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Abstract
Polytrauma and traumatic brain injury (TBI) frequently co-occur and outcomes are routinely measured by the
Glasgow Outcome Scale-Extended (GOSE). Polytrauma may confound GOSE measurement of TBI-specific out-
comes. Adult patients with TBI from the prospective Transforming Research and Clinical Knowledge in Traumatic
Brain Injury Pilot (TRACK-TBI Pilot) study had presented to a Level 1 trauma center after injury, received head com-
puted tomography (CT) within 24 h, and completed the GOSE at 3 months and 6 months post-injury. Polytrauma
was defined as an Abbreviated Injury Score (AIS) ‡3 in any extracranial region.
Univariate regressions were performed using known GOSE clinical cutoffs. Multi-variable regressions were per-
formed for the 3- and 6-month GOSE, controlling for known demographic and injury predictors. Of 361 subjects
(age 44.9 – 18.9 years, 69.8% male), 69 (19.1%) suffered polytrauma. By Glasgow Coma Scale (GCS) assessment,
80.1% had mild, 5.8% moderate, and 14.1% severe TBI. On univariate logistic regression, polytrauma was associ-
ated with increased odds of moderate disability or worse (GOSE £6; 3 month odds ratio [OR] = 2.57 [95% confi-
dence interval (CI): 1.50-4.41; 6 month OR = 1.70 [95% CI: 1.01-2.88]) and death/severe disability (GOSE £4;
3 month OR = 3.80 [95% CI: 2.03-7.11]; 6 month OR = 3.33 [95% CI: 1.71-6.46]). Compared with patients with iso-
lated TBI, more polytrauma patients experienced a decline in GOSE from 3 to 6 months (37.7 vs. 24.7%), and fewer
improved (11.6 vs. 22.6%). Polytrauma was associated with greater univariate ordinal odds for poorer GOSE
(3 month OR = 2.79 [95% CI: 1.73-4.49]; 6 month OR = 1.73 [95% CI: 1.07-2.79]), which was conserved on multi-
variable ordinal regression (3 month OR = 3.05 [95% CI: 1.76-5.26]; 6 month OR = 2.04 [95% CI: 1.18-3.42]). Patients
with TBI with polytrauma are at greater risk for 3- and 6-month disability compared with those with isolated
TBI. Methodological improvements in assessing TBI-specific disability, versus disability attributable to all systemic
injuries, will generate better TBI outcomes assessment tools.
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Introduction
Traumatic brain injury (TBI) remains a significant
cause of injury-related morbidity and mortality, with
an annual incidence of more than 2.5 million cases
in the United States and more than 50 million cases
worldwide.1,2 Multi-system trauma is common in the
setting of TBI, with reported incidences of up to 70%
across large population-based cohorts.3,4 In the trauma
literature concurrent TBI is linked to poorer progno-
ses;5,6 however, the impact of polytrauma on TBI out-
comes remains understudied, especially in the civilian
population. Proper outcome assessment tools are criti-
cal for capturing divergence in outcomes attributable
to polytrauma after TBI. However, there are no vali-
dated tools for evaluating the impact of extracranial
injuries on TBI outcomes.

For nearly 4 decades, the Glasgow Outcome Scale-
Extended (GOSE) has remained the measure of choice
for standard outcome assessment after TBI.7–9 The
GOSE is a global disability measure that does not dif-
ferentiate between disability from injury to the brain
versus disability from extracranial injuries. Neverthe-
less, the GOSE has been the principal measure accepted
by the U.S. Food and Drug Administration for primary
outcomes10 and overall functional outcomes in TBI
clinical trials.8

We hypothesized that peripheral injuries from poly-
trauma may alter and/or confound TBI outcomes as
assessed using the GOSE. To pursue this question, we
utilized prospective data from three U.S. Level 1
trauma centers to investigate the associations between
polytrauma and 3- and 6-month GOSE. We present
univariate and multi-variable outcomes associated with
polytrauma versus isolated TBI, and discuss implica-
tions and solutions on TBI outcome assessment in
the setting of polytrauma.

Methods
The prospective, multi-center Transforming Research
and Clinical Knowledge in Traumatic Brain Injury
Pilot (TRACK-TBI Pilot) study (ClinicalTrials.gov
Registration: NCT01565551) was conducted at three
U.S. Level 1 trauma centers (the University of Califor-
nia San Francisco - Zuckerberg San Francisco General
Hospital [San Francisco, California], the University of
Pittsburgh Medical Center [Pittsburgh, Pennsylvania],
and the University Medical Center Brackenridge
[Austin, Texas]) using the National Institute of Neuro-
logical Disorders and Stroke (NINDS) TBI Common
Data Elements (CDEs).11 Inclusion criteria for the

TRACK-TBI Pilot were acute external force trauma
to the head and presentation to a participating center,
and a clinically indicated head computed tomogra-
phy (CT) scan within 24 h of injury. Exclusion criteria
were pregnancy, ongoing life-threatening disease (e.g.,
end-stage malignancy), police custody, involuntary
psychiatric hold, and non-English speakers due to mul-
tiple outcome measures administered and/or normed
only in English.

Eligible subjects were enrolled by convenience
sampling from the years 2010 to 2012. Institutional
Review Board (IRB) approval was obtained at each par-
ticipating site, and the overall study received approval
from the IRB of record at the University of California
San Francisco (study #10-00111). Informed consent
was obtained from each subject, or proxy, prior to en-
rollment. Subjects enrolled by surrogate consent were
re-consented, if cognitively able, during the course of
clinical care and/or follow-up time-points for study
participation.

The goal of the current analysis was to evaluate asso-
ciations between multi-system trauma versus isolated
TBI with baseline characteristics and outcome. There-
fore, all subjects ‡18 years of age who completed the
3- and 6-month GOSE were included. Multi-system
trauma was the variable of interest, defined as an
Abbreviated Injury Score (AIS) of ‡3 in any extracra-
nial body system; the AIS has been utilized in prior
trauma and TBI literature.12–16 The flowchart of in-
cluded subjects is shown in Figure 1.

Demographic and clinical variables
Subjects were assessed by in-person interview and
medical record review for demographics and baseline
medical history, as well as clinical and injury history
variables upon emergency department admission in
accordance with the NINDS CDEs version 1.17 If ad-
mitted to the hospital, subjects were followed for the
entirety of their hospital course.

Neuroimaging
All subjects received a head CT within 24 h of injury as
part of their clinical evaluation for TBI. Head CTs were
read and coded by a central board-certified neuroradi-
ologist blinded to subject characteristics in accordance
with the NINDS CDEs version 1 for neuroimaging.18

The Marshall CT classification score19,20 was utilized
to control for increasing TBI severity beyond presence/
absence of intracranial lesions.
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Three- and six-month outcomes
The GOSE provides an overall measure of disability
based on consciousness, independence inside and
outside the home, employment/employability, social/
community participation, and presence of post-
concussion symptomatology.7 Scores are: 1 = dead,
2 = vegetative state, 3 = lower severe disability (e.g.,
able to carry out activities of daily living [ADLs] inde-
pendently for no more than 8 h per day), 4 = upper
severe disability (e.g., able to carry out ADLs for >8 h
per day, able to make financial decisions and travel lo-
cally), 5 = lower moderate disability (non-competitive
work or inability to work and/or inability to return to
social activities and/or constant psychological distur-
bance), 6 = upper moderate disability (reduced work
capacity and/or >50% reduced social participation
and/or weekly psychological disturbance), 7 = lower
good recovery (post-concussion symptoms and/or
<50% reduced social participation and/or occasional
psychological disruption), and 8 = upper good recovery
(recovery back to pre-injury status without notable
new deficits). In the TRACK-TBI Pilot, the GOSE
was administered primarily through in-person, struc-
tured interviews at 3 and 6 months post-injury.11 Sim-
ilar to the Citicoline Brain Injury Treatment (COBRIT)
and the Progesterone for Traumatic Brain Injury
Experimental Clinical Treatment (PROTECT III) stud-

ies, the TRACK-TBI Pilot administered the GOSE to
capture disability related only to the TBI.21,22

Statistical analysis
Descriptive statistics were reported using means and
standard deviations (SDs) for continuous variables
and proportions for categorical variables. The primary
variable of interest was polytrauma, coded as present/
absent. Univariate ordinal regressions were performed
for the 3- and 6-month GOSE. Univariate logistic re-
gressions were performed using clinical GOSE cutoffs
for each time-point, as well as for the degree of change
at 6 months compared with 3 months (improved, no
change, or declined by GOSE). Multi-variable ordinal
regressions were performed for the 3- and 6-month
GOSE, controlling for known predictors from prior lit-
erature23,24 including age, sex, race, education, psychi-
atric history, high-speed mechanism of injury (motor
vehicle accident [MVA] or pedestrian struck), GCS,
and Marshall CT score (1: CT negative; 2: <5 mm
shift, <25 mL lesion volume, cisterns present; 3–4: cis-
ternal compression, >5 mm shift, no high/mixed-
density lesion; and 5–6: surgical evacuation or high/
mixed-density lesion >25 mL).19 GOSE 2–4 was com-
bined into a single group to address small cell counts.
Univariate and multi-variable odds ratios (ORs) and
associated 95% confidence intervals (95% CIs) are
reported for predictors. Statistical significance was
assessed at p < 0.05. Analyses were performed using
the Statistical Package for the Social Sciences (SPSS)
version 25 (IBM Corporation, Chicago, IL).

Results
Overall, 361 subjects met inclusion criteria. Table 1
presents overall demographics as well as differences
by polytrauma status. Included subjects were aged
44.9 – 18.9 years, 69.8% were male and 80.6% were
Caucasian. Nearly 31% had a baseline psychiatric his-
tory and 13% had TBI by mechanism of assault. By
GCS, 80.1% had mild TBI, 5.8% moderate TBI, and
14.1% severe TBI. Marshall CT score breakdown was
Marshall score = 1: 48.2%, 2: 37.4%, 3–4: 8.0%, and 5–
6: 6.4%. Polytrauma was present in 19.1%. The poly-
trauma group had more severe TBI (33.3 vs. 9.6%)
and less mild TBI (60.9 vs. 84.6%), more high-speed
injuries (MVA/pedestrian struck, 68.1 vs. 29.1%) and
a higher proportion of Marshall score 2 injuries (47.8
vs. 34.9%), which were statistically significant.

At 3 months, the GOSE distribution consisted of
expired (GOSE = 1, 5.5%), vegetative/severe disability

FIG. 1. Flowchart of included patients.

Yue et al.; Neurotrauma Reports 2020, 1.1
http://online.liebertpub.com/doi/10.1089/neur.2020.0004

34



(GOSE = 2–4, 9.4%), lower moderate disability
(GOSE = 5, 12.5%), upper moderate disability (GOSE = 6,
14.7%), lower good recovery (GOSE = 7, 30.7%), and
upper good recovery (GOSE = 8, 27.1%) (Fig. 2A).
The 6-month GOSE distribution consisted of expired
(6.4%), vegetative/severe disability (6.4%), lower mod-
erate disability (11.6%), upper moderate disability
(17.2%), lower good recovery (27.7%), and upper
good recovery (30.7%) (Fig. 2B). Notably, compared
with subjects without polytrauma, more subjects with

polytrauma declined in GOSE from 3 to 6 months
(37.7 vs. 24.7%), whereas fewer patients improved
(11.6 vs. 22.6%, p = 0.033) (Fig. 2C).

On univariate ordinal regression, polytrauma was
associated with greater odds for poorer GOSE at
3 months (OR = 2.79 [95% CI: 1.73-4.49]) and at
6 months (OR = 1.73 [95% CI: 1.07-2.79]) (Fig. 3). Uni-
variate logistic regressions showed that polytrauma
was associated with greater odds of ‘‘moderate dis-
ability or worse’’ (GOSE £6) at 3 months (OR = 2.57
[95% CI: 1.50-4.41]) and 6 months (OR = 1.70 [95%
CI: 1.01-2.88]), as well as increased odds of ‘‘death/
severe disability’’ (GOSE £4) at 3 months (OR = 3.80
[95% CI: 2.03-7.11]) and 6 months (OR = 3.33 [95%
CI: 1.71-6.46]) (Fig. 2).

On multi-variable ordinal regression, the univari-
ate relationships were conserved, and polytrauma was
associated with poorer 3-month GOSE (OR = 3.05
[95% CI: 1.76-5.26]) and 6-month GOSE (OR = 2.04
[95% CI: 1.18-3.42]) (Fig. 2). Odds ratios for each pre-
dictor for 3-month and 6-month GOSE are shown in
Supplementary Table S1.

Discussion
In the prospective TRACK-TBI Pilot study, patients
with TBI with concomitant polytrauma were at greater
risk for worse disability at 3 and 6 months following
injury than patients with isolated TBI. In addition,
patients with TBI with polytrauma were more likely
to decline, and less likely to improve, from 3 to 6
months after injury. Our data indicate that TBI with
polytrauma constitutes a distinct cohort for prognos-
tication and recovery. Patients with TBI with poly-
trauma may benefit from targeted follow-up care as
well as improved outcome assessment tools to accu-
rately capture disability attributable to TBI versus
systemic injuries.

Polytrauma confers greater risk for disability
after TBI
The presence of polytrauma has been previously asso-
ciated with more severe mechanisms of injury, higher
initial injury severity score,25 and mortality.26 In our
study, polytrauma was associated with a more severe
GCS at presentation and higher Marshall scores, likely
due to association with injuries of greater severity,
higher force, and/or greater velocity. We observed a
significantly higher incidence of polytrauma in MVA
patients (68 vs. 29%), consistent with literature report-
ing an association of MVAs with polytrauma,26,27

Table 1. Demographics and Clinical Characteristics
Compared across TBI+Polytrauma versus Isolated
TBI Groups

Total
TBI+Polytrauma

Variable (n = 361)
No

(n = 292)
Yes

(n = 69)
Sig.
(p)

Age 0.337
Mean (SD) 44.9 (18.9) 45.3 (18.8) 42.9 (19.5)

Sex 0.089
Male 252 (69.8%) 198 (67.8%) 54 (78.3%)
Female 109 (30.2%) 94 (32.2%) 15 (21.7%)

Race 0.572
Caucasian 291 (80.6%) 233 (79.8%) 58 (84.1%)
African/AA 26 (7.2%) 23 (7.9%) 3 (4.3%)
Other 44 (12.2%) 36 (12.3%) 8 (11.6%)

Education 0.793
Mean (SD) 14.1 (2.9) 14.1 (2.9) 14.0 (2.8)

Psychiatric history 0.242
No 251 (69.5%) 199 (68.2%) 52 (75.4%)
Yes 110 (30.5%) 93 (31.8%) 17 (24.6%)

Mechanism
of injury

<0.001

Motor vehicle
accident

86 (23.9%) 54 (18.6%) 32 (46.4%)*

Pedestrian
struck

46 (12.8%) 31 (10.7%) 15 (21.7%)*

Fall from moving
object

44 (12.2%) 40 (13.7%) 4 (5.8%)

Fall from
stationary

128 (35.6%) 113 (38.8%) 15 (21.7%)*

Assault 47 (13.1%) 45 (15.5%) 2 (2.9%)*
Other 9 (2.5%) 8 (2.7%) 1 (1.4%)

Mechanism
(high speed)

<0.001

No 229 (63.4%) 207 (70.9%) 22 (31.9%)
Yes 132 (36.6%) 85 (29.1%) 47 (68.1%)

Initial GCS <0.001
3-8 51 (14.1%) 28 (9.6%)* 23 (33.3%)*
9-12 21 (5.8%) 17 (5.8%) 4 (5.8%)
13-15 289 (80.1%) 247 (84.6%)* 42 (60.9%)*

Marshall CT score 0.016
1 174 (48.2%) 148 (50.7%) 26 (37.7%)
2 135 (37.4%) 102 (34.9%)* 33 (47.8%)*
3-4 29 (8.0%) 20 (6.8%) 9 (13.0%)
5-6 23 (6.4%) 22 (7.5%) 1 (1.4%)

High-speed mechanism = motor vehicle accident or pedestrian struck
by vehicle.

AA, African-American; CT, computed tomography; GCS, Glasgow
Coma Scale; SD, standard deviation; TBI, traumatic brain injury.
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FIG. 2. (A,B) Distribution of GOSE at 3 and 6 months between TBI patients with and without polytrauma.
In general, the TBI+Polytrauma group had worse GOSE scores at 3 and 6 months compared with the
Isolated TBI group. (C) Distribution of patients who declined, stayed the same, and improved in GOSE from
3 to 6 months. In the TBI+Polytrauma group, a statistically significantly greater proportion of patients
declined and a smaller proportion of patients improved. GOSE, Glasgow Outcome Scale-Extended; TBI,
traumatic brain injury.
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higher injury severity scores,27 and less favorable GOSE
compared with mechanisms with isolated TBI.28

It is not surprising that patients with polytrauma
are at greater risk for poorer recovery, due to a combi-
nation of physiological and socioeconomic factors.

Pathophysiologically, patients with polytrauma are at
elevated risk for respiratory and multi-organ fail-
ure,29,30 coagulopathy,5,31 hypotension,31 systemic in-
flammation,32 and other predictors of mortality and
poor outcome, in addition to delayed return to work6

and financial burden from hospitalization.4 Patients
with polytrauma by definition have sustained addi-
tional injuries, any of which may impair long-term
function,33 confer pain and disability,34 and therefore
confound global measures of functional recovery such
as the GOSE. Additionally, although we did not analyze
the incidence of non-neurosurgical operative interven-
tions, patients with polytrauma are more likely to re-
quire additional surgeries that in turn may prolong
their hospitalization, rehabilitation, and recovery.28

All of this provides further impetus to ensure that
these uniquely injured patients receive targeted, longi-
tudinal, follow-up care that addresses both the brain
injury and their peripheral injuries.

Our findings suggest a less favorable trajectory over
time for patients who present with polytrauma, with
worse initial GCS and worse GOSE (as indicated by
both GOSE £4 and GOSE £6) at both 3 and 6 months.
Of note, we observed a higher rate of decline in the
GOSE from 3 to 6 months in patients with polytrauma.
As such, not only do patients with polytrauma present
with more severe injury, but they demonstrate im-
paired recovery and a comparatively increased risk of
functional decline. The military literature has reported
that patients with TBI, in particular those with poly-
trauma, often require comprehensive and lengthy
physical rehabilitation.35

Polytrauma confounds GOSE assessment
as a TBI-specific measure
Our results reveal that the GOSE, as currently admin-
istered, can be confounded by polytrauma. The 8-
point GOSE was designed to mitigate the limitations
of the 5-point GOS, namely extracranial injuries and
incorporation of more nuanced mental status changes.7

Initial validation studies were primarily in the moder-
ate to severe TBI population,36 where TBI-related def-
icits likely superseded disability from other injuries.7,37

This is supported by the trauma literature, in which se-
verity of cranial injury has been a consistent predictor
of mortality.29,38,39 Whereas early studies document
sufficiency of the GOSE in assessing subjective and/or
neuropsychiatric symptoms across the spectrum of
TBI,40,41 recent summative studies show ceiling effects
for patients with mild TBI evaluated by GOSE.42,43

FIG. 3. Polytrauma: univariate and multi-variable
odds for poorer outcome. Odds ratios are shown
for different known GOSE clinical cutoffs at 3 and
6 months for TBI+polytrauma (comparison group,
with odds ratios shown) compared with Isolated
TBI (reference group). Univariate logistic
regressions are shown for GOSE <8 (any deficit vs.
less than full recovery), GOSE <7 (moderate
disability or worse vs. good recovery), and GOSE
<5 (death/severe disability vs. moderate disability
or better). Univariate ordinal regressions showed
odds of worse outcome on the GOSE as an
ordinal measure at 3 and 6 months. The multi-
variable ordinal odds ratio controls are for known
predictors of TBI outcome (age, sex, education,
race, baseline psychiatric history, mechanism of
injury, GCS score, and Marshall CT score). General
trends were the same across all comparisons.
Statistically significant odds ratios for worse
outcome are associated with the TBI+Polytrauma
group across all clinical cutoffs at 3 months, as
well as for GOSE <7, GOSE <5, and univariate and
multi-variable ordinal regressions. CT, computed
tomography; GCS, Glasgow Coma Scale; GOSE,
Glasgow Outcome Scale-Extended; TBI, traumatic
brain injury.
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Specifically, the GOSE may lack items capable of objec-
tively identifying and categorizing patients with milder
impairment.12 This can further confound assessment of
TBI outcome in the setting of polytrauma, given known
risks of mortality and decreased work capacity associ-
ated with concomitant TBI reported in the trauma lit-
erature.5,6,29 Notably, all TRACK-TBI Pilot outcomes
personnel were trained centrally to reference the
GOSE to the TBI, which qualified the patient to enroll
in the TRACK-TBI Pilot study.11

Consensus tools for evaluating outcome after TBI
must be sensitive and specific in detecting attributable
deficits from TBI. Our results show the critical need for
an outcomes assessment tool that differentiates TBI-
specific disability from systemic/overall disability, to
have an accurate and precise end-point suitable for
adoption across TBI care, research, and clinical trials.
Understandably, the GOSE has remained in use in
part due to its brevity, flexibility, reliability, and sim-
plicity in administration44—important attributes to
keep in mind for the development of future assessment
tools.

Insights and future direction
Historically, administration methods for the GOSE
have varied. In general, U.S. drug trials (e.g.,
COBRIT,21,45 PROTECT III22), to the extent possible,
have measured deficits attributable to brain injury,
whereas European-based TBI multi-center studies
(e.g., International Mission for Prognosis and Analysis
of Clinical Trials in TBI [IMPACT]46,47 and Cortico-
steroid Randomization after Significant Head Injury
[CRASH]48,49) have utilized the measure initially based
on the 5-point GOS for outcome, and have employed
the 8-point GOSE without patient- or clinician-based
interpretation as to whether deficits are brain- or
extracranial-specific.

We see in our results from the TRACK-TBI Pilot,
which in the same manner as prior U.S. drug studies
administered the GOSE to focus on brain-specific
outcomes, that outcomes indeed differ for TBI with
polytrauma compared with isolated TBI. Whether pol-
ytrauma is a confounder to brain-specific TBI outcome
assessment, or whether it contributes to the extent of
brain injury through a systemic mechanism (e.g., in-
flammation), is unknown. One way to study this
would be to administer the GOSE with two queries
for each question—the patient is asked to determine
the perceived impact of disability attributable to their
brain injury, and separately to their systemic/periph-

eral injuries, in the setting of polytrauma. In the ongo-
ing multi-center Transforming Research and Clinical
Knowledge in Traumatic Brain Injury study (http://
tracktbi.ucsf.edu; NCT02119182), the standard GOSE
assessment has been augmented to include such sys-
tematic documentation of peripheral injuries
throughout the questionnaire. Peripheral injuries are
listed in full, along with supplementary queries for each
GOSE question regarding the perceived contribution
of brain injury compared with peripheral injuries for
each question on disability. This assessment tool is
scored separately for overall and for TBI-specific dis-
ability. Results are currently under curation and anal-
ysis, and will be the subject of future publications.

The limitations of a single assessment tool for multi-
dimensional TBI recovery is known,42 and current
efforts should focus on further refinement of a concise
battery of high-yield measures and/or a composite
measure for TBI recovery. Until more sensitive mea-
sures are developed, the GOSE in its current iteration
should be regarded as a disability measure to inform
TBI outcome; however, caution should be employed
when using it as a stand-alone measure in defining
TBI outcome, especially in the setting of polytrauma.

Limitations
We recognize several limitations in the analysis.
TRACK-TBI Pilot enrolled patients under convenience
sampling with associated biases and institution-specific
patterns, affecting generalizability. Our study focused
on patients who completed the GOSE at 3 and 6
months, hence patients who were lost to follow-up
may constitute a different population with different
risk factors and prognoses. Detailed surgical interven-
tion data were not available for extracranial injuries,
which may affect outcome. Likewise, granular data on
inpatient medical management and referrals to outpa-
tient services relating to polytrauma were not available.
By study design, we were limited to the 3- and 6-month
outcome time-points in accordance with the NINDS
CDEs version 1,8 and did not have a more acute
time-point during recovery, which may yield insights
into acute and subacute trajectories. We utilized the
Marshall CT score to classify and control for severity
of intracranial lesions; however, CT-occult intracranial
lesions such as axonal injury may confound evaluation
and outcome.50 We focused on assessment of poly-
trauma using the GOSE as a global disability measure,
and differences in more specific domains of functional
and cognitive outcome between polytrauma and
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isolated TBI will be the topic of future investigations.
Lastly, this is a study of association, and we cannot de-
finitively make causal claims between risk factors and
outcome in TBI with and without polytrauma.

Conclusion
TBI patients with polytrauma are at greater risk for 3-
and 6-month disability than patients with isolated
TBI. Whether polytrauma is a confounder of brain-
specific TBI outcome assessment because of the way
that the GOSE is administered, or whether poly-
trauma contributes directly to the pathophysiology
of TBI remains to be determined. Methodological
improvements in assessing TBI-specific disability,
versus disability attributable to systemic injuries, will
generate better outcomes assessment tools in modern
TBI care and research. The ongoing multi-center
TRACK-TBI study administers the GOSE with two
separate queries for each disability question to deter-
mine the perceived impact of disability attributable
specifically to brain and systemic/peripheral injuries,
with results pending.
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