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Running head: PTSD AND ANGER AFTER TBI

Posttraumatic Stress Disorder Symptoms Contritugtaff Perceived Irritability, Anger, and
Aggression after TBI in a Longitudinal Veteran Cahé VA TBI Model Systems Study
Objective: Examine the relationship between staff perceivethbility, anger, and aggression
(IAA) and posttraumatic stress disorder (PTSD)eatevans with traumatic brain injury (TBI) of
all severity levels.

Design: Longitudinal cohort design.

Setting: Veterans Affairs Polytrauma Transitional Rehaltiiia Programs.

Participants. Veterans and service members with TBI of all siéyéevels enrolled in the
Veterans Affairs Polytrauma Rehabilitation Cent@nglumatic Brain Injury Model System
national database (N = 240).

Interventions: Not applicable.

Main Outcome M easur e Univariable and multivariable logistic regressimmndeling was used
to examine the association between IAA and potensiafactors, including PTSD symptoms.
IAA was measured as a single construct using amfitem the Mayo-Portland Adaptability
Inventory-4 that was rated by a program staff memabadmission and discharge from the
inpatient rehabilitation program. PTSD symptomsenessessed using the PTSD Checklist—
Civilian Version.

Results: PTSD symptoms uniquely predicted program staddfA at discharge even after
controlling for severity of TBI, age, male gendeducation, and annual earning. The model
explained 19% of the variance in I1AA.

Conclusions: When TBI severity and PTSD symptoms were consdlsi@ultaneously in a

sample of veterans, only PTSD symptoms predictt stited 1AA. Given the negative
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outcomes linked with IAA, Veterans may benefit frassessment and treatment of PTSD

symptoms within rehabilitation settings.

Keywords: traumatic brain injury; posttraumatic stress digoy anger; irritability; aggression;

veterans; service members

Abbreviations

GCS Glasgow Coma Scale

IAA Irritability, anger, and aggression
MPAI-4Mayo-Portland Adaptability Inventory-4
PCL-C PTSD Checklist — Civilian Version
PRC Polytrauma Rehabilitation Center

PTA Posttraumatic amnesia

PTRP Polytrauma Transitional Rehabilitation Proggam
PTSD Posttraumatic stress disorder

ROC Receiver operating characteristic

TFC Time to follow commands

TBI Traumatic brain injury

TBIMSTBI Model Systems

VAVeterans Affairs
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PTSD AND ANGER AFTER TBI 3

Irritability, anger, and aggression (IAA) are relaty common symptoms reported after
traumatic brain injury (TBY) and/or posttraumatic stress disorder (PT)SDritability and anger
pertain to emotional responses while aggressian ictual behavior intended to harm another.
Although these constructs are distinct, they aterialated and have not always been well-
delineated in the TBI literature. Consequently, Al often be referred to as a collective
construct throughout the manuscript. IAA can leadévastating interpersonal, legal, and
medical consequences for both victims and permesafamily members and medical staff
report distress and burnout related to managinigmat IAA.* Additionally, staff may not refer
patients who display IAA to needed services dusafety concerns for other patients and staff.
Patients with IAA may also have difficulty reintegyjng into the community, reducing social
support Finally, IAA can endure without treatment; themefounderstanding variables related
to IAA is vitally important to assist patients willBl achieve maximum rehabilitation
outcomes.

Executive dysfunction, or impairment in capacityetggage in autonomous, purposive,
self-serving behaviotjs a problem observed in TBI, PTSD, and IAExecutive dysfunction is
indicated by disinhibition and poor behavioral pemiance on neuropsychological tasks,
generally complemented by prefrontal cortex acibrathanges observed in neuroimaging
studies® Emotional stimuli which trigger a limbic reactican be downregulated by prefrontal
cortex engagement which is imperative to manageDPSy®nptoms. When prefrontal cortical
function is impaired, this region may not provitie hecessary emotional control, resulting in
IAA. Consistently, veterans who sustained penetgaliBls in frontal lobe regions were rated as
more aggressive than those who sustained TBIsteffeother brain regions and healthy

controls?® It should be noted that neither the size of tiselenor seizures were related to
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aggression; however, family dynamics were, indngasocial and psychological factors also
contribute to IAA.

IAA can complicate the TBI rehabilitation proceand staff's perceptions of IAA can
influence the services patients are offetéth civilians with mild to severe TBIs, 74%, 39%,
and 45% reported irritability, anger, and aggressiespectively;® which are higher than levels
reported by healthy controt§ Service members with TBI (mostly of mild severi@f$o reported
more anger than healthy service member contfdlghile TBI severity predicts many outcomes
(e.g. pace of recoveryf;"it is not associated with IAA rates in post-acamel chronic stages
post-injury*"®Nor does frequency of aggression appear to chaveyetione (i.e., 3-60 months
post-injury) across all TBI severity levels in dians®****"The injury is only one variable
contributing to 1AA in patients with TBI. Psycholiegl factors, such as PTSD symptoms, may
also contribute to IAA in patients who are in reitigdiion for neurological injuries.

PTSD is independently associated with [A%especially in veterans/service
members:'° IAA can be symptoms of PTSD, but veterans/sermieenbers with PTSD are a
unique group because they have higher IAA levetsgared to civilians with PTSBWithin
one year of returning from deployment, 48% of vaterwith PTSD symptoms reported
engaging in physical aggressittDther psychological disorders, such as anxietydsptessive
disorders, are not associated with IAA as PTSB ferhaps due to the severity of emotion
dysregulation associated with PT8DWhen veterans engage in skills that activate te&rgntal
lobe?® IAA can be decreaséd The association between PTSD and aggression éenung,
considering 14-30% of veterans endorse PTSD syngfofh

While TBI and PTSD are independently associatet WAfA, they are often comorbid.

Estimates of co-occurring PTSD in civilian TBI sdemranged from 3-30%.Rates of PTSD in
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veteran samples with TBI (primarily mild severigre estimated between 12-89% with
variability depending on sample size, use of sge®rdiagnostic interviews, and study
methodologied’ Despite high comorbidity and executive dysfunctiomnd in both conditions,
few studies have examined if PTSD increases IAABh samples. In 96 civilians with severe
TBI, 27% endorsed PTSD symptoms, and those withDP§yBnptoms reported more irritability
(84%) than patients without PTSD symptoms (31%). military samples, TBI and PTSD (self-
reported; severity unknown) were both associatetl physical aggressicii.A major limitation

of this sample included the inconclusive naturéhefTBI and PTSD diagnoses as they were not
confirmed with medical records, measures, or stirect interviews. A study examining these
constructs in a large, well-characterized milithBi cohort has not been conducted.

In summary, understanding predictors of IAA is lWtamportant because IAA can
interfere with TBI recovery as staff and family mesns find it challenging to work with
irritable, angry, and aggressive patiehEew studies have examined how comorbid TBI and
PTSD relate to staff perceived IAA or studied maitit samples. The literature that has focused
on military samples generally examined mild TBtleg exclusion of moderate and severe TBI
and found widely discrepant comorbidity estimatEz89%)?’ The current study furthers the
literature by examining a well-characterized colubr¢eterans with TBI of all injury severity
levels admitted for inpatient rehabilitation in tfieterans Affairs (VA) TBI Model Systems
(TBIMS). This study is the first to examine theatgnship of IAA to PTSD in a military TBI
sample using standardized scales including clinicgings of IAA, minimizing self-report bias.

M ethod

Participants and Setting
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Participants were enrolled prospectively in the VB Model Systems National
Database-a multicenter, longitudinal study of TBtammes. All participants were age 18 or
older and transferred to a rehabilitation programree of five VA Polytrauma Rehabilitation
Centers (redacted for review). See REDACTED &t fiir VA TBIMS inclusion and exclusion
criteria. Analyses were conducted with a subs@BIMS participants.

All participants in the TBIMS database who enroléed! discharged between 2010 and
2018 were considered for analysis. The primary omeasf IAA was the Mayo-Portland
Adaptability Inventory-4 (MPAI-4). Program staffteal participants on the MPAI-4 at admission
and discharge from the VA Polytrauma Transitioneh&bilitation Programs (PTRP) for post-
acute rehabilitation. PTRP are for service membetsfans with TBI that focus on community
reintegration to home, work, school, or militaryxéee ** Individuals were excluded if missing
the MPAI-4 or predictor variables. Individuals ungl@ing inpatient rehabilitation and not
referred for PTRP were not considered for analgsithe MPAI-4 was not collected during acute
inpatient rehabilitation.

Procedures

This study was a sub-study of the parent VA PRCMBktudy which was approved by
local IRBs at all five VA polytrauma centers. Paigiants or their proxies provided informed
consent prior to data collection. The study confotmall state and federal research regulations.

Data (e.g. demographics) were collected via ingvgiwith participants or family
members/PTRP staff familiar with participants. THEAI-4 was completed by program staff;
self-report measures were completed by study featits. Study staff reviewed medical records
for injury characteristics and medical comorbiditformation.

M easures
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PTSD AND ANGER AFTER TBI 7

Demographic and injury characteristics. Demographic information and TBI
characteristics were obtained at study enrollmemmhfmedical records and self or proxy report
(Redacted for revietf). TBI severity was classified as mild, moderatesevere based on the
most severe metric available (i.e. Glasgow ComdeStore, time to follow commands, or
duration of altered consciousness/posttraumaticeamanTable 1).

PTSD symptoms at admission to PTRP. PTSD Checklist—Civilian Version (PCL%) is
a 17-item self-report measure of how much indivisweere bothered by PTSD symptoms in the
past month. Responses range from 1 (not at al)(extremely). We examined the percent of the
sample that likely had a PTSD diagnoses basedaesof 50 or greatéf.We also examined
results while classifying those with PTSD as megtiuster cutoffs of scores of 3 or more on at
least 1 symptom from each Cluster B and C, anéaat two symptoms from each Cluster D and
E. Cronbach’s alpha for current sample = 0.95.

IAA at admission and discharge. The 29-item Mayo-Portland Adaptability Inventory
(MPAI-4%®) assesses how a person with TBI is experienciaglems in areas such as abilities,
adjustment, and relationships. To evaluate levéh8fat PTRP admission and discharge,
program staff rated item #15 using clinical teamsamsus. All patient behavior which the
Veteran displayed in front of the program staff waed to develop the score. Admission MPAI-
4 was rated after 2-3 weeks of PTRP treatmentdasuharge ratings reflect participant status
over 2-3 weeks prior to discharge. Iltem #15 askgqam staff to rate the level at which the
patient experiences “Irritability, anger, aggreasiderbal or physical expressions of anger.”
Answer choices include: 0 (None); 1 (Mild problelmg does not interfere with activities; may
use assistive device or medication); 2 (Mild protdeinterferes with activities 5-24% of the

time); 3 (Moderate problems; interferes with adtes 25-75% of the time); 4 (Severe problems;
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156 interferes with activities more than 75% of thed)mr otal scores were used in the regression
157 model, and scores of 1 or greater on item #15 atdct1AA at admission and discharge.

158 Dataanalysis.

159 Statistical software R v3.5.0 was used for analyRelSoundation for Statistical

160 Computing, Vienna, Austria). Descriptive statistiasre expressed as quantiles or percentages.
161 Group comparisons were made using Wilcoxon rank-&sts (continuous variables) and chi-
162 square tests (categorical variables). IAA was tteame variable and dichotomized to yes
163 (MPAI-4#15>=1) or no (MPAI-4#15<1). A univariabledistic regression model was fit for the
164 binary outcome to evaluate bivariate associati@twéen IAA and each risk factor. A

165 multivariable logistic regression model was theridr the binary outcome as a function of all
166 risk factors. Covariates for the multivariable mioideluded age at index TBI, male gender,
167 years of education, annual earnings prior to TB# days since sustaining TBI, as these

168 variables were associated with IAA in TBI samplBaduley, 2006}°Redundancy analyses
169 checked for collinearity among risk factors; ndiriiactors were identified as redundant.

170  Nagelkerke Rmeasures how well the model predicted IAA, withigher R indicating a better
171  predicting modef® Discrimination index (area under the receiver afirg characteristic curve)
172 measured how well the model discriminated 1AA, vitgher scores indicating better

173  discrimination.

174 Results

175 At the time of analyses (December 2018), 348 pp#its were enrolled in the VA PRC
176 TBIMS database and admitted to PTRP. Individualssimg the primary outcome (MPAI-4) at

177 admission (n=29) or discharge (n=18) or PCL-C atiadion (n=62) were excluded. The final
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PTSD AND ANGER AFTER TBI 9

sample consisted of 240 veterans (Figure 1); 3%{I#et the study definition of PTSD (PCL
score of 50 or more) comorbid with TBI (TBI+PTSD).

Table 2 describes characteristics of the overatipta and subgroups (TBI vs
TBI+PTSD). The overall sample was primarily mald¥®, single (46%), with a median age of
29 years. Participants with TBI+PTSD were signifitaolder (median age 34) compared to the
TBI only participants (median age 28; p=.013). iegrants identified as white (62%), Hispanic
(15%), black (10%), and other ethnicities, withsignificant differences observed across
subgroups.

Most of the participants had more than a high sktgpbdoma (62%) with no differences
between subgroups. However, a larger proportiaghe®fTBI+PTSD group had an annual income
over $50,000 (48%) compared to the TBI only gra2gff; p<.05). TBI+PTSD participants
served longer in the military (median of 8 yeaimnpared to TBI only (median of 4 years;
p<.05) with no differences in TBI occurring duridgployment across the subgroups.

Examination across injury severity indices resuitethost of the sample classified with
severe TBI (79%). However, TBI+PTSD patrticipantd ladarger proportion sustaining mild
TBI (29%) compared to the TBI only group (7%, p9-Qdotor vehicle accidents were the
primary injury mechanism, and injury mechanismseadhacross the subgroups (although not
statistically significant) with more non-traditidriajuries (39% classified as other) sustained by
the TBI+PTSD group. Time elapsed since injury tarRPTadmission was longer for the
TBI+PTSD subgroup (median 141 days) compared td Bieonly group (median 79 days;
p<.01) with no significant differences observederall program length of stay. There were no
statistical differences in results when the TBI+BPT&ibgroup was classified with cluster scores

(versus a total score of 50 or more) on the PCL-C.
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Table 3 summarizes PCL-C and MPAI-4 data for theral sample and subgroups. As
stated, 14% endorsed symptoms on the PCL-C (s€¢&@®@ ar more) consistent with a potential
PTSD diagnosis at the time of PTRP admission. ARRP&dmission, clinician rated 67% of the
sample having at least mild IAA which was reduce83% at discharge. Only 2% of the
participants had severe IAA at admission which geapto 1% at discharge. TBI+PTSD
participants were more likely to be rated with nmadie to severe IAA (30%) compared to TBI
only participants (13%, p<.01) on admission. Ndedénce in IAA across subgroups was
observed at discharge (see Table 3).

Table 4 displays univariate relationships betwe®h &and demographics, TBI
characteristics, and PTSD symptoms. For every anmg-pcrease on the PCL-C, odds of being
rated with IAA increased by 3% (p<.01). No othgmsiicant univariate relationships were
observed. A similar pattern was observed in a vaitable model wherein the effects were
adjusted for the presence of other model varialdesilarly, the PCL-C was the only significant
predictor with a one-point PCL-C increase resultmg 4% increased likelihood of being rated
with IAA (p<.01; Nagelkerke R= 19%; C index = 72%).

Discussion

Veterans with PTSH or TBI*® are at an increased risk of IAA compared to vetera
without these conditions. This study examined h@®P symptoms related to I1AA in veterans
with detailed injury characterization and predomithasevere TBI. It is imperative to
understand risk factors for staff perceived IAAstaf are the gatekeepers to services that can
increase the chances of successful rehabilitatimmmunity integration, and life satisfaction.

Fourteen percent of our sample endorsed symptonsstent with a PTSD diagnosis,

similar to estimates of veterans who are receiViAchealth car€® In our TBI sample, there
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were significant differences in demographic andmpicharacteristics for those who endorsed
PTSD symptom compared to those who did not. ThadeRVT SD and TBI were older, had

higher income, and had served more time on actite ddditionally, those with PTSD were
more likely to have a TBI in the mild range anabader time between TBI and PTRP admission.
These differences, particularly time on active duatyid TBI severity, and longer duration before
PTRP, could have contributed to the developmeRI@SD, as these veterans had more
opportunity for trauma exposure while serving. Thegy may have delayed seeking services, as
avoidance is a symptom of PTSD.

Regarding IAA, the current results demonstrated itha program designed to assist
veterans in returning to the least restrictive snvnent available, program staff rated most
veterans as having at least mild IAA and few veteras having severe IAA. These findings are
consistent with previous literature demonstratifi§ is common in TBI sample¥, yet our
results suggest that staff considered few vetaeawm/ering from TBI severely impaired by
IAA. Of note, these veterans could have receivedttnent for PTSD in PTRP, which would
explain why no differences in IAA remained betwdeose with PTSD+TBI and those with TBI
at discharge.

In the multivariable model, PTSD at admission weesdnly predictor associated with
IAA at discharge, even after adding variables ®rtiodel that are predictors of IAA in the
literature. Patients with PTSD have hypoactivatiothe prefrontal cortex and hyperactivation in
the amygdala, suggesting extreme emotional respdesg fear, anger) originating in the
amygdala are not effectively regulated by the pretl cortex’® This same decreased activity in
the prefrontal cortex and ineffective emotion regjon can result in IAX?*?which may be

accounting for the present findings. Finding th&aP symptoms predict staff reported IAA in a



247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

PTSD AND ANGER AFTER TBI 12

neurologically impaired sample is important becahsee are effective PTSD treatments, such
as Cognitive Processing Ther&pgnd Prolonged ExposuteHowever, veterans with PTSD
may be hesitant to initiate these treatments dwencerns about being unable to manage
emotions that may ari$é Other treatments that can assist in reducing IAg\ide
psychotherapies that teach emotion regulationsskiff* Staff and veterans may benefit from
knowing PTSD symptoms contribute to IAA, there effective PTSD and emotion regulation
treatments, and veterans may need encouragemiaitidte these treatments.

The lack of statistical significance of other 1Afeglictors found in previous literature
may be due to restricted variance in our sample) a8 94% of the sample being male.
However, the findings are striking as the samplenp@onsisted of individuals who sustained
severe TBIs. This suggests that mental health symgpare an important consideration even in
neurologically impaired samples who are in rehtdtibbn programs to improve their physical
functioning. Finally, the predictors accounted 186 of the variance in IAA, suggesting
important factors remain unexplored.

Study Limitations and Strengths

Limitations of the study include using a singlenté assess for IAA, which is less
reliable than a total scale and does not allowdistinctions to be made between anger,
irritability, and aggression. Factors that conttéto these variables may differ. Additionally, we
were not able to control for medication effectdAA. Veterans completed self-report measures
of PTSD symptoms; diagnostic interviews would sgteen this research. Finally, the sample is
unique in that it involves veterans who may diffem civilians in terms of PTSD symptoms,

recovery from TBI, and 1AA.
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Strengths of the study included an adequate sasig#eallowing examination of PTSD
symptoms in addition to common IAA covariates. Paog staff rated veterans’ IAA, which is
more objective than self-report of socially undaily behaviors. Longitudinally monitoring
IAA over the duration of rehabilitation is a strém@ver more common cross-sectional studies.
Finally, our sample contained moderate and sevBitewhile most PTSD and TBI literature has
focused on mild TBI.

Conclusions
PTSD symptoms predicted IAA in vetexavith severe TBI. Clinical implications
include assessing for and treating mental healtipsyms in individuals being in rehabilitation
for neurological injuries. Integrating mental hbadtaff within interdisciplinary teams at
rehabilitation centers would be one way to ashisté veterans. PTSD symptom measures are
brief and may be utilized as low-burden predictiveasures to identify IAA risk. Treatments
options for these veterans include PTSD treatmmmdstreatments that teach individuals with

TBIl and PTSD how to regulate their emotions.
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Figure 1. Flow Chart of Participants




Table 1 Classification of TBI Severity

TBI Group GCS GCS-Motor Score TFC PTA Imaging
Mild 13-15 6 0 0 Negative
Moderate 9-12 4-6 0 1-14 (either)
Severe 3-8 1-3 >1 >15 (either)

Abbreviations. GCS, Glasgow Coma Scale. TFC, timeto follow commands. PTA,

posttraumatic amnesia.




Table 2 Descriptive statistics of study sample, TBI Only, and TBI+PTSD

Study Sample TBI Only TBI+PTSD Difference
(N=240) (n=206) (n=34) between TBI
Only and
TBI+PTSD
n Summay n  Summayy n  Summary Pvalue
Male 240 94%(225) 206 95%(195) 34 88% (30) 0.152
Age 240  23;29;43 206 23,2842 34 27;34;46 0.013
Y ears of education 240 206 34 0.248
High school diplomaor less 38% (92) 40% (82) 29% (10)
More than high school 62% (148) 60% (124) 71% (24)
diploma
Annual earnings 182 157 25 0.025
Below $50,000 71% (129) 74% (116) 52% (13)
$50,000 and above 29% (53) 26% (41) 48% (12)
Race/ethnicity 227 193 34 0.457
White 62% (140) 60% (116) 71% (24)
Black 10% (23) 11% (22) 3% (1)
Hispanic 15% (35) 16% (30) 15% (5)
Other 13% (29) 13% (25) 12% (4)
Marital status 240 206 K%} 0.223
Single 46% (111) 48% (99) 35% (12)
Married 29% (70) 27% (56) 41% (14)
Divorced/ separated 25% (59) 25% (51) 24% (8)
Y earsin active duty 217 3:4;9 184 3,4;8 33 3;8;15 0.026
Cause of injury 238 205 33 0.121
Vehicular 54% (129) 56% (115) 42% (14)
Fal 18% (42) 18% (37) 15% (5)
Violence: penetrating 5% (12) 5% (11) 3% (1)
Violence: blast 0% (0) 0% (0) 0% (0)
Other 23% (55) 20% (42) 39% (13)
Injured during deployment 240 12%(30) 206 13%(26) 34 12%(4) 0.889
Injury severity category (3- 223 192 31 <0.001
level)
Mild 10% (22) 7% (13) 29% (9)
Moderate 11% (24) 10% (20) 13% (4)
Severe 79% (177) 83% (159) 58% (18)
Days from injury to PTRP 240 58;84;135 206 56;79;124 34 77;141;73 <0.001
admission 5
Length of PTRP stay 240 57;93;127 206 53;92;123 34 66;93;143 0.315

Abbreviations: PTRP, Polytrauma Transitional Rehabilitation Programs; PTSD, posttraumatic stress

disorder; TBI, Traumatic brain injury.

Note. PTSD isdefined as PCL-C >= 50. Summary statistics were expressed as quartiles (1st; median; 3rd)
for continuous variables, and percentage (count) for categorical variables. Comparisons between groups




were made using Wilcoxon rank-sum tests for continuous variables and chi-square tests for categorical
variables.

* n column is the count of observed records for each variable. For example, among 240 individualsin the
study sample, 182 of them had data for annual earnings.




Table 3 PTSD symptoms and IAA of study sample, TBI Onlyd 8iB1+PTSD

Study Sample TBI Only TBI+PTSD Difference
(N=240) (n=206) (n=34) between TBI
Only and
TBI+PTSD
n Summary n Summary n Summary P value
PCL-C at admission 240 20;27;37 206 19;24;34 34 6E69 <0.001
Irritability, anger, and aggression at 240 206 34 <0.001
admission (MPAI-4 item 15)
None 33% (79) 36% (74) 15% (5)
Mild problem:without interference 23% (56) 23% (48) 24% (8)
Mild problem:with interference 29% (69) 28% (58) 32% (11)
Moderate problen 12% (30) 12% (24) 18% (6)
Severe problen 2% (6) 1% (2) 12% (4)
Irritability, anger, and aggression at 240 206 34 0.052
discharge (MPAI-4 item 15)
None 47% (112) 50% (103) 26% (9)
Mild problem: withoutinterference 30% (71) 27% (55) 47% (16)
Mild problem: with interference 17% (41) 16% (33) 24% (8)
Moderate problen 6% (14) 6% (13) 3% (1)
Severe problen 1% (2) 1% (2) 0% (0)

Abbreviations: 1AA, irritability, anger, and aggsgsn; MPAI-4, Mayo-Portland Adaptability Invento#y-
PCL-C, PTSD Checklist — Civilian Version; PTSD, ficsumatic stress disorder; TBI, Traumatic brajurin
Note. PTSD is defined as PCL-C >= 50. Summarystiesi were expressed as quartiles (1st; mediapf&rd
continuous variables, and percentage (count) fiegoaical variables. Comparisons between groups werde
using Wilcoxon rank-sum tests for continuous vdealand chi-square tests for categorical variables.

"n column is the count of observed records for eactable.




Table4 Relationships between IAA and Predictors

Multivariable Model

Univariable Models

Risk factor Comparison OR (95% CI)
PCL-C at PTRP One score higher 1.03 (1.01, 1.05)
admission

Injury severity Moderate vs. 1.17 (0.36, 3.75)

category (3-level) Mild

Severe vs. Mild 0.86 (0.35, 2.10)
Age at Index TBI One year older 1.00 (0.98, 1.02) 0.716
Male Male vs. Female 0.39 (0.12, 1.27)
Years of education > high school 1.24 (0.74, 2.09)
vs. High school
or less
Annual earnings prior >=$50,000 vs. 1.30 (0.68, 2.49)
to injury < $50,000
Days from injury to One day later 1.00 (1.00, 1.00)

admission

aOR (95% Cl)

1.04 (1L.AX)

3.81 (0.78, 18.64)

2.515 (08789)
0.98 (0.95, 1.01)
0.68802.60)

1.15 (0.57, 2.33)

0.98 (0.45, 2.11)

1.00 (1.0m)1

Discrimination index

72.2%

Nagelkerke R2

Abbreviations: Cl, confidence interval; aOR, ad@asbdds ratio; OR, unadjusted odds ratio; PCL-GGIPT

Checklist — Civilian Version; PTRP, Polytrauma Ts#ional Rehabilitation Programs; TBI, Traumatiaior

injury.
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