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Context
Recruitment Source
Hospitalized

Emergency Department
TBI Specialty Treatment Clinic

Non-Clinical e.g., Adolescent Brain Cognitive Development
(ABCD) Study

Participants
Range of Injury Severity
Study Design
Retrospective vs Prospective Longitudinal
Control Group: Orthopedic Injury and/or No Injury



~ Pre-injury Psychiatric Status

33% - 50% affected (Brown etal., 1981;
Max et al., 1997, Max et al., 2012)



A . e
“~New Disorders

Severe TBI - 54%-83%

Mild/Moderate TBI - 7-25%

Orthopedic injury - 3-14%
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Predictors (Hospitalized mTBI to Severe TBI)
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Dlsorder (JNCN 2021)

The final multipredictor logistic regression model
R?=0.204, p =0.007
Severity of injury (partial R> = 0.090, p = 0.042)

Lifetime preinjury psychiatric disorder (partial R =
0.144, p = 0.009)









_Imaging Correlates (Complicated mTBI to
Severe TBI)

Fractional Anisotropy (white matter
integrity in frontal, temporal, uncinate,
centrum semiovale)

Not related to gray matter volumes, white
matter volumes, lesion volume, cortical
thickness



Specific Novel Psychiatric Disorders

Personality change due to TBI

Oppositional Defiant Disorder

Others (not discussed: Secondary ADHD; PTSD;
Anxiety Disorders; Depressive Disorders; Bipolar
Disorder; OCD

Pubmed search: https://pubmed.ncbi.nlm.nih.gov/
max je
gerring jp
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Personality Change (Multisite Study)

PC occurrence decreases with elapsed time (22%
— 13% — 12%)

Labile > Aggressive = Disinhibited >> Apathy =
Paranoia

Consistently associated with GCS (severity of
Injury)
Superior Frontal Gyrus association — first year

Frontal White Matter lesions and preinjury
adaptive function — second year



| /Oppositional Defiant Disorder

ODD symptoms in 1% year related to:

e Pre-injury family function; SES; Pre-injury ODD

symptomatology

Severity of injury predicted ODD symptoms at 2 years
(Max, 1998)
Persistence of new ODD symptomatology after severe TBI
Psychosocial factors relatively more important in 15t year
ODD diagnosis: lower SES; worse pre-injury family
function; early post-injury processing speed; psychosocial
adversity, lower pre-injury adaptive function, frontal white
matter lesions (Lowet et al., 2022, 2023)

Girls > Boys comorbid new depression; Boys > Girls
comorbid SADHD
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Feeling Melon Collie?

aginglikeafinewine.com




Disorder

Novel Psychiatric Disorder

Personality Change due to TBI

ADHD

ODD

PTSD (re-experiencing criterion)
PTSD (hyperarousal symptoms)
Obsessions

Obsessive Compulsive Disorder

Anxiety Disorder/subclinical anxiety disorder

Non-Anxious Depressive Disorder/subclinical
depressive disorder

Anxious Depressive disorder/subclinical
depressive disorder

Mania/Hypomania

e

Lesion Correlate (timing of outcome)

Lower fractional anisotropy in bilateral frontal, temporal lobes, uncinate
fasiculi, centrum semiovale (3 months)

Superior frontal, orbitofrontal gyrus, frontal lobe white matter (6 months)

Superior frontal gyrus (6 and 12 months)

Frontal white matter (24 months)

Right putamen, thalamus (12 months)

Orbital frontal gyrus (6 months)

Frontal White Matter (24 months)

Right limbic area (including cingulum) lower lesion fraction (12 months)
Left temporal lesions and lower frequency of orbitofrontal lesions (12
months)

Mesial prefrontal and temporal (12 months)

Frontal and temporal lobe (3-9 months)

Superior frontal gyrus (6 months)
Lower frequency of orbitofrontal lesions (12 months)

Left inferior frontal gyrus and left temporal tip (6 months)
Right frontal lobe white matter and left parietal lobe (6 months)

Frontal lobe and temporal lobe (3-24 months) 16



/ ild TBI New Onset Psychiatric
Disorders (All Hospitalized) (Max et al., 2013, 2014)

25/70 (36%) 17/60 (28%) 17/54 (31%)

Frontal WM lesion Frontal WM lesion
SES Preinj Adap function
Psychosocial Adversity

Preinj academic function Preinj reading



~~ mTBI vs Orthopedic Injury: Rates of

New-Onset Psychiatric Disorder
(Predominant ED-treated participants)

mTBl

Orthopedic Injury

3 month any d/o

18/189 (9.5%)

3/94 (3.2%)

3 month current d/o

16/189 (8.5%)

3/94 (3.2%)

6 month any d/o or current d/o

13/189 (6.9%)

7/89 (7.9%)

12 month any d/o or current d/o

14/172 (8.1%)

8/85 (9.4%)




mllawUp: Journal o 2021

B I Unadjusted Analysis ] Adjusted Analysis

B ¥ Meanratio (95% CI)  P-value Mean ratio (95% CI)  P-value

283 3.647 (1.264, 15.405) 0.014 3.724 (1.264, 15.945) 0.015
Age, per year 283 1.006 (0.833, 1.222) 0.951

Female sex 283 0.834 (0.324, 1.914) 0.680

Socioeconomic Status, 283 0.709 (0.473, 1.047) 0.084 0.618 (0.383, 0.973) 0.037

per unit

Race (Minority vs White) 283 0.592 (0.197, 1.462) 0.271

Pre-injury lifetime 283 2.876 (1.306, 6.614) 0.009 2.284 (1.026, 5.305) 0.043
psychiatric disorder

Pre-injury Vineland 283 0.993 (0.963, 1.023) 0.647

Adaptive Behavior

Composite, per unit

Family Psychiatric 280 2.833 (1.260, 6.944) 0.011 2.748 (1.201, 6.839) 0.016
History, High vs Low

McMaster Structured 255 0.683 (0.498, 0.950) 0.024
Interview of Family

Function Clinical

Rating Scale (McSIFF

CRS), per unit

Family Assessment Device [B¥:%) 0.935 (0.358, 2.277) 0.886
(mother)(FAD), per unit

WASI-II Full-Scale 1Q, per [S¥I1 0.982 (0.955, 1.010) 0.161
unit

WRAT-4 Sentence 282 0.989 (0.966, 1.012) 0.331
Comprehension

WRAT-4 Calculation 282 0.996 (0.972, 1.021) 0.733
Skills

Injury Severity Score 283 0.901 (0.717, 1.093) 0.311
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Presence of novel psychiatric disorder: Multipredictor
Analyses (15t year post-mild TBI) J. Neurotrauma 2025

OR (93 €1

Pre-injury lifetime psychiatric  5.081 (0.997, 25.901) 0.050
disorder
Pre-injury Family Function  0.491 (0.243, 0.990) 0.047

(MCcSIFF interview)
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~“Non-Clinical ABCD Stu dy (Troyer et al.,
JNCN 2026; J. Neurotrauma, accepted)

True pre-injury measures
mTBI vs Orthopedic Injury vs No Injury
Injury between baseline assessment and 12-month f/u
Outcome at 12 months (limited diagnoses) and 24 months
No differences in novel psychiatric disorder
Significant predictors at 12 months:

Pre-injury psychiatric disorder

Lower risk for Hispanic children
Significant predictors at 24 months:

Pre-injury psychiatric disorder

Pre-injury family psychiatric history
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Take Home Message

Psychiatric disorders are common in children
before and after TBI

Post-injury psychiatric disorders are predicted
by a variety of injury and psychosocial
Var1ables which can be measured soon after

Injury

Children at high risk for psychiatric disorders
are readily 1dentifiable
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Take Home Message, cont’d

Close relationship between family
dysfunction and psychiatric disorders
supports the case for family treatment and
research

More research on bio-psycho-social-
ecological correlates of injury risk and
psychiatric outcome should lead to more
effective primary and secondary prevention
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