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Appendix A 
Literature Review Summary Tables 

 
Tool Name: Age   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Rothweiler et 
al.,(1) 
1998 
USA 

n=458 
age range: 18-
89 

Not available Glasgow Coma 
Scale 

Admission to 
emergency 
department 

1 and 12 
months 
post 
injury 

Glasgow 
Outcome 
Score 

•Those in 60+ age 
group with a Time to 
Follow Commands 
(TFC) of ≤24 hrs and 
TFC of 25 hrs to 13 
days had GOS ratings 
as significantly more 
disabled than those in 
all younger age 
groups (age effect 
p<0.0001 and p<0.02 
respectively) 
•For individuals in the 
least severe group 
(GCS 13-15, TFC≤24 
hrs, no head injury-
related complications, 
and no subdural 
hematomas requiring 
surgical intervention), 
those in the 60+ 
group were rated as 
significantly more 
disabled than those in 
all younger age 
groups (age effect 
p<0.005) 

•sample 
categorized by 
age groups (18-
29, 30-39, 40-49, 
50-59, 60+) 

  

Flaada et al.,  
2007 
USA 

n=1433 (first 
confirmed TBI) 
n=264:age 
range: <16 to 
>65yrs 

Severity: 3 to 12 Not discussed Not discussed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Not discussed Not discussed • Findings indicate 
that over half of the 
elderly patients died 
(25 of 36). 
• The risk of dying 
following a TBI was 
higher for the elderly 
cohort than for the 
younger cohort. 

Injury resulting 
from: 
Falls, GSW, 
MVA, 
Recreation/sport
s, other 
 
It appears as 
though the 
elderly 
population 
consisted of 
subjects 65 and 
older. 
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Tool Name: Age   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

 
 

 

Mosenthal et al., 
2002 
USA 

N = 694 
those >64 yrs 
n=155 

Severity: mild to 
severe 

GCS, 
Neurosurgical 
intervention 

Admission to 
hospital 

  GOS • Elderly patients 
were defined as those 
being >64ys• Majority 
of injuries were 
related to falls (from 
standing of from one 
level to another) • In 
hospital mortality was 
higher for those over 
64 than for younger 
patients• Regardless 
of GCS there was a 
higher rate of dying 
from injury in those 
>64 yrs• Elderly 
survivors were more 
likely to have a poor 
functional outcome 
compared to the 
younger survivors.• 
Although there was 
little difference in the 
nature of brain 
injuries, older patients 
were more likely to 
sustain a subdural 
hematoma.• Overall 
there was higher 
mortality and a poorer 
short term outcomes 
from TBI with those 
>64 yrs.  

Injury resulting 
from: Assaults, 
Pedal cycle, 
MVA, 
Pedestrian, falls 
other. 
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Tool Name: Age   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Fletcher et al.,  
2007 
USA 

n=9767 
age range: 65 
to 108 

Used ICD 9 CM 
codes to categorize 
patients 

  Hospital admission     • Older seniors were 
more likely to sustain 
a TBI 
• Hospital lengths of 
stay were higher for 
males than females 
and higher for those 
in the older age 
groups. 
• Nearly 50% of those 
who survived suffered 
from PTA. 
• Finding indicate that 
nearly 10% sustained 
a skull fractures and 
this group were more 
than 3 times more 
likely to die.  

Injury resulting 
from: MVA, 
Falls, GSW, 
Assaults, other. 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Bigler et al., 
2006  
USA 

N=240, Age 
range=14-92m 
mean=31.7yrs 

Acute: GCS </=9     
Highest score = 
9.4         Lowest 
score = 6.8 
Ranchos: rehab 
intake score=4.9     
Rehab D/C=6.8 

GCS, PTA, 
LOC 
(presence 
and duration), 
DRS, FIM 

Within the first 
24 hrs of injury 

Admission and 
Discharge 

DRS and FIM 
at discharge 

• Increased severity of 
injury by CT rating was 
associated with increased 
severity of GCS. 
• CT abnormalities did not 
predict LOC; PTA ranged 
from (on average for Level 
1- 23 days to Level VII - 77 
days.  
• On admission to the ER 
all had similar DRS scores 
regardless of the degree of 
CT pathology.  
• On admission to the 
rehab unit, there was 
considerable variability in 
FIM scores across all CT 
classification groups. 
• By the time of discharge 
from the rehab group, FIM 
scores ranged from 92.4 to 
108.3 (those in VII 
classification -brainstem 
injury-had a FIM score of 
67.6). This may reflect a 
ceiling effect of the 
measure.  
• The majority of those who 
had a MRI were either 
Level I to III CT 
classification, the remaining 
few were Level IV to VII.  
Those having an MRI 
appeared to be younger, 
and had shorter lengths of 
stay.                                       

Tools used: CT 
scans, MRIs, 
FIM scores. 

NO --- Over all CT 
ratings had little 
predictive ability 
when looking at 
DRS and FIM 
scores) regarding 
rehab status 
(except if a brain 
stem lesion was 
noted).  
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Englander et al.,  
2003 
USA 

n=1839 
Age: 16 to >55, 
majority between 
16 and 45 yrs of 
age. 

CT Scan, FIM 
instrument, 
Disability Rating 
Scale (DRS), 
Supervision 
Rating Scale 
(SRS). 

FIM, DRS During the acute 
stay in hospital 

CT were done 
within the first 7 
days of 
hospitalization 

FIM, DRS & 
SRS were 
evaluated upon 
entry to rehab 
and at 1 yr post 
discharge 

• The location of injury as 
identified by the CT (early 
on-post injury) indicated the 
level of injury, the amount 
of care, and the level of 
independence for those 
with a TBI. 
• Those with a midline shift 
or cisternal compression 
need another person for 
overall 
supervision/assistance at 
the time of acute rehab 
discharge. 

Cause of injury: 
MVC 1053, 
Violence 280, 
Falls 299, other 
197. 
 
Tools used: CT 
scans, FIM, 
DRS, SRS 

  

Kido et al.,  
1992 
USA 

N=72 
n=48 
CT scans were 
performed after 
admission to 
hospital 

GCS: Severe (3-
4) 
GCS: Marked (5-
7) 
GCS: Moderate 
(8-10) 
GCS: Mild (11-15) 

GCS, GOS 
(assessed 
upon 
discharge 
from hospital) 

Time of 
admission 

Admission and 
discharge, 6 
months post 
discharge 

GOS at 
discharge and 6 
months post 
discharge 

• GOS changed as a 
function of lesion size 
• In this study the GCS was 
not related to the GOS but 
norepinephrine levels and 
lesion size were. 
• Larger lesions predicted 
lower GCS. 
• Those with a normal CT 
scan were more likely to 
have no or mild 
neurological dysfunction 
(GCS 11-15), although the 
normal CT did not always 
predict fully recovery, 
(41%, n=7) remained 
moderately or severely 
disabled. 
• Those with intracranial 
hemorrhage (as could be 
seen on the CT scan) were 
not found to have a "good" 
recovery. 
• Overall it was felt that the 
results of the CT scans did 
provide good prognostic 
data on neurologic status 
and outcome. 

Cause of Injury: 
MVA, Falls, 
Pedestrian 
accidents, 
assaults, skiing.  
Ethanol levels: 
10 subjects level 
greater than 
100mg/dL. 
 
Tools used: 
GCS, GOS, CT 
scans 

Yes 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Marshall et al., 
1992 
USA 

N=1030 
n=746 

GCS 
Diagnostic 
Categories of 
types of 
abnormalities 
visualized by CT 
scanning 

GCS, CT 
scan 

initial 
assessment 
(with first 24 hrs 
of injury) 

  GOS,  • There was a striking 
relationship between the 
initial CT scan diagnosis 
and outcome. 
• For those with a Diffuse 
Injury III (Swelling), the 
highest intracranial 
pressure and not the GCS 
was more important in 
determining patients 
outcomes. 

Tools used: CT 
scans, GOS, 
GCS 

  

Ono et al.,  
2001 
Japan 

n=272 
age range: 3-86 
 
Patients 
classified into 2 
groups:  
3-39 and 40+ 

All severe (GCS 
≤8) 

Glasgow 
Coma Scale 

Not available 3 hours post 
resuscitation 
6 months post 
injury 

Glasgow 
Outcome Scale 
at 6 months 
post injury 

•In the DBI II group, 
outcome could be predicted 
by matching age 
(p=0.0083), GCS score 
(p=0.0426), and multiple 
lesions (p=0.0038) with an 
estimated outcome 
prediction accuracy of 80%
•In the DBI III and IV 
groups, GCS score was 
only significant (p=0.0001) 
prognostic factor 
determined by logistic 
regression with an 
estimated outcome 
prediction accuracy of 
92.1% 
•In the EDH group, GCS 
score was only significant 
(p=0.0086) prognostic 
factor determined by 
logistic regression with an 
estimated outcome 
prediction accuracy of 
75.8% 
•In the ASDH group, 
outcome could be predicted 
by GCS score (p=0.0019) 
and presence of 
subarachnoid hemorrhage 
(p=0.0190) with an 
estimated outcome 
prediction accuracy of 
85.3% 

•patients 
categorized into 
two general 
groups: Diffuse 
Brain Injury 
(DBI) and mass 
legion 
•DBI had four 
sub groups: DBI 
I, DBI II, DBI III, 
and DBI IV 
•mass legions 
were had three 
sub groups: 
epidural 
haematoma 
(EDH), acute 
subdural 
haematoma 
(ASDH), and 
intracerebral 
haematoma 
(ICH) 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Salcman and 
Pevsner,1992 
USA 

comparison 
paper 

CT vs MRI Severity not 
mentioned in 
paper. 

Within the first 
hours of injury. 

admission to 
hospital 

CT, MRI • CT scans remain the 
diagnostic procedure of 
choice for initial injuries as 
most can be done sooner 
rather than later, most are 
present within hospitals, 
cheaper to use and can be 
used more often (if 
needed). 
• CT scans show mass 
lesions, sensitive to 
morphological features 
associated with raised 
intracranial pressure,  
• MRIs are however more 
sensitive to non-
hemorrhagic lesions than a 
CT and may be able to 
explain prolonged coma 
when CTs and ICP are 
normal. 
• MRIs are likely to 
increase in importance 
once a surgical lesion has 
been ruled out; however 
CT are likely to remain the 
tool of choice for most 
institutions.  
  

Tools used: 
MRI, CT 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Schaan et al.,  
2002 
Germany 

10 yr study 
N=812 
n=554 
Age 3-92 yrs, 
mean=41yrs 

CT scan, GCS 
(clinical status at 
accident site and 
admission). 
 
GCS score was 
taken at accident 
scene: often low 
(29% were 3), 
those taken upon 
admission to 
hospital were 
>50%. 

CT scan, 
GCS, pupil 
reaction, 
brain stem 
signs, 
contusion, 
subdermal 
hematoma, 
epidural 
hematoma. 

Upon admission 
to hospital 

within the first 24 
hrs 

Results of CT  • GCS for 29.8% was 3 at 
accident site and 52.2% at 
admission to hospital 
(differences were due to 
the way GCS was taken on 
site). 
• Ipsilateral pupil dilation, 
hemiparesis, signs of bran 
dysfunction were taken into 
account once pts reached 
hospital.  
• CT scans indicated a 
predominance for epidural 
hematoma, and cerebral 
contusion in younger pts 
(<30yrs).  
• Those over 30, subdural 
hematoma and cerebral 
contusion were more likely 
to be prevalent. 
• Those showing more 
trauma on the CT scan 
never reached a GOS of 4 
or 5 compared to those 
showing less trauma on the 
CT scan. 
• Mortality increased with 
age. 

Injuries: MVA-
47.9%; Bicycle 
accidents-
12.5%, Sporting 
accidents-
10.8%; skiing-
4.5%, horse 
back riding-
3.1%. 
 
Incidence of 
positive blood 
alcohol levels 
was 17.3%. 
 
Time to 
admission 30 
mins to 15 days.
 
 
Tools used: CT 
scans, GCS, 
GOS 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Temkin et al.,  
2003 
USA 

n=209 (admitted 
to a level 1 
trauma centre 
over a 3 yr 
period) 
 
Age: ~mean 36 
yrs 
 
GCS: mild to 
severe 
 
PTA: </=24hrs to 
>/=21 days 

GCS - was 
assessed in the 
emergency 
department. 
PTA - was 
assessed 
retrospectively 1 
month post injury 
CT findings were 
summarized 
within the first 24 
hrs of admission 

GCS, PTA, 
CT, GOS, 
FSE 

GCS admission 
(ER)  
PTA one month 
post injury 
CT within first 24 
hrs. 

3-5 yrs post 
recovery. 

Functional 
status exam 
(FSE), SF-36, 
modified 
perceived 
quality of life 
(PQOL), brief 
symptom 
inventory, CES-
D, trail making 
test, California 
verbal learning 
test, 
psychosocial 
functioning. 

• Those in the poorer 
outcome group (as 
indicated by the FSE) were 
in the more severely injured 
group as indicated by 
scores on the GCS, PTA, 
and the length of time to 
follow commands. 
• Length of coma was 
similar for the good and 
intermediate groups, but 
the intermediate group had 
longer PTA. 
• CT findings were similar 
amongst the groups 
• When comparing the 
results of the GOS and the 
FSE it was found that over 
1/3 of those in the poor 
functional status group 
(FSE) were rated as having 
good recovery on the GOS 

General view 
that functional 
status is 
determined by 
multiple factors. 
GCS, time to 
follow 
commands and 
PTA is related to 
long-term 
functional 
outcome, but 
they do not 
explain large 
fractions of the 
variation in 
functional 
outcome by 3-5 
yrs post injury.  

  

van der Naalt et 
al., 1999 
Netherlands 

n=67 
 
  

Mild (n=43) to 
moderate (n=24) 
HI 

CT and MRI, 
GCS, PTA 

Upon admission 
to hospital 

Admission, one 
year post injury. 

GOS 1 yr post 
injury. Return to 
work,  

• With CT 55 intracranial 
lesion were identified in 34 
pts, MRI 44 were identified 
in 28 pts. 
• On CT and MRI the 
number of lesions varied 
(1-5) per patients, and were 
located predominantly in 
the frontal and temporal 
regions.  
• After injury 73% of pts 
had resumed previous 
study or jobs. 
• Those with lesions 
present on CTs outcome 
GOS tended to be worse 
compared with pts without 
abnormalities. 
• Abnormalities detected on 
the MRI were associated 
with poor outcome scores. 
• Lesions found in the 
frontal regions on early MRI 
were found to be 
predicative of outcome. 
• Focal atrophy located in 

MRIs may be 
valuable for 
predicting long-
term outcomes 
in mild and 
moderate HI. 
 
Tools Used: CT, 
MRI, GCS, GOS, 
RTW 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

the frontal temporal regions 
on later MRIs was found to 
predict outcome. 

Wardlaw et al.,  
2001 
Scotland 

N=1131 
n=425 CT scans 
were found and 
reread as part of 
the study 

GCS: severe (6-
8) 
GCS: profound 
(3-5) 
GCS: moderate 
(9-12) 
GCS: mild (13-15) 
 
CT scan 

GCS, CT 
scan 

at time of 
admission  or 
seen in hospital 

admission and 12 
months post 
injury 

GOS  • Those whose scales were 
reread tended to be more 
severely injured: higher 
GCSm USS, poor pupil 
scores on admission 
• According to the original 
radiologist reports more 
had haematomas.  
• Those with a severe injury 
tended to have a CT scan 
report available for the 
current study. 
• It was noted that CT 
scans which identified a 
subdural haematoma 
(SDH), subarachnoid 
haemorrage (SAH), midline 
shift, an abnormal third 
ventricle, were associated 
with lower GCS. 
•Age, GCS, pupil reaction, 
SAH, and the overall 
appearance of the CT were 
the best predictors of 
survival at 12 months. 

Looked at GCS, 
ISS, trauma 
coma data bank 
(TCDB), age, 
pupil reaction, 
cause of injury, 
sex alcohol 
status and 
simple CT 
features. 
 
Tools used: 
GCS, GOS, CT 
scans 

Yes 
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Tool Name: Computerized Tomography Scan   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Wintermark et 
al., 2003 
Switzerland 

n=130 
Age range: 19-86 

GCS: Severe (5-
9), median=7 at 
accident scene. 
GCS: within first 
24 hrs, severe (3-
8) median=5 

GCS, CT 
scans, 
papillary 
reactivity, 
mean arterial 
blood gas at 
admission. 

Time of 
admission 

Admission, within 
first 24 hrs. 

GOS  • GOS scores were defined 
as: 9 (4 or 5), 18 (3), 8 (2), 
28 (1a), 6 (1b).   
• 61 required invasive 
monitoring of intracranial 
pressure-34/61had 
intracranial hypertension, 
had CT signs of cerebral 
edema and 18 had CT 
signs of herniation. 
• CT scans were used to 
predict GOS at 3 months. 

Cause of Injury: 
MVA, 
Pedestrians, 
Falls, Crushing 
incidents 
 
Tools used: 
GCS, GOS, CT 
scans-
unenhanced 
and perfusion. 
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Tool Name: Length of Coma 
Background Results 
Author 
Year 
Country 

Sample 
Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  to 
Define Severity 

Time 
Severity 
was 
Assigne
d 

Key Time Points 
During Study 

Outcome (Tool & Time 
Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Sherer et 
al., 2007 
USA 

N=519 
Age: 
median 28 
yrs 

GCS: 3-5 = 191 
         6-8 = 158 
         9-12 = 82 
        13-15 = 88 
 
LOC: median 6 
days 
 
PTA: median 
36 days 
 
PTA-LOC: 
median 25 days 

GCS, PTA, LOC, 
CT scan, Pupils 

Admissio
n 

Admission, discharge 
from acute care 

  The more severe the GCS 
category the more severe the 
LOC and PTA and PTA-LOC 
intervals. 
 There were a few 

individuals who were found to 
have a mild injury according 
to the GCS, but their LOC 
and PTA were as long as 
those with a severe injury. 
 There were strong 

associations found between 
PTA and LOC and between 
GCS and PTA 

   

Van 
Baalen et 
al., 2008 
Netherlan
ds 

n=111 
Age: 16 to 
66 yrs 
Mean 34 
yrs 

GCA: 3-8 = 
65% 
         9-14 = 
35% 
 
Length of stay: 
4 to 173 days 

GCS. Length of 
stay 

Admissio
n 

Admission and 
discharge 

Barthel Index, FIM, LCFS, 
FAM, SRS, NRS 

 51.4% of patients were 
discharged home from 
hospital 
 62.5% of those with a 

severe TBI were discharged 
to an institution, while 77% of 
those with a moderate injury 
were sent home. 
 Level of arousal (LCFS) 

was different between males 
and females, with males 
having a lower level of 
arousal. 
 There were fewer 

individuals with a moderate 
brain injury impaired, 
compared to those with a 
severe BI. 
 Of those with a lower level 

of arousal, more were 
discharged to an institution. 
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Tool Name: Disability Rating Scale 
Background Results 
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time 
Severity  
was 
Assigned 

Key Time 
Points During 
Study 

Outcome (Tool 
& Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Hammond 
et al., 2004 
USA 

n=301 
mean age: 
36.3 yrs 
(range 16-
91.5) 

Not available; all 
classified as TBI 

Glasgow Coma 
Scale 

Admission to 
emergency 
department 

Year 1 and  
Year 5 post 
injury 

Disability Rating 
Scale  
(Level of 
Functioning and 
Employability 
items) 

Variables associated with 
improvement on the DRS 
Level of Functioning item were 
•FIM-Motor (OR 0.98, p=0.04), 
•FIM Cognitive (OR 0.91, 
p=0.001) 
•Rey Auditory Verbal Learning 
Test (OR 0.97, p=0.03) 
•Symbol Digit Modalities Test-
Oral (OR 0.95, p=0.001) 
•WAIS-R Block Design (OR 
0.81, p=0.009) 
 
Variables associated with 
worsening on the DRS Level of 
Functioning item were 
•Symbol Digit Modalities Test- 
Written (OR 0.95, p=0.03) 
•Symbol Digit Modalities Test-
Oral (OR 0.95, p=0.03) 
 
Variables associated with 
Employability 
•race: "non-whites" were more 
likely to improve (p=0.01) 
•Glasgow Coma Scale Eye 
Opening score was only item 
predictive of worsening 

•Cause of injury: 
50% vehicular, 
26% violence, 14% 
fall, 9% pedestrian, 
1% other 
 
•Logistic regression 
models revealed no 
statistically 
significant results 
 
Tools Used: DRS 
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Tool Name: Functional Independence Measure 
Background Results 
Author 
Year 
Country 

Sample 
Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Hammond et al.,  
2004 
USA 

n=301 
mean age: 
36.3 yrs 
(range 16-
91.5) 

Not available; all 
classified as TBI 

Glasgow 
Coma 
Scale 

Admission to 
emergency 
department 

Year 1 and  
Year 5 post 
injury 

Disability 
Rating Scale  
(Level of 
Functioning 
and 
Employability 
items) 

Variables associated with 
improvement on the DRS 
Level of Functioning item 
were  
• FIM-Motor (OR 0.98, 
p=0.04),  
• FIM Cognitive (OR 0.91, 
p=0.001) 
• Rey Auditory Verbal 
Learning Test (OR 0.97, 
p=0.03) 
• Symbol Digit Modalities 
Test-Oral (OR 0.95, 
p=0.001) 
• WAIS-R Block Design 
(OR 0.81, p=0.009) 
 
Variables associated with 
worsening on the DRS 
Level of Functioning item 
were 
• Symbol Digit Modalities 
Test- Written (OR 0.95, 
p=0.03) 
• Symbol Digit Modalities 
Test-Oral (OR 0.95, 
p=0.03) 
 
Variables associated with 
Employability 
• Race: "non-whites" were 
more likely to improve 
(p=0.01) 
• Glasgow Coma Scale 
Eye Opening score was 
only item predictive of 
worsening 

•Cause of injury: 
50% vehicular, 
26% violence, 14% 
fall, 9% pedestrian, 
1% other 
 
•Logistic regression 
models revealed no 
statistically 
significant results 
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Tool Name: Galveston Orientation & Amnesia Test   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool &Time 
Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Nakase-
Richardson 
et al., 2007 
USA 

n=191(20 were 
lost to follow-up) 

GCS 
3→8: 117 
9→12: 31 
13→15: 23  
 
PTA:  GOAT 
scores were 
obtained 24-72 
hrs post injury 
 
PTA: 25th quartile 
- 19; 
50th quartile - 31; 
75th quartile - 54 
 
 
& length of stay 

GOAT, 
FIM, DRS 

Time of 
admission to 
trauma centre,  

Admission to 
trauma centre, 
rehab and 
discharge from 
rehab. 

Employment 1 
yr post injury. 

• Those individuals were fell in the 
25th percentile were more likely to 
be employed compared to the 75th 
percentile. 
• Those who were less confused 
post injury were more likely to be 
employed 
• PTA duration did not seem to 
affect employment outcome, but 
severity of confusion did.  Those 
found to be more confused were 
less likely to be employed on follow-
up.  
• These findings suggest the 
severity of confusion may play a 
greater role in employment status 
post injury than duration of PTA. 
• Severity of confusion was 
associated with length of PTA 

Cause of injury: 
MVA, Falls, 
Blunt injury, 
GSW, 
Pedestrian, 
other. 
 
Tools used: 
PTA, GCS, 
GOAT, DRS 

  

Nakase-
Thompson 
et al., 2004 
USA 

n=85 
participants were 
admitted to 
hospital from 
1999-2001. 
 
Minimally 
conscious or non-
responsive pts 
and had a pre-
morbid 
neurological 
disorder were not 
included in study.  
 
Age: >/=16 yrs 

GCS, Injury 
severity, time to 
follow commands, 
CTs 
 
GCS: 3-8 (n=54) 
         9-12 (n=14) 
         13-15 (n=16) 

GCS Entry to hospital, 
Acute care 

weekly post 
acute care 

Agitated 
behavior scale 
(ABS), 
cognitive test 
for delirium 
(CTD), 
delirium rating 
scale (DelRS), 
GOAT, 
Delirium 
Diagnostic 
Criteria (DDC). 

• Medium duration of delirium was 
43 days from day of injury. 
• Initially those in the DDC+ group 
had worse GOAT, ABS CTD and 
DelRS scores the the DDC- group. 
• GOAT scores of 32 (less 
orientated), DelRC scores of 16 
(more confused) and a CTD score 
of 9 (worse cognition) were 
associated with DDC+. 
• Observations made 59 days post 
injury were 45% less likely to be 
related to DDC+ scores than those 
made at day 26 post injury. 

Cause of Injury: 
MVA, Falls, 
Blunt injury, 
GSW, 
Pedestrian, 
 
Tools used: 
PTA/GOAT, 
GCS, DelRS, 
ABS, CTD, DDC 
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Tool Name: Glasgow Coma Scale 

Background Results 

Author 
Year 
Country 

Sample Size; 
Age 

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Balestreri et 
al. 
2004 
UK 

n=358 
 
range of mean 
ages: 30-39 

 Glasgow Coma Scale  Stabilization  
6 mos 

Glasgow 
Outcome Score 
at 6 mos 

•From 1992-1996 inclusive, significant 
positive correlation between GCS and 
GOS scores overall value: r=0.41; 
p<0.00001; n=183) 
•From 1997-2001 inclusive, no significant 
correlation between GCS and GOS 
scores (overall value: r=0.091; p=0.226; 
n=175) 
•Significant step increases in cerebral 
perfusion pressure were observed 
between 1996 and 1997 (68±15 ν 
80±11mm Hg; p=1.5*10-7) 

•Patients grouped by 
year of admission 
(1992-2001) 
•Data analyzed 
between groups 
 
(Tool Used: 
Glasgow Coma 
Scale) 

 
Brown et al. 
2007 
USA 

n=274 
Age: mean-44 
yrs 

GCS 
GCS: 13-15 
n=142; ISS 16 
GCS: 9-12 
n=42: ISS 17 
GCS: </=8 
n=90: 24 
 

GCS and ISS At time of 
admission to acute 
care facility 

CT scans were 
done throughout 
hospitalization 

GCS • following admission 163 (59%) of those 
admitted undewent 241 repeat CTs 
• the first repeat scan occurred on 
average 38 hours after the initial scan 
• those with a mild injury 51% underwent 
repeat scans compared to those in the 
moderate or severe groups who 
underwent repeat scans 64% and 71% of 
the time (repectively) 
• for those in the moderate groups 
(comparing those with more than one 
scan vs those with only one scan): length 
of time in ICU was the same, hospital 
length of stay was the same, majority of 
scans were unchanged 
• those with a severe HI had more CT 
scans than either of the other groups 
 
• conclusions: those with mild injuries do 
not need repeat scans unless a medical 
change has been noted 
• those with a moderate injury shoudl 
undergo a repeat scan after clinical 
deterioration (a decision to repeat the 
scan needs to be done on an individual 
basis) 
those with a severe HI often underwent 
clinical interventions (surgery) following 
the repeat CT (usually conducted with in 
24-48 hrs) 

Cause of Injury: 
MVAs, Falls, 
Assaults, other 
 
Tools Used: GCS, 
ISS 
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Tool Name: Glasgow Coma Scale 

Background Results 

Author 
Year 
Country 

Sample Size; 
Age 

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Davis et al. 
2006 
USA 

n=12 882 
mean age not 
provided 

All moderate to 
severe 

Abbreviated Injury 
Score  
≥3 

 Field 
Admission 
Discharge 

mortality, 
craniotomy, 
invasive 
intracranial 
pressure 
monitoring, ICU 
stay>48 hours 

•field GCS (fGCS) was highly predictive 
of arrival CGS (aGCS) (r2=0.67, 95% CI 
0.66-0.69, p<0.0001) 
•change in fGCS and aGCS was 
associated with the outcomes of mortality 
(adjusted OR 1.25, 95% CI 1.21-1.29, 
p<0.0001) and neurosurgical intervention 
(adjusted OR 1.27, 95% CI 1.23-1.30, 
p<0.0001) 

Tools Used: GCS  

Levin et al. 
1992 
USA 

n=50 
Age: mean-
25.9yrs 

GCS  
GCS: 13-15 n=40 
GCS: 9-12 n=10 

GCS Initially admitted to 
acute care hospital

MRI: within 72 hrs 
of first CT, or after 
any surgeries, or 
off life support 
equipment 

GCS • of those with abnormalities on the initial 
MRI, 13 had normal CT findings, 26 
showed more lesions on MRI than on CT, 
1 findings on both were identical,  9 had 
lesions visible on CT but not on MRI and 
10 patients had normal images on both 
scans 
• results from the MRI indicated 
parenchymal abnormalities in the frontal 
and temporal regions of the brain, 
compared to the parietal and occipital 
areas. 

Cause of Injuries: 
MVA, Assaults, 
Bicycle, Sports, Falls, 
other. 
 
PTA: Mean for mild 
TBI: 1.85 days; Mean 
for moderate TBI: 
9.44 days 
 
Tool Used: GCS 

 
Marmarou et 
al. 
2007 
USA 

n=8721 All mod to sev GCS Pre-hospital and/or 
First in hospital 
and/or  
Enrollment 

Pre-hospital 
Enrollment 
6 months 

Glasgow 
Outcome Score 
at 6 months post-
injury 

•in general, motor score of GCS and pupil 
reactivity related to outcome 
•odds ratios for poorer outcome increase 
dramatically as GCS motor scores 
decrease 
•odds ratios for poorer outcomes 
increases when one pupil is non-reactive 
and even more when both pupils are non-
reactive  

Yes 
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Tool Name: Glasgow Coma Scale 

Background Results 

Author 
Year 
Country 

Sample Size; 
Age 

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Toschlog et 
al. 
2003 
USA 

n=285 
 
mean age of 
total TBI 
subset=34.5 

ISS 
59: ISS≤15 
160: ISS of 15-35 
44: ISS≥36 
 
GCS 
105: GCS>8 
126:GCS≤8 

Injury Severity Scale
  
and 
  
Glasgow Coma Scale

Admission to 
emergency 
department 

Inpatient 
Rehabilitation 
Admission and 
Discharge 

Functional 
Independence 
Measure at 
discharge 

•When stratified by ISS admission 
categories, no significant differences were 
found between discharge and admission 
FIM scores 
•When stratified by GCS categories, the 
change between discharge and 
admission FIM scores for only the 
severely head injured group was 
significantly higher (p=0.002) 
•Overall, there were virtually no 
correlations between the gain in FIM 
scores at discharge and the ISS (r2=0.03) 
or GCS (r2=-0.02) categories 

•Data retrieved from 
the National Trauma 
Registry of American 
College of Surgeons 
database 
•1437 patients were 
identified with TBI 
•285 admitted to 
inpatient rehabilitation
•Not all patients had 
both GCS and ISS 
data 
 
(Tools Used: Injury 
Severity Scale and 
Glasgow Coma 
Scale)  

Yokota et al. 
1991  
Japan 

N=232, n=177 
Age: 5 to 90 
yrs Mean: 30.2 
yrs 

GCS   
GCS:3-8 GCS: 9-
12 GCS:13-15 

GCS  Within three of 
admission to acute 
care hospital 

 • 177 were examined by MRI within 72 
hrs of admission  
• of these 88 were examined by MRI 
within 6 hrs of admission  
• When compared to the results of the CT 
scans, MRIs showed more lesions (n=177 
in 123 pts), while only 103 lesions were 
seen on the CT scans in only 90 pts  
• Number of lesions observed by the CT 
scans was less than that of the MRIs 

Patients were 
assessed upon 
admission to an acute 
care facility. 
 
All age groups were 
included in the study.
 
 
Tool: GCS  

Zafonte et 
al., 
1996 
USA 

n=493 
from 1988 to 
1993 

GCS 
13→15 n=101 
9→12 n=110 
3→8 n=101 

GCS Admission First in hospital 
and/or 

GOS, DRS, 
Rancho Los 
Amigos Levels of 
Cognitive 
function Scale, 
FIM 

• GCS were recorded when pts entered 
the ER and twice within the first 24 hrs. 
• DRS, Ranchos, FIM were recorded 
when pts entered rehab. 
• Scores on all outcome measures 
improved from admission to discharge 
from rehab. 

• GCS may be limited 
in predicting 
functional task 
orientated parameters 
in those who receive 
inpatient rehab.  
• IF possible pair the 
GCS with another 
variable to determine 
functional outcomes 
after acute TBI. 
• GCS can be affected 
by alcohol, drugs, 
intubation and eye 
swelling. 
 
Mechanism of injury: 
MVA, GSE, Assault, 
Fall, Other 
 

No 
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Tool Name: Glasgow Coma Scale 

Background Results 

Author 
Year 
Country 

Sample Size; 
Age 

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Tools Used: GCS, 
GOS, DRS, Ranchos, 
FIM 
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Tool Name: Glasgow Outcome Score   
Background Results   
Author; 
Pub. Year; 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool & 
Time 
Point) 

Conclusions Notes Dichotomize
? 
(Yes/No) 

King et al.,  
2005 
USA 

n=159 
 
Age: mean 32.6 
(17-74) 

All severe Glasgow Coma 
Scale ≤8 

Admission Admission 
3 mos 
6 mos 
12 mos post-
injury 

Glasgow 
Outcome 
Score  
at 3 and 
12 mos 

•Significant correlations between admission 
GCS and 3-month GOS (Spearman's 
rho=0.243, p=0.002) 
•GOS at 3 mos was strongest independent 
predictor of outcomes at 12 mos (odds 
ratio=15.2, p<0.001) 
•Probability of poor outcome (defined as 
GOS 1-3 at 12 mos) ranges from 89.4% 
(95%CI:85.7, 93.2%) for GOS 2 at 3 mos to 
0.11% (95%CI:0.0, 0.14%) for GOS 5 at 3 
months 

Mechanism 
of injury: 
•motor 
vehicle 
accident 
124 
•fall 25 
•other 10 
 
(Tool: 
Glasgow 
Outcome 
Score)   

Miller et al.,  
2005 
USA 

n=121 
Age mean: 28 
yrs (range 19-
58) 

Severe:  46% 
(LOC>24hrs) 
Not Severe: 
54% (no 
LOC/up to 
24hrs) 

Duration of Loss 
of 
Consciousness 

at scene of injury, 
or emergency 
dept, or 
admission 

3 months 
(baseline) 
 
15 months 
(outcome) 

Glasgow 
Outcome 
Score at 
15 months 

•41% experienced change in GOS score 
from baseline to outcome, largely in 
positive direction 
•most changes were one level only 
•generally, higher baseline GOS were 
related to higher outcome GOS (retained it) 
and many with lower GOS scores 
improved by outcome 

Participants 
were 
military 
personnel 

Yes 
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Tool Name: Intracranial Pressure   
Background Results   
Author 
Year 
Country 

Sample 
Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Clifton et al.,  
2002 
USA 

n=392 
age range: 
16-65 yrs 

All severe 
GCS 3-8 

Glasgow 
Coma 
Scale 

Admission to 
emergency 
department post 
resuscitation 

Admission 
and 6 months 
post injury 

Glasgow 
Outcome Score 

•a single occurrence of either ICP>25mm 
Hg (p=0.040) or ICP>30 mm Hg 
(p=0.010) during the first 96 hours of care 
was associated with an adverse effect on 
outcome 
•patients were more likely to have a poor 
outcome as the number of episodes of 
elevated ICP>25 mm Hg increased 
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Tool Name: Injury Severity Scale   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time 
Points During 
Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Toschlog et 
al., 2003 
USA 

n=285 
 
mean age of 
total TBI 
subset=34.5 

ISS 
59: ISS ≤ 15 
160: ISS of 15-
35 
44: ISS ≥ 36 
 
GCS 
105: GCS > 8 
126:GCS ≤ 8 

Injury 
Severity 
Scale 
  
and 
  
Glasgow 
Coma 
Scale 

Admission to 
emergency 
department 

Inpatient 
Rehabilitation 
Admission and
Discharge 

Functional 
Independence 
Measure at 
discharge 

•When stratified by ISS admission 
categories, no significant differences were 
found between discharge and admission 
FIM scores 
•When stratified by GCS categories, the 
change between discharge and admission 
FIM scores for only the severely head 
injured group was significantly higher 
(p=0.002) 
•Overall, there were virtually no 
correlations between the gain in FIM 
scores at discharge and the ISS (r2=0.03) 
or GCS (r2=-0.02) categories 

•Data retrieved 
from the National 
Trauma Registry 
of American 
College of 
Surgeons 
database 
•1437 patients 
were identified 
with TBI 
•285 admitted to 
inpatient 
rehabilitation 
•Not all patients 
had both GCS 
and ISS data 
 
(Tools: Injury 
Severity Scale 
and Glasgow 
Coma Scale)   
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Tool Name: Long Term Outcomes (one or more years post injury)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Compositi
on by 
Severity 

Tool Used to 
Define  
Severity 

Time 
Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Colantonio 
et al., 2004 
Canada 

n=306 
Age:14 to 74 
yrs (At time of 
injury) 
mean=29.9 
Time since 
injury: 7 to 24 
yrs. 

Majority 
were 
severe TBI. 

Loss of 
consciousness: 
1 day to >1 
week, PTA. 

Time of 
injury 

  Trail Making Test 
and the 
Rivermead 
Behavioural 
Memory Test. 

• The Rivermead story recall showed 
half had significant memory 
impairment. 
• 22% reported being in fair or poor 
health. 
• Those who reported worse health, 
were male, older, more residual 
cognitive impairment as indicated by 
Trails A and B, and a higher injury 
severity score. 
• At time of survey, only 39.9% were 
working compared to 77.1% pre 
injury. 
• OF these only 29% were FT 
• Of those under 65 yrs, only 31% 
were working FT 
• 67% stated they received rehab 
services post injury. 
• Some limitations existed with ADLs. 
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Tool Name: Long Term Outcomes (one or more years post injury)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Compositi
on by 
Severity 

Tool Used to 
Define  
Severity 

Time 
Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Dawson et 
al., 2004 
Canada 

n=92 out of 
187 
Age: 16 to 65 
yrs 

GCS: 
     13-15: 
38 
      9-12: 14 
      3-8:  16 

GCS, CT scan, 
ISS, PTA, PCS,  

Admission 
to hospital 

Admission, 1 yr 
post discharge, 4 
yrs post discharge 

QOL, return to 
productivity 
(RTP), 
psychosocial 
distress 

• Group was divided in two 
(mild/moderate and severe) 
• at one yr post injury (T1): 45 had 
returned to work or school although 
57.8% reported having difficulties 
with their productive activity. 
• More with mild injuries returned to 
work than those in the mod to severe 
group. 
• Psychosocial distress was also 
lower in those with a mild injury. 
• at the 4 yr follow-up, improvements 
could be seen in the return to 
productivity and psychosocial 
distress scores  
• GCS was significantly associated to 
both psychosocial distress and RTP 
at 1 yr. 
• LOC and length of stay was 
associated with RTP. 
• Those more severity injured, had 
longer LOC or longer length of stay 
had worse outcomes. 
• When assess 4 yrs later, length of 
stay  was associated with higher 
levels of psychosocial distress and 
lower overall QOL. 

1. Recovery of 
attention and 
continuous 
memory in the 
acute period 
after trauma was 
significantly 
correlated with 
outcomes at 
both 1 and 4 yrs 
following TBI. 
2. Those with 
moderate/severe 
TBI showed 
good recovery of 
abilities and 
return to work or 
school despite 
the ongoing 
psychosocial 
distress. 
3. Older persons 
were less likely 
to return to work 
and reported 
more difficulties 
at 1 yr post 
injury. 
 
Tools used: 
QOL, return to 
productivity 
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Tool Name: Long Term Outcomes (one or more years post injury)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Compositi
on by 
Severity 

Tool Used to 
Define  
Severity 

Time 
Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Hall et al.,  
2001 
USA 

n=48 
Duration of 
unconsciousn
ess: 
<24hrs = 56% 
>24hrs = 21% 
never uncon. 
= 21% 
 GCS <12 
within the first 
24 hrs post 
injury 
 
subjects were 
contacted 2-9 
yrs post 
injury. 

  FIM/FAM, DRS, 
Rancho, GOS, 
CIQ, CHART 
(revised), 
PCRS, SRS, 
NFI 

time of 
injury 

subjects were 
studied 2-9 yrs post 
injury 

FIM/FAM, DRS, 
Rancho, GOS, 
CIQ, CHART 
(revised), PCRS, 
SRS, NFI 2-9 yrs 
post injury 

• Of those tested on each of the 
scales, 31 to 88% a ceiling effect of 
the measure could be seen.  
• Those with the greatest ceiling 
effects were the FIM/FAM, R-
CHART, SRS, ranchos. 
• Those scales that showed the 
lowest ceiling effect, where 
instruments that were designed for 
community R-CHART cognition & 
occupation, NFI memory/attention & 
communication subscales, CIQ 
productivity. 
• Most of the scales used were not 
developed for community 
assessment. 

Tools used: 
FIM, FAM, DRS, 
Ranchos, GOS 
CIQ, R-CHART, 
PCRS, SRS 

  

Hammond et 
al., 2001 
USA 

n=1160 (over 
a 10 yrs 
period) 
Age 16 to 
>60 yrs 

  FIM, DRS   At discharge and 
annually. 

FIM, DRS • Significant differences could be 
seen when looking at the FIM, FIM 
(cog), FIM (motor) and the DRS from 
rehab to I yr post injury. 
• When looking at the DRS scores 
sign differences were noted between 
1 and 3 yrs, 1 and 5 yrs, but for the 
FIM sign differences were noted 
when looking at the scores between 
1 and  5yrs. 
• By year 5 42% of subjects had not 
reached the max DRS disability 
category. 

Tools used: 
DRS, FIM 
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Tool Name: Long Term Outcomes (one or more years post injury)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Compositi
on by 
Severity 

Tool Used to 
Define  
Severity 

Time 
Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Novack et 
al., 2001 
USA 

N=169, 
n=107 
Age: 
mean=33.9 

GCS: 
mean=7.22 
Acute: LOS 
mean=25.5
7 
Rehab: 
LOS 
mean=22.3
9 
 
GCS: 70% 
Severe TBI 
(</=8) 
         18% 
Moderate 
TBI (9-12) 
         12% 
Mild TBI 
(13-15) 

FIM, GCS, 
DRS, CIQ, PTA 

Time of 
hospital 
admission 
(acute care) 

6 and 12 months 
post injury 

Two follow up 
time periods: 6 
and 12 months 
post injury 
Trail making B, 
Wechsler Adult 
Intelligence 
Scale (revised)-
block design, 
Controlled Oral 
Word 
Association Test 
(COWAT), 
California Verbal 
Learning Test 
(CVLT), Long 
delay free recall 
(LDFR), and 
selected items 
from the 
Neurobehavioural 
rating scale 

• 63% of sample had PTA 4 weeks 
post injury. 
6 months post injury 
• cognition deficts were noted on the 
COWAT, CVLT, LDFR and TMTB. 
• Moderate or worse depression was 
noted among 9% of population 
12 months post injury 
• ~18% were gainfully employed 
• DRS and CIQ scores showed 
continuing problems in the 
community. 
• Premorbid factors had a significant 
causal relationship with injury 
severity, functional skills, cognitive 
status and outcome. 
• Better premorbid functioning 
resulted in better functional skills and 
outcome. 

MVC was 
documented as 
the cause of 
injury in 69% of 
cases. 
 
History of 
alcohol abuse: 
29.9% 
History of drug 
abuse: 28% 
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Tool Name: Magnetic Resonance Imaging   
Background Results   
Author  
Year 
Country 

Sample 
Size; Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time 
Severity 
was 
Assigned 

Key Time 
Points 
During Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Levin et al., 
1987 
USA 

n=20 
Age: 16 to 50 
yrs 
mean: 26 yrs 

GCS: mild: 13-
15 n=11 
         mod: 9-12 
n=9 

GCS, COS, 
PTA 

admission Day 1 to >2 
moths 

GOS 
assessed at 1 
and 3 months 
post injury 

• Of the total number of cases, 17 had 
lesions visible on the MRI but not on 
the CT scan. 
• 56 lesions were disclosed by MRI and 
12 by CT scan. 
• MRIs were used to diagnosis lesions 
in the frontal and temporal lobes, MRI 
was able to detect more of these 
compared to CT scans. 
• size of lesions were found to be 
smaller on the CT scans then they 
were on the MRI. 
• MRIs had no influence on the surgical 
management of the individual. 
• Lesion size parallel improvements 
found on the neurobehavioral tests 
given at 1 and 3 months post injury. 
• 3 months post injury- several had 
returned to the pre injury level of work 
or school, 4 of those who were 
moderately injured were admitted to 
inpatient rehab.  Level of performance 
once they returned to work was difficult 
to assess. 

Cause of injury: MVA, 
assaults, falls, sports 
etc. 
 
Although MRIs had no 
influence over the 
surgical management of 
the individuals they did 
assist with defining the 
location and size of the 
injury and thus assist 
with determining the 
type and persistence of 
neurobehavioral issues 
that can arise. 
 
Tools used: GCS, 
GOS, PTA, time from 
injury to obey 
commands 

Yes 

Levin et al.,  
1988 
USA 

n=94 
Age: 16 to 50 
yrs 

GCS: a score of 
9-14 impaired 
consciousness,  
GCS of 15 
normal 
consciousness,  
GCS of </=8  no 
eye opening, 
inability to obey 
commands, 
absence of 
comprehensible 
speech. 

GCS, 
pupilillary 
changes, 
GOAT, MRI 

Admission 
to acute 
care 

Admission to 
acute care, 
MRIs were 
also 
completed 
once pts were 
released from 
ICU 

MRI, PTA, 
GOS 

• Site and presence of lesions on MRI 
was related to the degree of 
consciousness. 
• Deep lesions seemed to be present in 
those with severely impaired 
consciousness.  
• Those with deep central grey matter 
lesions or brain stem had longer 
durations of impaired consciousness 
than those with deep lesions in the 
cortex or subcortical white matter. 
• PTA did not differed amongst the 
groups 
• When looking at the G0S over a sixth 
month period, those with deep central 
gray matter or brain stem lesions were 
more disabled than those in other 
groups. 

Tools used: MRI, 
GOS, PTA 
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Tool Name: Post Traumatic Amnesia   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Nakase-
Richardson 
et al., 2007 
USA 

n=191 20 were 
lost to follow-up) 

GCS: 3-8 - 117 
        9-12 - 31 
       13-15 - 23  
 
PTA:  GOAT 
scores were 
obtained 24-72 
hrs post injury 
 
PTA: 25th 
quartile - 19; 
50th quartile - 
31; 75th quartile 
- 54 
 
 
& length of stay 

GOAT, FIM, 
DRS 

Time of admission 
to trauma centre,  

Admission to 
trauma centre, 
rehab and 
discharge from 
rehab. 

Employment 1 
yr post injury. 

• Those individuals were fell in the 
25th percentile were more likely 
to be employed compared to the 
75th percentile. 
• Those who were less confused 
post injury were more likely to be 
employed 
• PTA duration did not seem to 
affect employment outcome, but 
severity of confusion did.  Those 
found to be more confused were 
less likely to be employed on 
follow-up.  
• These findings suggest the 
severity of confusion may play a 
greater role in employment status 
post injury than duration of PTA. 
• Severity of confusion was 
associated with length of PTA 

Cause of 
injury: MVA, 
Falls, Blunt 
injury, GSW, 
Pedestrian, 
other. 
 
Tools used: 
PTA, GCS, 
GOAT, DRS 

  
Zafonte et 
al., 1997 
USA 

n=276 
>16 yrs (16 to 
>70 yrs) 
Cohort 

GCS: 3-8 - 136 
         9-12 - 75 
       13-15 - 85 

GOAT, FIM, 
Delirium 
Rating 
Scale 
(DRS) 

Time of admission 
and discharge 

admission and 
discharge 

DRS, FIM, 
GOAT 

•  30 post emergence from coma, 
44% remained in PTA 
• 60 days emergence from coma, 
8% remained in PTA 
• Mean length of PTA was 29.8 
days 
length of PTA and age 
contributed to the prediction of 
the DRS and FIM scores. 
• PTA accounted for 20 to 45% of 
variance in predicting discharge 
DRS and FIM scores. 
• Felt the PTA may be a 
significant predictor of functional 
outcome after TBI and may reflect 
overall severity of injury. 

Age was felt 
to have a 
impact on 
functional 
prognosis. 
 
Tools used: 
GCS, PTA, 
DRS, FIM 
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Tool Name: Pupillary Reaction   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity  
was Assigned 

Key Time 
Points During 
Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Marmarou 
et al., 2007 
USA 

n=8721 All moderate to 
severe injury  

GCS Pre-hospital and/or 
First in hospital 
and/or  
Enrollment 

Pre-hospital 
Enrollment 
6 months 

Glasgow 
Outcome 
Score at 6 
months post-
injury 

• in general, motor score of GCS 
and pupil reactivity related to 
outcome 
• odds ratios for poorer outcome 
increase dramatically as GCS 
motor scores decrease 
• odds ratios for poorer outcome 
increases when one pupil is non-
reactive and even more when both 
pupils are non-reactive 

Tools Used: 
GOS, GCS 

Yes 
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Tool Name: Somatosensory Evoked Potentials (SEPs)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome 
(Tool & 
Time 
Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Amantini et 
al., 2005 
Italy 

N=60  
n=45 
completed the 
study 
age range-17-
72 yrs 
mean time in 
acute coma- 
14 days (8-56 
days) 

GCS </=7 SSER, 
GCS, EEG 

Time of 
admission to 
hospital 

Time of admission, 1 
yr post discharge from 
hospital 

GOS • 52% of those admitted scored 1-3 
on the GOS, while the remaining 
48% scored 4-5 on the GOS (n=45). 
• Of the 29 pts with bilaterally or 
monolaterally normal ESPs, 27 
awoke and 25 of these had a good 
outcome. 
• All of those with bilateral loss of 
cortical responses had a bad 
outcome (n=11) 
• 8 of the 9 pts with unilateral 
absence of cortical SEPs died or had 
severe disability. 
• The category with the greatest 
prognostic uncertainty was the 
bilaterally preserved but abnormal 
SEPs. 
• GCS >/=5 on the 10th day was a 
good predictor of awakening, but not 
good at predicting functional 
recovery. 
• Of those with a GCS <5, 17 had a 
bad outcome and 5 had a good 
outcome. 
• Of those who had a reactive EEG 
on day 10, 30 regained 
consciousness but 7/30 had a severe 
disability. 
• Of those with an unreactive EEG 
(n=24), 18 had a bad outcome, while 
the remaining 6 had good functional 
recovery. 
• GCS and EEG reactivity showed 
lower sensitivity, specifity and 
predicting value compared with 
SEPs. 
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Tool Name: Somatosensory Evoked Potentials (SEPs)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome 
(Tool & 
Time 
Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Carter & 
Butt; 2005 
Australia 

n=25 studies described as 
"severely" 
brain injured 
or "comatose" 
or have 
majority of 
patients<8 

      Glasgow 
Outcome 
Score 

• For the prediction of unfavorable 
outcomes, compared to other tests, 
SEPs     -were associated with far 
fewer false positives     -tended to 
have higher numbers of true 
negatives     -tended to be associated 
with higher numbers of false      
negatives and fewer true positives     
-*except pupillary responses were 
more sensitive than        SEPs and 
GCS more specific than SEP•for the 
prediction of favorable outcomes, 
only clear patter is that SEPs tended 
to be associated with higher numbers 
of true positives and fewer false 
negatives than other tests     -*except 
motor and pupillary responses, GCS, 
CTs were        more sensitive 

•favorable 
outcome=G
OS normal 
and 
moderate 
while 
severe 
disability•un
favorable 
outcome= 
vegetative 
state or 
death 

  

Claassen et 
al., 2001 
Germany 

n=31 GCS 3-4 
and 
GOS 

Glasgow 
Coma 
Scale 

Upon 
admission to 
neurologic 
ICU 

Admission 
3 mos 
6 mos 

Glasgow 
Outcome 
Score 

• Initial SEP showed a significant 
relationship with outcome at 6 mos 
(p=0.020) 
• Follow-up SEP (mean of day 5.7) 
improved the predictive power of 
SEP (p=0.009) 
• age and severity of diffuse axonal 
injury identified as outcome 
predictors 
• Patients with normal initial SEP had 
good outcomes at 6 mos 
• Patients with initial unilateral or 
bilateral pathological SEP findings 
had variable outcomes at 6 mos 

•SEP 
recorded 
within 48 
hours of 
injury 
•outcomes 
dichotomize
d 
(good=GOS 
1-3; 
bad=GOS 
4-5) 

  

Fischer et 
al., 2004 
France 

n=346 
mean 
age50.73 
(range 8-93) 

GCS 3-4: 156 
GCS 5-7: 190 

Glasgow 
Coma 
Scale 

At time of 
recording of 
evoked 
potentials  

Admission 
12 mos 

Glasgow 
Outcome 
Score 

• Presence of middle latency evoked 
potentials (MLAEPs) and late 
auditory evoked potentials (N100) 
were correlated with waking from 
coma (p<0.01 and p<0.02 
respectively) 
• The following variables were related 
to awakening: age, etiology, pupillary 
light reflex, GCS on admission to 
ICU, neurologic impairment, 
neurologic surgery, presence of 
brainstem auditory evoked potentials, 
MLAEPs, N100, and the mismatch 
negativity component of the event-
related potentials 

•mean time 
between 
coma onset 
and 
recording of 
evoked 
potentials: 
10.34 days 
(range 1-77 
days) 

  



_____________________________________________________________________________________________ 
© 2008 Evidence Based Classification of Brain Impairment 

-69- 

Tool Name: Somatosensory Evoked Potentials (SEPs)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome 
(Tool & 
Time 
Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Lew et al., 
2003 
USA 

n=22mean 
age:35.6 

mean initial 
GCS=3.8 
(range 3-7) 

Glasgow 
Coma 
Scale 

After 
resuscitation 

•After resuscitation•At 
time of 
electrophysiologic 
testing (within 8 days 
after TBI onset)•1, 3, 
& 6 mos after 
electrophysiologic 
testing 

Glasgow 
Outcome 
Scale--
Extended 

• Bilaterally absent SEP responses 
were correlated with poor prognosis 
(death or persistent vegetative state) 
at 1, 3, & 6 mos (p-
value<0.05)•sensitivity, specificity, 
positive predictive value, & negative 
predictive value of those in the group 
with absent SEP responses were 
83.3%, 100%, 100%, & 94.1% 
respectively at 6 mos•patients with 
present but abnormal SEP responses 
had outcomes ranging from 3-5 at 3 
mos and 2-7 at 6 mos•sensitivity, 
specificity, positive predictive value, 
& negative predictive value of those 
in the groups with present but 
abnormal or bilateral normal SEP 
responses were 83.3%, 50%, 38.5%, 
& 88.9% respectively at 6 mos 

•SEP was 
compared 
to cognitive 
event-
related 
potentials 
but only 
results for 
SEP were 
presented•
SEP 
recorded 
within 8 
days of 
injury 

  

Ozbudak-
Demir et al.,  
1999 
Turkey 

n=26 
gender: m=18, 
f=8 
age: mean 
28.7 yrs 

length of time 
in coma-
average 30.8 
days 

Barthel 
Index, DRS, 
Mini-Mental 
Status 
exam, 
Rancho, 
Sensory 
somatic 
evoked 
potentials 

At time of 
admission to 
rehab-on 
average 205 
post injury. 

time of admission and 
discharge to rehab 

DRS, 
Barthel 
Index and 
Motricity 
index 

• Patients with better SEO responses 
were more likely to experience 
greater functional and motor 
improvements. 
• Cognitive functions ere not related 
to SEP results 

This group 
of 
individuals 
underwent 
rehab 200 
days or 
more post 
injury.  No 
discussion 
on how 
rehab within 
that time 
might have 
impacted 
the results 
of study. 
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Tool Name: Somatosensory Evoked Potentials (SEPs)   
Background Results   
Author 
Year 
Country 

Sample Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used 
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome 
(Tool & 
Time 
Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Sleigh et al., 
1999 
New 
Zealand-
Australia 

n=123 GCS: 3-5 = 
48%         6-8 
= 30%        
>/=9 = 22% 

GCS, SSEP admission to 
hospital 

with in the first 48 hrs GOS - 1 yr  • Of the 51 individuals with a 
bilaterally normal CCT, 57% (n=29) 
had a GOS of 5 at one year follow-
up.•11 individuals with bilaterally 
absent SSEPs at 24 hrs, 10 died 
either within the first 48 hrs or within 
the first few weeks. • It was noted 
that the most sensitive predictor of 
death was a combination of fixed 
pupils and absent SSEPs.• Over all it 
was felt that the use of SSEP 
monitoring in the ICU provided a 
reliable predictor of outcome from 
severe brain trauma 

    

Soldner et 
al., 2001 
Germany 

n=30 
 
mean age - 
26.9 yrs 

GCS:13-15=1 
         9-12=2 
         3-8 = 27 

GCS, MRI, 
CT, SEP 

admission to 
hospital 

MRI were done from 
the 2 to 34 day post 
admission, CT were 
done within the first 
24 hrs. 

GOS  was 
assessed 
upon 
discharge, 
3 mths 
later, and 1 
yr post 
discharge 

• The median nerve SEP and the 
GOS one year post discharge 
correleated to patients with lesions in 
the brainstem and corpus callosum.  
• All individuals with bicorticalloss of 
M-SEP had an unfavorable outcome 
(GOS 2). 
• The volume of brainstem lesion 
correlated to GOS. 
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Tool Name: Trail Making Test 
Background Results 
Author 
Year 
Country 

Sample 
Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity 
was 
Assigned 

Key Time Points 
During Study 

Outcome (Tool 
& 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Little et al.,  
1996 
USA 

n=202 
mean age: 
33.22 yrs 

Not available Not available Not available Admission to post-
acute rehab 
 
Discharge (?) 

Disability Rating 
Scale 
and  
Living Status 
Scale 
 
at discharge (?) 

• The Trail Making Test A and B had 
correlations of 0.54 (p<0.001) and 0.61 
(p<0.001) respectively with the Disability 
Rating Scale 
•  With the Living Status Scale, they had 
correlations of 0.37 (p<0.001) and 0.39 
(p<0.001) respectively 

• All patients 
suffered closed 
head injuries from  
MVA, fall, blow 
from blunt 
instrument. 
• Mean days post-
injury: 613.65 
(range 11 to 8898 
 days). 
• It was not stated 
whether the 
outcome tool was  
administered at 
discharge. 
 
Tools used: DRS, 
LSS 
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Tool Name: Wisconsin Card Sorting Test 
Background Results 
Author 
Year 
Country 

Sample 
Size; 
Age  

Sample 
Composition  
by Severity 

Tool Used  
to Define  
Severity 

Time Severity  
was Assigned 

Key Time Points 
During Study 

Outcome 
(Tool & 
Time Point) 

Conclusions Notes Dichotomize? 
(Yes/No) 

Little et 
al., 1996 
USA 

n=202 
mean age: 
33.22 yrs 

Not available Not available Not available Admission to post-
acute rehab 
 
Discharge (?) 

Disability 
Rating Scale 
and  
Living Status 
Scale 
 
at discharge 
(?) 

• The WCST--Perseverative 
Responses and the WCST--
Categories had correlations of 0.30 
(p<0.01) and 0.31 (p<0.01) 
respectively with the Disability Rating 
Scale 
•  With the Living Status Scale, they 
had correlations of 0.26 (p<0.05) and 
0.28 (p<0.05) respectively 

• All patients 
suffered closed 
head injuries 
from MVA, fall, 
blow from blunt 
instrument 
• Mean days 
post-injury: 
613.65 (range 11 
to 8898 days) 
• It was not 
stated whether 
the outcome tool 
was 
administered at 
discharge 
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Appendix B   
January 30th Consensus Voting Results 

 
 

Glasgow Coma Scale 
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Glasgow Coma Scale 
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Glasgow Coma Scale  
 



_____________________________________________________________________________________________ 
© 2008 Evidence Based Classification of Brain Impairment 

-76- 

Disability Rating Scale 
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Post Traumatic Amnesia     
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Appendix C 
Assessment Tools 

 
 

Glasgow Coma Scale 
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Galveston Orientation and Amnesia Test (GOAT) 
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Disability Rating Scale (DRS) 
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Disability Rating Scale (DRS) 
 

 
DRS Outcome Categories 
0 None 
1 Mild 
2-3 Partial 
4-6 Moderate 
7-11 Moderately severe 
12-16 Severe 
17-21 Extremely severe 
22-24 Vegetative state 
25-29 Extreme vegetative state 
30 Death 


