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Abstract
Traumatic brain injury (TBI) is one of the leading cause of death and disability in the world. Genetics
may play a major role in the functional outcome of TBI which is least explored. Objective of the study
was to evaluate the association of p53 gene polymorphism with the functional outcome after TBI in
terms of Functional Independence Measures questionnaire (FIM).
Prospective Cohort study was conducted on 58 TBI patients admitted in the Neurosurgery wards of
J. K. S. H. C. Hospital. The influence of p53 gene polymorphism on Functional Independence Measures
(FIM) scores of TBI patients was studied Genotyping of p53 gene was carried out by PCRRFLP.Functional outcome after TBI was carried out using Outcome tools like, GOSE and FIM. Study
subjects were assessed on admission, discharge, 3 and 6 months of injury. Statistical analysis was
carried out using GraphPad Prism 9.
There was no significant difference in the distribution of observed and expected homozygous
dominant (GG), heterozygous (CG) and homozygous recessive (CC) alleles among cases and controls
[χ²=0.004 and 0.233 respectively; p>0.05].
The association between p53 polymorphic genotypes and GCS,GOSE, at 3 months and 6 months
and FIM on admission, disch arg e, 3 an d 6 mon ths was statistically insignificant, chisquare
values being 0.432, 2.488, 1.102, 0.803, 0.564, 0.227and 0.140 respectively, p>0.05. FIM was a poor
tool for the assessment of outcome at 3 months as well as at 6 months. Area under the curve (AUC)
were 0.155 and 0.250 respectively at 3 and 6 months.
There was no significant association between p53 gene polymorphism and functional outcome after
TBI. However patients with CC genotype (proline/proline) had less severe injuries, whereas the extent
of recovery was maximum in GG containing genotypes, supported by their shortest length of hospital
stay.
Keyword: : p53, gene polymorphism, Traumatic Brain Injury, Arginine variant, proline variant,
Functional Independence Measures (FIM)
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Introduction
Head injury is the most common cause of
trauma-related death and severe disability. India has
the second largest world population and over a
quarter of the world's trauma deaths occur in India.
Data from the national crime record bureau report
an increase of 63% in accident related deaths over
the period 2004-2013 [1]. The total volume of TBI in
India is unknown, but estimates suggest that there
are more than a million trauma related deaths in
India per year, of which 50% are TBI related. The
outcome for patients with TBI depends upon the
severity of the primary injury and also on the extent
of the secondary brain damage. The secondary
damage to brain is a neuro inflammatory
phenomenon, mediated by the activation of
astrocytes and microglia, damage to the blood brain
barrier and production of various cytokines. The
detailed understanding of these secondary
pathophysiologic responses to brain injury offers
the prospects of developing new therapeutic
modalities. One means of exploring such
physiological and pathophysiological pathways is
through the use of genetic tools.
Genetic factors, contribute to the causation
of brain injury, such as cerebral arterial aneurysms
and dementia, as well as influence the outcome
after such an injury [2]. Identifying these genetic
elements and establishing a causative association of
such a gene and traumatic brain injuries is a
complicated task as a variety of environmental
factors may have a role in the disease pathogenesis
as well as outcome determination. The extent of
neuronal injury is also influenced by factors like
intracranial pressure and cerebral blood volume,
cytokine and inflammatory response, tissue oxygen
tension, temperature, drug therapies etc. There may
be an interaction between these factors and
genetics to influence the overall outcome [2]. Hence
the identification of genetic element is a difficult
task in multi-factorial diseases like TBI.
The p53 tumor suppressor factor is a key
regulator of DNA repair, cell cycle progression,
apoptosis, and neuronal damage [3]. p53 is induced
shortly after TBI, while its inhibition is assumed to
offer neuroprotection [4,5]. The polymorphism of
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p53 gene may play a role in determining the
functional outcome after TBI.
The Functional Independence Measure
(FIM) is an instrument that was developed as a
measure of disability for a variety of populations and
is not specific to any diagnosis. The FIM instrument
includes measures of independence for self-care,
including
sphincter
control,
transfers, locomotion, communication, and social
cognition. It is an 18-item, seven-level, ordinal scale
intended to be sensitive to changes over the course
of a comprehensive inpatient medical rehabilitation
program. It uses the level of assistance an individual
need to grade functional status from total
independence to total assistance. The tool is used to
assess a patient's level of disability as well as a
change
in
patient
status
in
response
to rehabilitation or medical intervention. This tool
may be useful in assessing the functional outcome
post-traumatic brain injury.
There have been very few such studies in
literature to correlate the association of genes and
their polymorphisms, with the outcome after severe
traumatic brain injury. Such a study will open new
insights into the therapeutic possibilities in TBI. The
association of these genes and their polymorphisms
with outcome after TBI can be a basis of future
therapeutic trials targeting such genes. This will
open an entire new era of genetic therapeutic
modalities in the management of TBI. Gene
polymorphism may be an early marker in predicting
the outcome after severe TBI. There are only a few
such studies available to the best of our knowledge.
The functional independence measure (FIM)
is one of the most widely used measures of function
in rehabilitation. It is an 18-item scale used to assess
the patient's level of independence in mobility, selfcare, and cognition. However, it may lack sensitivity
in patients with very low or very high levels of
function. Therefore, the FIM may be an inadequate
outcome measure for patients at either extreme of
TBI recovery. However, FIM has been incorporated
in the study to assess the outcome after TBI.The
tool was used as one of the functional outcome
assessment
tools
after
TBI.
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There are only few studies which find the
association of the functional outcome and gene
polymorphisms in TBI patients to the best of our
knowledge.
Objectives
The objectives of the study were to,
1. evaluate the patterns of Arg 72 Pro
polymorphism of p53 gene in TBI patients
as compared to controls
2. find out whether there is an association of
p53 gene polymorphism with the outcome
after traumatic brain injury, in terms of
extended Glasgow outcome scale(GOSE)
and functional independence measure (FIM)
Methodology
The present Cohort study was conducted in the
Molecular division of central research laboratory by
Department of Biochemistry in collaboration with
the Department of Neurosurgery, KSHEMA,
Mangalore
Inclusion Criteria:
Traumatic brain injury patients fulfilling following
criteria were included
i.
ii.

patients between the ages of 18-60
years.
patients with mild, moderate or severe
injury within 24 hours of injury, after
resuscitation and stabilization at
admission.

Exclusion Criteria:
TBI patients with following associated conditions
were excluded.
i.
ii.
iii.
iv.

Anoxic intra-cerebral damage or brain
death
Spinal cord injury.
Neurological disorders
Cerebrovascular diseases

Three ml of blood was collected in EDTA tubes after
obtaining written informed consent from the
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patient or their first degree relatives. DNA isolation
was done by the salting out method. The quality of
the DNA was checked by electrophoresis on 0.8%
Agarose gel, containing ethidium bromide (0.5
µg/ml) in TAE buffer. The quantification and purity
of DNA was checked by the spectrophotometer
(ratio of OD260 / OD280). DNA concentration was
calculated using the following formula:
Concentration (µg/ml) of DNA in original solution=
Absorbance x 100 x 50 µg/ml.
Amplification and Genotyping of the gene
polymorphism: p53 gene was genotyped using PCRRFLP method. Details of forward and reverse
primers, restriction enzymes and reaction conditions
are as given in table 1.
Outcome assessment:
Functional outcome after TBI was carried out using
Outcome tools like, Glasgow Outcome Scale
Extended (GOSE) and Functional Independence
Measure (FIM). For all categories of TBI the
outcome was assessed at three months and six
months post injury.

Statistical analysis:
Statistical analysis was carried out using Graphpad
Instat version 3. Hardy Weinberg Equilibrium (HWE)
was carried out to evaluate the allelic distribution
and
χ2 test was used to assess association
between genetic polymorphism and outcome.
Kruskal Walli’s followed by the post hoc test, Dunn’s
test was carried out to compare functional
outcomes between different allelic variants as well
as to compare the scores at admission, discharge, 3
months and 6 months. ROCs were constructed to
assess the utility of outcome tools. Correlation of
FIM scores with the length of hospital stay in the
hospital.
Results
Our study participants were 58 cases and controls
with mean age of 38.66± 12.2 (17,62) and 34.3± 12.87
(21,60) respectively. We could not follow up 6 of
them as we could not approach them using the
contact details shared with us. This brings down
number of study subjects to 52 (Figure 1). 3:1 and 4:1
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were the ratios for males to females among cases
and controls respectively. RTA was the common
mode of injury (71.4%), followed by fall (26.19%),
assault and other (2.41%). Total number of TBI
patients sub grouped as mild, moderate and
severely injured according to their GCS score on
admission to hospital are depicted in the figure 2.
Genotyping of TP53
Polymerase chain reaction (PCR) resulted in 448
bp fragment. PCR products were subjected to
Restriction Fragment Length Polymorphism (RFLP)
by digesting with Bstu1 restriction enzyme. Digested
products were subjected to gel electrophoresis
using 2% agarose gel. Fragments which are
undigested (448bp) are CC, fragments with 248 bp
are GG and CG are marked by both 448bp and 248bp
bands (Figure 3).
We did not find a significant difference between the
allelic distribution of genotypes among cases and
controls. In cases χ²= 0.004, p= 0.474, q= 0.529 and
in controls χ²=0.233, p=0.603, q=0.396 (Table 2).
Distribution of p53 polymorphic allele did not show
a significant gender difference (χ² = 2.05, p= 0.151).
The polymorphic genotypes of p53 and GCS score
on admission did not show any significant difference
(χ² 0.432, p=0.512). However, GCS was highest
among CC genotype. Similarly, extended Glasgow
outcome scale (GOSE) scores at 3 and 6 months
were not significantly different among all the
genotypes with χ²=2.488 and 1.102 respectively
(p>0.05), highest scores were observed among the
Proline (CC) containing genotype, suggesting better
outcome (Table 3).
FIM scores were recorded on admission, discharge,
3 months and 6 months which even failed to show a
significant association with p53 genotypes.
(χ²=0.803, 0.564,0.227 and 0.140 respectively,
p>0.05).
Motor and cognition components along with the
total scores on admission, discharge, 3 and 6
months follow up were compared among different
genotypes. Difference in improvements were
analyzed statistically. Except the scores of Cognitive
component on admission (p=0.019), no significant
difference in scores were noted on comparing the
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scores of different genotypes. Though not
significant, highest scores in every component were
scored by CC genotype, followed by CG and GG
genotype carriers (Table 4).
Friedman test was applied to analyze the functional
outcome in TBI patients (Table 5). The motor,
cognition components and total scores on
admission, discharge, 3 and 6 months follow-up for
each genotype were analyzed. CC genotype carriers
showed drastic improvement during discharge
compared to admission (47%), but mild
improvement was seen at 3 and 6 months of injury
as compared to the score at discharge (11.6% and
2.5% respectively). The improvement was
statistically significant (p<0.0001*) The similar
recovery pattern was seen in patients with
heterozygous allele, CG . The percentage
improvement in scores were 37.5, 2.9 and 3.5 from
admission to discharge , discharge to 3 months and
3 months to 6 months respectively with a significant
p= 0.0046. Improvement scores from admission to 6
months post injury were statistically insignificant
among GG carriers (p=0.09) (table 5). Cognition
component showed significant improvements
among CC, CG ang GG carriers (p=0.0014, <0.0001
and 0.0234 respectively). Similarly, total scores were
statistically significant among CC, CG and GG carriers
with p values <0.0001, <0.0001 and 0.0015
respectively.
There were 6 deaths noted among CG genotype and
5 deaths among GG genotype. Post traumatic
incidence of Epilepsy were observed among CG
genotype carriers.
There were totally 65.38% of subjects (without
considering genotype) scored a total FIM score less
than 50% showing maximum dependency on
admission. At the time of discharge, the number
was brought down to 31.11% which again got
reduced to 4.87% during 3 and 6 months’ follow-up
(Table 6). At six months follow up, there were
95.12% of people displaying minimal dependence.
The utility of the outcome assessment tools in
assessing the recovery of patients after TBI was
evaluated by ROC.
FIM was a poor tool for the assessment of
outcome at 3 months as well as at 6 months. Area
under the curve (AUC) were 0.155 and 0.250
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respectively at 3 and 6 months. Sensitivities
were 38.1% and 15% respectively with a cut off scores
of 125 and 121 at 3 and 6 months (Figure 3 and 4).
Length of stay in the hospital (LOS) was the highest
for patients with GG median 8.5(5.5, 13.5) as
compared to CG 6(4, 9) and CC 6.5 (3.5, 18.3) in
days. Extent of improvement was shown to be
1.09,1.10 and 1.27 in CC, CG and GG respectively at 6
months as compared to 3 months by GOSE.
Improvement by FIM was nearly double at discharge
in GG genotypes ,1.5 times in CG, 1.37 times in CC as
compared to admission scores. However, LOS was
not statistically significant (p=0.689) in various
genotypes.
Correlation of functional scores with the LOS in
the hospital is as depicted in table 7.
Significant negative correlation was seen between
LOS and total FIM score at discharge, 3 and 6
months. This indicates longer hospital stay among
subjects with lower FIM score (Table 7).
The correlation was negative at discharge and 3
months in both CC and GG genotypes. Whereas, it
was significant at 6 months as well in patients with
CC genotype.
Discussion
The p53 has different genotypes expressions,
homozygotic Arg72Arg (wild type), heterozygous
Arg72Pro, and homozygous Pro72Pro (mutant
varieties). Based on the presence of proline or
arginine, they can be homozygous dominant(GG),
heterozygous(CG) and homozygous recessive(CC).
G containing alleles code for arginine and C
containing alleles code for proline.
In our study, predominance of ‘C’ alleles were
observed in controls (Table 2). Whereas in cases ‘G’
allele was predominant. However, there was no
significant difference between the observed and the
expected allele frequencies as per HWE results
(p>0.05).
The detection of the genotypes variants is due to
the difference in their electrophoretic mobility [6].
The single nucleotide polymorphism of p53 has been
implicated to be play a major role in the functional
outcome of patients with TBI [7]. Marked functional
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differences have been reported between the
genotypes forms, Arg/Arg and Arg/Pro of the p53protein [8-11]. The Arg72Arg form is found to have a
key role in inducing apoptosis. Arg72Pro form has a
main role in activating p53 dependent DNA repair by
arresting cell cycle at G1 phase [12-15].This fact
justifies the protective role of proline containing
allele in TBI.
The frequency of the expression of SNP of p53,
exhibit variability based on ethnicity.Highest
expression of proline was seen among South
Africans(70%) and 23% among Western Europeans.
Pro72Pro(CC) allele may be of protective value
against sunlight-induced diseases as suggested by
the latitude gradient from Europe to Africa [16],
however, contradictory studies are available on risk
of skin malignancy [17,18].
The reduced mortality in Pro/Pro homozygotes vs
Arg/Pro heterozygotes and Arg/Arg homozygotes,
which could result from a generally increased
robustness caused by decreased pro-apoptotic
activity and increased cell cycling arresting abilities
of the Pro72 versus the Arg72 version of p53,
thereby protecting a person experiencing any
critical illness [9,13,19].
Severity of injury as assessed by GCS, was highest in
patients with CC (1.2-1.3 times) compared to other
genotypes (through insignificant). This suggests an
insignificant association between the severity of
injury and CC genotype of p53 (table 3). GOSE scores
were also the highest in CC genotype at 3 months
and 6 months suggestive of a better recovery in
proline containing genotypes. Patients with CG and
GG showed lower moderate disability at 3 months
and upper-moderate disability at 6 months, whereas
CC genotype showed upper moderate disability at 3
months and lower good recovery at 6 months.
Extended Glasgow outcome scale (GOSE) is a more
sensitive and preferred tool compared to Glasgow
outcome scale, which is taken as gold standard tool
to assess the outcome in our study.
Recovery after TBI is heterogeneous and depends
on the age of the patient, and the nature, location,
and extent of the injury [20,21]. The known
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predictors account for only a limited percentage of
the variation in outcomes. We can only emphasize
that genetic factors influence the outcome as in
addition to other factors.
The FIM questionnaire assesses motor as well as
cognition components separately the scores being
91 and 35 respectively with a total score of 126.
When motor component of FIM was analyzed in the
three genotypes a highly significant increment was
noted in the scores at admission, discharge 3
months and 6 months for CC and CG (p value being
<0.0001*0.0046*respectively) and insignificant
increment was noted for GG p=0.09 respectively)
(table5).
At admission higher FIM motor score was seen in CC
genotypes and lowest in GG genotypes. But at the
end of 6 months, CC, CG and GG genotypes had
similar score suggesting a better recovery in
patients with all groups by 6 months irrespective of
genotype (table 4).
Scores difference between discharge and admission
was significant in all genotypes (p<0.0001). The
difference was insignificant for 3 and 6 months. On
comparing overall difference in FIM motor scores of
admission compared to discharge, 3 months and 6
months. A significance (p= 0.0046) was obtained
(table 5). Difference score almost doubled at 6
months compared to discharge, suggesting overall
better wellbeing at 6 months.
FIM total scores were insignificantly different
among all the three genotypes when compared at
admission, discharge, 3 months and 6 months (table
5). Admission total score was the highest in CC, 1.2
times and 1.7 times compared to CG and GG. This
implies a less susceptibility of CC alleles for injury.
GG genotypes were at higher risk of severe injury.
However, recovery rate was better in GG genotypes
at 3 months and 6 months as shown by the high
score.
Utility of the FIM questionnaire at 3 and 6 months to
assess the recovery of TBI patients, taking GOSE as
gold standard was analyzed by ROC (fig 3&4).
Curves lied below the diagonal line, suggesting a
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poor accuracy. Low area under the curve, sensitivity
and specificity suggest that FIM may not be a
suitable tool for assessing functional outcome of
TBI.
Patients with CC genotype required moderate
assistance at admission as per FIM scale
interpretation. The conditions remained the same
(even-though scores improved) at discharge and 3
months. Clinical improvement was observed at 6
months as they moved to minimal assistance zone.
Patients with CC genotype required moderate
assistance at admission as per FIM scale
interpretation. The conditions remained the same
(even-though scores improved) at discharge and 3
months. Clinical improvement was observed at 6
months as they moved to minimal assistance zone.
CG and GG genotypes needed maximum assistance
at admission. At discharge they moved to moderate
assistance category and to minimum assistance
category at 3 months. This fact implies that patients
irrespective of genotype, showed maximum
improvements at 3 and 6 months follow up. Similar
pattern of recovery was observed in cognitive
scores and total FIM scores. A significant negative
correlations observed between FIM total scores and
LOS suggest a prolonged length of hospital stay in
patients with slower recovery. this pattern was
more marked in patients with CC and GG genotypes
(Table 7).
The p53 tumor suppressor factor is a key regulator
of DNA repair, cell cycle progression, apoptosis, and
neuronal damage. p53 is induced shortly after TBI,
while its inhibition is assumed to offer neuroprotection [3-5,24].
p53 tumor suppressor gene
because of its pro-apoptosis property and has been
reported to have human longevity, cancer risk and
survival [25,30]. It has been acknowledged that p53
contributes to neuronal cell apoptosis and
autophagy, as well as trans-activating genes that
play a role in neuronal cell repair and regeneration,
supporting warranting investigation into of the
relationship between p53 and TBI outcomes
[28,31,32]. Exploratory animal studies have also
identified changes in expression of p53 following
closed head injury, ischemic brain injury, lateral fluid
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percussion mediated injury and p53 deficient mice
[7, 33-36]. Specifically, these animal models have
found an upregulation of p53 in the nucleus of
injured cells following TBI [35].
All these evidences support the role of p53 gene in
determining the functional outcome after TBI.
Conclusion
It could be concluded from the study that there was
no significant association between p53 gene
polymorphism and functional outcome after TBI in
terms of FIM scores. However, patients with CC
genotype (proline) had less severe injuries, whereas
the extent of recovery was maximum in GG
containing genotypes. FIM was not a sensitive and
specific tool to assess the functional outcome after
TBI, as compared to GOSE as the gold standard.
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Table 1: Reaction conditions for PCR-RFLP technique for the genotyping of p53
SNP

Location

Forward Primer

(Base
change)

Reverse Primer

p53

Promoter

Arg72Pro

G>C

(rs1042522) Arg>Pro

PCR
Program

PCR
Fragment
length

(35
cycles)

(Bp)

5’
CCTGAAAACAAC
GTTCTGGTAA 3’

94°C, 5”

448bp

5’
GCATTGAAGCTC
CATGGAAG 3’

55°C,30’,

94°C,30’,

Restrictio
n
enzyme,
Incubatio
n
temperat
ure
BstUI,
37°C

72°C,30’
72°C, 7”
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TBI Patients enrolled for study =58

Patients excluded due to loss to
follow up= 6

Patients included in the study= 52

Total number of deaths
= 11

Completed 6 months follow
up =41

Figure 1: Flowchart depicting patients included in the study.

NUMBER OF PATIENTS N(%)

CLASSIFICATION OF TBI PATIENTS
ON THE BASIS OF GCS SCORE
19(32.69)

MILD (14-15)

22(38.46)
17(28.85)

MODERATE(9-13)

SEVERE(3-8)

TBI SEVERITY ACCORDING GCS SCORE

Figure 2: Bar diagram showing classification of TBI patients under severity subgroups on the basis of
GCS score on admission to hospital.
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Figure 3: Agarose gel electrophoresis of RFLP digested p53 PCR with BstU1 restriction endonuclease

Table 2: Showing the Allelic Distribution of p53 Arg72 Pro i n cases and controls.
Gene variant
CC
CG
GG

Observed
Expected
Observed
Expected
Observed
Expected

Genotype frequency
Cases
13
13.03
29
28.92
16
16.03

Control
22
21.12
26
27.75
10
9.12

χ² value
0.4741 (cases)
(p=0.4741
q=0.525)
0.2328
(Control)
p=0.6034
q=0.393

Table 3: Comparison of scores of various scales in TBI with respect to p53 genotype.
p53 genotype
GCS on Admission
(N= 58)
GOSE- 3 months
follow up
(N=41)
GOSE- 6 months
follow up
(N=41)

CC
Mean ±SD (n)
15 (8.25- 15)
(n=12)
7 (4.5 – 8)
(n=12)

CG
Mean ±SD (n)
12 (6.5- 15)
(n=29)
6 (4 – 7)
(n=19)

GG
Mean ±SD (n)
9 (5 - 11)
(n=16)
4 (3 – 7)
(n=11)

p value

8 (7 - 8)
(n=12)

7 (4 - 8)
(n=18)

6.5 (6 - 8)
(n=11)

0.26
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Table 4: Comparison of FIM scores among different genotypes
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FIM

TIME OF
SCORING

CC

CG

GG

P value

Motor score

Admission

49.5 (15 – 71.8)
(n=12)

13 (13 – 68.5)

13 (13 – 31)

0.084

(n=25)

(n=15)
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Discharge

Cognition score

Total score

81 (36.8 – 91)
(n=12)

70 (28.3 – 91)

3 months

91 (59 - 91) (n=12)

6 months

745 (pag 732-752)

59.5 (19- 85.5)
(n=12)

0.113

91 (69 - 91) (n=19)

91 (81 – 91)
(n=10)

0.404

91 (67 – 91) (n=12)

91 (91- 91) (n=19)

91 (91- 91) (n=10)

0.68

Admission

31.5 (7.5, 35)
(n=12)

5 (5,32.5) (n=25)

5 (5, 10) (n=15)

0.019*

Discharge

35 (28.3, 35)
(n=12)

29 (9.25, 39) (n=20)

27.5(6.25,34.5)
(n=12)

0.197

3 months

35 (35, 35) (n=12)

35 (33, 35) (n=19)

35 (33, 35) (n=10)

0.82

6 months

35 (35, 35) (n=12)

35 (35, 35) (n=19)

35 (35, 35) (n=10)

0.8

Admission

81 (22.7,107)
(n=12)

18 (18,101) (n=25)

18 (18,41) (n=15)

0.067

Discharge

113 (71.8,126)
(n=12)

97.5 (36.8, 126)
(n=20)

87 (25.3, 117)
(n=12)

0.30

3 months

126 (88,126)
(n=12)

126 (102,126)
(n=19)

126 (108,126)
(n=10)

0.90

6 months

126 (98,126)
(n=12)

126 (126,126)
(n=19)

126 (126,126)
(n=10)

0.38

(n=20)
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Data represented as Median IQR(25%, 75%). ⁕Reduced number of participants from admission to
discharge was due to deaths, at 3 months follow up were due to deaths and loss to follow up.
Test : Kruskal wallis.
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Table 5: Comparison Improvements in FIM score with every follow up with respect to p53 Genotypes
Data represented as Median IQR(25%, 75%) . ⁕Reduced number of participants from admission to
discharge was due to deaths, at 3 months follow up were due to deaths and loss to follow up.
:Friedman test.
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FIMComponent

p53
genotype

Admission

Discharge

3 month

6 month

P value

MOTOR

CC

49.5 (15 –71.8)
(n=12)

81 (36.8 – 91)
(n=12)

91 (59 - 91)
(n=12)

91 (67 -91)
(n=12)

<0.0001*

CG

13 (13 – 68.5)

70 (28.3 – 91)

91 (69 - 91)

91 (91- 91)

0.0046*

(n=25)

(n=20)

(n=19)

(n=19)
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GG

13 (13 – 31)

59.5 (19-85.5)
(n=12)

91 (81 – 91)
(n=10)

91 (91- 91)

31.5 (7.5, 35)

35 (28.3, 35)

(n=12)

(n=12)

35 (35, 35)
(n=12)

35 (35, 35)
(n=12)

0.0014
*

CG

5 (5,32.5) (n=25)

29 (9.25, 39)
(n=20)

35 (33, 35)
(n=19)

35 (35, 35)
(n=19)

<0.0001
*

GG

5 (5, 10)

27.5(6.25,34.5)
(n=12)

35 (33, 35)
(n=10)

35 (35, 35)
(n=10)

0.0234*

<0.0001
*

(n=15)
COGNITION

CC

(n=15)
TOTAL
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0.09

(n=10)

CC

81 (22.7,107)
(n=12)

113 (71.8,126)
(n=12)

126 (88,126)
(n=12)

126 (98,126)
(n=12)

CG

18 (18,101)
(n=25)

97.5 (36.8, 126)
(n=20)

126 (102,126)
(n=19)

126 (126,126) <0.0001
*
(n=19)

GG

18 (18,41) (n=15)

87 (25.3, 117)
(n=12)

126 (108,126)
(n=10)

126 (126,126) 0.0015
*
(n=10)

Table 6: Number of TBI patients distributed under FIM score categories of dependence.
FIM TOTAL
SCORES

ON ADMISSION
ON DISCHARGE
AT 3 MONTHS
AT 6 MONTHS

MAXIMUM
DEPENDENCE
(<25-50%)
N (%)
34 (65.38)
14(31.11)
2(4.87)
2(4.87)

MODERATE
DEPENDENCE
(51-75%)
N (%)
4(7.69)
6(13.63)
4(9.75)
0

MINIMAL
DEPENDENCE
(76-100%)
N (%)
14(26.92)
24(54.54)
35(85.36)
39(95.12)
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44
41
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Fig 3: ROC to Assess Functional outcome at 3 months

Fig 4: ROC to assess outcome at 6 months
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Figure 5: Median length of stay in hospital among various subgroups of TBI.

Table 7: Correlation of length of stay with various components of FIM scores

LOS in days

FIM Discharge

FIM 3 months

FIM 6 months

r

p

r

p

r

p

ALL
patients

-0.6309

<0.0001* -0.5718

<0.0001*

-0.4945

0.0010*

CC

-0.8114

0.002*

-0.8311

0.0004*

-0.8227

0.0008*

CG

-0.4227

0.0714

-0.3661

0.123

-0.2951

0.22

GG

-0.7378

0.018*

-0.7554

0.018*

-0.2910

0.5
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