which sustaining a bead injury during adoles-
cence and early adulthood contribubes to meaningful changes in one
specific dimenson of self-comrol—impualse control. Directly in line



LA, Bovwarm & gl

Boaraal af Crimsngd Siiicg 508 (000 VEv-xey

Impalse

[ Tirmee: 1)

Impd s
Caontrol

Impaulse

=16

Headd Injury

{Time 1)

A1

AgoEEasive A reRainE Apyressive Aiphreasive
Delinguency Delinsquency |8 Delinquency LET™ .« Delinquency

[Tima 1} [T 6 [T 7 [T B)

Fig. 3. fusults of crow-kyggal pails muodel ireny heygitudemal hedl mjury, impulse conirol, s aggresive delinguency.

Mot Stamdand ieed cozfMcieis presmoed. A1 pihs coimated with the fllowing covariaies: 31 carly behavior problems; bl egposore 0 vislmos ) secioeconemic sams; 9] nomber of

PErvious | ) Wecl
Model FiL Statismics 3 = AT2540208), p < 0001; CF)
N o= 1158

fp o= 006 Yp o< @01

0.5 T

with this shjective, the current stody employed o sedes of cross:lagged
autorcgressive path models to more effoctively establish wemporal order
and examine the extent to which lower overall lesels of self-control
(and greater levels of delinguent behavior) predispose individuals
subsequent head injuries, The results revealsd three primary findings,
all of which warrant additional disousson.

The first key Amding 10 emerge from the current study was that the
wwverall pattern of resalts from the path models aligned more clossly
with a canmal effect of head injury on changes in impulse contmel, swch
that head injuries were associsted with significant decresses in sob-
sequent levels of impalse conired, While these findings do not produce
unequdviocal evidence thar sustaining a head injury resulis in sob-
seqquent changes in impulse comtred, they do increase confidence in such
a conclusion due o both the strength of the employe] siatistical design
amd the consistency of this pattern of resulis. The use of cross:lagged
autoregressive path models ensures that examined bead injuries cooar
before changes in impalse control, while aleo controlling for siability in
impulse comnol from one examined tme period b the next. Based on
this patern of resuls, the findings of the current study directly align
with previous studics reporting & significant association bemween sus-
talning a head injury smd lower overall levels of Impulse contrel (and
similar concepis, such as executive functioning Dikmen e al., 2009,
Paolity et al., 2000; Rohling et al, 2009 Schwartz et al, 20017]). How-
ever, the current study alsoe augments these fndings by ersuaring that
such changes in impulse control oeourmed. after sustaining o new hesd
imjury.

The resulis of the path madels alse indicated significant cross-lagped
paiths between head infury 8t Time & and impulse contred st Time 7 (in
the mode] examining overall delinguency], as well as head injury st
Time 7 and Impulse control at Timse 8 (in both estimated path models),
The resulting associations, bowever, wene positive, indicating  that
males who sustained head injuries were significantly more likely b
display increases in impukse contred across the beo me periods. While
unly speculative, this pattern of fndings may heve emerged becouse of
the low overall prevalence of head injuries at Times 7 (1.99%%) and 8
(£71%), which may bkead o inconsisent findings and increase the
likelihood of Type | error. Alternatively, previous research has in-
dicated that impalse control tends o develop in a linear pattern, con-
timmlly increasing during adolescence and  imo esrly  adulthood
(Steinberg, 2007, 30E; Steinberg e al., 2017, Harden & Twdoer-Dinob,
20110 Directly in line with this observation, it may be the case that

dier Abbevviated Sl of Inbelisgence (WASTE T age; and gl sex
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based on the particpents’ sges during Times 7 (Mag = 2204,
S0 = 1,15) and 8 (M, = 2303, 500 = 1,15) overall lesvels of impulse
control may be increasing &t soch a rapld pece that such levels are
redadvely robust o head injuries, pamiculardy less serious injures. In
othier words, the normatve developmental pattern of impulse control
during this perimd of the life courss {i.e., early adulthood) may be far
muore rsbust o environmental insults compared (o levels sarlier in the
life cowrse (Le., childhood and sdolescence).

Another possbility is that due o extremely high lesels of stability i
imipulse control, the vast majority of the variation in impulse control
may be caplalned by time-stable charactertstics (such as pessenality
traits or genetie infloences), leaving livibe residual variation o be ex-
plained by sdditienal infloenees like head injury, This possibility 1=
further underscored by the large tandardized gability path estimates
oheerved in both path models, many of which excesded] 0080, While
these dability coefficients seem guite large, this pattern of fndings
comverges with Gottfredson and Flischi's (1990) clasic arguments
advocating for relative stability over the life courss. In addition, the
increasing leviels of stabdlity observed in the latter siuwdy periods seem o
align with receni arguments by both Steinberg (2007, 2008), Steinberg
et al. (2017]) ard Prate (5006) who both attempted to more directly
align the development of self-conirol with the age-crime corve, In this
wary, self-oontrel may contimee o ncrease aonoss the latter stages of the
life course, bul such increases would not continue indefinitely. Just as
the propensity o engage in criminal behavior decreases across the
l=tter stages of the like course, such deoreases eventually platen. A
similar pattern in the development of self-comtred woald resalt in more
conststent bevels of self-control 8s one ages, resultng in larger stabiling
cocffickents during adulthood compared 1o adolescenoe. This possibiling
remalns spocullatve and additional research would benefit from pro-
witling a more fine-uned exsamination of the longitudinal development
of sedf-comtrnl.

The secormd Anding 10 emerge from the current sody was arela-
tively inconsistent association between sustxining a head injury amd
subsequent incresses in delinguency. Based on the resulis of previsos
sudies reporting a significant and positive associadon betwern sus-
talning a head Injury and increased levels of delinguency {Eehnken
et al., 5 Famer & Hedges, 2001; Fishbedn et al., 2006], this finding
wars also relatively umexpected. However, the inconsistent associabion
betwern hemsd injuries amd delinguency may reflect the presence of an
indirect pathway, in which changes in impulse control follewing 2 hed
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imjury mary resull in increased levels of delinguency. This pessibility is
supported by Andings from previows research indicating that sostaining
A head injory can result in impaired cognitve abdlity, atiention,
working memery, language fluldity, Information processing speed, and
even reductons in executive functiening (Dikmen et al., 20065 Polite
et al, 2010; Rohling et al, 2009). Al in line with this possibility,
previous studies have indicsted that heasd imjuries may resalt in ine
creasex] bevels of antisocial behavior via their impac on underlying
beliefs amd attinwles wowaend aggression amd viodenoe (e, Cristofori
et al., 2016; Fishbeln et al., 2006), In addidon, Schwartz et al, (2017]),
Alse examining the Fathways sample, found that sustalning a head in-
Jury resulied in short-term decreases in self-conirol, which, in wm,
increased the adds of futwre levels of aggressive delinguency. While the
authors abtempied o maintain temporz] onder in their models, spee the
resulis vere more focused on changes in s=lf-control and delimguency, it
wats ot possible b ensure that bead injures preceded changes in w=lf-
oantrd, which, in tem, preceded changes in delinguency. Despite these
limimations, these findings indicare thar changes in impulse comirol may
bz & mechanism through which head injuries result in changes in be-
hevioral oucomes, Foure reseanch would benefin from continuing o
examine this indivect pathway more directly with a careful epe toward
maintaining emporal order.

Third, and finally, the estimated path models revealed little o oo
evidence of selection effects, as lower kevels of impulse contmsl and
increased levels of delinguent behavior did not appear o consistently
result in increased odds of sustaining 8 fwbare head infury, However, the
resilis of both path models indicated that bswer lesels of impulse
contred &t Times 1 and 3 resalied in significant increases in the odds of

sustaining a subsaquent head injury. These findings suggest that lower
levels of impulse control ot earlier stages of the life course may be more
infloential in the underying selecdion processes that are wltimately
refated bo sostaining a head injury. This possibility is further under-
spomed by research that builds off Gottfredson and  Flirchi's (1950)
wriginal comceprualization and indicates that owerall levels of self-con-
trod are relatvely low during adolescence and gradually Increase as
youth transitien inte adultheod (Steinberg, 2008), This developmental
parttern wis also recenily recognieed by Pratt (2006), who directly ted
the development of self-control o the age-crime curve and naoted that
self-control “is lower during the crime-prone years, increases thereafier,
aml shadows the age of ofending over the like course™ (p. 133]. Col-
lectively, these fAndings suggest that since self-control is increasing
across the examined period of the life courss, the impuolsve and risk-
taking behaviors that characterlze adolescence may also contribate b
the likelihood of sustaining & head injury during this same period of
development, bt that such risks subside over time, Finally, these
findings also provide preliminary evidence suggesting that & potential
feedback loop between head injuries and impualse controd may alsoe exist
in which lower levels of impulse control increase the likelibood of
sustaining a head injury, which, in tum, resulls in subseguently lower
lewels of impulse control and s on Future research would also benefin
from exploring this possibility more closely, as petendal interventions
almed 8t edther increasing impalse condrol early in the life course (e.g,
Plguere, Plquern, & Underwood, 2006) or priodizing the mondioring
and trearment of early head injuries may break the cpcle and sig-
nificantly decrease the likelibood of futere cariminal behavior, Previoas
research has identified neumfeedboeck, swwhenein patients keam o comtrol
oagmitive functioning through the use of bradn moniloring egudprment
amdl specialized software, as a potentially effective intervendion for i
dividuals who have suffered 8 brain  injury  (May, Benson,
Balan, & Boutros, 2013) Addidonal research has polnted o pharms-
oologleal  interventions  (Lauterbach,  Modsrangels,  Michaols,
Lane, & Kollatses, 2015), cognitive behavioral therapy (Fann et al,
2005, and ax well as other cognitive rehabilitation reatment pro-
graming (e, Memory and Attention Adaptation Training [MAAT] and
Attention Builders Training [ABT]) as effective eatment  opdions
[(McDonakl et al, 2017)

Josrmal of Crimsned Jutice Koow (V000 KO-

Desplie these contributions to the existing Hierstore, the results of
the current study should be wiesed with castion due o the presence of
several limdtatoms, First, the employed bead injury measure is guoite
bireal and does not provide Infermation on the severity, tming, or
trearment of sustained mjurles. This information {8 impomant and
would provide grester imsight into associations bebween head injuries,
impulse control, and delinguency, as such characteristics likely maod-
erale any examine] asocistions [(Schretlen & Shapiro, 2000). Second,
and directly refabed, the amount of time that elapsed between sus-
taining a head injury and the assessment of impalse control an each dme
period may mask more pronounced, initial changes in impulse control,
More specifically, the results of a8 previoos meta-analysts revealed &
mixlerately slzed association betweeen a mild traumatic bradn injury and
a range of nearopsychological functioning within a week of sustxining
the injury (d = — 039k however, the results diskipabed relatvely
guickly resulting in nongignificant efects within three months after
sudaining an injury (Hohling et al, 2009). Thess results indicate that
redatively minor head injuries (which ane the most commen) may have
a Hmited and shorm-term impact an impuls: control that diminishes as
part of the normal recovery process, The results of an additional meta-
analysts indicated that the impact of more severe or serfous injurles an
cognilive imprirments may linger for more than sx months [Dikmen
et al., 20090 Since the head injury measures wsed in the current stucy
il mt inchule information on the severity of injury, it is likely that the
pattern of results oheerved are empered by this pattern of resalis, po-
tentially masking additienal associations between head injurles and
decreascs in impulse control. For this reason, funare research would
benefit from more detailed information surmounding each hesd injury
{much as severity and dming) in an effort o better understand the as-
sociation betwern sustaining such an injury and subssquent ong- and
short-term changes in impulkse contrel.

Third, the Pathways sample is comprised of juveniles who wene
previously convicted of a serious offerse, which can provide a moch
fuller understanding of the uslerlying etiological development of de-
linquent behaviors, bor also limits the generalizability of the Andings
from the current siudy. Futare research weoold benefit from replicating
these findings within a more heterogeneous sample that generalizes tea
larger population. DMrectly in line with this Hmitadon, doe te the lim-
itex] mumber of females in the Pathways somple (n = 184, the current
stnly was limitedd 1o males. Since males are about twice as likely as
females o experience a  head  imjury (Frost,  Thomas,
Primssch, & lhedges, 2013, these fndings have potentially imporznm
implications, bot examindng similar assoclations within females & &
reepessary exbension that would benefit the existing liveramre, Fourth,
and finally, based on data Hmitations of the Pathways sample, we were
umabde to examine divect measures of exocutive function, swch as new-
roimaging data, b more directly examine changes in the structare and
function of specific brain regions following a bead injury. Including
muore dlirect amd preciss measures of executive functions wouald provide
additional ingight into the manner in which hesd injuries sltimately
contribate to meaningful changes in bosh Impulse conirod and antisecial
behavior,

Desplee these limdeations, the cament study demonstrates the un-
derlving complexdiy of the edological deselopment of self-conired, A=
hias besen pointed out in previcus research, self-control is an inherently
birsocial concept (Beaver et al, 2000, Delisi, 2014; Hay & Meldmm,
201 6], with biological and environmental infloenoes working ogether
by shape individuasl differences in overall bevels of self-control. The
current study contributes 1o these findings by identifving a singhe source
of environmental influence—head injurles—that further demorstraes
the interconnecied nature of both seurces of influence, In this way, an
empdrormental soarce of influence operates throwgh bislogleal mechan-
isms to impact antisocial behavior, While the results of the current
stly align with previous research indicsting that head injuries are a
promising etinlogical factor, this broader finding sugpests that thene ane
likely many other sowrces of environmental influence that operatbe ina
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simiikar manmer. Futore research willl benefit from not only sdentifying
similar sparces, but alse demonstrating the way that such smarees work

with bilological predispositions (as well as, through biological me-
chanisms) o result in behavioral variability.
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control, and delinquency among a sample of youth offenders from the
pathways to desistance study. Results: The results revealed significant asso-
ciations between head injuries and short-term changes in self-control and
subsequent increases in aggressive delinquency. Indirect pathway models
revealed that lower levels of self-control significantly mediated the associ-
ation between head injuries and starting levels in aggressive delinquency.
The association between head injuries and changes in aggressive delin-
quency was also significantly mediated by self-control, but the association
was negative, indicating that youth who previously suffered head injuries
desisted from aggressive delinquency at a slightly faster rate than their
noninjured peers. Additional analyses revealed that, despite accelerated
rates of decline, injured youth engaged in significantly higher levels
of aggressive delinquency throughout the entire observation period.
Conclusion: Head injuries represent one environmental factor that may
influence delinquent behaviors through their influence on biological and
developmental processes.

Keywords
head injuries, self-control, delinquency, desistance, adolescence

Previous research has documented robust associations between various
forms of self-control and an assortment of detrimental outcomes, ranging
from delinquency and antisocial behavior (Hay and Meldrum 2016; de
Ridder et al. 2012; Vazsonyi, Mikuika, and Kelley 2017) to victimization
(Pratt et al. 2014) and even negative physical and mental health outcomes
(Moffitt et al. 2011). Findings from studies employing different conceptua-
lizations and measures of self-control converge to reveal that individuals
with lower levels of self-control (Hay and Meldrum 2016; de Ridder et al.
2012; Vazsonyi et al. 2017) and greater levels of impulsivity and sensation
secking (Harden, Quinn, and Tucker-Drob 2012; Meier et al. 2008) are
significantly more likely to engage in various forms of delinquent and
antisocial behaviors. Despite these findings, the precise sources of within-
and between-individual variability in self-control remain in question. While
a developed line of research has pointed to various socialization processes
that might impact self-control (Burt, Simons, and Simons 2006; Gibson
et al. 2010; Pratt, Turner, and Pigquero 2004; Turner, Piquero, and Pratt
2003), other studies have focused on biological factors including genetic
influences (Niv et al. 2012), structural and functional variation within spe-
cific brain regions (Grant and Kim 2014; Jimura, Chushak, and Braver
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2013), and other neurobiological (Konicar et al. 2015) and developmental
processes (Harden and Tucker-Drob 2011; Steinberg et al. 2008).

These findings indicate that sources contributing to the development of
self-control are likely complex and include a combination of environmental,
biological, and developmental factors. Such findings also seem to indicate
that these influences work collectively, with some potent environmental
influences potentially operating through the physical disruption of normal
neurobiological development or functioning to produce variability in self-
control. One such example is head injury (HI), which previous studies have
linked to both structural and functional changes in various brain regions that
have been directly linked to levels of self-control and related concepts ( Knut-
son et al. 2014; Shenton et al. 2012). Individuals who sulfer Hls have been
found to display increases in externalizing problems such as aggression and
aggressive behavior (Fishbein et al. 2014; Perron et al. 2015; Rao et al. 2009)
and have also been found to suffer disproportionally from neurobiological
deficits associated with cognitive changes related to self-control including
diminished executive functioning (Knutson et al. 2014; Shenton et al. 2012)
and emotional dysregulation (Fishbein et al. 2014). These findings, in con-
junction with the results from studies documenting the effects of HIs on other
measures of cognitive functioning (Dikmen et al. 2009; Polito, Thompson,
and DeFina 2010), provide preliminary evidence that diminished levels of
self-control may ultimately contribute to the association between HIs and
subsequent criminal behavior.

The current study contributes to the extant literature in three ways. First,
while previous studies have examined associations between Hls, various mea-
sures of self-control, and antisocial behavior in adulthood, fewer studies have
examined such associations in the critical developmental stage of adolescence.
Second, we examine whether observed changes in self-control ultimately
result in meaningful changes in delinquency over time, an extension often
overlooked in previous studies (e.g.. Burt, Sweeten, and Simons 2014; Hay
and Forrest 2006). Third, we examine one hypothesized pathway linking Hlsto
changes in self-control and subsequent changes in delinquency. In this way, the
current study provides a simultaneous examination of both potential sources of
influence on delinquency and long-term developmental consequences of Hls
on individual differences in rates of change in self-control and delinquency.

The Development of Self-Control

Studies examining Gottfredson and Hirshi's (1990) conceptualization of
self-control have typically pointed to various socialization processes as the
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primary source of between-individual variation, with a significant number
of studies identifying parenting practices (Hay and Forrest 2006; Pratt et al.
2004), neighborhood-level influences (Gibson et al. 2010; Pratt et al. 2004),
and school-level processes (Burt et al. 2006; Turner et al. 2005) as factors
that ultimately shape levels of self-control. Other studies have pointed to
genetic and neurobiological processes as important sources of influence
(Meijers et al. 2015; Peper et al. 2007; Thompson et al. 2001). Collectively,
these two sets of lindings seem to indicate that the underlying developmen-
tal processes that ultimately contribute to variation in impulsivity are com-
prised of both biological and social influences (i.e., biosocial). While this
observation has been previously recognized (Beaver, Wright, and DeLisi
2007; DeLisi 2015; Hay and Meldrum 2016), not all popular theoretical
frameworks organized around the concept of self-control (e.g.. Gotifredson
and Hirschi 1990; Hirschi 2004) reflect these recent developments.

In line with these observations, the current study makes use of the *dual
systems model,” a biosocial framework aimed at explaining patterns of sell-
control over multiple stages of the life course (Harden and Tucker-Drob
2011; Steinberg 2008; Steinberg et al. 2008). The dual systems model posits
that imbalance in growth trajectories of two overlapping neurobiological
systems ultimately results in lower overall levels of self-control during
adolescence. The first neurobiological system, the socioemotional system,
is linked to various neural structures that are responsive to emotions,
reward, and novelty (Batts 2009; Cardinal et al. 2002; Steinberg 2008). The
second system is the cognitive control system and 1s implicated in various
executive functions including decision-making processes, impulse control,
and emotional regulation { Batts 2009; Miller and Cohen 2001; Ochsner and
Gross 2005). During adolescence, dopamine receptors within the socioemo-
tional system become highly sensitive, providing a rush of dopamine after
encountering novel or stimulating experiences, which, in turn, increase
overall levels of sensation seeking (Burt et al. 2014; Steinberg et al.
2008). During this same developmental period, the cognitive control system
remains relatively immature, and develops at a slower pace, resulting in
deficits in executive function during adolescence and marked increases in
impulsivity, a lack of inhibition, and the failure to properly evaluate risks
and rewards (Steinberg 2010). Based on these developmental patterns, ado-
lescents possess a fully developed socioemotional system and an under-
developed cognitive control system, resulting in heightened levels of
sensation secking and impulsivity. Importantly, the functional and struc-
tural changes to the prefrontal cortex that occur during the transition to
adulthood also result in significant increases in executive function including
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decreases in impulsivity, These changes ultimately result in the ability to
curb impulsive behavior and fully evaluate the risk involved in novel,
highly stimulating behaviors. In this way, adults may still engage in sensa-
tion secking, but such actions are far less likely to be done impulsively.

Head Injuries as an Environmental Source of Change
for Self-Control

The dual systems model also provides a framework that can be used to
better understand patterns of delinquency both during and after adoles-
cence. Environmental influences might disrupt normal neurobiological
development throughout adolescence and into early adulthood (Fuhrmann,
Knoll, and Blakemore 2015). These environmentally triggered neurobiolo-
oical changes could alter subsequent levels of self-control and ultimately
increase risky or delinquent behaviors. This possibility 1s further under-
scored by a related line of research that highlights the importance of envi-
ronmental influences on the development of self-control (Yancey et al.
2013) and changes in self-control over time (Burt et al. 2006). Taken
together, these findings seem to indicate that environmental influences that
ultimately disrupt normal neurobiological development may also impact
subsequent levels of self-control and delinquency, However, relatively few
studies have attempted to identify specific environmental sources of long-
term, meaningful changes in self-control that fit this particular description.

One environmental influence that may it this description is Hls. Previous
studies reveal four key findings suggesting that Hls may impact self~control
and delinquency. First, previous studies have identified structural differences
in specific regions of the brain among antisocial populations (Glenn et al.
2010; Meijers et al. 2015; Schug et al. 2010; Yang and Raine 2009). Second,
a substantial literature, including multiple meta-analytic reviews, has
revealed that Hls are far more prevalent within incarcerated populations
(Behnken et al. 2015; Farer and Hedges 2011; Perron et al. 2015; Shiroma,
Ferguson, and Pickelsimer 2010). Third, research has indicated that suffering
an HI significantly increases the subsequent risk of a wide range of deleter-
ious outcomes including mental health disorders (Sariaslan, Sharp, et al.
2016; Wilk et al. 2012), increases in aggression and anger (Fishbein et al.
2014; Rao et al. 2009), a greater likelihood of recidivism among former
inmates (Ray and Richardson 2017), and even premature mortality (Saria-
slan, Lichtenstein, et al. 2016). Fourth, studies have revealed that Hls are
significantly associated with subsequent deficits in various neurocognitive
processes including executive functioning (Dikmen et al. 2009).
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Relatedly, previous studies have shown that Hls sulTered earlier in the
life course can potentially disrupt critical developmental processes that
occur during childhood and adolescence (Sariaslan, Lichtenstein, et al.
2016; Yeates et al. 2004). For example, an HI sustained during early
adolescence could potentially set into motion a cascade of events that
ultimately result in deficits in various executive functions including self-
control (Beaver et al. 2007). Directly in line with such observations, a recent
study by Fishbein and colleagues (2014) revealed that prison inmates who
suffered serious Hls also experienced significant reductions in emotional
and cognitive regulation, resulting in increased levels of aggression. Taken
together, these findings provide preliminary evidence suggesting that Hls
may produce neurobiological deficits that impact self-control and ulti-
mately result in behavioral changes over time,

The Current Study

The current study aims to assess whether Hls sustained prior to adolescence
result in greater levels of delinquency through changes in self-control. As
outlined previously, a substantial number of studies have found that Hls are
associated with subsequent increases n levels of aggression and various
forms of antisocial behavior, including violent criminal behavior, even after
taking into account a wide range of selection processes. These findings,
coupled with results from developmental neuroscience linking sell-control
to neurobiological development, point to changes in sell-control as a pos-
sible mechanism through which Hls may affect subsequent engagement in
delinquency. We examine this potential mediation process using prospec-
tive longitudinal data from a sample of juvenile offenders in the Pathways
to Desistance (Pathways) study. The Pathways study was initiated when
respondents were in the midst of adolescence (between 14 and 17 years old)
and persisted until early adulthood, spanning a total of 7 years. The current
study makes use of latent growth curve models (LGCMs), which allow for
the examination of between- and within-individual changes in self-control
and delinguency over time,

Method
Data

The current study analyzes data from the Pathways study, a prospective
longitudinal study carried out over a total of seven vears of development
(Mulvey 2012). The Pathways is comprised of 1,354 adolescent offenders
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from Maricopa County, AZ, and Philadelphia, PA (Mulvey et al. 2004).
Juvenile offenders between the ages of 14 and 17 at the time of their offense
(M = 16.04, standard deviation [SD] = 1.14 at the baseline interview) and
who were found guilty of a serious offense were eligible to be included in
the study (Schubert et al. 2004). In an effort to obtain a more heterogeneous
sample, vouth adjudicated for a wide range of offenses including both
felony and misdemeanor offenses were included n the study. In addition,
all youth tried in adult court, and all female offenders were eligible for
inclusion. Baseline interviews (time 1 in the current study) began in late
2000 and remained open until early 2003, with new participants added
throughout the entire interview period. The resulting sample consisted pri-
marily of male (86.41 percent), African American (41.43 percent), and
Hispanic (33.53 percent) vouth. After the completion of the baseline inter-
view, participants were interviewed over 10 additional times, spanning a
total of seven years. The first six interview periods were carried out over 6-
month intervals (6 through 36 months after the baseline interview), and the
final four interviews were performed annually (48 through 84 months alter
the baseline interview). The current study draws from information collected
during the baseline interview and each 12-month interval thereafter (12, 24,
36, 48, 60, 72, and 84 months).’

The Pathways study contains information on a wide range ol concepts
directly related to development and the transition from adolescence to
adulthood. In addition to the breadth of examined topics, the Pathways team
made an explicit effort to repeatedly measure many of the concepts of
interest. These unique features of the Pathways study make it a prime
resource for investigating longitudinal changes in a wide range of factors
directly related to development.

Both the baseline and subsequent interviews were aimed at assessing six
domains: background characteristics, individual functioning, psychosocial
development and attitudes, family context, personal relationships, and com-
munity context (Schubert et al. 2004). Additional information regarding
data collection procedures, the content of the interviews, and the main
aims of the study has been discussed previously (Mulvey et al. 2004;
Schubert et al. 2004).

Measures

Head Injuries. Hls were assessed during each interview using a single, self-
reported item in which participants were asked whether they had sustained
an HI that caused unconsciousness or required medical attention. During the



8 Journal of Research in Crime and Delinquency XX(X)

baseline (time 1) and 12-month through 84-month (times 2-8) interviews,
participants were asked whether they had sustained an HI since the date of
the previous interview. Responses for each interview were coded dichot-
omously such that 0 = no and 1 = ves. Descriptive statistics for HI mea-
sures and all other study variables are included in Table 1.

Self-control. Self-control was assessed using the impulse control and suppres-
sion of aggression subscales from the Weinberger Adjustment Inventory
(WAL Weinberer and Schwartz 1990). The WAI is a standardized assess-
ment of overall socioemotional development and is comprised of 23 items
tapping three subscales: impulse control, suppression of aggression, and
consideration of others, Additional analyses revealed the impulse control
and the suppression ol aggression subdomains loaded on a single second-
order factor (comparative fit index [CFI] = .95, Tucker—Lewis Index
[TLI] = .92, and root mean square error of approximation [RMSEA] =
05). This higher-order construct has been previously defined at remper-
ance (Steinberg and Cauffman 1996:252) and represents a relatively broad
conceptualization of self-control. The impulse control subscale was
assessed using eight items tapping each respondent’s ability to control
their behavior (e.g., I often say the first thing that comes to my mind
without thinking enough about it). The suppression of aggression subscale
was comprised of seven items tapping each respondent’s ability to control
their temper (e.g., People who get me angry better watch out). Participants
were asked to rank how closely their behavior over the past six months
matched each statement using five response categories ranging from |
(false) to 5 (true). Responses to all 15 items were then averaged separately
across all waves of data collection (at the baseline interview, « = .84) and
coded such that higher scores indicate greater levels of self-control.” The
self-control measure was only included for respondents who provided
valid (i.e., nonmissing) responses for at least 12 of the 15 total items,
while those respondents with valid responses on fewer than 12 items were
coded as missing by the pathways research team. Self-control measures
from times | through 8 were analyzed, with self-control at time 1 included
in the multivariate models as a statistical covariate (described in more
detail below).

Delinquency. The Pathways study assessed self-reported offending (SRO)
using an adapted version of the popular self-reported delinquency measure
developed by Huizinga, Esbensen, and Weiher (1991). The SRO measure
was created using 22 items asking respondents how many times they had
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Table 1. Descriptive Statistics for All Study Measures.

Study Measures

Mean/Percentage

50 Minimum Maximum N

Age
Sex

Male (%)

Female (%)

Race

Caucasian (%)
All other races (%)

Head injury

Time | (%)
Time 2 (%)
Time 3 (%)
Time 4 (%)
Time 5 (%)
Time & (%)
Time 7 (%)
Time 8 (%)

Self-control

Time |
Time 2
Time 3
Time 4
Time 5
Time &
Time 7
Time 8

Aggressive delinquency

Time 2 (%)
Time 3 (%)
Time 4 (%)
Time 5 (%)
Time 6 (%)
Time 7 (%)
Time 8 (%)

Sociodemographic measures (time 1)
Psychopathy (PCL-YV)
Intelligence (VWASI)
Exposure to viclence
Socioeconomic status
Total number of arrests

1.51
84.52

1.57
51.40

219
16.04
8641
13.59
20.24
79.76

30.35
317
2,36
276
3.05
3.4
2.29
274

561
592
6.1 1
6.14
6.45
7.01
7.23
721

43.97
34.63
27.94
33.91

32.06
19.26
1575

.19
13.02
|.45
12.29
2.14
[.14

|.74
1.52
.58
|.63
|.49
1.53
|.42
.41

coocooooo

cCoooo oo

128

I7
I5
12

10
10
10
10
10
10
10
10

1,354
1,342
1.351
1.346
1,352
1,354
1.354
1,170

184
1,354

174
1,080

1,354
1,260
1,229
1,232
1,214
1,204
1,178
1,131

1,351
1,260
1,229
1,232
1,213
1,204
1,179
1,131

1,260
1,230
1,231
1,209
1,201
1,169
1,126

{continued)
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Table I. [continued)

Study Measures Mean/Percentage 5D  Minimum Maximum N

Income delinquency

Time 2 (%) 27.06 — 0 [ 1,260
Time 3 (%) 23.66 — 0 I 1,230
Time 4 (%) 19.50 — 0 [ 1,231
Time 5 (%) 2581 — 0 I 1,209
Time & (%) 2298 — 0 I 1,201
Time 7 (%) 22.4| — 0 [ 1,169
Time 8 (%) 19.72 — 0 I 1.126
Owerall delinquency
Time 2 (%) 5111 — 0 I 1,260
Time 3 (%) 44.55 — 0 [ 1,230
Time 4 (%) 3851 — 0 I 1,231
Time 5 (%) 45.82 — 0 I 1,209
Time & (%) 44.05 — 0 I 1,201
Time 7 (%) 40.72 — 0 [ 1,169
Time 8 (%) 38.90 — 0 I 1.126

Mote: PCL-TV = Peychopathy Checklist—Youth Version: WASI = Waechsler Abbreviated
Scale of Intelligence.

engaged in each behavior during the given recall period (which ranged
between 6 and 12 months depending on the interview). Responses were
summed to tap offending frequency, where larger values indicated greater
frequency of offending. Importantly, this offending measure has been used
previously in studies analyzing the Pathways data (Loughran et al. 2011;
Monahan et al. 2013; Walters 2014). In addition to a general SR measure,
two subscales aimed at providing insight into more specific forms of
offending were included. The aggressive offending subscale is comprised
of 11 items tapping more violent forms of offending such as getting into a
fight, physically beating someone bad enough to require medical attention,
and forcing someone to have sexual intercourse. The income offending
subscale is comprised of 10 items tapping more financially motivated forms
of offending including shoplifting, breaking into a building with the intent
to steal something, and using a check or credit card illegally. Descriptive
statistics indicated that the three delinquency measures exhibited significant
levels of skew at all examined time points (e.g., the §D exceeded the mean
of each measure). Based on this linding, all three delinquency measures
were coded dichotomously, such that 0 = no offenses during the recall
period and | = one or more offenses during the recall period.” In an effort
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o preserve temporal order, delinquency measures from the baseline inter-
view were excluded from the LGCMs, and only measures collected during
the subsequent annual interview periods (times 2-8) were included.

Covariates. A total of 10 statistical covariates were also included in the anal-
yses. First, to isolate the potential impact of Hls suffered prior to the baseline
interview and minimize selection bias, Hl measures from times 2 to & were
included in all multivariate models as a time-varying covariate. This process
involved regressing the self-control and delinquency measures on the ret-
rospective HI measure from the same time period prior to the estimation of
subsequent models, effectively removing any variance explained by the HI
measure at each time period. Second, to assess short-rerm changes in sell-
control (between time 1 and time 2), self-control at time 1 was also
included as a covariate. By regressing self-control from time 2 on the same
measure from time 1, the resulting coefficients reflect significant changes
in self-control, as any stability would be captured as covariance between
the two measures and effectively controlled in the subsequent models.
Third, a measure of psychopathy tapping multiple rnisk factors associated
with delinquency and antisocial behavior including early problem beha-
viors and callous—unemotional traits was constructed from the Psychopa-
thy Checklist—Youth Version (Forth, Kosson, and Hare 2003). The
measure combined 20 items coded on a three-point scale ranging between
0 (item does not apply to the vouth) and 2 (item applies to the youth) during
a semistructured interview with a specially trained member of the
Pathways team. Scores on all 20 items were summed (= = .87) to create
an overall measure of psychopathy, with higher scores indicating more
psychopathic symptoms.

Fourth, exposure to violence was estimated using the victimization sub-
scale of the Exposure to Violence Inventory (Selner-0’Hagan et al. 1998),
which contains six items tapping direct victimization (e.g., Have you ever
been chased where you thought you might be seriously hurt?). Respondents
were asked to endorse the items they had experienced (0 = no, 1 = ves), and
their responses were summed to reflect the overall number of victimization
events each respondent had experienced before time 1. Fifth, based on the
previously identified associations involving intelligence, self-control
(Boisvert et al. 2013), and antisocial behavior (Schwartz et al. 2015; Tiwoh
et al. 2016), intelligence was measured at time 1 using the Wechsler
Abbreviated Scale of Intelligence (Wechsler 1999) and included in the
multivariate models as a covariate. Sixth, each respondent’s socioeconomic
status (SES) was computed using parental educational attainment and
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occupational prestige based on Hollingshead’s (1971) Index of Social
Position and coded such that higher scores indicate higher SES (Mulvey
et al. 2004). Seventh, since the pathways data are comprised of a sample of
adolescent offenders, a count of total lifetime arrests at the baseline inter-
view was also included. In addition, three demographic covariates—age
(measured in years), sex (0 = female, 1 = male), and race (0 = Caucasian,
1 = all other races)—were included in the analyses.

Plan of Analysis

The first step in the analysis estimated a series of LGCMs to examine
variability around the latent intercept (i.e., time 2) and latent slope growth
factor (i.e., times 2-8) for self-control and the delinquency measures.*
Significant variation around the intercept at time 2 would suggest that
respondents varied in their starting values for each examined concept and
significant variation around the slope factor would indicate that respondents
demonstrated significantly different trajectories (e.g., increases or
decreases) in levels of self-control and delinquency probabilities from time
2 to time 8. Intercept and slope factors were estimated by fixing the seven
random intercept factors (times 2-8 measures) to 1 and the time-specific
slope factors to 0, 1, 2, 3, 4, 5, and 6, resulting in a model of linear growth.
Figure 1 presents a graphical representation of this modeling approach. The
resulting models provided an acceptable fit to the data, but nonlinear mod-
els (e.g., quadratic and latent basis growth curve models) were also esti-
mated. The results of these supplementary models revealed inferior fit,
indicating that linear models provided the closest fit to the data for all
examined measures. The fit statistics for the nonlinear models are not
presented but are available upon request.

Based on whether significant variation was observed in the intercept and
slope factors for the self-control and delinquency measures, the second step
in the analysis utilized structural equation modeling (SEM) to examine self-
reported HI at time 1 as a predictor of starting levels (time 2) and change
(times 2-8) in self-control and delinquency probabilities over time while
controlling for covariates. This step was designed to assess whether Hls
uniquely predicted subsequent starting levels of self-control as well as
starting probabilities and developmental trajectories in delinquent behavior
over time. This step of the analysis also involved entering the intercept
factor for self-control” in a path analysis as an intervening variable between
HI at time 1 and the latent intercept and slope factors for delinquency from
time 2 to time &. This step in the analysis focused on examining whether and
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to what extent the association between Hls sustained prior to time 1 and
individual differences in starting probabilities and the rate of growth in
delinquency from time 2 to time 8 was mediated by changes in self-
control from time 1 to time 2.

All SEMs were estimated using Mplus 7.4 (Muthén and Muthén 1998-
2012). For the LGCMs, model fit was evaluated using the CFI, RMSEA,
and the standardized root mean square residual (SRMR: Bentler 2007).
Based on conventional standards, the following cutoff values were used
to evaluate acceptable model fit: CFI < 95, RMSEA < .06, and SRMR
< .08 (for a more detailed explanation, see Hu and Bentler 1999). Given the
categorical nature of the delinquency measures, missing data were handled
using weighted least squares estimation in Mpfus which is based on a
modified version of full information maximum likelihood estimation and
computes missing values using all available information from observed data
and yields estimates similar to other accepted technigques, such as multiple
imputation (Acock 2005; H. C. Brown et al. 2008),

Results
Preliminary Analyses

Before examining mean-level trends and individual differences in starting
levels and growth in the probability of delinquency, Spearman’s rank-order
correlations were calculated to assess the degree of stability in sell~control
and each delinquency measure from time 2 to time 8. Rank-order correla-
tions for self-control ranged between #* = .57 and +* = .70, indicating
moderate levels of stability in self-control over time. Respondents demon-
strated relatively lower levels of stability in overall delinquency (7 = .17 1o
r* = .38) and moderate levels of stability in both aggressive (" = .26 l0rs =
.34) and income delinquency (+* = .29 to #* = .37) between time 2 and time
®. Additionally, a set of logistic regression models were estimated to
describe basic associations between HI at time 1 and delinquency at times
2 through 8. The results, presented in Figure 2, reveal that youth who
suffered Hls at time 1 engaged in significantly greater levels of aggressive
and overall delinquency at all subsequent time periods. Odds ratios range
between 1.37 (p < .05, time 8) and 1.71 (p < .05, time 2) for aggressive
delinquency and between 1.32 (p < .05, time 7) and 1.60 (p < .05, time 3) for
overall delinquency. The relationship between HI and income delinquency
was less consistent and only resulted in significant associations at three time
points (times 3, 4, and 8).
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Figure 1. Odds of Delinguency for Youth who Suffered Head Injuries at Time 1.

Motes: Plots present the odds of delinguent behavior after suffering a head injury at
each examined time point. Error bars represent 95% confidence intervals and the
red line represents an odds ratio of |. Coefficients with 95% confidence intervals

that do not include | are considered statistically significant.

Unconditional LGCMs

Table 2 presents results from the unconditional LGCMs. Overall model fit for
self-control (CFI = .96, RMSEA = .04, and SRMR = .02), income delin-
quency (CFI = .95, RMSEA = .04, and SEMR = .03), and overall delin-
quency (CFI = .95, RMSEA = .04, and SEMR = .04) was good, and model
fit for aggressive delinquency was acceptable (CFI = .93, RMSEA = .05, and
SRMR = .(04). Slope mean parameter estimates indicated that respondents
experienced positive gains in self-control (M = .55, p < .001) and decreases
in the probability of aggressive (M = —.57, p = .001), income (M = —.17,p <
001}, and overall delinquency (M = — .28, p < .001) from time 2 to time 8,
Models also indicated there was significant variation across individuals in
initial levels of self-control (variance = .61, p < .001), overall delinquency
(variance = .09, p < 001), and rates of change in overall delinquency (var-
iance = .18, p < .001). The negative standardized covariance coefficients
between initial levels and growth in self-control and each of the examined
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Table 2. Latent Growth Curve Model Parameter Estimates for Delingquency

Measures.
Aggressive Income Overall
Self-control  Delinquency  Delinquency  Delinquency

Parameter Estimate 5E Estimate 5E Estmate 5E Estimate SE
Means

Intercept 558 .13 143 .07 .01 .05 .64 .07

Slope 055 04 057 09 017 05 -028 .05
Variance

Intercept 061 .0l 0.07 .0l 0.06 .0l 0.09 .0l

Slope 0.03 .00I 021 001 0.13 .00l 0.18 .00I
Covariance

Intercept-slope -0.19 04 048 06 046 05 042 .06
Residual variance

Time 2 044 .02 0.18 .01 0.14 .01 017 .01

Time 3 042 .02 0.1 .0l 0.12 .0l 0.17 .01

Time 4 0.38 .0l 0.15 .01 0.1 .0l 017 .0l

Time 5 049 .02 0.15 .01 0.14 .0l 0.7 .0l

Time & 0.34 .0l 0.1 .01 0.12 .0l 017 .0l

Time 7 0.38 .01 0.15 .01 0.1 .0l 0.6 .01

Time 8 0.34 .01 0.13 .01 0.09 .0l 015 .0l

Mote: Standardized parameter estimates are presented, All models include controls for age,
sex, race, and socioeconomic status. 5E —standard error.
All parameters significant at p < 001,

delinquency measures indicated that youth who had higher scores on each
measure at time 2 tended to report, on average, lower levels of growth
compared to their counterparts. The models also revealed significant individ-
ual differences in starting levels and rates of change in self-control (varian-
Clintercept = <01, p < .001; variance,,,. = .03, p < .001) as well as starting
probabilities and the rate of change in aggressive delinquency (variance; e,
cept — 07, p = 001; varianceslope = -21, p < .001) and income delinquency
(variance;pereen = 06, p < .001; variance,j,. = .13, p < 001)." Taken
together, results from the unconditional LGCMs indicate significant individ-
ual differences in starting probabilities and rates of change in delinquency.

Path Models

Table 3 presents results from a series of direct and indirect pathway models
that examine the association between HI at time 1 and short-term (from time



Schwartz et al. 17

Table 3. Results from the 5Saturated Direct and Indirect Pathway Model.

Estimated Paths Parameter  SE p

Bivariate model for self-control and aggressive delinquency
Direct pathways

Head injury — self-controli;areope —0.08 0.04 0.01

Head injury — aggressive delinquency,, .. cept 0.07 0.02 0.01

Head injury — self-controlggp, —0.03 0.05 040

Head injury — aggressive delinquencyp. —0.05 0.02 001

Self-controliniercep: — aggressive delinquency.qpe 0.37 0.04 0.00
Indirect pathway

Head injury — self-controliniercepe — aggressive —0.04 0.02  0.00

delinquency.icpe

Bivariate model for self-control and income delinguency
Direct pathways

Head injury — self-controlinsercep: —0.10 002 002

Head injury — income delinquency;,iercept 0.03 0.02 017

Head injury — self-control,qpe —0.01 0.01 0.35

Head injury — income delinquency, .. ~0,01 0.05 048

Self-controliercep: — iNcome delinquency,qp. 0.28 0.03 001
Indirect pathway

Head injury — self-controlisrcape — income ~0,01 0.05 0.3

delinquency,ope

Bivariate model for self-control and overall delinquency
Direct pathways

Head injury — self-control; ercepe —0.09 0.02 0.0l

Head injury — overall delinquencyiniercep: 0.04 0.01 0.05

Head injury — overall control.g. ~0.02 0.02 048

Head injury — overall delinquency;iope ~0.03 0.02 030

Self-controli,erce,: — overall delinquency,qp. 0.34 0.01 0.00
Indirect pathway

Head injury — self-controliercope — overall ~0,02 0.05 022

Mote: All models included controls for self-control at time |, psychopathy, intelligence, expo-
sure to violence, socioeconomic status, total number of arrests, age, race, and sex. Head
injuries sustained after time | were also included in all estimated models as a time-varying
covariate. Standardized coefficients are presented.

| to time 2) and long-term (from time 2 to time 8) changes in self-control as
well as starting probabilities and rates of change in delinquency. As can be
seen, early HI was associated with initial short-term reductions (i.e., the
intercept) in self-control in each of the estimated models (aggressive
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delinquency: f = —.08, p < .05; income delinquency: p = —.10, p < .05;
and overall delinquency: p = —.09, p < .05). HI was also associated with
higher initial levels in aggressive delinquency (p = .07, p < .05) and overall
delinguency (p = .04, p < .05). Furthermore, early HI was negatively
associated with long-term changes in aggressive delinquency (f = —.035,
p < .05), implying that youth who suffered an HI desisted from aggressive
delinquency at a slightly faster rate than their peers. HI was not associated
with long-term changes (i.e., the latent slope factor) in self-control in any of
the examined models, nor was it associated with starting levels (f = .03,
p = .17) or long-term changes ( = —.01, p = .35) in income delinquency.
The results of the indirect pathway models indicated that short-term
changes in self-control significantly mediated the association between HI
and long-term changes in aggressive delinquency over time (f = —.04,
p < .01). This pathway implies that the association between early Hls and
long-term changes in aggressive delinquency is partially mediated by short-
term changes in self-control during adolescence, but those individuals that
suffered an HI desisted from delinquency at a slightly faster rate compared
to their noninjured counterparts. In an effort to provide a more visual
representation of these findings, the results for the path model examining
aggressive delinguency are presented in Figure 3. The indirect pathway
models examining long-term change in income and overall delinquency
failed to reveal any significant indirect effects.

Discussion

The recent proliferation of attention surrounding Hls is a welcome trend,
given just how often such injuries occur, with approximately 12 percent of
adults in the United States having experienced at least one serious HI, and
males being twice as likely as females to have sulTered an injury (Frost et al.
2013). The prevalence appears to be even greater among delinquent and
criminal populations, with rates ranging between 51 percent and 60 percent
for incarcerated populations (Farrer and Hedges 2011; Shiroma et al. 2010),
Directly in line with these findings, a recent media report revealed that
nearly all (approximately 96 percent) inmates housed in the Denver high-
risk jail unit experienced at least one serious HI (J. Brown 2015).

Just as troubling are the number of studies linking Hls to a host of
negative outcomes including antisocial and criminal behavior (Fishbein
et al. 2014; Rao et al. 2009; Ray and Richardson 2017). Despite the pres-
ence of an already robust and ever-growing literature, the pathways that
ultimately link Hls to behavior remain largely unknown, The current study
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Sali-Cantrol

Figure 3. Trimmed 5tructural Equation Model Examining associations between
Head Injury, Self-control, and Delinguency.

Note: Standardized path estimates presented. All paths adjusted for the following
covariates: baseline levels of self-control, head injuries that oceurred after time |,
psychopathy, intelligence, exposure to violence, 5ES, total number of arrests, age,
sex, and race. Results from indirect pathways: head injury to starting levels of self-
control to starting levels in aggressive delinquency ( = .09, p < .001); head injury to
starting levels of self-control to changes in aggressive delinquency ( = -.05, p <.001).
Model Fit: CFl = .98; SMSR. = .03; RMSEA = .04.

p < 0l;%p < 05

aimed (o investigate one potential mechanism connecting Hls to delin-
quency by examining the potential role of self-control. Results from a long-
itudinal sample of youth from the Pathways data revealed several key
findings, all of which warrant additional explanation.

First, the results of the baseline LGCMs revealed that all three measures
of delinquency displayed significant levels of stability over the examined
time period. While probabilities of the three delinquency measures
decreased over time (i.e., indicating desistence patterns), the results of the
LGCMs revealed relatively low levels of slope variance, indicating that the
majority of the sample displayed similar trajectories ol desistance. This
finding was somewhat unexpected. but previous studies have identified
similar levels of rank-order stability in offending over time (Blokland,
Nagin, and Nieuwbeerta 2005; Wiesner, Capaldi, and Kim 2007). Although
only speculative, the observed lack of between-individual differences in
changes in delinquency may reflect unique characteristics of the Pathways
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data, which is a high-risk sample of previously adjudicated yvouth, While the
high-risk and homogenous nature of the sample offers many unique advan-
tages, overall vanation in delinquency levels and trajectories may be trun-
cated compared to samples drawn from the general population. Future
research should explore the observed trends using alternate data sources
comprised of heterogeneous youth samples.

Second, the results of the estimated path models revealed that individ-
uals who experienced Hls exhibited significantly greater initial probabil-
ities of aggressive and overall delinquency, while also demonstrating
slightly faster decreases in the probability of engaging in aggressive delin-
quency throughout adolescence and early adulthood. The results of the
indirect pathway models produced a similar pattern of findings, wherein
short-term changes in sell-control following Hls were associated with sig-
nificantly greater starting levels of overall and aggressive delinquency but
slightly faster rates of desistance from aggressive delinquency. These findings
suggest that the observed declines in aggressive delinquency may not fully
compensate for the more immediate impact of Hls. This possibility appears to
be preliminarily supported by the results of the logistic regression models,
which revealed that youth who suffered Hls at time | engaged in significantly
greater levels of aggressive and overall delinquency at all examined time
points. However, the LGCM results, which account for potential confounders
and selection processes, seem to suggest that Hls in early adolescence are
associated with subsequent deficits in self-control and increases in aggressive
and overall delinquency in the short-term, but such differences between
injured and noninjured youth appear to diminish over time.

Another possibility is that the medical consequences that accompany an
HI may prevent future delinquent behaviors.” Hospitalization or close mon-
itoring after sustaining an HI might result in blocked future opportunities
for delinquent behaviors for some injured yvouth, which would effectively
supplement normative desistance processes already set in motion. This may
be especially likely in situations in which youth sustain significant injuries that
ultimately result in long-term physical or cognitive disabilities. While injuries
of this level of severity are relatively rare among youth {Thurman 2016), the
potential impact on behavioral outcomes may be substantial, rendering oppor-
tunmities for future offending nearly impossible. In this way, the severity of
injury may moderate the associations identified in the current study. Future
research would benefit from examining this possibility more closely.

The third key finding indicated that HIs were most consistently linked to
aggressive delinquency. While the association between suffering an HI and
short-term changes in overall delinquency was significant, Hls were not
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significantly associated with initial levels of income delinquency or long-
term changes in income or overall delinquency. This finding is intriguing,
particularly in light of previous studies identifying a significant association
between sustaining an HI and criminal or delingquent behavior (Fishbein
et al. 2014; Perron et al. 2015; Rao et al. 2009; Ray and Richardson 2017).
Despite the overall prevalence of this finding, previous research examining
the association between HI and offending has largely focused on more
descriptive applications (Behnken et al. 2015; Farer and Hedges 2011;
Perron et al. 2015; Shiroma et al. 2010) rather than differentiating between
various forms of criminal or delinquent behavior. Toward this end, many
previous studies have focused on comprehensive indicators of criminal
behavior such as arrests. Based on these observations, it remains possible
that individuals who suffer an HI are more likely to engage in specialized
forms of antisocial behavior such as aggressive delinquency, as is implied
by our findings. Future research would benefit from a more thorough exam-
ination of this possibility in an attempt to better specify the association
between Hls and subsequent behavioral trends.

Another potential explanation for the relatively inconsistent association
between HI and delinquency is that the injuries sustained by youth in the
Pathways disproportionately impacted the structure or functioning of the
frontal lobes, as injuries to this specific brain region have been linked 1o
subsequent increases in aggression (Meijers et al. 2015; Ogilvie et al. 2011).
The results of a recent study indicated that individuals who had sustained
injuries to a specific region of the frontal lobe (the dorsolateral prefrontal
cortex ) displayed both greater overall levels of aggression and violence and
more positive attitudes toward violence compared to controls (Cristofori
et al. 2016). These findings indicate that injuries to specific regions within
the frontal lobes may affect underlving beliefs and attitudes related to
aggression and violence and, ultimately, aggressive and violent behavior.
While the Pathways data do not include information sufficient to identify
the specific brain regions impacted by reported injuries, this finding high-
lights the need for additional research focused on this possibility.

A final possibility is that youth with greater predispositions toward
violent and aggressive behaviors may be more likely to select into situations
in which HIs are likely to occur. The multivariate SEMs estimated in the
current study accounts for some possible sources of selection by including
measures of self-control at time 1 and early life behavior problems as
statistical covariates. In addition, estimates of differences in self-control
and delinquency intercepts and slope trajectories across injured and non-
injured youth were adjusted for any subsequent impact of Hls suffered after
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time 1 by including a dichotomous time-varying covariate in all multivari-
ate SEM models. While these efforts likely dampened the overall effect of
selection-based processes on the results, future research would benefit from
a more direct examination of whether and how aggressive behavior and low
self-control might result in Hls during critical developmental periods.

Despite these contributions to the existing literature, the current study 1s
not without its limitations. First, and perhaps most importantly, the self-
reported baseline measure of HI i1s limited in that it potentially collapses
multiple injuries across multiple developmental periods of interest (birth
through adolescence) and does not adequately reflect the potential severity
of each injury suffered. In addition, it 1s possible (and likely) that some
participants are unaware of Hls suffered early in the life course, resulting in
an underreporting of such injuries. Finally, based on data limitations, the
amount of time between the sustained HI and self-control at the first exam-
ined time point remains undetermined, potentially resulting in artificially
deflated associations between Hls and subsequent changes in self-control,
as such changes may slowly materialize over time. Future research would
benefit from the analysis of data that includes additional information
(including timing) on each injury suffered in an effort to provide a more
direct evaluation of the extent to which such characteristics potentially
impact the pathways involving HI, self-control, and delinguency.,

In addition, the observed effect size of HI on both self-control and delin-
quency was small, raising questions about the substantive significance of HI.
There are numerous alternative explanations for the observed small effect
sizes. As noted above, several data limitations pertaining to the vague HI
measure used in this study may have artificially suppressed observed effect
sizes. In addition, truncated variation in starting levels and change in self-
control and delinquency due to reliance on a homogenous high-risk sample
might have artificially deflated effect sizes. Given the crudeness of the HI
measure and the relative homogeneity of the sample. it is notable that short-
term and long-term differences in self-control and delinquency emerged
across injured and noninjured youth, Furthermore, the observed efect sizes,
while small, were robust across a large number of sensitivity analyses. For
these reasons, it is quite possible that larger HI effect sizes would emerge in
replications using data from a more heterogeneous sample of youth that
contain detailed information on the timing and severity of each HI suffered.

The current study was also unable to directly examine neurobiological
deficits stemming from HIs. Such an investigation would require combining
neuroimaging data with experimental or longitudinal survey measures of
self-control and offending but would provide a comprehensive view of the
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severity and the potential downstream effects of Hls. While previous stud-
ies making use of neuroimaging data have identified deficits within various
brain regions stemming from Hls (e.g.. Scott et al. 2013), such an approach
may provide better insight into the mechanisms that connect injuries to
short- and long-term psychological and behavioral changes. The current
study also relied on a measure of temperance, which represents only two
possible facets of self-control. Additional instruments operationalize self-
control in a more comprehensive manner, including the Impulsive Behavior
Scale (UPPS) (Whiteside and Lynam 2001) and other experimentally based
measures such as the lowa Gambling Task (Bechara, Tranel, and Damasio
2000) or the Game of Dice Task (Brand et al. 2005). In addition, despite the
wide range of covariates included the multivariate models, third variable
bias is still a concern. Future research would benefit from including addi-
tional covariates that were not available in the Pathways, including attention
deficit hyperactivity disorder symptoms and medication use, suicidal
thoughts and self-injury behaviors, and early effortful control. The current
study also relied on survey data from a single informant, which may result
in shared methods variance (Campbell and Fiske 1959; Foster and Cone
1995). Future research would benefit from the implementation of multiple
informant designs and a direct incorporation of official records data (e.g..
arrest records and medical reports). Finally, the Pathways sample 1s com-
prised of yvouth who were found guilty of a serious offense. While this
particular feature of the Pathways study addresses a frequent criticism of
sell=report delinquency surveys (i.e., limited prevalence of serious delin-
quency in general samples), it also limits the generalizability of the findings
from the current study.

Overall, the results of the current study provide preliminary evidence
that delinquent behaviors are shaped by a complex network of environmen-
tal, biological, and developmental influences. The current study identified a
single environmental influence (HIs), operating partly through unmeasured
biological processes (neurobiological development and functioning), which
influenced changes in self-control and ultimately shaped long-term beha-
vioral patterns. While the results of the current study highlight the impor-
tance of Hls, there are likely many other environmental influences that
operate through a similar biosocial process to ultimately shape delinquent
and criminal behaviors. This observation demonstrates the importance of
identifving environmental influences that shape behavioral phenotypes
through their influence on biological and developmental processes. The
current study provides one clear example of how future research focused
on both understanding the etiological development of delinquency and
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developing effective policy aimed addressing these issues would benefit
from a thorough and equal consideration of both biological and environ-
mental influences.
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Notes

1. Additional sensitivity analyses were performed using all available time points.
The results did not differ substantively from those reported in the current study.
For the sake of clanty, within the context of the current study, the bascline
interview 1s referred to as time | and the 12-month through 84-month follow-
up interviews are referred to as time 2 through time 8, respectively.

2. The decision to employ a more comprehensive measure of self-control was
driven by two related factors. First, previous rescarch linking levels of self-
control to developmental patterns of delinguent or antisocial behavior have relied
on more comprehensive measures of self-control including the broad conceptua-
lization offered by Gottfredson and Hirschi (1990). Second, a series of supple-
mental analyses revealed that the impulse control and suppression of aggression
subfactors were highly correlated (r = 96, p < .001) and a single-factor solution
(compared to a two-factor solution) provided a superior fit to the data (CF1 = .95,
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TLI = .92, and RMSEA = .05). Despite these findings, sensitivity analyses were
estimated using cach subscale scparately 1n an effort to examine the robustness of
the findings. The overall pattern of results from the sensitivity analyses were
virtually identical to those reported in the current study.

3. Despite significant levels of skew, all of the models were estimated a second time
using summed measures of delinquency. While the results ot these supplemen-
tary models did not ditfer substantively from the results reported in the current
study, models examining the summed delinquency measures resulted in conver-
gence issues and vyielded inferior fit statistics. Based on these findings, we
decided to dichotomize the delinquency items.

4. The latent growth curve models {LGCMs) use self-control and delinguency mea-
sures from times 2 to 8 (i.e., each postbaseling 12-month follow-up interview
through month 84) and omit time 1 to maintain temporal order in subsequent models.
Specthically, the primary independent variable of interest—H1—is measured at time
1, and while the wording of the question ensures any recorded Hls occurred prior to
time 1, the employed delinquency items were retrospective (tapping behaviors over
the recall period between interviews). Based on these features of the data, the time 1
measures for self-control and all three torms of delinquency were omitted from the
LGCMs, effectively preserving temporal order when examining associations
between the time 1 HI measure and the intercept and slope factors for self-control
and delinquency. The omission of time 1 measures from the LGCMs also allowed
tor the examination of short-term changes in self-control by including the time 1
selt-control measure in the subsequent path models as a covanate.

5. The current study is more directly concerned with changes in the intercept of
self-control (as opposed to the slope) for three reasons. First, based on the
dual systems model (Steinberg 2008; Steinberg et al. 2008), our hypothescs
expect changes in levels of self-control should precede changes in delin-
quency, making the intercept the key measure of interest. Importantly, asso-
ciations involving the HI measure and the intercept factor for self-control
represent short-term changes in self-control from time 1 to time 2 since the
time | self-control measure 15 included in the estimated models as a covanate
(ettectively controlling for stability from time 1 to time 2). Second, focusing
on changes in both self-control and delinquency over the same time period
raises 1ssucs regarding temporal order, making it impossible to determine
whether changes in sclf-control contnbuted to changes in delingquency or
vice versa. Third, as discussed in more detail below, overall low levels of
variance in the estimated slope factor for self-control indicated minimal
changes in self-control over time. Nonetheless, the self-control slope factor
was Included as an endogenous vaniable in the estimated models to better
1solate the pathways of interest.
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6. Since the final analytic sample varied in age (between 14 and 17 at time 1), it is
possible that the detected trajectonies of delinquency systematically vary by age;
for instance, older participants may be at a more progressed stage of the desis-
tance process relative to their younger counterparts. In effort to assess whether
multiple trajectories of each of the examined delinquency measures are present
within the examined sample, a series of sensitivity models were estimated 1n
which an interaction term between age and the latent slope factor for cach
delinquency measure was included in the model. A significant interaction term
would indicate that variation in changes in the examined delinquency measures
significantly varied by age, providing preliminary evidence of multiple devel-
opmental trajectories. The results of the sensitivity analysis fanled to identity any
interaction terms significant at the p < .05 level (results not presented but avail-
able upon request). Based on these findings, and in the interest of model parsi-
mony, we have omitted the interaction terms from the final analytic models.

7. We would hike to thank one of the anonymous reviewers for pointing out this
possibility.
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