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INTRODUCTION

Among all age groups,
young children have one
of the highest rates of
Traumatic Brain Injury
(TBI) related emergency
department (ED) visits!

TBI affects children differently than adults. An injury of

any severity to the developing brain can disrupt a child’s
developmental trajectory and may result in restrictions in school
and participation in activities (e.g., sports). As a result of TBI,
children can experience changes in their health, thinking,

and behavior that affect learning, self-regulation, and social
participation, all of which are important in becoming productive
adults. Although most children recover well physically, they
often experience changes in behavior and cognition that are
not recognized immediately. Some of these post-TBI health
problems emerge over time and are associated with significant
financial and social challenges for adults having
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sustained a TBI as a child. Unlike other developmental health
conditions in children that are diagnosed at birth, TBI is an
acquired condition that can occur anytime during childhood
with potential for a sudden alteration in development. The
management of TBI in children is complex and depends

upon multiple service delivery systems that frequently do

not provide systematic or coordinated care to ensure an
optimal recovery.2 However, due to the lack of robust scientific
evidence identifying optimal pathways to recovery, current
management is too often based on clinical practice experience

rather than research.

This report describes the public health burden of TBI in
children and adolescents, including the range of outcomes
that may be experienced following a TBI. In addition, the report
lays out the current systems involved in the management of
children with TBI, identifies gaps that exist, and outlines some
practices that hold promise in addressing those gaps. Finally,
opportunities for action are offered that suggest ways to
improve TBI care in children, and how we might advance our
understanding of TBI care in the future.



PUBLIC HEALTH BURDEN

Traumatic brain injury in children represents a significant public health burden in the

United States. A traumatic brain injury disrupts the normal function of the brain, and can
be caused by a bump, blow, or jolt to the head, or a penetrating head injury.2
In 2013, there were approximately 640,000 TBI-related emergency department

(ED) visits, 18,000 TBI-related i

hospitalizations, and 1,500 TBI-
related deaths among children 14

years of age, and younger.* The 640 O 0 0
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by or against an object, whereas for

those 15-24 years of age, the leading causes were motor vehicle crashes and falls.

Another common cause of TBI is sports and recreational activities which accounted for
an estimated 325,000 TBI-related ED visits among children and teens in 2012.4

TBI severity is typically separated into categories of mild, moderate, and severe based

More than 61%
of children with

Mmoderate-to-severe
TBIl experience a

on a patient’s initial clinical presentation. Mild TBI (mTBI)
accounts for most (70-90%) TBl-related ED visits.5® Although
most TBIs are considered mild, TBI also accounts for a large
portion of unintentional injuries that lead to severe disability
and death in youth under age 19. Children with severe

TBI are more likely to be hospitalized and have a lifelong
disability compared to children who have a mild injury.

Although most people think of TBI as an acute condition,
the effects of TBI can be chronic and disabling. It is
unclear how many children currently live with a TBI-related
disability, largely because childhood disability is not defined

disability.

consistently. One study, which defined disability as the use of specialized medical and
educational services, found that more than 62% of children with moderate-to-severe
TBI experienced disability, compared to 14% of children with mTBI.”
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OUTCOMES OF TBI
IN CHILDREN

A TBI of any severity experienced by a child can result in
changes that affect a child’s daily life.51* Symptoms of mTBI
can include headaches and dizziness, as well as problems
with thinking, memory, physical activities, emotions and
moods, and sleep.2?° Longitudinal studies suggest that most
children with mTBI recover from the initial symptoms within

6 weeks after injury, with approximately 60% having persistent
symptoms at one month post-injury, 10% at three months
post-injury, and less than 5% at one year post-injury.t3142+23

More severe brain injuries carry a range of medical, health,
cognitive, motor, emotional, and behavioral issues. The
significance of problems might not be realized until years
after the injury when higher-level cognitive and behavioral
functioning is required to meet typical developmental
milestones, especially when the injury occurs at a very young
age.?*28 Because of this, there is a critical need for follow-up

care beyond the acute injury.

School and post-school outcomes

A child'’s daily life centers on school, social participation, and
extracurricular activities. A TBI of any severity can negatively
affect a child's future ability to learn and perform in school.?
Children with moderate-to-severe TBI earn worse grades, show
higher rates of grade retention, and receive more special
education services than their uninjured peers.3*3 Students
with mild injury typically recover within a few weeks, and
most of them return to their pre-injury classrooms. However,
in a large study following children younger than 18 years

of age, 14% of children who experienced an mTBI needed
educational support services at school 12 months later.”

We know very little about the long-term adult outcomes of
TBIl in children. Most longitudinal studies of children with
moderate-to-severe TBI have examined outcomes in children for
intervals that are too short to understand how TBI impacts adult
outcomes.19293436 A growing body of research indicates that for
many students with moderate-to-severe TBI, post-high school
career outcomes are poor.3° One study found that fewer than
half of students with TBI who had been out of school a year

or more had a paying job outside the home.** Students with
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TBI also showed lower rates of enrollment in postsecondary
education and independent living than those with most other
disabilities.** To date, there are no longer-term studies on
children with milder injuries, or those who sustain multiple

concussions across childhood.

We have limited understanding of how childhood TBI
impacts attainment of adult milestones (e.g., high
school graduation, employment, or enroliment in post-
secondary education). Studies of adults who sustained
a childhood brain injury suggest common pathways
to social difficulties, such as lower educational

= attainment and incarceration.

FACTORS INFLUENCING
OUTCOMES

In addition to injury severity and the type of care a patient
receives following injury, many factors can influence recovery
from childhood TBI. Individual patient characteristics, such
as age and pre-injury functioning, can play a big role in a
child’s recovery. Co-occurring health and developmental
conditions, such as a mental health diagnosis and Attention-
Deficit/Hyperactivity Disorder (ADHD), can influence a child's
outcomes after TBI; however, there is limited evidence
connecting medical conditions to achievement of longer-
term milestones in children who have sustained a TBI.*?

Socioeconomic status and family functioning also influence
recovery.**4T In any family environment, a TBI is an unexpected
event that can create significant changes in family economic
status and structure. Family-level factors are critical social-
environmental influences on outcomes in children following a
TBLI.*® Economic and social disadvantage are associated with
poor cognitive and academic outcomes following a severe
TBL.*34° Regardless of injury severity, many parents recognize
differences in their child compared to their pre-injury status,
which creates worry and concern for their future, especially as
they approach adulthood.®® Parent/caregiver burden and family
dysfunction are a particularly important consideration because
they are a strong determinant of a child’s recovery, with
children from well-functioning families demonstrating better
psychosocial functioning.2%455 The adverse effects on families

can persist for many years following injury.5253



