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Objective: Traumatic brain injury (TBI) is the most common cause of death and disability in children and adolescents.
Psychopathology is an established risk factor for, and a frequent consequence of, TBI. This paper reviews the literature
relating psychopathology and TBI. Method: Selective literature review. Results: The risk of sustaining a TBI is increased
by pre-existing psychopathology (particularly ADHD and aggression) and psychosocial adversity. Even among individuals
with no psychopathology prior to the injury, TBI is frequently followed by mental illness especially ADHD, personality
change, conduct disorder and, less frequently, by post-traumatic stress and anxiety disorders. The outcome of TBI can
be partially predicted by pre-injury adjustment and injury severity, but less well by age at injury. Few individuals receive
treatment for mental iliness following TBI. Conclusion: TBI has substantial relevance to mental health professionals

and their clinical practice. Available evidence, while limited, indicates that the risk for TBI in children and adolescents is
increased in the presence of several, potentially treatable mental health conditions and that the outcome of TBI involves
a range of mental health problems, many of which are treatable. Prevention and management efforts targeting psychiatric
risks and outcomes are an urgent priority. Child and adolescent mental health professionals can play a critical role in the
prevention and treatment of TBI through advocacy, education, policy development and clinical practice.
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Objectif: Le traumatisme cranio-cérébral (TCC) est la cause de décés ou d’incapacité la plus répandue chez les enfants
et les adolescents. La psychopathologie est un facteur de risque établi du TCC, et en est aussi une conséquence
fréquente. Cet article examine la littérature qui relie psychopathologie et TCC. Méthode: Une revue sélective de la
littérature. Résultats: Le risque de subir un TCC est accru par une psychopathologie préexistante (en particulier le TDAH
et 'agressivité) et I'adversité psychosociale. Méme chez les personnes sans psychopathologie préalable au traumatisme,
le TCC est souvent suivi d’'une maladie mentale, spécialement le TDAH, un changement de personnalité, le trouble des
conduites, et, moins fréquemment, le trouble de stress post-traumatique et le trouble anxieux. Le résultat du TCC peut étre
prédit en partie par 'adaptation avant le traumatisme et par la gravité du traumatisme, mais moins par 'dge au moment
du traumatisme. Peu de personnes regoivent un traitement pour maladie mentale aprés un TCC. Conclusion: Le TCC est
substantiellement pertinent pour les professionnels de la santé mentale et leur pratique clinique. Les données probantes
disponibles, bien que limitées, indiquent que le risque de TCC chez les enfants et les adolescents s’accroit en présence
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de plusieurs affections de santé mentale potentiellement traitables, et que le résultat d'un TCC comporte une série de
problémes de santé mentale dont bon nombre sont traitables. Les initiatives de prévention et de prise en charge ciblant
les risques et les résultats psychiatriques sont une urgente priorité. Les professionnels de la santé mentale des enfants et
des adolescents peuvent jouer un réle essentiel dans la prévention et le traitement des TCC par la défense des intéréts,

I'’éducation, I'élaboration de politiques, et la pratique clinique.

Mots clés: traumatisme cranio-cérébral, maladie mentale, trouble de déficit de I'attention avec hyperactivité, enfants et

adolescents

raumatic brain injury (TBI) is the leading cause of

death and disability globally. TBI occurs when the head
is struck or undergoes a rapid movement or displacement
without direct external trauma to the head. TBI initiates
a trophic cascade of metabolic processes resulting in cell
death from ischemia, oxidative stress, energy failure, ex-
citotoxicity primarily due to excessive glutamate, axonal
injury and other processes.

In Ontario, Canada, the rate of TBI among males and fe-
males, aged 15-24 years, is~375/100,000 and ~175/100,000,
respectively (Colantonio, Saverino, et al., 2010). TBI af-
fects children disproportionately — one in thirty children
will sustain a TBI by age 16 (Mitra, Cameron, & Butt,
2007). Almost half of those injured are younger than 19
years of age; of these, 40% are younger than nine years of
age and 20% are younger than two years of age (Langlois,
Rutland-Brown, & Wald, 2006).

The burden of TBI on the health care system is enormous
(Mitra et al., 2007; Colantonio, Croxford, Farooq, Laporte,
& Coyte, 2009). Worldwide, an estimated 57 million indi-
viduals have been hospitalized with TBI (Langlois et al.,
20006). In the USA, 500,000 people under 14 years of age
visit the emergency room annually because of head injury,
of which 40% are admitted. The severity of a TBI can range
from mild to severe (Association, 2013). Severe TBI is char-
acterized by unconsciousness, an absence of meaningful re-
sponse and spontaneous activity. Mild TBI (mTBI) causes
a brief change in mental state characterized by confusion,
disorientation, feeling dazed, loss of memory for events im-
mediately before or after the injury, or loss of consciousness
for less than 30 minutes (Table 1). Although, the majority
of head injuries (80%) are mTBIs, many receive medical at-
tention for physical, cognitive, and behavioral consequenc-
es from their injury in the short and long term (Belanger,
Curtiss, Demery, Lebowitz, & Vanderploeg, 2005; Bigler,
Abildskov, et al., 2013; Bigler, Yeates, et al., 2013). At the
other end of the severity scale, 12-15% of TBI cases are
judged to be severe. Hospitalization and serious post-injury
impairment is found in about half of severe cases (Selassie
et al., 2008). About 1% of the population lives with conse-
quences of TBI (Zaloshnja, Miller, Langlois, & Selassie,
2008).

In descending order, motor vehicle collisions, falls, sports
and recreational injuries (including bike related injuries),
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and assaults are the most common reasons for childhood
TBI (Colantonio et al., 2009). The burden of childhood TBI
falls disproportionately on children of lower socio-econom-
ic status (SES). The risk of TBI, particularly those involv-
ing pedestrians or cyclists struck by a vehicle, is the high-
est for children of lower SES and minority status (Dennis,
Simic, Agostino, et al., 2013; Howard, Joseph, & Natale,
2005; Langlois, Rutland-Brown, & Thomas, 2005; McKin-
lay et al., 2010; Parslow et al., 2005; Yates, Williams, Har-
ris, Round, & Jenkins, 2006).

As a consequence of the high prevalence, resulting im-
pairment and cost, disproportionate burden on individuals
with lower SES as well as its typical occurrence during a
period of rapid neural development, childhood TBI poses
considerable challenges to policy makers, scientists and
practitioners. Moreover, TBI has substantial although fre-
quently overlooked relevance to mental health. This review
addresses key issues regarding mental health and TBI in
children and adolescents.

Pre-injury psychopathology and
psychosocial risk factors

Pre-injury mental illness as indexed by psychiatric diagno-
sis in particular ADHD, aggression, prescription for psy-
chiatric medication or utilization of mental health services
doubles the risk for TBI (Bijur, Golding, Haslum, Kurzon,
1988; Fann et al., 2002; Eme, 2012). For example, ADHD
is found in 20-30% of TBI cases prior to injury compared
with a population prevalence of 5% (Gerring et al., 1998;
Max, Wilde, et al., 2012; Yeates & Taylor, 2005).

Other risk factors for TBI include low SES, overcrowded
households, disadvantaged neighborhoods, high incidence
of adverse life events, young maternal age, many older
and few younger siblings in the home as well as a history
of previous TBI (Bijur, Golding, & Kurzon, 1988; Max,
Schachar, et al., 2005a; Max, Wilde, et al., 2012). Among
children younger than age five with one head injury (4.5%),
15% will have an additional head injury before age ten,
2.8% will have two, and 0.4% will have three (Keenan,
Hall, & Marshall, 2008). Parental psychopathology also in-
creases risk for TBI and its adverse consequences (McAllis-
ter, 2010). For example, children of mothers categorized as
problem drinkers compared to children of mothers who are
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Table 1. Severity ratings for traumatic brain injury (TBI) from the DSM-5

Injury characteristic Mild TBI Moderate TBI Severe TBI
Loss of consciousness < 30 minutes 30 minutes — 24 hours > 24 hours
Posttraumatic amnesia < 24 hours 24 hours — 7 days > 7 days
Disorientation and 13 — 15 (not below 13 at 9-12 3-8
confusion at initial 30 minutes)

assessment (Glasgow

Coma Scale Score)

nondrinkers have twice the risk of various, serious injuries
including TBI.

In summary, the risk for TBI is increased in children and
youth who have pre-injury psychiatric disorders and those
who are experiencing high psychosocial risk. These factors
likely operate in concert to alter the child’s behavior and
environment, to initiate and in turn, perpetuate a cycle of
risk through TBI-related changes in behaviour. Given the
high prevalence of ADHD (5%), aggression (4%) and psy-
chiatric disorder of any type (20%) in children and youth,
the importance of these conditions in conferring risk in the
population for TBI is considerable.

Mental illnesses after TBI

A wide range of mental health problems emerge de-novo
in the absence of pre-injury psychopathology, and most ill-
nesses that were present prior to TBI will persist or wors-
en (Catroppa et al., 2015; Levin et al., 2007; Yeates et al.,
2005).

Secondary ADHD (S-ADHD)

S-ADHD is defined in the same way as developmental or
primary ADHD with the exception of needing to be evident
prior to 12 years of age. S-ADHD originates in 15-50% of
individuals following TBI (Gerring, et al., 1998; Levin, et
al., 2007; Max, Schachar, et al., 2005a; McKinlay, Grace,
Horwood, Fergusson, & MacFarlane, 2009). The incidence
of S-ADHD in TBI is greater than that found in healthy
controls, or those hospitalized for a fracture not involving
the head. In S-ADHD cases, inattentive subtype tends to
predominate (Max, Schachar, et al., 2005b), and many cas-
es exhibit affective lability and aggression. S-ADHD does
not emerge in all cases immediately following the injury but
can surface at various time-points: 15% of cases manifest
S-ADHD after one year and 21% manifest S-ADHD after
two years (Max, Schachar, et al., 2005a). The late emer-
gence of disorders such as S-ADHD is poorly understood
and little studied although it is known that experimental
injury in animals can generate late effects. The incidence
of ADHD after TBI may be even higher than 20% if one
considers subthreshold cases (Eme, 2012).

Incidence of S-ADHD increases with TBI severity: S-AD-
HD occurs in 7% of individuals after mTBI and in 46%
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following severe TBI (Max, Wilde, et al., 2012). Majority
of S-ADHD cases following mTBI remit over the first year
while in those with more severe injury, S-ADHD can persist
for at least two years. S-ADHD rates in TBI are substan-
tially higher than those found in individuals with orthopedic
injuries (26%; Yeates et al., 2005; Yeates & Taylor, 2005)
and controls (3%; Massagli et al., 2004) supporting a link
with the actual brain trauma. Psychosocial adversity and
low pre-injury adaptive function increase the likelihood
of S-ADHD (Max, Schachar, et al., 2005b). Young age at
time of injury does not confer any protection. Keenan et al.
(2008) found that children who experienced a head injury
before the age of two years were twice as likely as children
in the general population to have S-ADHD after age two.
Greater number of head injuries after age two demonstrated
greater risk for S-ADHD. The association of TBI and S-
ADHD in young persons is complicated by our inability to
know which very young children would be likely to devel-
op ADHD in the absence of TBI. Keenan et al. (2008) found
that the risk of ADHD following TBI in two year olds was
not substantially greater than the risk following burns sug-
gesting that “risk-taking” traits rather than the head injury
per se could well be the common factor for later ADHD in
some young children. Nevertheless, TBI seems to increase
substantially the likelihood of developing S-ADHD at any
age with the actual brain trauma being the operative factor
in many instances.

Aggression

Aggression following TBI can manifest as aggression to-
ward self, others or objects, behavioral or social disinhi-
bition, lability of mood, verbal outbursts with minimal
provocation as well as threatening behavior. Cole et al.
(2008) found a significant increase in aggression one year
after TBI among severely injured individuals. Increase in
aggression was predicted by post-injury disability, pre-in-
jury aggression, attention problems and anxiety, but not by
socioeconomic status or family stress. Among adolescent
psychiatric inpatients, a history of TBI predicts increased
risk of criminality by 6.8-fold, conduct disorder by 5.7-fold,
concomitant criminality and conduct disorder by 18.7-fold
(Cole et al., 2008; Heverly-Fitt et al., 2014; Luukkainen,
Riala, Laukkanen, Hakko, & Rasanen, 2012; McKinlay et
al., 2014; Yeates et al., 2013).
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TBI impedes social cognition and a child’s ability to cope
with every-day social tasks such as sharing, helping, and
initiating relationships (Dennis, Agostino, et al., 2013; Den-
nis, Simic, Bigler, et al., 2013; Max, et al., 2000; Robinson,
etal., 2014; Yeates, et al., 2013). Oppositional defiant disor-
der (ODD) is a pattern of defiant, disobedient, stubborn, ar-
gumentative and rude behavior with family and non-family
adults, which occurs in 18% of cases following TBI. These
outcomes are more common in those who have experienced
a severe injury than a mild one, those who had high levels of
pre-injury psychosocial adversity, ODD or aggression, and
multiple brain injuries prior to the index injury (Heverly-
Fitt, et al., 2014; Max, et al., 1998; Robinson, et al., 2014;
Taylor, et al., 2015; Wolfe, et al., 2014; Yeates, et al., 2013).

Personality change (PC)

One of the most common outcomes of TBI is PC as outlined
in detail in the review by Max (2014). PC as a consequence
of TBI is evident after both severe (40%; Max et al., 2000)
and mTBI (5%). PC is not diagnosed when another diag-
nosis better accounts for the change in behaviour or when
disorder occurs exclusively in the presence of delirium. PC
can be transient or persistent. However, PC and external-
izing disorders are commonly comorbid following TBI
(Max, Levin, et al., 2005). Most commonly, one observes
an increase in affective lability, aggression and disinhibi-
tion, and less commonly, a pattern of apathetic or paranoid
behaviour (Max, Robertson, & Lansing, 2001). PC is more
common with increasing severity of injury, but is not pre-
dicted by psychosocial adversity, pre-injury mental illness,
family dysfunction, or age at injury. Lesions of the dorsal
prefrontal cortex, specifically the superior frontal gyrus,
are associated with personality change after controlling for
severity of injury and the presence of other lesions (Max,
Levin, et al., 2005).

Following TBI, many individuals complain of cognitive,
somatic, and behavioral changes (inattention, difficulty
thinking, trouble remembering, tiredness, headaches, pho-
tophobia, dizziness, trouble seeing, sensitivity to noise,
insomnia, irritability, nervousness, sadness, anhedonia,
decreased motivation, and personality change; Babcock et
al., 2012; Moran et al., 2011). Many of these symptoms are
found in individuals who have not had a traumatic brain in-
jury or who have had an injury that did not involve the head
suggesting that there may not be a specific link to TBI. Nev-
ertheless, these syndromes are evident in 35-50% of TBI
cases overall and there is a gradient with severe TBI cases
being more commonly affected suggesting that the TBI does
indeed play a role in the etiology of these symptoms (Hajek
et al., 2010; Pickering, Grundy, Clarke, & Townend, 2012;
Taylor et al., 2010). In addition, post-concussive symptoms
are more frequent among those with loss of consciousness
or abnormalities on neuroimaging following TBI. Persistent
post-concussive symptoms in the absence of neurological
markers is also common among individuals who sustain
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mTBI. PCS is associated with significant decline in health-
related quality of life.

Internalizing disorders

Psychiatric consequences of TBI are not limited to “exter-
nalizing” disorders. Various de novo “internalizing” disor-
ders such as mood (~25%) and anxiety (~20%) disorders
are also common (Hawley, 2003; Kirkwood et al., 2008;
Max et al., 2011; Max, Keatley, et al., 2012; Max et al,,
2013). Although obsessive-compulsive disorder is rela-
tively rare, obsessive-compulsive symptoms (OCS) occur
in 26-35% of individuals after TBI with the most common
symptoms including worry about disease, pre-occupation
with cleanliness, excessive cleaning, ordering, and perse-
veration (Grados et al., 2008; Max et al., 2000). Internal-
izing disorders tend to remit more often than externalizing
disorders although many persist (McKinlay et al., 2009).
Psychosocial adversity and female sex are predictors of
post-injury internalizing disorders.

Post-traumatic stress disorder (PTSD)

The lifetime prevalence of PTSD in the general child popu-
lation is estimated to be 7.8% but is found in 13% of indi-
viduals one year after severe TBI. Many individuals report
sub-threshold PTSD symptoms such as re-experiencing and
hyper-arousal following TBI. Both disorders may involve
varying degrees of amnesia for the traumatic event. PTSD
is more common in females than males and in those who
experience anxiety directly after TBI. Pre-injury psychoso-
cial adversity, anxiety, and injury severity are predictors for
post-injury PTSD (Gerring et al., 2002; Hajek et al., 2010;
Levi, Drotar, Yeates, & Taylor, 1999).

In summary, a wide range of psychiatric disorders includ-
ing internalizing and externalizing disorders can appear de
novo and persist for many years following TBI (Catroppa,
Godfrey, Rosenfeld, Hearps, & Anderson, 2012; Max et al.,
2013). The extent of persistence of impairment increases
with injury severity, family dysfunction and pre-injury
psychopathology (Ventura et al., 2010). Post-TBI mental
illnesses are often accompanied by an overall decrease in
general health, shorter life expectancy, academic under-
achievement and neurocognitive deficits in areas such as
working memory and response inhibition (Ventura et al.,
2010). Comorbidity tends to be the rule rather than the ex-
ception for children who have experienced TBI. Max et al.
(2005b) reported that 60% developed more than one novel
psychiatric disorder at some point after TBI.

Prediction of outcomes

It is a truism that no two individuals with TBI are the same
with regard to pre-injury risk and protective factors (Big-
ler, Abildskov, et al., 2013). Each individual experiences a
unique neurotrauma arising from the mechanics of their in-
jury, post-injury adjustment (anxiety, depression, guilt) and
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resulting social consequences such as the amount of time
that a child misses school (Richards & Carroll, 2012). Pre-
dictors include adverse environmental circumstances, low
pre-injury adaptive function and scholastic ability, psycho-
pathology, and family dysfunction.

Injury severity is a critical factor in predicting adverse men-
tal health outcomes -the greater the TBI severity, the higher
the likelihood of post-injury psychopathology. Even among
those with mTBI, there seems to be a relationship between
TBI severity and the risk of adverse outcomes (Massagli et
al., 2004; McKinlay et al., 2009). Nonetheless, injury se-
verity does not account for all of the variation in mental
health outcome (Max, Schachar, et al., 2005a; Max, Wilde,
et al., 2012; Yeates et al., 2005). The incidence of psycho-
pathology, the number of lesions on CT or MRI scans and
the extent of cognitive deficit after TBI are often unrelated
to initial injury as typically assessed. Even among children
with severe brain injury, half have no neuropsychological,
behavioral, adaptive or academic impairment at follow-up
(Fay et al., 2009). To some extent, the lack of a strong se-
verity-outcome relationship could be explained by our poor
understanding of the notion of severity. With every new de-
velopment in imaging, we discover lesions that had not pre-
viously been detected but which predict outcome (Bigler,
2013; Levin et al., 2008).

The strength of the link between severity and prognosis also
depends on what outcome is being addressed and possibly
on the length of time since injury. For example, Anderson
et al. (2012) found that poorer adaptive skills were evident
for those with more severe injury ten years after injury, but
that behavioural difficulties were present regardless of in-
jury severity. In some studies, adaptive function at outcome
was predicted primarily by pre-injury adaptive function
(Anderson, Catroppa, Haritou, Morse, & Rosenfeld, 2005;
Catroppa, Anderson, Morse, Haritou, & Rosenfeld, 2008;
Yeates et al., 2004).

How outcome is related to injury characteristics over time is
only just beginning to be understood. It was once assumed
that brain recovery reached a stable state after TBI, but it is
now clear that chronic neuroinflammation and white matter
degeneration persist for years after a single traumatic brain
injury while neurogenesis can occur throughout life (Smith
et al., 2013). These processes provide a mechanism for the
waxing and waning after injury of mental health, neurocog-
nitive and behavioural outcomes.

Pre-injury psychopathology increases the likelihood of
post-injury psychopathology (Levin et al., 2007; Massa-
gli et al., 2004; Max et al., 2013; Yeates et al., 2005) and
may interact with injury severity in predicting adverse out-
comes; pre-injury psychopathology coupled with increas-
ing injury severity predict greater risk of psychopathology
and impairment after injury. The association of poorer pre-
injury behavioral adjustment predicting greater distress and
impairment after injury is also found in mTBI. This pattern
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highlights the role of reserve capacity as a moderator of
adverse effects of TBI (Ponsford et al., 2000; Satz, Cole,
Hardy, & Rassovsky, 2011; Satz et al., 1999).

Contrary to what was once thought, young age at the time
of injury confers no advantage for recovery for mental ill-
ness (Dennis, Spiegler, et al., 2013). Given that neural cir-
cuitry, as well as social and cognitive skills are developing
during childhood in step with rapid neural growth, it is un-
derstandable that injury in young child could have greater
adverse effects than an equivalent injury in an older individ-
ual (Gronwall, Wrightson, & McGinn, 1997). Younger age
at injury predicts greater cognitive deficit (Leblanc et al.,
2005), risk for developmental delay and epilepsy, as well
as poorer academic and intellectual performance especially
if the injury occurs before the age of two years (Anderson
et al., 2009). Furthermore, TBI early in life affects a larger
proportion of an individual’s lifespan than does an injury
later in childhood or in adolescence.

Treatment implications

There is little solid evidence supporting the role of medica-
tion in neuroprotection and neurorecovery in children and
adolescents (Pangilinan, Giacoletti-Argento, Shellhaas,
Hurvitz, & Hornyak, 2010), or to guide mental health prac-
tice after a TBI. Few treatment trials of quality for TBI pa-
tients have been conducted (Frenette et al., 2012; Teasell
et al., 2007). Only 28% of acquired brain injury treatment
studies have employed a randomized clinical trial, and most
studies have small sample sizes. Consequently, a minority
of therapeutic conclusions are based on strong evidence.
Most TBI patients (86%) do not receive any therapy tar-
geting their psychological or psycho-educational needs ei-
ther in the short or the long term (Colantonio, Howse, et
al., 2010). This state of affairs is true even among the most
severely injured (Catroppa et al., 2012).

A good example of the gaps in treatment literature can be
found on the question of stimulant medication for post-
injury ADHD. Experimental animal studies support treat-
ment for S-ADHD (increase striatal dopamine transmission
in injured rats; Wagner et al., 2009). A review of the few
studies that evaluated stimulant treatment of childhood S-
ADHD suggested that these drugs are effective in S-ADHD
although they may have less effect than in primary ADHD.
Typically, stimulants are used at a lower dose in S-ADHD
than in primary ADHD in the absence of quality evidence
(Jin & Schachar, 2004). In the general population, 56% of
primary ADHD cases (Visser et al., 2014; Visser, Lesesne,
& Perou, 2007) but only 7% of S-ADHD cases receive
treatment with methylphenidate (Levin et al., 2007). The
relative under-utilization of stimulants in the care of pa-
tients with TBI could reflect family or practitioner prefer-
ences, absence of clear practice guidelines, lack of access to
service or insufficient education about the potential of drug
therapy. Of note, half of the potential TBI subjects in one
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study declined participation (Willmott & Ponsford, 2009).
ADHD practice guidelines make no specific treatment rec-
ommendations for psychiatric disorders such as S-ADHD
after TBI (CADDRA, 2011; see Pliszka & Issues, 2007).

There is some evidence that risk for TBI can be mitigated
by prescription for psychostimulant medication for those
with ADHD (Fann et al., 2002). However, retrospective
study indicates that the majority of TBI patients who meet
criteria for pre-injury ADHD have not received treatment
for the disorder prior to their injury (Gerring et al., 1998;
Max et al., 2004). There is a clear need for evidence-based
TBI treatments and studies regarding strategies for reduc-
ing risk.

Similarly, evidence supporting non-pharmacological treat-
ment for TBI is limited. Cognitive behavioural therapy can
improve children’s behavior (Pastore et al., 2011) and ran-
domized control trials of family therapy based on problem
solving can be effective. In a recent study by Wade et al.
(2015), children 12-17 years who had been hospitalized for
TBI in the previous seven months showed less impaired
functioning after online counselor-assisted problem solving
therapy. By and large, current treatments for mental health
problems after TBI are based on what is known about the
effects of these interventions in the un-injured population.

Conclusion

This review of the psychiatric precursors and consequences
of TBI clearly indicates the importance of mental health in
prevention, assessment and treatment efforts for TBI. Men-
tal illnesses are modifiable risk factors for TBI. Untreated
ADHD, in particular, seems to add risk for TBI. Available
evidence indicates that minority of TBI cases with pre-in-
jury ADHD have received adequate treatment. Counseling
about injury prevention ought to be a standard component
of care for children and adolescents with psychopathology,
particularly ADHD and aggression, as well as those who
have already suffered a TBI.

TBI often results in impairing and persistent mental illness-
es such as S-ADHD, aggression, internalizing disorders,
personality change, and post-concussive symptoms, in ad-
dition to broad social cognitive and social function impair-
ments. In many cases, post injury psychopathology is per-
sistent and in some few cases mental health problems may
appear after a period of apparent recovery. Clinical prac-
tice must be adjusted accordingly. These disorders must be
identified among children with TBI and treated where pos-
sible. Acquired forms of psychiatric disorders might not be
identical to developmental forms and thus the diagnostic
criteria for acquired psychopathology and optimal thera-
peutic practices will require specific study.

Given the burden to affected families and the communi-
ty, urgent research priorities must be set. First, there is a
clear need for further research into mental illness and TBI.
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Large-scale, multi-site cohorts of children, youth and young
adults who have experienced traumatic brain injuries of
various degrees of severity and mechanism could be studied
longitudinally on a range mental health, neuropsychologi-
cal and brain imaging parameters. Some research goals in
these cohorts include parsing the effects of mediator and
moderator variables such as injury severity, pre-injury men-
tal health, age, lesions type and location, and environmental
circumstances (Abo-Zaid, Sauerbrei, & Riley, 2012; Cat-
roppa et al., 2012; Luoto et al., 2013), as well as identifying
better biomarkers of evolving psychopathology, social and
academic impairment (Washington et al., 2012). Second,
clinical trials networks to evaluate a range of drug, non-
drug and combination therapies along with patient, family,
and practitioner education on medication such as stimulants
must be developed (Ponsford et al., 2001). Mental health
problems arising after TBI are likely to differ from those
that arise in the absence of TBI and therefore require spe-
cific study to determine best treatment strategies for both
short- and long-term periods following TBI.

There is an urgent need for evidence based practice guide-
lines for the full range of mental health consequences of
TBI including non-pharmacological interventions aimed
at improving cognitive, academic and psychosocial out-
comes. Mental health practitioners of all disciplines can
play a critical role in the prevention and treatment of TBI
through advocacy, education, policy development and clini-
cal practice.

Acknowledgments/Conflicts of Interest

Dr. Schachar is a consultant for Purdue Pharma, Eli Lilly

Corp, Highland Therapeutics, and ehave and is supported by

the Canadian Institutes of Health Research, National Institute
for Neurological Diseases and Stroke, Ontario Neurotrauma
Foundation, Ontario Brain Institute, and Ontario Research
Development Foundation. Dr. Dennis is supported by the
National Institute of Child Health and Human Development
Grants P01 HD35946 & P01 HD35946-06,“Spina Bifida:
Cognitive and Neurobiological Variability” and by National
Institutes of Health Grant IRO1 HD04946, “Social Outcomes in
Pediatric Traumatic Brain Injury.” This article is dedicated to the
memory of our dear colleague and coauthor Dr. Maureen Dennis
who recently deceased.

References

Abo-Zaid, G., Sauerbrei, W., & Riley, R. D. (2012). Individual participant
data meta-analysis of prognostic factor studies: State of the art? BMC
Medical Research Methodology, 12, 56.

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders: DSM-5 (5th ed.). Arlington, VA:
American Psychiatric Publishing.

Anderson, V., Le Brocque, R., Iselin, G., Eren, S., Dob, R., Davern,

T. J.,.. Kenardy, J. (2012). Adaptive ability, behavior and quality of
life pre and posttraumatic brain injury in childhood. Disability and
Rehabilitation, 34(19), 1639-1647.

105




Schachar et al

Anderson, V., Spencer-Smith, M., Leventer, R., Coleman, L., Anderson,
P., Williams, J.,...Jacobs, R. (2009). Childhood brain insult: Can age at
insult help us predict outcome? Brain, 132(Pt 1), 45-56.

Anderson, V. A., Catroppa, C., Haritou, F., Morse, S., & Rosenfeld, J. V.
(2005). Identifying factors contributing to child and family outcome 30
months after traumatic brain injury in children. Journal of Neurology,
Neurosurgery, and Psychiatry, 76(3), 401-408.

Babcock, L., Byczkowski, T., Wade, S. L., Ho, M., Mookerjee, S., &
Bazarian, J. J. (2012). Predicting postconcussion syndrome after
mild traumatic brain injury in children and adolescents who present
to the emergency department. Archives of Pediatrics and Adolescent
Medicine, 1-6.

Belanger, H. G., Curtiss, G., Demery, J. A., Lebowitz, B. K., &
Vanderploeg, R. D. (2005). Factors moderating neuropsychological
outcomes following mild traumatic brain injury: A meta-analysis.
Journal of the International Neuropsychological Society, 11(3),
215-227.

Bigler, E. D. (2013). Traumatic brain injury, neuroimaging, and
neurodegeneration. Frontiers in Human Neuroscience, 7, 395.

Bigler, E. D., Abildskov, T. J., Petrie, J., Farrer, T. J., Dennis, M., Simic,
N.,...Owen Yeates, K. (2013). Heterogeneity of brain lesions in
pediatric traumatic brain injury. Neuropsychology, 27(4), 438-451.

Bigler, E. D., Yeates, K. O., Dennis, M., Gerhardt, C. A., Rubin, K.

H., Stancin, T.,...Vannatta, K. (2013). Neuroimaging and social
behavior in children after traumatic brain injury: Findings from
the Social Outcomes of Brain Injury in Kids (SOBIK) study.
NeuroRehabilitation, 32(4), 707-720.

Bijur, P. E., Golding, J., Haslum, M., & Kurzon, M. (1988). Behavioral
predictors of injury in school-age children. American Journal of
Diseases of Children, 142(12), 1307-1312.

Bijur, P. E., Golding, J., & Kurzon, M. (1988). Childhood accidents,
family size and birth order. Social Science & Medicine, 26(8),
839-843.

Canadian Attention Deficit Hyperactivity Disorder Resource Alliance
(CADDRA): Canadian ADHD Practice Guidelines. (2011) (Third
Edition ed.). Toronto, ON: CADDRA.

Catroppa, C., Anderson, V. A., Morse, S. A., Haritou, F., & Rosenfeld,

J. V. (2008). Outcome and predictors of functional recovery 5 years
following pediatric traumatic brain injury (TBI). Journal of Pediatric
Psychology, 33(7), 707-718.

Catroppa, C., Crossley, L., Hearps, S. J., Yeates, K. O., Beauchamp, M.,
Rogers, K., & Anderson, V. (2015). Social and behavioral outcomes:
Pre-injury to six months following childhood traumatic brain injury.
Journal of Neurotrauma, 32(2), 109-115.

Catroppa, C., Godfrey, C., Rosenfeld, J. V., Hearps, S. S., & Anderson, V.
A. (2012). Functional recovery ten years after pediatric traumatic brain
injury: Outcomes and predictors. Journal of Neurotrauma, 29(16),
2539-2547.

Colantonio, A., Croxford, R., Farooq, S., Laporte, A., & Coyte, P. C.
(2009). Trends in hospitalization associated with traumatic brain injury
in a publicly insured population, 1992-2002. Journal of Trauma, 66(1),
179-183.

Colantonio, A., Howse, D., Kirsh, B., Chiu, T., Zulla, R., & Levy, C.
(2010). Living environments for people with moderate to severe
acquired brain injury. Healthcare Policy, 5(4), €120-138.

Colantonio, A., Saverino, C., Zagorski, B., Swaine, B., Lewko, J., Jaglal,
S., & Vernich, L. (2010). Hospitalizations and emergency department
visits for TBI in Ontario. Canadian Journal of Neurological Sciences,
37(6), 783-790.

Cole, W. R., Gerring, J. P, Gray, R. M., Vasa, R. A., Salorio, C. F.,
Grados, M.,...Slomine, B. S. (2008). Prevalence of aggressive
behaviour after severe paediatric traumatic brain injury. Brain Injury,
22(12), 932-939.

Dennis, M., Agostino, A., Taylor, H. G., Bigler, E. D., Rubin, K.,
Vannatta, K.,... Yeates, K. O. (2013). Emotional expression and socially
modulated emotive communication in children with traumatic brain

106

injury. Journal of the International Neuropsychological Society, 19(1),
34-43.

Dennis, M., Simic, N., Agostino, A., Taylor, H. G., Bigler, E.
D., Rubin, K.,...Yeates, K. O. (2013). Irony and empathy in
children with traumatic brain injury. Journal of the International
Neuropsychological Society, 19(3), 338-348.

Dennis, M., Simic, N., Bigler, E. D., Abildskov, T., Agostino, A., Taylor,
H. G.,...Yeates, K. O. (2013). Cognitive, affective, and conative theory
of mind (ToM) in children with traumatic brain injury. Developmental
Cognitive Neuroscience, 5, 25-39.

Dennis, M., Spiegler, B. J., Juranek, J. J., Bigler, E. D., Snead, O. C., &
Fletcher, J. M. (2013). Age, plasticity, and homeostasis in childhood
brain disorders. Neuroscience & Biobehavioral Reviews, 37(10 Pt 2),
2760-2773.

Eme, R. (2012). ADHD: An integration with pediatric traumatic brain
injury. Expert Review of Neurotherapeutics, 12(4), 475-483.

Fann, J. R., Leonetti, A., Jaffe, K., Katon, W. J., Cummings, P., &
Thompson, R. S. (2002). Psychiatric illness and subsequent traumatic
brain injury: A case control study. Journal of Neurology, Neurosurgery,
and Psychiatry, 72(5), 615-620.

Fay, T. B., Yeates, K. O., Wade, S. L., Drotar, D., Stancin, T., & Taylor,
H. G. (2009). Predicting longitudinal patterns of functional deficits in
children with traumatic brain injury. Neuropsychology, 23(3), 271-282.

Frenette, A. J., Kanji, S., Rees, L., Williamson, D. R., Perreault, M.

M., Turgeon, A. F.,...Fergusson, D. A. (2012). Efficacy and safety of
dopamine agonists in traumatic brain injury: A systematic review of
randomized controlled trials. Journal of Neurotrauma, 29(1), 1-18.

Gerring, J. P., Brady, K. D., Chen, A., Vasa, R., Grados, M., Bandeen-
Roche, K. J.,...Denckla, M. B. (1998). Premorbid prevalence of
ADHD and development of secondary ADHD after closed head injury.
Journal of the American Academy of Child and Adolescent Psychiatry,
37(6), 647-654.

Gerring, J. P., Slomine, B., Vasa, R. A., Grados, M., Chen, A., Rising,
W.,...Ernst, M. (2002). Clinical predictors of posttraumatic stress
disorder after closed head injury in children. Journal of the American
Academy of Child and Adolescent Psychiatry, 41(2), 157-165.

Grados, M. A., Vasa, R. A., Riddle, M. A., Slomine, B. S., Salorio, C.,
Christensen, J., & Gerring, J. (2008). New onset obsessive-compulsive
symptoms in children and adolescents with severe traumatic brain
injury. Depression and Anxiety, 25(5), 398-407.

Gronwall, D., Wrightson, P., & McGinn, V. (1997). Effect of mild
head injury during the preschool years. Journal of the International
Neuropsychological Society, 3(6), 592-597.

Hajek, C. A., Yeates, K. O., Gerry Taylor, H., Bangert, B., Dietrich,

A., Nuss, K. E.....Wright, M. (2010). Relationships among post-
concussive symptoms and symptoms of PTSD in children following
mild traumatic brain injury. Brain Injury, 24(2), 100-109.

Hawley, C. A. (2003). Reported problems and their resolution following
mild, moderate and severe traumatic brain injury amongst children and
adolescents in the UK. Brain Injury, 17(2), 105-129.

Heverly-Fitt, S., Wimsatt, M. A., Menzer, M. M., Rubin, K. H., Dennis,
M., Taylor, H. G.,...Yeates, K. O. (2014). Friendship quality and
psychosocial outcomes among children with traumatic brain injury.
Journal of the International Neuropsychological Society, 20(7),
684-693.

Howard, 1., Joseph, J. G., & Natale, J. E. (2005). Pediatric traumatic
brain injury: Do racial/ethnic disparities exist in brain injury severity,
mortality, or medical disposition? Ethnicity & Disease, 15(4 Suppl 5),
S5-51-56.

Jin, C., & Schachar, R. (2004). Methylphenidate treatment of attention-
deficit/hyperactivity disorder secondary to traumatic brain injury: A
critical appraisal of treatment studies. CNS Spectrums, 9(3), 217-226.

Keenan, H. T., Hall, G. C., & Marshall, S. W. (2008). Early head injury
and attention deficit hyperactivity disorder: Retrospective cohort study.
BMJ, 337, a1984.

Kirkwood, M. W., Yeates, K. O., Taylor, H. G., Randolph, C., McCrea,
M., & Anderson, V. A. (2008). Management of pediatric mild

J Can Acad Child Adolesc Psychiatry, 24:2, Fall 2015




Mental Health Implications of Traumatic Brain Injury (TBI) in Children and Youth

traumatic brain injury: A neuropsychological review from injury
through recovery. The Clinical Neuropsychologist, 22(5), 769-800.

Langlois, J. A., Rutland-Brown, W., & Thomas, K. E. (2005). The
incidence of traumatic brain injury among children in the United
States: Differences by race. Journal of Head Trauma Rehabilitation,
20(3), 229-238.

Langlois, J. A., Rutland-Brown, W., & Wald, M. M. (2006). The
epidemiology and impact of traumatic brain injury: A brief overview.
Journal of Head Trauma Rehabilitation, 21(5), 375-378.

Leblanc, N., Chen, S., Swank, P. R., Ewing-Cobbs, L., Barnes, M.,
Dennis, M.,...Schachar, R. (2005). Response inhibition after
traumatic brain injury (TBI) in children: Impairment and recovery.
Developmental Neuropsychology, 28(3), 829-848.

Levi, R. B., Drotar, D., Yeates, K. O., & Taylor, H. G. (1999).
Posttraumatic stress symptoms in children following orthopedic
or traumatic brain injury. Journal of Clinical Child & Adolescent
Psychology, 28(2), 232-243.

Levin, H., Hanten, G., Max, J., Li, X., Swank, P., Ewing-Cobbs, L.,...
Schachar, R. (2007). Symptoms of attention-deficit/hyperactivity
disorder following traumatic brain injury in children. Journal of
Developmental & Behavioral Pediatrics, 28(2), 108-118.

Levin, H. S., Wilde, E. A., Chu, Z., Yallampalli, R., Hanten, G. R., Li,
X.,...Hunter, J. V. (2008). Diffusion tensor imaging in relation to
cognitive and functional outcome of traumatic brain injury in children.
The Journal of Head Trauma Rehabilitation, 23(4), 197-208.

Luoto, T. M., Tenovuo, O., Kataja, A., Brander, A., Ohman, J., & Iverson,
G. L. (2013). Who gets recruited in mild traumatic brain injury
research? Journal of Neurotrauma, 30(1), 11-16.

Luukkainen, S., Riala, K., Laukkanen, M., Hakko, H., & Rasanen, P.
(2012). Association of traumatic brain injury with criminality in
adolescent psychiatric inpatients from Northern Finland. Psychiatry
Research, 200(2-3), 767-772.

Massagli, T. L., Fann, J. R., Burington, B. E., Jaffe, K. M., Katon,
W.J., & Thompson, R. S. (2004). Psychiatric illness after mild
traumatic brain injury in children. Archives of Physical Medicine and
Rehabilitation, 85(9), 1428-1434.

Max, J. E. (2014). Neuropsychiatry of pediatric traumatic brain injury.
Psychiatric Clinics of North America, 37(1), 125-140.

Max, J. E., Keatley, E., Wilde, E. A., Bigler, E. D., Levin, H. S,
Schachar, R. J.,...Yang, T. T. (2011). Anxiety disorders in children and
adolescents in the first six months after traumatic brain injury. The
Journal of Neuropsychiatry & Clinical Neurosciences, 23(1), 29-39.

Max, J. E., Keatley, E., Wilde, E. A., Bigler, E. D., Schachar, R. J.,
Saunders, A. E.,...Levin, H. S. (2012). Depression in children
and adolescents in the first 6 months after traumatic brain injury.
International Journal of Developmental Neuroscience, 30(3), 239-245.

Max, J. E., Koele, S. L., Castillo, C. C., Lindgren, S. D., Arndt, S.,
Bokura, H.,...Sato, Y. (2000). Personality change disorder in children
and adolescents following traumatic brain injury. Journal of the
International Neuropsychological Society, 6(3), 279-289.

Max, J. E., Lansing, A. E., Koele, S. L., Castillo, C. S., Bokura, H.,
Schachar, R.,...Williams, K. E. (2004). Attention deficit hyperactivity
disorder in children and adolescents following traumatic brain injury.
Developmental Neuropsychology, 25(1-2), 159-1717.

Max, J. E., Levin, H. S., Landis, J., Schachar, R., Saunders, A., Ewing-
Cobbs, L.,...Dennis, M. (2005). Predictors of personality change due
to traumatic brain injury in children and adolescents in the first six
months after injury. Journal of the American Academy of Child and
Adolescent Psychiatry, 44(5), 434-442.

Max, J. E., Pardo, D., Hanten, G., Schachar, R. J., Saunders, A. E.,
Ewing-Cobbs, L.,...Levin, H. S. (2013). Psychiatric disorders in
children and adolescents six-to-twelve months after mild traumatic
brain injury. Journal of Neuropsychiatry and Clinical Neurosciences,
25(4), 272-282.

Max, J. E., Robertson, B. A., & Lansing, A. E. (2001). The
phenomenology of personality change due to traumatic brain injury

J Can Acad Child Adolesc Psychiatry, 24:2, Fall 2015

in children and adolescents. Journal of Neuropsychiatry and Clinical
Neurosciences, 13(2), 161-170.

Max, J. E., Robin, D. A., Lindgren, S. D., Smith, W. L., Jr., Sato, Y.,
Mattheis, P. J.,...Castillo, C. S. (1998). Traumatic brain injury in
children and adolescents: Psychiatric disorders at one year. Journal of
Neuropsychiatry and Clinical Neurosciences, 10(3), 290-297.

Max, J. E., Schachar, R. J., Levin, H. S., Ewing-Cobbs, L., Chapman,

S. B., Dennis, M.,...Landis, J. (2005a). Predictors of attention-deficit/
hyperactivity disorder within 6 months after pediatric traumatic brain
injury. Journal of the American Academy of Child and Adolescent
Psychiatry, 44(10), 1032-1040.

Max, J. E., Schachar, R. J., Levin, H. S., Ewing-Cobbs, L., Chapman, S.
B., Dennis, M.,...Landis, J. (2005b). Predictors of secondary attention-
deficit/hyperactivity disorder in children and adolescents 6 to 24
months after traumatic brain injury. Journal of the American Academy
of Child and Adolescent Psychiatry, 44(10), 1041-1049.

Max, J. E., Wilde, E. A., Bigler, E. D., MacLeod, M., Vasquez, A. C.,
Schmidt, A. T.,...Levin, H. S. (2012). Psychiatric disorders after
pediatric traumatic brain injury: A prospective, longitudinal, controlled
study. Journal of Neuropsychiatry and Clinical Neurosciences, 24(4),
427-436.

McAllister, T. W. (2010). Genetic factors modulating outcome after
neurotrauma. PM&R, 2(12), S241-S252.

McKinlay, A., Grace, R., Horwood, J., Fergusson, D., & MacFarlane,

M. (2009). Adolescent psychiatric symptoms following preschool
childhood mild traumatic brain injury: Evidence from a birth cohort.
Journal of Head Trauma Rehabilitation, 24(3), 221-227.

McKinlay, A., Grace, R. C., McLellan, T., Roger, D., Clarbour, J., &
MacFarlane, M. R. (2014). Predicting adult offending behavior
for individuals who experienced a traumatic brain injury during
childhood. Journal of Head Trauma Rehabilitation, 29(6), 507-513.

McKinlay, A., Kyonka, E. G., Grace, R. C., Horwood, L. J., Fergusson,
D. M., & MacFarlane, M. R. (2010). An investigation of the pre-injury
risk factors associated with children who experience traumatic brain
injury. Injury Prevention, 16(1), 31-35.

Mitra, B., Cameron, P., & Butt, W. (2007). Population-based study of
paediatric head injury. Journal of Paediatrics and Child Health, 43(3),
154-159.

Moran, L. M., Taylor, H. G., Rusin, J., Bangert, B., Dietrich, A., Nuss, K.
E.,...Yeates, K. O. (2011). Do postconcussive symptoms discriminate
injury severity in pediatric mild traumatic brain injury? Journal of
Head Trauma Rehabilitation, 26(5), 348-354.

Pangilinan, P. H., Giacoletti-Argento, A., Shellhaas, R., Hurvitz, E. A., &
Hornyak, J. E. (2010). Neuropharmacology in pediatric brain injury: A
review. PM&R, 2(12), 1127-1140.

Parslow, R. C., Morris, K. P., Tasker, R. C., Forsyth, R. J., Hawley, C.
A., Group, U. K. P. T. B. . S. S., & Pacediatric Intensive Care Society
Study, G. (2005). Epidemiology of traumatic brain injury in children
receiving intensive care in the UK. Archives of Disease in Childhood,
90(11), 1182-1187.

Pastore, V., Colombo, K., Liscio, M., Galbiati, S., Adduci, A., Villa, F.,
& Strazzer, S. (2011). Efficacy of cognitive behavioural therapy for
children and adolescents with traumatic brain injury. Disability and
Rehabilitation, 33(8), 675-683.

Pickering, A., Grundy, K., Clarke, A., & Townend, W. (2012). A cohort
study of outcomes following head injury among children and young
adults in full-time education. Emergency Medicine Journal, 29(6),
451-454.

Pliszka, S., & Issues, A. W. G. O. Q. (2007). Practice parameter for the
assessment and treatment of children and adolescents with attention-
deficit/hyperactivity disorder. Journal of the American Academy of
Child and Adolescent Psychiatry, 46(7), 894-921.

Ponsford, J., Willmott, C., Rothwell, A., Cameron, P., Ayton, G., Nelms,
R.,..Ng, K. (2001). Impact of early intervention on outcome after mild
traumatic brain injury in children. Pediatrics, 108(6), 1297-1303.

Ponsford, J., Willmott, C., Rothwell, A., Cameron, P., Kelly, A. M.,
Nelms, R.,...Ng, K. (2000). Factors influencing outcome following

107




Schachar et al

mild traumatic brain injury in adults. Journal of the International
Neuropsychological Society, 6(5), 568-579.

Richards, D., & Carroll, J. (2012). Relationship between types of head
injury and age of pedestrian. Accident Analysis & Prevention, 47,
16-23.

Robinson, K. E., Fountain-Zaragoza, S., Dennis, M., Taylor, H. G.,
Bigler, E. D., Rubin, K.,...Yeates, K. O. (2014). Executive functions
and theory of mind as predictors of social adjustment in childhood
traumatic brain injury. Journal of Neurotrauma, 31(22), 1835-1842.

Satz, P., Cole, M. A., Hardy, D. J., & Rassovsky, Y. (2011). Brain and
cognitive reserve: Mediator(s) and construct validity, a critique.
Journal of Clinical and Experimental Neuropsychology, 33(1),
121-130.

Satz, P. S., Alfano, M. S., Light, R. F., Morgenstern, H. F., Zaucha, K.

F., Asarnow, R. F., & Newton, S. (1999). Persistent Post-Concussive
Syndrome: A proposed methodology and literature review to determine
the effects, if any, of mild head and other bodily injury. Journal of
Clinical and Experimental Neuropsychology, 21(5), 620-628.

Selassie, A. W., Zaloshnja, E., Langlois, J. A., Miller, T., Jones, P.,

& Steiner, C. (2008). Incidence of long-term disability following
traumatic brain injury hospitalization, United States, 2003. Journal of
Head Trauma Rehabilitation, 23(2), 123-131.

Smith, C., Gentleman, S. M., Leclercq, P. D., Murray, L. S., Griffin, W.
S., Graham, D. L., & Nicoll, J. A. (2013). The neuroinflammatory
response in humans after traumatic brain injury. Neuropathology and
Applied Neurobiology, 39(6), 654-666.

Taylor, H. G., Dietrich, A., Nuss, K., Wright, M., Rusin, J., Bangert, B.,...
Yeates, K. O. (2010). Post-concussive symptoms in children with mild
traumatic brain injury. Neuropsychology, 24(2), 148-159.

Taylor, H. G., Orchinik, L. J., Minich, N., Dietrich, A., Nuss, K., Wright,
M.,...Yeates, K. O. (2015). Symptoms of persistent behavior problems
in children with mild traumatic brain injury. Journal of Head Trauma
Rehabilitation.[Epub ahead of print]

Teasell, R., Bayona, N., Marshall, S., Cullen, N., Bayley, M.,
Chundamala, J.,... Tu, L. (2007). A systematic review of the
rehabilitation of moderate to severe acquired brain injuries. Brain
Injury, 21(2), 107-112.

Ventura, T., Harrison-Felix, C., Carlson, N., Diguiseppi, C., Gabella, B.,
Brown, A.,...Whiteneck, G. (2010). Mortality after discharge from
acute care hospitalization with traumatic brain injury: A population-
based study. Archives of Physical Medicine and Rehabilitation, 91(1),
20-29.

Visser, S. N., Danielson, M. L., Bitsko, R. H., Holbrook, J. R., Kogan, M.
D., Ghandour, R. M.,...Blumberg, S. J. (2014). Trends in the parent-
report of health care provider-diagnosed and medicated attention-
deficit/hyperactivity disorder: United States, 2003-2011. Journal of the
American Academy of Child and Adolescent Psychiatry, 53(1), 34-46
e32.

Visser, S. N., Lesesne, C. A., & Perou, R. (2007). National estimates and
factors associated with medication treatment for childhood attention-
deficit/hyperactivity disorder. Pediatrics, 119 (Suppl 1), S99-106.

108

Wade, S. L., Kurowski, B. G., Kirkwood, M. W., Zhang, N., Cassedy, A.,
Brown, T. M.,...Taylor, H. G. (2015). Online problem-solving therapy
after traumatic brain injury: A randomized controlled trial. Pediatrics,
135(2), c487-495.

Wagner, A. K., Drewencki, L. L., Chen, X., Santos, F. R., Khan, A. S,
Harun, R.,...Dixon, C. E. (2009). Chronic methylphenidate treatment
enhances striatal dopamine neurotransmission after experimental
traumatic brain injury. Journal of Neurochemistry, 108(4), 986-997.

Washington, P. M., Forcelli, P. A., Wilkins, T., Zapple, D. N.,
Parsadanian, M., & Burns, M. P. (2012). The effect of injury severity
on behavior: A phenotypic study of cognitive and emotional deficits
after mild, moderate, and severe controlled cortical impact injury in
mice. Journal of Neurotrauma, 29(13), 2283-2296.

Willmott, C., & Ponsford, J. (2009). Efficacy of methylphenidate in
the rehabilitation of attention following traumatic brain injury: A
randomised, crossover, double blind, placebo controlled inpatient trial.
Journal of Neurology, Neurosurgery, and Psychiatry, 80(5), 552-557.

Wolfe, K. R., Bigler, E. D., Dennis, M., Gerhardt, C. A., Rubin, K.,
Taylor, H. G.,...Yeates, K. O. (2014). Self-awareness of peer-rated
social attributes in children with traumatic brain injury. Journal of’
Pediatric Psychology, 40(3), 272-84.

Yates, P. J., Williams, W. H., Harris, A., Round, A., & Jenkins, R.

(2006). An epidemiological study of head injuries in a UK population
attending an emergency department. Journal of Neurology,
Neurosurgery, and Psychiatry, 77(5), 699-701.

Yeates, K. O., Armstrong, K., Janusz, J., Taylor, H. G., Wade, S., Stancin,
T., & Drotar, D. (2005). Long-term attention problems in children with
traumatic brain injury. Journal of the American Academy of Child and
Adolescent Psychiatry, 44(6), 574-584.

Yeates, K. O., Gerhardt, C. A., Bigler, E. D., Abildskov, T., Dennis,

M., Rubin, K. H.,...Vannatta, K. (2013). Peer relationships of
children with traumatic brain injury. Journal of the International
Neuropsychological Society, 19(5), 518-527.

Yeates, K. O., Kaizar, E., Rusin, J., Bangert, B., Dietrich, A., Nuss, K.....
Taylor, H. G. (2012). Reliable change in postconcussive symptoms
and its functional consequences among children with mild traumatic
brain injury. Archives of Pediatrics and Adolescent Medicine, 166(7),
615-622.

Yeates, K. O., Swift, E., Taylor, H. G., Wade, S. L., Drotar, D., Stancin,
T., & Minich, N. (2004). Short- and long-term social outcomes
following pediatric traumatic brain injury. Journal of the International
Neuropsychological Society, 10(3), 412-426.

Yeates, K. O., & Taylor, H. G. (2005). Neurobehavioural outcomes of
mild head injury in children and adolescents. Pediatric Rehabilitation,
8(1), 5-16.

Zaloshnja, E., Miller, T., Langlois, J. A., & Selassie, A. W. (2008).
Prevalence of long-term disability from traumatic brain injury in
the civilian population of the United States, 2005. Journal of Head
Trauma Rehabilitation, 23(6), 394-400.

J Can Acad Child Adolesc Psychiatry, 24:2, Fall 2015






