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Traumatic brain injury 
(TBI) is an important 
public health 
problem and a 
significant source of 
child injury morbidity 
and mortality in the 
US.

At least 0.5 million TBI 
occur in the USA 
each year.
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To determine if the trends in in -hospital 

survival  from severe child TBI (SATBI) and 

functional outcomes at hospital 

discharge of survivors have changed 

significantly in Pennsylvania, from 1998 -

2007



Study population Pennsylvania Trauma 

Outcome Study 

(PTOS)

1998-2007

31 level I and level II 

Trauma Centers

PTOS began in 1986 ð
Contains over 400,000 

trauma cases.  ô02 Population = 12.3 Million



¾Case selection

üTBI patients were identified from the PTOS 
using the Barell matrix to categorize injury 
diagnoses
¶Uses CDC case definition for TBI 

üExclusion criteria:
¶> 48 hours between injury and admission

¶> 18 years of age

¶Adverse effects or medical care



¾Classification of severity

üSevere traumatic brain injury (SATBI):

¶Head -neck abbreviated injury scale (AIS) > 4

üAIS derived from ICD -9-CM codes using the 

international classification of disease 

programming for injury categorization 
(ICDPIC) algorithm



¾Study data

üDemographics (age, sex, race, co -
morbidities)

üInjury characteristics (date of event, 
mechanism) 

üICD-9-CM codes (severity [AIS -NISS], 
presence of severe extra -cranial injuries)

üHospital information (date of admission, 
length of stay in days, type of trauma 
center level [I/II])



¾Outcome variables

üDischarge status ( death or alive )

üFunctional status at hospital discharge for 

patients discharged alive (Ó 2 years):

üDomains

Feeding

Transfer mobility

Locomotion

Expression

Social interaction

üValues

1 ðComplete dependence

2 ðModified dependence 

3 ðIndependent with device

4 ðComplete independence



¾ Complete Independence means:

üFeeding: Eats from dish and drinks from a cup 
presented in customary manner on table or tray, open 
cartons, pours liquids, etc.

üLocomotion: Walks a minimum of 150 feet without 
assistive devices.

üExpression: Expresses complex ideas intelligibly & 
fluently, verbal or nonverbal, including signing & 
writing.

üTransfer mobility: Approaches, sits, and gets up to a 
standing position from a chair or bed.  Transfers safely.

üSocial Interaction: Interacts appropriately with staff, 
other patients, and family members.



¾ Statistical analysis

üTrends of survival after severe adult TBI

üTrends of functional status score at hospital 

discharge (Ó 2 years)

% = Severe TBI patients discharged alive

Severe TBI patients

% = Patients with functional status score = 1, 2, 3, or 4
Severe TBI patients discharged alive



¾Statistical analysis

üGeneralized linear mixed effect models
¶Random effect: trauma centers

üDischarge status fitted into logistic 
regression
¶Odds of survival (pAlive/pDeath)

üFunctional status score for each domain 
fitted into logistic regressions
¶Odds of òComplete independenceó 

(pScore=4/pScore <3)



¾ Statistical analysis

üSensitivity analysis

¶Missing data = 1 in each domain of functional 

status scores

üFindings are presented as OR, 95%CI, and P 

values



260,914 trauma patients admitted to accredited trauma centers 

In Pennsylvania during 1998 -2007

19,615 children with diagnoses of TBI (43%)

254,152 patients with admission <48h after the injury

4,813 children with severe TBI (AIS >4) (25%)

45,271 patients aged <18 (Children) (18%)
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Trend analysis: OR 0.91, 95%CI 0.87 ð0.94, p<0.001

Adjusted for:

age, sex, race, co -

morbidities, injury 
mechanisms, 

presence of extra -

cranial injuries, 

NISS, length of 
hospital stay, and 

hospital trauma 

level
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