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Abstract

Background and purpose: Traumatic brain injury (TBI) is a public health problem around the
world. The Glasgow Coma Scale (GCS) and Full Outline of Unresponsiveness (FOUR) score are the
most common tools in this patients. This study aimed to assess time-related GCS and FOUR scores
evaluation in predicting outcome in TBI patients.

Materials and methods: The present prospective cross-sectional study was conducted on 120
TBI patients admitted to an intensive care unit. GCS and FOUR scores were evaluated in four times,
including the first hour, and then 24, 48, and 72 hours later. For the analysis of data, SPSS V. 22 and
MedCalc v13 were used. The receiver operating characteristic (ROC) curve, sensitivity, specificity, and
positive and negative predictive values of GCS and FOUR score were evaluated to predict the patients'
outcome. Patients' outcome was measured two weeks after hospitalization and for patients who were
discharged earlier than this time the evaluation was done at the time of discharge using modified Rankin
Scale (mRS).

Results: Sensitivity and specificity of the FOUR score in predicting the outcomes were 80% and
84.4% at first stage, 83.6% and 92.2% at second stage, 83.2% and 92.2% at third stage, and 96.4% and
79.7% at fourth stage, respectively. These values for the GCS were 81.8% and 90.6% at first stage, 87.3%
and 93.8% at second stage, 85.5% and 93.8% at third stage, and 87.3% and 93.8% at fourth stage,
respectively

Conclusion: Time-related GCS and FOUR scores evaluation did not have a considerable effect

on predicting the outcome in this patients.

Keywords: Glasgow Coma Scale, Full Outline of Unresponsiveness score, traumatic brain injury,

outcome prediction
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EYE RESPONSE

Eyelids open or opened, tracking or blinking to command
Eyelids open but not to tracking
Eyelids closed but opens to loud voice

Eyelids closed but opens to pain

S = N W A

Eyelids remain closed with pain stimuli
MOTOR RESPONSE

Thumbs up, fist, or peace sign
Localizing to pain

Flexion response to pain

Extension response

S = N W A

No response to pain or generalized myoclonus status
BRAINSTEM REFLEXES

Pupil and corneal reflexes present

One pupil wide and fixed

Pupil or corneal reflexes absent

Pupil and corneal reflexes absent

S = N W A

Absent pupil, corneal, or cough reflex
RESPIRATION

Regular breathing pattern
Cheyne-stokes breathing pattern
Irregular breathing

Triggers ventilator or breathes above ventilator rate

S = N W A

Apnea or breathes at ventilator rate

fksiljkﬁ&g-vﬁ)x:h@)\}ﬁlicadb)uﬁ
52 L s 0 Laplil s s gl o 1 )
Sl 3l el Lo S e 5 Sl

s ol andlas S es s San BT 5 baylns

Qk)&/‘;ﬂf@‘}

Lo &Sl osbial b Sledb| LSJJTC’.'
Srn o s (2SS pos DL fols 4 L plon]
6 23 .33 MRS jlas o 05 5 GCS s 0 03 FOUR
Jsl el s b3yl 0k ¥ s FOUR 5 GCS las
s Sl VY S FA Y 5 4 e 5 ol Sy

LS 5 Tysdal Low 5 5L 51 GCS lrs
D) e i Sl mha A DL VAVE L s
Clm oy S ¥ o pad codd 015 OLES (F-10) I (eoue
Sre el O pn 5 JalS10 0503
S o el Al a8 03 g s 4w gl
otz ey 5 (V=0 0,00) (WS Fuly (1= 0 500)
S 6L slas (GCS Hlas lie 53 . (r)(V-F 6 5a3)
Lwg Y0 Jlw ;5 (FOUR) pspuly ps
odd S e B 51 las opl S gl Wijdicks
Bl sla oS, (S gl (ot ) Sl
FU o lo s slan s 2 03 8 (i 5 e
b 5, Shes ol OLES F o el S e 2Ly
ng‘_s'udffja:‘:dw‘):;wc.kﬁ' 0 o 9 ol
(V) G sl o ai Sl § o 53 555 () L
O oled Jgde) ST e 2l ys

dn s 53 RS Hlas 5l eslizal b Ol les doly
azin 93 5l 5355 slen 45T (S5 33 5 (6 s )
s 5,8 ol a5 Olej s cdd b e e
w3 5,8 o3Il gl 3,8 S5 ¢SO MRSl
Sl (o315 @555 sls Cleb 53 Kawls 5 Slgb
2Ll s ol VALl s (g5 T Hlars &S

7L oJ_a.; )‘ )‘J—" U-:‘ (YOl ol C,.vu Jl:M U'-'-‘

1. modified Rankin Scale

109G Caligas)) « HIEA o)lodds «@Ida § Cuny 0)9s

ahsiile (i) eole olEfils alas Wy



) Sn g aliwl (5345 anklo

o o ,Lg> ;5 MRS L FOUR o aail, ¥ osbocd Jooisr

alllas 3550 S 5hn T Sl plas 5 Olslay 53 (5,5 o510

ol (sinn o ) (S FOUR
<o —/NOA Jsl o e
<efeey —+IAYY £33 A
<o —IAFD p A e
<ofed — AT ol 4o e

A 35GCS 3FOUR Sl 53 S35 5 Sl F o3lad Joutr

bl do e ¥
B Jsl a1 334> po Ao poler e

FOUR score
Clem A AV /Y ag/f
Ss A¥/F 4y/Y VY/¥ vaNy

GCS
Colem AMA %4 AO/D AV
Ss a5 ar/A ar/A ar/A

2

2

2

&
— FOUR2
o GCS2

0 L L T T
0 20 40 60 80 100
100-Specificity

A by o i 6l o ROC (gl sl sai ) oleds 518903
Jsl 4> 0 ;5 GCS LFOUR L g

Sensitivity

20 :
— FOUR1
- GCS1
0 i L

L
(0] 20 40 60 80 100
100-Specificity

Ao ely e A 6l o ROC (glans las Hls go3 Y olod 518905
r): Ala-f):GCSLFOUR .ld..ﬂj

5YY Jas SPSS ) 55le 5 51 Sledb! 56T ol

ST s eslizwl VY Jue medceale ) ;-3 ¢~
lomn Ol it 5 Kla (S35 w55 Jold b
U1 5 daly o bl s eslizul S0 5 5l
St s 5 0ya3T 3l sl Ly LS (sl e
Sl sline o pad oS Ky 2551 ok sl e
e S oslial b Laly o S 53 FOUR 5 GCS
L CAUC) 13 405 o 35 Comls dsloes 5 'ROC
e Ls s a3 40 Oliabl oo 5
G}i.w_a sacut off abed sl s (gl (Youden

A oslizal ely

ol ol 5 e Lt aalllan 3 15 Hlay VY-

4aS L JLo FY/AEVA/A andllas 5550 Ol jlosy oy sline
5155 (TBI 5150 do )3 Vo/A 3 Jlu @ 4l 510
L o3 VY0 5 bgiw 51,5 doys V8V MVA
GCS (slajbns 51 platS” o Jost dlasly Lis e Jlo Lo
Jyd> o> 0¥ a 55 Ll LFOUR

Sl 0l 031 QL:..:V} Y cJLa.f»

LLi 518 n 6l (S 5 Sl 3lie
GCS 5 FOUR Hlas 55 L)l adm o F s i s

RUESI-FPRES IR WHE
& stins 5l GCS s FOUR jlas AUC du i

(\_\c GJL«.; J‘J}«J) J‘u\i u\.&u Al:-f\c BL Uh deﬂ"

> o 5Lz ;3 MRS L GCS ot adal,i¥ o lo Jgdr

aalllan 35 50 (65 o Sl (glog 5 Ol 53 (S 05101

Sls ime ) S GCS
<ofeey — VWY Jsl d> 50
<oy —AFY 33 a0
<e/ey —+ /A4 Py Al o
<e/ee — A polezr a0

1. Receiver Operating Characteristic
2. Area Under the Curve

1094 calngays)) ¢ 1IEA o)laids «@3da § Cunyy 8)93

ohsiile (Sl eole oSSl alas WY



9 FOUR a2 95 (Ui 0lo) 1336 ) amyl@es cwyp

oS sl o sl andlln b auglie L6 Slallas

S 53 0be iz 3 Lajbas 518G o ob5l
aallle 3 loe ol 53 Azl sl s Ollew 1oy S
G50 g e 4 O 5 i1y Lo 55 S
Olylew )3 FOUR 5 GCS jLire 33 0dS o Ky
5 GCS Hlss 93 cCnl o (:L?u“ Sdae glay i L
3 i el i 0Le) Olej 4w 3 FOUR
S 55075 S b it (5,8 ol (235155
530S o Ky Sopdd s gl 56 b, Ol
S ) e gLl 53 Hlame 55 5 3,100 sl
V3D slss 5 p (oYU (Shs s Conleo
e B T e
3Laj) Ole aw 53 1, GCS [l 45 31, 5 Lu
Sl sy 03,bex 5 550 Cdn Ol slaw 53 iy
2315 La0T a5 5 03 5a5 (6 S 0311 (5 500 415
(el 038 gy p Ol s alo 2 ol o Sy
dw oa y3odh L;J,;f LI GCS o jus sls OLis @L‘J
daly 5 e 565 e Ol U (sl gme bl al> e
Ao U L5 ol 51 0 (Y)3405 Ol opl (63 Sas
LOsd anllln 55 ja i 0 Al (0 peen 51
e 4SS ) k7 Ll LB o gnn Sl anlllns
il SO s 55 a0 & ey e i a
5 Slo355 0o 15U (o) elu s L 5o ba)ls
S ol Glos Jool b g pm Jio oo ke
Ll ok drmloes [S55 Coldal b cls pkte o 5 Lo e
3 GCS jlre 35 OLHLSen 5 5 b1 5 aalllas s

J>gHj|¢&buLiM\él33;g}£m)>gFOUR
S Aol b 5 a4 53 (GCS e bais f anfllas
Sl oo Olre 9 Sl adlllas 5o 5 0 Sl ada
5ol e Sl O Cele e 5 T b s s
Ay i daaly e Ol Bk 51l el 4 lie
OLej doaly ¢ 51y aalllan 5 Al o O slize anlllae
aalllas 534S Jl= s vl ong b3y s 3

@5 515 oLl 3 Ollen day ole 25 dely Lu

Sensitivity

20 .
— FOUR3
e GCS3
0 : L

L
(o] 20 40 60 80 100
100-Specificity

B dely i ) 5 ROC (Glans lae s goi i 05lod 510903
eoler d> s ,5GCS LFOUR L g

Sensitivity

L L
(0] 20 40 60 80 100
100-Specificity

L dely i Gl 0 ROC (glanc lae 1 go3iF 0slod sloges
g 41>/2)>GCS \fFOUR .}a,.,a)?

&1@_@)3 (bl Ol als Ol ol andllas
oS o Sy Sl Sl 5L Glae 53
3550 gLadbe aen 3 Hlns 53 8 53,15 LaoT
)Joﬂﬁﬁ.ﬁ)‘bwuﬁ&‘)@j})‘cﬁb
L 655 bLs,l dlaple 4o ,3 FOUR 5 GCS [l
PN ol 93 a SHle 4 g adls Ol)lay daly
.-\J)l.s)}sﬁdm{o.\;fd_)i_ii
(SLedbl glacSTL s o Pl (5 g 3
QFLM)#QJRBNU@QQLL»L;\MUM
3GCS lajlne L5 OLej b Slawslan gu) »
ol sl astls  Oles el o iy 53 FOUR
jzwiQ)AéwLEAJjE;AQSVAJLJLbJ:..\.&S
23 el o il Oyl daly o5 3 e
1 6 o 5 5 L sl e
QLQJLE.&):J'_:JQMJO__JJC,M‘oMCl?J‘LA)l:M

0 oyl Jyu) "\'&L'LS“ Sglate Calises

109 afigass)l « 11EA o)laid (@3dn § Cuny 5)9s

ohdils 3b)y egle sk alss WA



uljSam g aliwl 534 andls

() Oyboss ol (52 5Ky 53 GCS 5 FOUR Jlioe gl b alal 5 53 ok plondl Slolllae 16 05k Jgor

2T s S ot 0 ST e Olej 5ol Shitobks Jl s adllan OIS Comez
=z ey o e _ iy 5
ol o e 38 p 0 O omin Shwe 53 ezl alllas 550
(AUC) (AUC) MRS 5 stlas J5ls e 58 - o4 Lo VAD (YA)Eken
Shelen JH5 05 0 Sl
8-72(1) = t{m GSS 0.726 = for GCS bt i iE - S
.751 = for FOUR s ol 4 B -
0.776=for FOUR R = S
(ROC) (ROC) 1-Weschler Sldrsleaw b dely VY VPOl 3 5 Yorf JLE 55l W5 (Y)Menett
for24 h FOUR, GCS = 0.625,0.602, (24 h FOUR, Memory Scale g B
respectively; 72 h FOUR, GCS=10.913,0.935; 2- functional O3 b e 58 0 54,0 Loy s 5l el 1o T outouze VL
GCS =0.640, 0.688), cognitive status 72 h FOUR, independence e .
(24 h FOUR, GCS =0.703, 0.731; GCS=0.837,0.884).  measure scores Ol lay 53 (8 fs
72 h FOUR, GCS =0.837, 0.674),
month Outcome at 3 YOutcome at month MRS deyole aw g as 5 daly Sy Jsl sy 2012 ol Vet (Y¥)Gujjar
Good outcome: o . : Sles !
(AUC) 0.655 = for GCS EYSTY
0.683 = for GCS 0.697 = for FOUR
0.708 = for FOUR
(AUC) g ain ¥ o 95 5 s Ol Yo\ JLE 5 ke WA (F)Saika
0.95=for GCS R AR s
0.97 = for FOUR 45 La
(AUC) (AUC) GOS oot 3l e e s Yo WSl V) (*0)Chen
For poor outcome (GOS=2-3) 0.768 = for FOUR I S ) ol
0.683 = for FOUR 0.699 = for GCS. OlJT JL PP o
0.682 = for GCS
for favorable outcome (GOS =4-5)
0.748 = for FOUR
0.704 = for GCS
(AUC) (AUC) Motor deficit, 35 5 L Ole s Yo\ O slasAd ) bl
For death or disability 0.85 = for GCS coma or death TR o =
091 = for GCS 0.86 = for FOUR 3 dm el VY Se— ol ETCHYTIN
0.93 = for FOUR o
Sk
AU-ROC Uil s S pad dylcsle s Yorn U jlos V5O (YF)Wijdicks
predicting hospital _ _
mortality 55 e sens sl e adoeza YU FY s 5N
0.684 = for GCS N .
0.702 = for FOUR ostez J3 e J
Predicting ICU
mortality
0.715 =for GCS
0.742 = for FOUR
(AUC) (AUC) gedia‘ﬁ'c Cand oy 5 55 0 Jslcela¥ s Yof BIASS SV (*Y)Kochar
N veral B
for poor outcome =for FOUR: Af+ Performance 25 (&* Sz Sy bl A
= for FOUR: vf¥ 0.916 = for GCS Category
0.732 = for GCS (POPC)
(AUC) (AUC) MRS Aol 5 Ssles e 55 e RPN AN Yo YA s S50 (YV)Cohen
0.78 =for FOUR 0.81=for the FOUR o
0.76 = for GCS S a5 Ol Cans S S b d ST Al
0.77=for the GCS
Oblozy 23t b Slael o
S5 3455
Ll e
(Logistic regression) as & 05 S s Ol s Y\F YT Sl Yoo (YY) el g
OR0.13 for FOUR JAFF s S p e J‘f,: 3B} Db -l
OR:2.49 for GCS Icu Sldaly— ol d
(ROC) (ROC) GOSs R O N o sl el YF s Yorf Lo OF %) =5
0/95 = for FOUR 0/92 = for FOUR BT s ’ o o7
0/90 = for GCS 0/96 = for GCS a5 Olej Cans o S5l ol d 1550
(GOS=1-3)
Hospitalization>3 days (AUC) GOs oy 5 o e s g}, b ol a5l 48 Yoy ESYar Biiyiikcam
= for FOUR* V\# For hospital mortaity] s o5 0 - o)
. : o ol S 5
0.726= for GCS =for FOUR+ ave
Poor GOS (1-3) at discharge
0.870 = for FOUR =for GCS: 470
0.884 = for GCS
Poor GOS (1-3) after 3 months
0.975 = for FOUR
0.965 = for GCS
Youden index survival status Ses b i 5 . I
Ol b e azan 36 Js! Y F | low Y F W) >
45.7%=for FOUR SRR et e P
32.0% = for GCS Sl 31 a5 oLl S 0l Jug
(AUC) (AUC) GOSE s e 55 33 Gy Ol 53 YOE LS55 ks®t (\WOkasha
in predicting unfavorable outcome 0.850 = for FOUR s b el 5 ey 1550
0.813 = for FOUR 0.796 = for GCS R it -
0.779 = for GCS (GOSE) 1-4)
endotracheal intubation e 3 .
0.961 = for FOUR A0l o5 O gl )
0.982 = for GCS ICU ,»
)+ ,$ICULOS (=
[FOUR score] vs. 0.41 [GCS score]
SN &b s ot 3 bl fed Ol aly b0k Jl 5 aallae S e
z by ot slas _ iy 5
s e 23S el OF e s 5 el walllan s

1W9¢ Caligaas) ¢ 1IEA syladd (@Tas g Cuny 3)9s

ohsdiles (3ibyy eole olEiils alas wq



9 FOUR a2 95 (Ui 0lo) 1336 ) amyl@es cwyp

(AUC)
0.720 = for GCS
0.751 = for FOUR

(ROC)

for(24 h FOUR, GCS = 0.625, 0.602,
respectively; 72 h FOUR,

GCS = 0.640, 0.688), cognitive status
(24 h FOUR, GCS =0.703, 0.731;
72 h FOUR, GCS =0.837, 0.674),

month Outcome at 3
Good outcome:
(AUC)

0.683 = for GCS
0.708 = for FOUR

(AUC)

For poor outcome (GOS =2-3)
0.683 = for FOUR

0.682 = for GCS

for favorable outcome (GOS =4-5)
0.748 = for FOUR

0.704 = for GCS

(AUC)

For death or disability

0.91 = for GCS

0.93 = for FOUR

(AUC)

for poor outcome
= for FOUR: yf#

0.732 = for GCS

(AUC)
0.78 = for FOUR
0.76 = for GCS

(ROC)
0/95 = for FOUR
0/90 = for GCS

Hospitalization>3 days
= for FOUR: v\¢

0.726= for GCS

Poor GOS (1-3) at discharge
0.870 = for FOUR

0.884 = for GCS

Poor GOS (1-3) after 3 months
0.975 = for FOUR

0.965 = for GCS

(AUC)

in predicting unfavorable outcome
0.813 = for FOUR

0.779 = for GCS

endotracheal intubation

0.961 = for FOUR

0.982 = for GCS

)+ F+ICULOS (P=

[FOUR score] vs. 0.41 [GCS score]

(AUC)
0.726 = for GCS

0.776 = for FOUR

(ROC)
(24 hFOUR,
GCS=0913,0.935;
72h FOUR,
GCS=0.837, 0.884).

YOutcome at month

0.655 = for GCS
0.697 = for FOUR

(AUC)

0.95 = for GCS
0.97 = for FOUR
(AUC)

0.768 = for FOUR
0.699 = for GCS.

(AUC)
0.85=for GCS
0.86 = for FOUR

AU-ROC
predicting hospital
mortality

0.684 = for GCS
0.702 = for FOUR
Predicting ICU
mortality

0.715 = for GCS
0.742 =for FOUR

(AUC)

= for FOUR: Af+
0.916 = for GCS

(AUC)
0.81=for the FOUR

0.77=for the GCS

(Logistic regression)
OR:0.13 for FOUR
OR:2.49 for GCS

(ROC)
0/92 = for FOUR
0/96 = for GCS

(AUC)
For hospital mortaityl
=for FOUR- ,AVd

= for GCS+ 450

Youden index
45.7% =for FOUR
32.0%=for GCS

(AUC)

0.850 = for FOUR
0.796 = for GCS

MRS

1-Weschler
Memory Scale
2- functional
independence
measure scores

MRS

GOs

Motor deficit,
coma or death

Pediatric
Overall
Performance
Category
(POPC)

MRS

GOs

GOS

survival status

GOSE

5 tten JHs e 55

dnoloanl s S .

Sl s ole w2l ey
O35 e s S e 500

Ollaz )3 (5 7

ayole don g a7 Aol

SIENPCIL SRPIE oo
“re

BISARSIEL

i J e 55
395y sla il

Ssle J51s e

i daly 5 o5 S e

oA (Kl‘*

Lol 5 Saslay o 55 e
S 5 Ol ns

Ol ylo

é .
R R R RIC S

Lol 5 Swslay o 55 e
5 Obj Cand
(GOS=1-3)
el 3 Sasla o 55 0

duyole o 5 st 5 0o

O3Bl e azia 556
Ol sla 3l 2t 5
5l e 58
Ll 5 Sheley
((GOSE) 1-4)
bl Ola s oke 5 O gl g2
ICU ;5

VY 5YF 0l 53 55

Lo 3l dey Sl

Sy dsl ey

Sk Ol 53

S se Slads

3% 5 5 pdy Ol
SlamcslaY
Sl

S dsl el s

REICEM N

ez Py

Jsl gt s
S GW3L Sk
sstial Slael o
S5 85855
L3ls e
23 Sy Ol s
ICU
Ul el YF s

Sz Py

PPN

Jslsss

23 Sk Ol 3

o)

[P

2012
Oles

ARAT4

RSN

YO¥
Sldals— ol )
YoAF

Slydsle— O !

Dlew YAD

WV 515

JLE 5 ke W8

EEEAR

JLo 55

JLE 5 Sl WA

e sl V)
JLFF

ISR

[ERTCPEEN

Ul V9RO
FY e e
Jle

BV SV
d

YA S5 S 5
d

Y-AY Sles Yoo
o
Slesor

Al V7-50

S S N

35 el F
Ju g

5 e

(*+)Eken

(*V)Mcnett

(VV)Gujjar

(¥A)Saika

()Chen

F) b1,

(%)Wiidicks

(¥v)Kochar

(Y4)Cohen

(Y0) 4l s

09 =5

Biiyiikcam
OA)

) S

(¥1)Okasha

AL o Caliee gla S35 L olin IV L Ol 4 b g e Dlalllas s 5035 TBL Ol 0 by o 5T andllan F0%

L odh dnss e Sladllae Codn Lalul 5 03 51 ogliza

@;b)‘j@‘é}ydb)ﬁ\fw}j‘ﬂl}-wb

&GO‘)%MM}J#HRBNU@)))@‘

S G5 Dlallls plosil Loyl b Cl 03 5 4 9

1094 Culngays)) ¢ 1IEA o)laids «@3da § Cunyy 8)93

ohsdjle il eolc olEiils alas o



) Sn g aliwl (5345 anklo

50135 o g5 5 gy g 93 ] 0 (5o 5L
sl 53 5158 sl Obley oal o8 s 5
335 slagy oS (5 S FOUR [lnn 53 (oo 5 3
DI L Loy 0S| oo 45T ()l il 4 5
o B s 4| ey 6 Ll cl il
e ey i 2305 Sy o 3 e Olgie 4 0358
O 03 (F o pad) JoalS o ad ¢S At ) (2015 02
B U B I o I PR S B P PRIV |
5 AL g U s ad J Bl Ly rdls ks
pkﬁf‘suw_;yw_gﬁb)t_ﬁmﬁ\fg
o o slam Dbl as cans I 3 oS A5 611> Olyley
boles &5 6l (o S o 3L 55 e ol 1)
r.x_cQJ).p):u)b:ﬁ-};;}w‘:f«i\”‘alf.h_sj.s
Sladllas 53 Ol ol s (o830 ad 53 38155 3 9>
b5 Sl esliil 5 ods sl Dlllas gl ¢ ks
I Jlsm 515 0T aslin ) glate 4 OT
3 Obamaite | sl aalllas plosil 51 5 ) 5 L
23 ek al e B A ) s gadane OB (Lo
ol psT oy Lo puaien 5 &y ) iy a5 L Sl
Lol 3 e S Wijdicks T FOUR jlae
PRNEPE G O DU P P ==
G il g ISP Gl 058 o e

A ol saST e

SISl
Ayl el ) 4l DL ol atlis !
r}_l;oli:_sbdzubj‘_;)bﬁaMbJ:‘_;)bﬁ
Colem L aS dab o AFAYY USTL dpie S
din (S pade oails ha s Coslae JL
e e
—de S gla el I s Jlayas g lw
At (S5 ke o515 plile 5 (55l oS>
O e 5 Ol 5 La OT Olal o 5 Oblesy plas

s d9Hme 5 aa (pl 3 el plsll Sladlas sldas
3303 51,8 0 m US55 1) T s Ol s 1 sy
L e 4 I 3L s (alaB (glent 4
sjil:syjl Al oo ain opl 53 65 S Olalle
ol aalllas ulul 5 &S Sl Cenl il 4SSyl
3 obme m ods Gl o el o (San SFeS
Ay sl Sl (i odsl o e b e sy
o aS SWlas 8148 Sl Il 53 opl e Ol
ol U alice 0Ly 51 cdDlaestls 5 slas 93 ol awglia
S Wlos S oslizul Hlas 33 ol dmslie shte 4 Ol
«WA)Okasha «(*v)Kochar a_aflas LaT 4L
L Lo, ys.acsl o (v)Cohen 4 (18)Biiyiikcam
S 313 Ol gl sl aalllas Cslal L
3 S i slme 530S o Ky Syl o Sl
Slns 530S o Sy Syl o sler 8 s
Oylog 8188 ol ar 55 Js6 &5 ) AL o ailin
by Ly (428D U s I Oty ol anlllan
3GCS [lre 53 sla sy ades 5145 opl w5
LS il e 4 gl Oy (250! g 8 5> FOUR
)JJL‘&&)JQ)MW&?%J{GQ)LA;€&&
S Al b gn e 5 Ol iy (o Sy
il o 452 Oyl 3 oobazs] Slallas plnil o
23 Lajlas oL 5ol 0le sls Olas ol aalllas dzes
2 00 Gl U LaoT edS o Say &8
o5 53 Hlas 93 (sl b6 sl i
S 4o 53 8 5 CBIL 3 g anlllae 3 0 O sley
Slalllan a5 L 5 i35 (0 Ky ) ol o
Sl ol plol aa ol 53 457 (62 kom0 sl
Eote Ao Sb onl s 5 e Dl o
Jlme 45 S FOUR Hlins (615 48" 60L5 silm
Sholes 6l s opl 53 (sl 0di 05,05 GCS
1o med chizn a3l A U Sleys O3S S oS
QourL?JQLJLb_»J:jC,_.Jam‘\:éJfJBJ:

S5 ml 4o 35 GCS sFOUR [las 53 duwlis st

1W9¢ alingass)l ¢ 1IEA syladd (@I § Cuny )9y

ohdiles 3ibyy eole sEibils alas €1



9 FOUR a2 95 (Ui 0lo) 1336 ) amyl@es cwyp

References

1.

10.

Langlois JA, Rutland-Brown W, Wald MM.
The epidemiology and impact of traumatic
brain injury: a brief overview. J Head

Trauma Rehabil. 2006; 21(5): 375-378.

. Finkelstein EA, Corso PS, Miller TR.

Incidence and economic burden of injuries in
the United States. J Epidemiol Community
Health. 2007; 61(10) :926.

. Gordon M. Manual of Nursing Diagnosis,

12" ed. Sudbury, United States: Jones &
Bartlett Learning; 2009.

. Kim Y, Kwon S-B, Park H-J, Kim M-J,

Hong S-S, Kang SY, et al. Predictors of

functional ~outcome of patients in
neurological intensive care unit. Neurology

Asia. 2012; 17(3): 219-225.

. Tompkins E. In support of the discipline of

nursing: a nursing assessment. Nursing

Connections. 1988; 2(3): 21-29.

. Wijdicks EF, Bamlet WR, Maramattom BV,

Manno EM, McClelland RL. Validation of a
new coma scale: the FOUR

Neurol. 2005; 58(4): 585-593.

score. Ann

. Akavipat P, Sookplung P, Kaewsingha P,

Maunsaiyat P. Prediction of discharge outcome
with the full outline of unresponsiveness
(FOUR) score in neurosurgical patients. Acta

Med Okayama. 2011; 65(3): 205-210.

. Wolf CA, Nash SK. A head injury teaching

module for prehospital assessment. Mil Med.

2011; 176(2): 204-208.

. Siit N, Memis D. Intensive care cost and

survival analyses of traumatic brain injury.
Ulus Travma Acil Cerrahi Derg. 2010; 16(2):
149-154.

Gujjar AR, Jacob PC, Nandhagopal R,
Ganguly S, Obaidy A, Al-Asmi AR. Full

Outline of UnResponsiveness score and

11.

12.

13.

14.

15.

16.

17.

Glasgow Coma Scale in medical patients
with altered sensorium: interrater reliability
and relation to outcome. J Crit Care. 2013;
28(3): 316. el-. e8.

Wijdicks EF. Clinical scales for comatose
patients: the Glasgow Coma Scale in
historical context and the new FOUR Score.
Rev Neurol Dis. 2006; 3(3): 109-117.
Kramer AA, Wijdicks EF, Snavely VL,
Dunivan JR, Naranjo LLS, Bible S, et al.
A multicenter study of

the Full

prospective

interobserver agreement using
Outline of Unresponsiveness score coma
scale in the intensive care unit. Crit Care
Med. 2012; 40(9): 2671-2676.
Aghakhani N, Azami M,

Khoshsima M, Eghtedar S, Rahbar N.

Jasemi M,

Epidemiology of traumatic brain injury in
urmia, iran. Iran Red Crescent Med J. 2013;
15(2): 173-174.

Lezak MD. Neuropsychological assessment.
USA: Oxford University Press; 2004.
Biiyiikcam F, Kaya U, Karakilic M, Cavus
UY, Turan Sénmez F, Odabas O. Predicting
the outcome in children with head trauma:
comparison of FOUR score and Glasgow
Coma Scale. Ulus Travma Acil Cerrahi Derg.
2012; 18(6): 469-473.

Gorji MAH, Hoseini SH, Gholipur A,
Mohammadpur RA. A comparison of the
diagnostic power of the Full Outline of
Unresponsiveness scale and the Glasgow
coma scale in the discharge outcome
prediction of patients with traumatic brain
injury admitted to the intensive care unit.
Saudi J Anaesth. 2014; 8(2): 193-197.

Jalali R, Rezaei M. A comparison of the

Glasgow Coma Scale score with full outline

1W9¢ alingass)l « 1IEA syladd (@I § Cuny )9y

ohdiles (3ibyy eole sl alas Kcp



9 FOUR a2 95 (Ui 0lo) 1336 ) amyl@es cwyp

18.

19.

20.

21.

22.

23.

24.

of unresponsiveness scale to predict patients’
traumatic brain injury outcomes in intensive
care units. Critical Care Research and
Practice. 2014; 2014: 4.

Okasha AS, Fayed AM, Saleh AS. The
FOUR score predicts mortality, endotracheal
intubation and ICU length of stay after
traumatic brain injury. Neurocrit Care. 2014;
21(3): 496-504.

Settervall CH, de Sousa RM, Fiirbringer e
Silva SC. In-hospital mortality and the
Glasgow Coma Scale in the first 72 hours
after traumatic brain injury. Rev Lat Am
Enfermagem. 2011; 19(6): 1337-1343.

White CL, Griffith S, Caron JL. Early
progression of traumatic cerebral contusions:
characterization and risk factors. J Trauma.
2009; 67(3): 508-514.

Lu HY, Li TC, Tu YK, Tsai JC, Lai HS, Kuo
LT. Predicting long-term outcome after

traumatic brain injury using repeated
measurements of Glasgow coma scale and
data mining methods. J Med Syst. 2015;
39(2): 14.

Khajeh A, Fayyazi A, Miri-Aliabad G,
Askari H, Noori N, Khajeh B. Comparison
between the ability of Glasgow Coma Scale
and Full Outline of Unresponsiveness Score
to predict the mortality and discharge rate of
pediatric intensive care unit patients. Iran J
Pediatr. 2014; 24(5): 603-608.

Gujjar A, Jacob P, Nandhagopal R, Al-Asmi
A. Serial FOUR Score and Glasgow Coma
Score in Critically Il Medical Patients:
Relation to Outcome (P02. 212). Neurology.
2012; 78(Meeting Abstracts 1): P02. 212.
Wijdicks EF, Kramer AA, Rohs T Jr, Hanna
S, Sadaka F, O’Brien J, et al. Comparison of
the Full Outline of UnResponsiveness Score

and the Glasgow Coma Scale in Predicting

25.

26.

217.

28.

29.

30.

31

32.

Mortality in Critically I11 Patients*. Crit Care
Med. 2015; 43(2): 439-444.

Lee SY, Kim SS, Kim CH, Park SW, Park
JH, Yeo M. Prediction of outcome after
traumatic brain injury using clinical and
neuroimaging variables. J Clin Neurol. 2012;
8(3): 224-229.

Marino 3rd P. The ICU book, 3™ ed.
Philadelphia: Lippincott Williams & Wilkins,
2007.

Cohen J. Interrater reliability and predictive
validity of the FOUR score coma scale in a
pediatric population. J Neurosci Nurs. 2009;
41(5): 261-267.

Eken C, Kartal M, Bacanli A, Eray O.
Comparison of the Full Outline of
Unresponsiveness Score Coma Scale and the
Glasgow Coma Scale in an emergency
setting population. European Journal of
Emergency Medicine. 2009; 16(1): 29-36.
Lyden PD. Thrombolytic therapy for stroke.
Springer Science & Business Media; 2001.
Nazari Ostad F, Hasanzadeh F, Bagheri M.
Comparative  assessment of  outcome
predictive power in patients with impaired
consciousness with Glasgow Coma Scale
(GCS) and Full Outline Unresponsiveness
Score (FOUR): review study. Jornal of Fasa
University of Medical sciences. 2017(in
press).

Baratloo A, Shokravi M, Safari S, Aziz AK.
Predictive value of glasgow coma score and
full outline of unresponsiveness score on the
outcome of multiple trauma patients. Arch
Iran Med 2016; 19(3): 215-220.

Kochar GS, Gulati S, Lodha R, Pandey R.
Full Outline of UnResponsiveness Score
Versus Glasgow Coma Scale in Children With

Nontraumatic Impairment of Consciousness.

J Child Neurol 2014; 29(10): 1299-304.

1W9¢ gl « 1IEA s)ladd (@Tas g Cuny )9y

ohdils Ab)y egle slERS1s alas e



9 FOUR a2 95 (Ui 0lo) 1336 ) amyl@es cwyp

33.

34.

McNett M, Amato S, Gianakis A, Grimm D,
Philippbar SA, Belle J, et al. The FOUR
score and GCS as predictors of outcome after
traumatic brain injury. Neurocrit Care. 2014;
21(1): 52-57.

Saika A, Bansal S, Philip M, Devi BI, Shukla
DP. Prognostic value of FOUR and GCS

scores in determining mortality in patients

35.

with traumatic brain injury. Acta Neurochir
(Wien). 2015; 157(8): 1323-1328.

Chen B, Grothe C, Schaller K. Validation of
a new neurological score (FOUR Score) in
the assessment of neurosurgical patients with
consciousness. Acta

severely  impaired

Neurochir (Wien) 2013; 155(11): 2133-2139.

1W9¢ gl « 1IEA s)ladd (@l § Cuny )9y

ohdils (3b)y egle sk alss K€K



