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CONSCIOUSNESS ASSESSMENT SCALES IN NEUROLOGIC PATIENTS:
EVIDENCE BASED NURSING

ARUNRAT RANGSOM 5337286 NSAN/M
M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORY COMMITTEE: ORAPAN THOSINGHA, D.N.S.,
SUPORN DANAIDUTSADEEKUL, D.N.S.

ABSTRACT

This study aimed to analyze and synthesize evidence in regards to
consciousness assessment scales in neurological patients. The PICO framework was
employed as guidance to identify search keywords. Thirty two qualified evidences
published in English, and distributed between 2000 and 2012, were retrieved from
electronic databases; CINAHL, ScienceDirect, OVID, PubMed, SpringerLink and
BMJ Journals. All evidences were evaluated for their qualities, then they were
analyzed and synthesized.

The results revealed that 20 scales were frequently used to assess
neurologic patients. Glasgow Coma Scale (GCS) was the most frequently scale used
for consciousness evaluation among neurologic patients in, the emergency, critical and
rehabilitative phases. However, it had limitations when assessing patients in a minimal
consciousness state and patients with oro-endotracheal intubation. The scales
recommended for consciousness evaluation in patients with coma or minimal
conscious residing in long term care institutes or in acute care hospitals included the
Coma Recovery Scale-Revised (CRS-R), WessexHead Injury Matrix (WHIM),
Western Neuro Sensory Stimulation Profile (WNSSP), and Sensory Modality
AssessmentTechnique (SMART). While the Full Outline of UnResponsiveness
(FOUR) Scale was recommended to use for assessing levels of consciousness among
neurologic patients with oro-endotracheal intubation in emergency and critical care unit.

In order to achieve accurate and reliable consciousness assessments of
neurologic patients, the scales should be selected according to their psychometric
properties. Prior to implementation the aforementioned scales in clinical practice, all
nursing staff should be well trained in using the scales accurately.

KEY WORDS: CONSCIOUSNESS ASSESSMENT SCALES /
NEUROLOGIC PATIENT / EVIDENCE BASED NURSING
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1 P d
uana luneruatazunndnlseaumsallu
NUIBNURIRY
17 | Gill, Athenliszdy | uuudsziliuThe simplified Motor Scale (SMS) i
YR o =2 = . oy 1A
Martens, ANNIANAT NITANYIAINNLNYI(Reliability) WUIN Interrater
Lynch, AAANNINUAY | reliability 0g 1UIZAVA (1K=0.70 (95%C1,0.57-0.83))
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aau | duasadl | ngudleda WamsAnNk
ﬁ setting/ U
17 | Salih, & aune / won NGy Yy sMs 7 Spearman’s
(A0) | Green, 2007 | Emergency/ p=0.85 uag Kendall’s T-b= 0.80 éﬂﬁmmﬁuﬁuf
U 120 fuluszduge Feimgendmuudszifiv Ges
319 ADCU taz AVPU  faiulumsthunuiseiiu
sms suldiudiheiitszauanuddndafianas
“lumhmmgmﬁuﬁﬁﬂu%ﬂmmﬁaﬂﬁfjﬁmmsn
o1z an e l¥nisdszidiusedu
anwiandvesdileldedgndouassiaba
18 | Kutlay, é}ﬂjﬂﬂWﬂﬁﬁﬂ nuUseiliu The Middlesex Elderly Assessment of
Kiigiikdevee | 1@5UM3 mental State (MEAMS) Im3tlsziiuanuniio
i, Elhan, UT@L%D‘ﬁ?ﬁBz (Reliability) A18N3H1 Internal consistency ’W‘]JE]QHL!
Yavuzer, & | /Rehabilitation/ | 5¢AUA 1A81iA1 Cronbach’s alpha = 0.82 @7 Intra-
Tennant, IUIU 155 class correlation(ICC) =0.80 L9z Pearson Separation
2007 519 index=0.813 @IuUMIUsziiuanunsI(Validity) Wy
W Internal construct validity 081u3zAUA AU
External construct validity (lQ1¥ responsiveness UDY
The MEAMS smem3ifSeuieuiuuuvyseiv
TheFunctional Independence Measure (FIM) Motor
118 cognitive scale WUTANNFUWUT Y
19 | Wolf, Atheneszuuy 19594i/0 The FOUR score 1iluin3eaiioisziiiu
Wiidicks, | Uszamanes | ssduaimddndivesdihefioglusses Coma fins
Bamlet, waz lvdundy | manuiios (Reliability)M13¥1 Internal consistency
MaClelland, | ICU / wuafﬂuszﬁ’uﬁ 11 Cronbach’s alpha = 0.95 agﬂu
2007 §nau 80 1w | szduqe nazlunguwenaiidudlsziiudaiing

A A 4 (= 4 v
‘mJ’]Jﬁzﬁumamuaﬂmﬂimumim N1INIA

=

. = P ] v AR A
weighted K %3WU3111@1®§1U5$@1J@’0\1@! gy

2

(weighted K = 0.82-0.92) 19#f1 weighted K 3%

anaaadlunenuian luddszaumsal lums 14
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A5 lamsdninye luns lsuuuasediu

20

Gongalves,
Bento,
Alvarenga,
Costa, &

Costa, 2008

Atle
bedridden/
Palliative care/

IUIU 38 518

In5093/0 The Consciousness Level Scale for
Palliative Care(CSPC) UM15%11A2101N84(Reliability)
9 Y 1 Yo (% 9
MIUN1IN Face validity W“]J’Nhlﬂi‘UﬂWiElE]iJi‘UﬂWﬂlﬂ
Ysziiunnaueg luszAUATIUNIITNI Internal
. 1 1 @ = 1
consistency  WuNA@YlUsEAUGININ Tagiia
Cronbach’s alpha = 0.99 L1a&N13%1 Inter-rater reliability
11970 Intraclass correlation coefficient asﬂuizﬁu
NN = 0.99 (P<0.001) LLAZNITUINIIUATI
(Validity) A18A1341 Construct validity WUWUY
a Y Y J v
sz The CSPC ‘flﬂ’l”lllﬁiJWl!‘ﬁﬂ‘U VAS uag
o Yy 1 A A
GCS ITAUPN uﬁﬂﬂwmmmimm CSPC VAS

iag GCS ansollunmsdsziiussduainy

2

Y8 o Y 3 Aa Y 9 =2
gﬁﬂ@]’JGU’ENEj‘ﬂ’JEJlleQWNﬂWyW"Iﬂ"IHﬂ’JHJEﬁﬂ@’J

nlasunaasld

21

Lovstad et

al., 2010

Y
Hileneseuy
szananey/
rehabilitation /

PIUIU 31 518

In50948 The JFK coma Recovery Scale—Revised
1UN1511A2131N 89 (Reliability) 1910 Inter-rater
9 A AA o 9
agreement  JUsziliunulszaunselluns lguny
21l i experienced) (rater o SR
1/52130U (highly exp d) (rater A 1@z B) uaz ¢
a { A o a
YsziiuntdseaumseideslumslFuuuysziiv
(less-experienced) SR rater C IASWUIN raterA
tag BUA1 p= .77 uag rater A ttag C UAIP= .66
AIUNTH Test-retest reliability U®Y raterA @Eﬂu
v A

TLAVANN (P=.83) LAy Test-retest reliability VD3

' [ 4 < '
rater C 8¢ 1U52AUA (P =.77) Fauaaalviriud
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aau | duasal | ngudleda WaMsAnNk
ﬁ setting/ U
21 SnEwaveaszaumsaitinanenufioa(Reliability)
(A0) Vo VY5ZU The JFK CRS-R 1131 Sensitivity
18 Specificity Wuﬁwﬁﬂﬁztﬁuﬁﬁﬂﬁmumm‘f
(rater B)ﬁ?ﬁ sensitivity = 0.62 (iO.Zl)LLazﬁ
specificity= 1.0 ganaaslfifiuimnnlsziuThe
JFK CRSR ifunuuilszifiuiiennsainosongu
Al Mcs lausiuasa
22 | Schnakers, | f1e uuVY 521U TheCRS-R UNMIHIANNATY (Validity)
Majerus, et | Vegetative A28N1311A1 Concurrent validity TasMInIAN
al., 2008 state agfihie | duiusszvauuuiseiliuThe  CRS-R,  GCS,
Minimally FOUR e WHIM WUMMuDU52184 The CRS-RY
conscious state | ANNFNHUTAUMVUTLIIW GCS, FOUR  uay
/Emergency, WHIM 08194i1ied 1Ay n19daa(P<0.001) Lazn1s
Rehabilitation / | %11 Diagnostic sensitivity U93 The CRS-R JCELRERTR
$1UIU 77518 | Chisquared analysis  uaA1# 19131 The CRS-R
aunsadiade Mcs desaiitfoddyneada e
n3euMeuny the GCS (x'= 21; P< 0.05), the
FOUR (x'= 5.4; P< 0.05)18¢ the WHIM (x'= 7.36;
p< 0.05)ﬂ1iﬂ1ﬂ’313JL‘ﬁEN(Reliability)g]}’JEJﬂﬁW1
Inter-rater reliability Y94 The CRS-R V075 ’JﬁJ‘ﬁﬂﬁNﬂ
pgluszADA (K=0.80)d2UnAAz Y0080 The
CRS-R filmean  kappa  0gluszADADIALIN
(K=0.78-0.98)
23 | Akavipat, | gthenszuy | AsedulduuniszidiuThe  Full  Outline  of
2009 Uszameaues UnResponsiveness (FOUR) Score 11 The Glasgow

Coma  Scale(GCS) Tumsisziiudileneszuy
Uszamavoanaz ludunds uanaraduoenalui

W AYNada(P > 0.05) Hazanmslsziiu
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1IN 185 518

aau | duasal | ngudleda WaMsAnNk
ﬁ setting/ U
23 uaz ludunas | Internal consistency¥®d FOUR 1Az GCS wuogly
(919) /ICU/ 52A1A Cronbach’s alpha > 0.80 11az3 Constructed
1UIU 100 519 | validity eeﬂuﬁzﬁua Spearman’s rank correlation
coefficient (p=0.78) i Reliability oluseiufiden
Intraclass correlations(ICC) = 0.9-0.99 uazﬂzjmj
sy Inexperienced nurse(IN) WU Intraclass
correlations (ICC) =0.99 uag 0.97 luuuuilsziiu
FOUR U@y GCS UaAnUMUUUIIU The FOUR
Score  Hiarwannsalunisiilil14 15 sdn
The GCS 081NTsdAYNIIETDA (P<0.01)

24 | Eken, é’ﬂ’;&rﬁﬁs 281 | U5l The Full Outline of UnResponsiveness
Kartal, mmi’ﬁﬂﬁa (FOUR) NMI¥1AUAN T (Validity)é’aﬂmimé’mm
Bacanli, & | t/asuuilaq TumsBiedemssziium Area under the curve
Eray,2009 | nendel&3u | (AUC) values Fanuimunilsziiiu FOUR score 1u

naRuARTEE | GR104 eye tag motor NS lumsineiiqand
Emergency/ wlseiiiu GCS 1agdnIIAZILLSINYBI FOUR

Y
score UBNVIN IUNAVDY brainstem  reflexes LA
respiratory pattern 1 AUC value @10 NNAVD4 eye

LS motor

25 | Iyeretal.,
2009

Atheng

9193n35uN0Y
Tuszee Coma
ICU/

1UIU 100519

1309i0The  FOUR  Score M3fANHIANITE
(Reliability)@38n15411 Interrater ~ reliability WUTA
Weight K Value = 0.97-0.99 11341 Internal consistency
WUN Cronbach OL = 0.87 LaLAI5H1 Interclass
correlation score U®Y the FOUR score OR, 0.99;
95%CI, 0.99-0.99 AIUMIANBIANINAT (Validity)
A8 lunsiinefioglusedugs In-hospital
death = 0.75(0.68-0.84) e Morbidity = 0.82(0.74-

Y
0.93) UBNINUEINDIN the FOUR score 11118
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o U v 1T A T U | =g
ey | fuasil NANAIVYN NanSANHN
fl setting/ U
25 In-hospital death = 0.75(0.68-0.84) {ta2 Morbidity =
' Y3 A A
(99) 0.82(0.74-0.93) a4 1IN UIATOIUD The FOUR
Score ain I lumsdsziuszauanuianaalu
Al Iy
nguiihensenginssulaa
26 | Wilson, ﬁj‘ﬂ?ﬂﬂNSzU‘U ASUUUITINUYDY The Wessex Head Injury Matrix
Elder, Uszamiiog | (WHIM) scoreseansnitodofiheszes VS uaz
McCrudden, | Tu VS %350 MCS ediivednyneana (P <0.05) ewnsnly
9
& Caldwell, | MCS/ Tumsithsz 3 lunguiiheseswazdile Minimal
o _ 42 A A v v
2009 Rehabilitation / | conscious state MFuiM3snasuuilasvesnssug
o ~ 91 v Y A
I 20919 | uazimsnevaued lugieedates 1.5 Ao
[ < a 1 o
8491 ULaTMIYseiiuserInadnsy
U d'
M35y wumsiasundasves WHIM score 11
9
dilheneumsHumenisszunlseamuazluns
a A ngl " Yo 3
Yszuwsunsndaua 1asuuiaRy
. Y1 A o A A = . e A
27 | Fischer et Ejﬂ’JEJ‘VIZJi ¢Al | INT93UD TheFOUR Score U Inter-rater reliability N
Y] 1 4 o 1 qaj 4
al., 2010 AMianda | AMANuFeugINI1 The GCS Nelunnnduaz ICU
b4
ANIINYIDY | Staff LLazu’E)ﬂmﬂﬁinﬂmﬁﬁﬂ‘m Inter-rater agreement
1 1 4
d@U1e/General | WUATEHIN 4 94A152NPVYDI TheFOUR Score
critical care /| HANANNUOENNTBAIAYNNADA TagnUNTAUD
I 267 respiration 15 uMsgensuluszAugIge (K=
Y 90+.04) 11aZHAUDY brainstem 195 UMIEaNsY U
FAUANGA(K=.67+10)M3NAddUS 1M1 TUNIT
Muwoasimsmelu 28 Jununuuulsiiv
FOUR uaz GCS hinanannuegniiedAngnia
a0 (P<0.001)
Y A A = A A =
28 | Brunoetal., | §1/28M195211 | 1n50330 The FOUR  Score NANUUFDDD LAzl
2011 Usgamanes | anuwiuasslumsitdineszaunnuidanaives
. 1 IR =\ [ @ d v
Medicaland | nquiihessvulszamanes Tnslinnuduiusiy
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o Y 1T A \ U | =3
ey | fuasil NANAIVYN NaNISANE
fl setting/ U
[ @ o 1
28 General ICU/ GCS uag GLS UANNANWUTAUNIN dIU Inter-
(99) UIU 176 rater agreement Y94 The FOUR Score agj"luﬁzﬁuﬁ
= [Y] ] d‘ A d'
519 (K,,=0.75) N3£AUANVUUFODONINNYATDIAIN
3 o o [ 1 o
111 GCS uag GLS audautagdany1nsniuieg
v J A [ Yo 3 A~
HaaNs 3 1aeumenadlasumsuiadunes yzuea
The FOUR Score 11 GLS/GCS w131 liuananany
L} S W o % an A = =
pa NN IAYN DA (P=0.53)aziuailssumey
#1119 UM IR INeRad WS WU The FOUR Score
g4 The GCS
29 | Kervic, é}ﬂlﬂﬁﬁm‘i Inter-rater reliability UYDIAT09N® The FOUR Score
] Y
Jelinek, MUV (K = 0.76)4A10AnI1 The GCS (K = 0.59)Uona1ni
‘:' (%3 1 =) {
Knott, & | 520UUseen#| §anudn  Inter-rater  reliability voI§Uszidiund
. a a o 1 a 1 U {
Weiland, | Aan@9in dszaumsal lunisnugnauunn 2 Ui
1 a $ 1 4 1
2011 vaneawne/ | @nddussidiui liidseaunisel dau The
Emergency/ concurrent validity WU The FOUR Score WA
o [ o L&Y a 1
111U 203 578 | dUAUSHD The GCS  wazngusziiiuwyid
7 Qd‘d (% =) d! 1
NAUAANANVLUV/52131 The FOUR Score eI
[~} o o 1 { (B
Tngiudrenuannsoir 11418 udihenldne
¥ev1ele uazuuulsziiv The Ges lalszdinla
~A A 9 a 1 91 A g
enlunsangilssiuuaznquiteninugiums
I N aeesuanaany
. Y ~ Yo a =1 [ @ L&Y 1 =
30 | Ebtehaj, Athen1asy | nuuidszidiu Gesuag BIS Ianuduwusiuedill
< { v o w ana [
Yaqubi, VIR UN Wod AN Nada (= 0.87; P= 0.03)Na12A9n13
A 1
Seddighi, & | ATHL/ICU/ Usziiiugihedronuuilszidiu GCs  udniu e
Yazdi, 2012 | $14791 61 518 | ANUuNUATI0190M515210% BIS $audeuadi lu

Hansoszdiu Bis 14 feraldlsziiiudae Ges

=} 1 =S
INSIDYNIAYT
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o Y ' A J QU ) =g
any Q!WN/‘IJ NQNAIBYIN WaMIANHI
fl setting/ U
A A a = @ @ %
31 Daveson, EJ‘IJ'JEWHJ?]'J']?J LL‘U‘U‘IJ?%UJU MATLAS UANUAUNUTOVUUD D
E4
a a [~
Magee, NWNITUDITUDN ﬂizmu WHIM u1ag SMART uaﬂ%mﬁmlﬂu
A A Ao . Y
Crewe, (Neuro- INTOINDNUAUNIN (cost-effective tool)ﬁmﬁﬂal"ﬁ
Y
Beaumount, | disability) ﬂizlﬁuvjﬂaaiuiwz Low awareness 6114'58837‘]1!1{1“
= ) a A a2t oy '
& Kenealy, NNAUNAN “l%nm“lum’:#ﬂnmumm 30 UIN BIUBYNIINIG
2007 uanaamy/ | Usziliudae WHIM - uag SMART uagfisziiiv
Rehabilitation/ | filhedonuuilsziliy - MATLAS — deelinau
U8 518 | 1F0IMIYAIU Music  therapist LA AWEVIIWITN
A 0y g4 9 2
’E]l!i?]llﬂ’JEJEj‘VIﬁ]%ﬁﬂﬂﬁﬂiﬂﬂ!ﬂ‘ﬂﬂigluu MATLAS
Y = a a a o
llﬂf’]EJ”N?J']J?%'ﬁ‘V]ﬁﬂ”lWngﬁ'nJ”Iﬁﬂ‘]J'imllui%ﬂ‘UﬂTi
v YNy 1 Y a do g Y Yo I
5‘]nglﬂ@Eﬂ\‘ll!ﬂ%i\iﬂﬁ]”llﬂﬂﬁ@\i]lﬂﬁ_lﬂ”li'f)']Jﬁllll"lL‘]Ju
U =
DYNA
32 | Giacino & | fihwiiliszan | wieienldsziiiungAnssuvesdilie(Behavioral
Y @ Y 1 . .
Smart, 2007 AN dnén assessment)hlml,ﬂ The Full Outline of UnResponsiveness
wasuwlas | (FOUR) scoreThe Glasgow Coma Scale (GCS)
(Disorder of | Individualized quantitative behavioral assessment
consciousness) | (IQBA) The Coma Recovery Scale (CRS-R) Wessex

Head Injury Matrix(WHIM) Disorders of Consciousness
Scale(DOCS)itae Sensory Modality Assessment and
el 2 ' A A Ay a
Rehabilitation(SMART)SIUAASIATOIUDUUDA LD
oI AUANAIIAULAZIINMTANEINDIUATDI4D

a 9 1o =
IQBA ﬁWlJ']ﬁﬂ‘IJﬁglllullﬂﬂﬁ'ﬂ‘UﬂQNLWIENUllIllfnﬁ
wnldasalumelia degriudeioz 1dszdu
4
laaseunquiiulsznoudlenisdsziiunganssu
¥0341)8(Behavioral  assessment)HaznNAIBNS
M9IUY0952 VU2 A M (Functional neuroimaging)

AU




ajuia $1aTaw HaMIAUHUNT /34

(Y] d o a v d LY a o da
3.3 madunzhnang g alszand lagagdisziauannang g alszdnui

(Y] a v d
auAula wienmseasmssiusanvang B alszany (Collective table)

a9
Y

@ a v o o o : {
i]’lﬂﬂ’liﬁﬂ‘]&l'lﬂaﬂﬁ'lul"]f\iﬂﬁ$i]ﬂ‘h|ﬂ\1ﬁl|@ﬂ’lu')u 32 AUY gﬂiﬁijﬂi?ﬂlﬁﬂﬁ’l

A Y a Y Y8 o 91 A o a J
lﬂﬁl’:]ﬂUﬂ']ﬁﬂﬁglﬂJu3gﬂ‘Uﬂ'ﬂiJEﬁﬂﬁ'JGU'E'JQﬁjﬂjﬂﬂ']\?igﬂﬂﬂi$ﬁ']cﬂﬁn@ﬁ WUTIUNUATISHLAS

[

J 1 19 qaj = <} 1 :JI 1 @ £
FAUATIEH WUN ﬂ'sjllthEWI'Nig‘U1JTJ'H'Zﬁ’l‘ﬂﬁll'ENuuuigElg"ll@QﬂWﬁL%‘U‘]J'JEJUULL@]ﬂGHQﬂu gIN
I=F= 9 a @ Y2 @ 91 A 1 o & A 9 a
ﬂllﬂ']ﬁGlGIﬂ,L‘U‘]J‘]Jﬁgllluﬁgﬂllﬂ'l'lllgﬁﬂﬁﬂ"llﬂ\‘]Q‘IJ'J?J“V]LWIﬂﬂ']\‘]ﬂu‘;lﬁﬂ1§1ﬁﬂﬂ1°ﬁll‘ﬂ‘ﬂ'ﬂi$illu

{ 1 o ] 1 I=3R] 1 o {
ﬁlluuﬂﬁ\iﬂ‘]_lﬁz‘(’lzsllﬂ\iﬂ'lﬁlfﬂ‘l]‘lhﬂﬂﬁ\‘lNﬁﬂ@ﬂWi?WQLLWUiuﬂ']ﬁﬁﬂ‘]s!']“ﬁlﬁll']%ﬁﬂﬁ')ﬂ(Seel et al.,

3 dy 1 A= a [ IR @ 9 A
2010)1/]\‘]“LJW°]J’J"Ialu‘ﬂi]i]"]J“L!‘JJ!!,‘U“U‘1Ji$!111!3$WIJﬂ’JHJZﬁﬂ@]’JGU’ENt}jﬂ’)ﬂ‘ﬂNﬁSU‘]Jﬂigﬁ"mﬁN’ﬂﬂ'ﬂ

HAINNA18INNTNUMIUNANT 1T 58 dnE U AL 20002012 wuTi 20 wyvseiiv

Swansluasad 3.3

M3 3.3 Fdeveuniesiieiilsziiugiheszuulszam

Auaa/ll o Auda Uszammslszidiu

Shiel(2000) WHIM Wessex Head Injury Matrix MIATININNY

Gill(2004) GCS Glasgow Coma Scale scores MIATIVINNY

Giacino(2004) CRS-R Coma Recovery Scale-Revised N15A3I9519NY

Gill-Thwaites (2004) SMART Sensory Modality Assessment and NIATIVI19NY
Rehabilitation Technique

Gill-Thwaites (2004) WNSSP Western Neuro Sensory Stimulation Profile N13ATIDI 19N

Fabregas(2004) BIS Bispectral index NIATIVNIAY

Wijdicks(2005) FOUR Full Outline of UnResponsiveness N1IATIVTINY

Mackenzie (2006). PASWORD | Putney Auditory Single Word Yes/No N15ATIVT1INY
Assessment

Daveson (2007). MATLAS The Music Therapy Assessment Tool for Low N13AFI9519NY
Awareness Sates

Kutlay (2007). MEAMS Middlesex Elderly Assessment of Mental NIATIVTINY
State

Giacino(2007) IQBA Individualized quantitative behavioral N1IATIVIINY
assessment

Giacino(2007) DOCS Disorders of Consciousness Scale N13A5I9519NY

Gill(2007) SMS The simplified Motor Scale N1IATIVI19NY

Gill(2007) AVPU Alert, responds to verbal stimuli, responds to NIATIVIINY
Painful stimuli,Unresponds
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quaa/il o AN Uszanmsisziiv
Gill(2007) ACDU Alert, confused, Drowsy, Unresponds N13AFIVINY
Gongalves(2008) CSPC Consciousness Scale for Palliative Care NIATIVIINY
Cavinato(2009) P300 m3tufinfingaveanau(highest M3IATIVNAY
amplitude)
Bruno(2011) GLS Glasgow Liege Scale MIATININNY
Faugeras(2011) ERP N156399 Event-related potentials N1IATIVNIAY
Xu(2011) CSI Cerebral state index N1IATIVNIFAY

! 4 =q 9 a @ Y o 91 !
Tasuaazinioslonlglumsidsziiuszaunnuidndrvesdilelianuuanaig

fuludruvealauen szl ¥19azuuumssziunazms Iiazuuunuana1aiu

dwsulumstinauesieazoeaveanuulsuunlunsiei 3.4 sgsinauemsaulssun

1Y a [ Y o = 1 qs}l d! a L] Y o d‘
ﬁﬁﬂﬁWUL%Qﬂﬁ&ﬂﬂ‘kﬂﬂﬂ"lﬂ']ﬁﬁﬂ‘]el%ﬂWHu GIi\iﬁ'HJ"Iiﬂ’f)‘ﬁ‘iﬂEJIﬂﬂt’Jﬂulﬂﬂ\iﬂTi'N‘Vl 34

d' d' A d' a % YR Y
M1319N 3.4 msmuaﬁlﬂumiﬂszmuizmjmmganmmmgﬂam:‘u‘uﬂszm‘nmjm

o Y ¢
mmumeuaxmﬂﬁﬂz!mu

Scale #ave snnuiide | Score range and Interpretative Guidelines
WHIM Cognition,communication, 62 ASUUUITIV 0-62 ASLIUU
social behaviour , visual -AZLUY 0 HIBDY no response
awareness -AZUUY 62 HUBDI a rang of spontaneous
and purposeful responses
GCS Eye, verbal, motor 3 ASUUUITIN 3-15
- Eye Opening(1-4) - Verbal Activity(1-5)
- Motor Activity (1-6)
FOUR Eye, motor, brainstem, 4 ASHUUTIN 0-16
respiration -Eye response (0-4)
- Motor response(0-4)
- Brainstem reflexes(0-4)
- Respiration (0-4)
CRS-R Auditory,visual,motor,oral. 6 ATUUUITIN 0-23
communication,arousal -Auditory Function Scale (0-4) Visual
Function Scale(0-5) Motor Function Scale
(0-6) OROmotor/Verbal Function Scale (0-3)
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Scale #ave snnwiade | Score range and Interpretative Guidelines
Communication Scale(0-3) Arousal Scale(0-3)
SMART 5 sensory (Auditory, vision, 5 1 = No response
tactile, olfactory, gustatory,)3 2 = reflex response
function (wakefulness, 3 = withdrawal response
motor, communication) 4 = Localizing response
5= Differentiating response
WNSSP Visual, tactile, olfactory, 5 ATUUUITIV 0-110
arousal/attention, auditory,
expressivecommunication
PASWORD ﬂ1iﬂ'liJﬁ1ﬂ'liJLﬁfJﬂﬂﬁﬂ‘U 20 ATUUU 0-20
AN Anwdn ladaw
TR IRERMGEIRN
MATLAS | flumsisziiungdnssy 14 AZUUY 0-45
AzuuY 0 et lilinmsneuaues
ATUUU 45 wmﬂﬁammauﬁumaéwﬁ
ANNY
MEAMS Orientation,Name learning, 12 Orientation(0-5),Name learning(0-4),
Naming ,Comprehension, Naming (0-3),Comprehension(0-3),
Remembering pictures, Remembering pictures(0-10), Arithmetic(0-3),
Arithmetic, Spatial Spatial construction(0-2) , Fragmented letter
construction , Fragmented perception(0-4) , Unusual views(0-3),
letter perception , Unusual Usual views(0-3), Verbal fluency(0-10),
views, Usual views, Verbal Motor perseveration(0-5)
fluency, Motor perseveration ASUUUITIY 0-12
SMS Responds 3 ASUUU 0-2
“aziuy 2 fmudidald
-ASUUU 1 Vli'lﬂﬂﬁ'llﬁ’ilj\?ﬁl,%ﬂ
- AZLUUU 0 BNLUU TWWﬁLf}@L%U‘W?@
ADLEAUDINDY
AVPU Alert, responds to verbal 4 ssszauanudFndvesdiheilszdiuld
stimuli, responds to Painful wﬂﬁy
stimuli, Unresponds A= Alert

V = responds to verbal stimuli
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Scale #ave snnwiade | Score range and Interpretative Guidelines
P = responds to Painful stimuli
U = Unresponds
ACDU Alert, confused, Drowsy, 3 sz143xﬁmami'ﬁﬂﬁammé’ﬂaﬂﬁﬂmﬁu'lﬁ'
Unresponds Wﬁﬁy
A = Alert
C = confused
D = Drowsy
U = Unresponds
CSPC Response 6 ASUUUTIVL-6 ASUUY
- Level 1 ?ium, JUNY- Levels 2, 3 and 4
auliiadeenszdudindods
-Level 5 and 6 nzdudromsi iy nie
nszauudl lunouauns
GLS Eye, verbal, motor, 4 ASUUUITIV 0-20
brainstem reflexes
P300 fufinanugevesndy 1 Grade 1 = Present
(highest amplitude) Ha 1l Grade 2 = Absent
MInszau
BIS Bispectral index 1 f1 BIS 0-100
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[

Y] a v 1A a A A A 9 a
VNMINUMUKHANTIUNBT2anY wuNUMsdsziimniesuen sl seiuszay
YR W 9 1 Y = A A 1 a

ANV ANAIV0IR 832DV TN AVBIAIENIANHIAUMNYDUATDIND WUINITUTITY
ANULNB4(Reliability) YoIAT09UDILTMIANEIAIAITHIA Inter-rater reliability Test-retest
reliability Rater agreement H9& Internal consistency NAM3190 3.5 JAuaaawamsdnyIns
Uszidunnuifea(Reliability) voaniosdon 14 lunsidsziiuszauanuianaivedile
sLUVYTTaMaNeI¥ Ny uUUL52HY PASWORD CRS-R SMS FOUR WHIM SMART GCS
CSPC MEAMS 118 GCS 1uiid Verbal tag Total inuaoAndedv99d1sziliu(Inter-rater

[

reliability) 8¢ 11152 AUAD AL IN(excellent agreement) tATBUVYsIN GCS way GCS Tuiia
Motor (ta& Eye ﬁﬁ Inter-rater reliability a.;ﬂunﬁuﬂmﬂmmazmﬁwqmmmaaﬂﬂé{mmm
mstsziiidn (Test-retest reliability) ¥09tUU3213U CRS-R SMART PASWORD ttag WHIM
g 1u32A1gIDIgUIN dIUNMTN Rater  agreement Y0V V15213 U FOUR agluszdnaun
MsUsziiuanuaenndedanielu (Internal consistency) WUMDUUIEHY CRS-R FOUR CSPC

=\

iaz MEAMS ogTuszauanaamnn

M3199 3.6 MatlszfunNuII(Validity)veauulsziiuszauanudanaivesdieszuy

sznnanes
Auasdl | N Scale | StatCalc. | Ref wa Ref wWa uawa
Std1 | msAnyn Std 2 Msfn | M
Giacino 80 | CRS-R rs CRS 97 DRS -90 Aibow
(2004) (P<0.001) (P<0.001)
Gongalves | 38 | CSPC I, VAS | nguii 1- GCS | nguii 1- Aide
(2008) 0.54 -0.82
(P<0.001) (P<0.001)
nejuii 2 - nquit 2 -
0.95 085
(P<0.001) (P<0.001)
Schnakers 43 BIS Correlation |CRS-R 57 GCS .60 1hunans
(2008) Coefficient
Bruno 176 | FOUR r GCS =81 GLS =82 fidew
(2011) (P<0.001) (P<0.001)
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Auasil | N Scale | StatCalc. | Ref wa Ref wa uiawa
Std1 | msaAnu Std 2 MIANE | MsAn
Daveson 8 MATLAS r WHIM r=.84 SMART =968 a!‘éﬂll
(2007) (P<0.005) (P<0.01)
Gill- 60 | SMART r Rancho r=.474 WNSSP r=.696 1thunan
Thwaites ratings
(2004)
Kutlay 155 | MEAMS T, FIM | Admission - 1thunan
(2006) =571
Discharge
=618

ﬁ’;&iﬂ:rs, Spearman rank correlation coefficient; r, Pearson product moment correlation coefficients

110015197 3.6 M3szitiuaNuasI(Validity) vouuulsziliuszauauiana

Y 9 = [V a 4 [ @ 14
GlJ’E)\‘iEJj“]J’JEJiﬁJ‘]J”]JiZﬁﬁ/]ﬁﬂJ’EN ﬂ’)ﬂﬂ1iﬁﬂ‘ﬂ1ﬂ1’ﬁllﬂ‘i$ﬁﬂﬁﬁﬂﬁhwummUSpearman

rank

correlation coefficient Ingfnt lununilsziiuszauanuiandrvesdiheszunlseamanes

'
= 1

AunuulsziiuszauanuiandiNuinsgiu wowuuiszdu CRS-R CSPC wagFOUR Ay

o Y

suvlsziivnasguianuduiusseauaiven aaunuulseiiy BIS uay MEAMS AUy

4 @

E4
ﬂﬁmﬂuﬂﬂﬁ‘ijﬂuﬁﬂ’ﬂuﬁiJWlJﬁﬁ%ﬂ‘iJ‘]J1UﬂﬁW\1 UoNINUTILNMTUsziuaUAT

4 %%

1w a v d
(Validity)ﬁ?ﬂﬂ”liﬁﬂymWﬁuﬂi$ﬁTI‘ﬁ’cTWE‘T3JW1A‘ELL1_I‘UPearson product moment correlation

v a @ a v o
Coefﬁcientsﬁ]'lﬂﬂ1§ﬁﬂ‘]eﬂwTJ')HLTJ'UﬂigllluMATLASﬂiJLUJTJ‘JJ5$L3Juu1ﬁi§1uﬁﬂ]11lﬁuwu‘ﬁ

]
v A 1

a @ a v o @
sEAVAEEN aaunuulsziiu SMARTﬂ‘ULLUUﬂi%LNHNWﬁiﬂWuflﬂ'JnJﬁiJWH‘ﬁigﬂ‘UﬂWHﬂaN

Y d a
ﬁ1§1~iﬁ 3.7 MNUaINIINIAnN1i (Predict value) sueasmuﬂﬁxmumaizuuﬂ‘smmaum

N d‘ A a o
Aua /il IN59930 Wan13I98 wilama
Fabregas (2004) BIS | A1BIS,, AlA152.2-6908 1m0 lumssinnensiuny @
YDINGNAI6197 Unconsciousness NoHangan1s 1i
o 92 o
oseduanuianiu 24 ¥ luausn
(A1 P, (SE) ¥94 BIS__ = 0.96 (0.05); P<.005)
1 Y [l
Wijdicks(2005) FOUR | -tuu1l521iiu FOUR scale WAL 1 Azt Tome 0 Q)

winadasIMsaglulsaneruiaanaumiiy 20% (in-
hospital mortality OR; 0.80 (0.72— 0.88))

-11D1/521iU FOUR scale Lﬁuﬁunﬂ 1 azuuu Toma 7
21NA Poor outcome(Rankin 3-6) ANAUNNY 16%

(Poor outcome OR; 0.84(0.77— 0.92))
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=

Y d‘ A av
Aun /1l 1150940 Han1528 wilawa

4

Wolf(2007) FOUR | - nuutlszifiu FOUR scale ifindumnn 1 Az B
Toma fivziasasimsmelulsaneniaanaiiy
38% (In-hospital mortality OR,0.62; 95%ClI, 0.51-0.75)

- 1152134 FOUR scale Lﬁwﬁunﬂ 1 azuun Tema
9210A Poor outcome(Rankin 3-6) ANAUNINY 42%

(Poor outcome OR, 0.58; 95% CI, 0.41-0.82)

po)Y

Schnakers(2008) BIS f1 higher BIS value fsmnlumsinnensiiumie
monas 11 vesdiheszuulszamedniiiodiiny
NNEDA (F=5.64; P=0.02) 1@

- @1 higher BIS value Aifien 7816 fi§110luns
Mue good recovery(GOS 3-5)

- A1 higher BIS value fifif 6225 fig1wnaluns

11418 bad recovery (GOS 1-2)

ho)))

Eken(2009) FOUR | - AUC value ungdasimsaelu 3 hou minu 0.776
(P=0.0001 a1 95%CI1:0.709-0.834)

- AUC value Hiunednsimsaelu lsaneruiaminy
0.788 (P=0.0001 118 95%CI: 0.722-0.844)

- AUC value Mu188a351A1510A poor outcome (MRS:3-

6) 1N 0.751 (P=0.0001 t1ag 95%CI: 0.682-0.812)

po))}

Cavinato(2009) P300 | -uuuilseiv P300 U819 lun3iIune Conscious
recovery YBa1)28 VS 0131 OR, 34.3 (95%CI: 2.6 —

5.714) tagl AUC value = 0.94+0.06

po))}

Iyer(2009) FOUR | - unul521lu FOUR Scale Lﬁwﬁ’unﬂ 1 azuuy Tome
flaziiasasinsmelulsemenaniiy 25%
(In-hospital mortality OR, 0.75(95%CI: 0.68-0.84) )

- 1uV1/321iiU FOUR Scale Lﬁwﬁyunn 1 azuuy Toma
‘ﬁ%!ﬁﬂ poor outcome (MRS:3-6) ANDUNINY 18%

(poor outcome (MRS:3-6) OR, 0.82(95%CI: 0.74-0.93)

po)Y

Fischer(2010) FOUR | - uuuis2iiiu FOUR uag GCS I8 lumsimuie
oasimaaelu 28 Tu liuanaiuediafiied i
NNEdAP<.001) Tasuuuyseiiu GCS i AUC
Value (MY 0.78, 95% CI 0.68-0.87 1 iyl szidiu

FOURA1 AUC Value 1111 0.79, 95% CI 0.69-0.89
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Boccagni(2011) Standard | - M3Ysziudrensiuin EEG aunsainuiems f
9
EEG Wunwued Level of Cognitive functioning Glul?jﬂ’JEJ

. Y 1 v o w aa
Cerebral anoxia hlﬂﬁ]&lNﬁuEJﬁmtyVlNﬁﬂﬁ (P<.05)

o)y

Bruno(2011) FOUR | - nuvisziiy FOUR GCS tag GLS wunisiuialuy

M3RIUY poor outcome(GOS < 3) anA1AUBE1 13

A o

WisdAgneana (P=0.53)

RO}y

Kung(2011) GCS | -uuY32190U The GCS (E+M+V) 3 AUC Value
1110.885 31 AUC Value Y093@ E+V , M+V 11ag
M UAUNINDY 0.904, 0.903 1AL 0.900 AUA1AY 1N
wadanaaziiu 1dnanenves Ges Nmnaluns

Hnedasimsate laluszanga

po))}

Xu(2011) CSI -mstunn ¢St luda Tuausn voamsdnsumssnm
Tu 1CU Wy CSTazvaiuediivedngyneana
(P<0.05) ualur Tuan 2 - 6 litidedAgmeada

(P>0.05) 91nM5Usziiua P.(SE) voelusiluwsn

191101 0.94(0.06)

dy =2 a [ Y =R Y] Y A a A
wenantlumsAnyuulsziiuszduanuiandlvegilieniaiiumnes
Y
. ere g Y o @ ' Ao
(Reliability) tagn1uATI(Validity) a1 11U nuNINIssanssudanu i uiIte Tuuig
A A = = 7 . A A Aq
(3R9UMTUAAINAMTANHIDIANNEINIT IUNITAIANTAI(Predict value) YBUATOIHON 195 11
a 9 [ A = o %
mstsziiuvesgihessuulssamaned awaaslunsan 3.7 Taslinsiingdniinsng
Ty T5ane1018(In-hospital death)d@IIANUNNT DATINFIFEFIA I 3 1ADU(3-month mortility)
P Yy
o dy .. o3| 9 A ' a = ~
azmMIMuIemMsiume(Predictive recovery) tiuauiasmsuiuuudszmiulalinnuiies
4 1 [ {
(Reliability) 121103 3(Validity)tazAuea1usa lun1sman1sal(Predict value) 08 1uszaung
Y ) v [
udiu madenaiesion 1 lumsdsziiivszauanuidndvesdileszunlszamanoh
v Y < 1 1 v Y = a Y A Y o w 9
mnzaunvdiheluszezmsdulieaie daesimsnnsandeduazdodinalumslsuuy

Y Y
Usziliuszauanuianarvesdiieszuulszamauesdnale sieiiganuilasiusauuaz

U

Y Aa

% 4 ' ' ) ) J a 1
Tuinelndedemitinnudr lavazaunsoi liszgndla 1dvs s TaseFureludruves
= = 9 A 9 o o a [ 9 K o Y
mfTeueudeanazdedinavenuuilsziliuszauanuianalvesdieniessuy
Usgamanes ¥alszneu ldrenunilseiiu GCS FOUR CSPC CRS-R WHIM SMS BIS CSI

MATLAS 118z MEAMS 49411915199 3.8
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d‘ Y a Y o w Y a U Y= U FA
M1319N 3.8 ﬂ1s1auammamm:mamneﬂums‘lmmu1Ji:mmmummganmmmgﬂm

suydszananes
Y A Y o w
Scale Yon Yo310A
Ges | -$vnumsvae Imair 1197y | - msdsziudaves verbal score Tugile
M3l uialunnrudeau dwsy | Alanesieviiela(Wolf et al., 2007; Eken
WOIUIAIBITUNNAY 11519 | etal., 2009)
A A dy | = 9) a 1 v A [ Y Y1 ~
inseadieli lalinisSoumsaou | -Jusziiuaniuliszaumanszqudiien
= 9 [ (% [ Y] o 9y
wagmsdnlslundngassedy | tanaenu Mnasuuuswves GCS
Usnynna3 waeuuilaald (Holdgate, Ching, &
Angonese, 2006)
Slaignsaldsatiuludihen1ds e
o Y= =\ [ Y A =
srduanuidniisuaniions 1oanni
WanoN1313210U eye opening 118 motor
response (Iyer et al., 2009)
FOUR | -annsadwunngudiliend - imwnsedszdivludihenil visual

Uncal herniation, lock-in syndrome
19 A [
wag nguAtenedlussey
vegetative state 328U IN(Wolf,
Wijdicks, Bamlet, & McClelland,
2007)
-awsolddseiiuludilaen
Y o v Y =8 =
"l,m‘umwwmmgﬁmwm
< 9 A = 1
nUDY !,umﬁ]m"lmmam N7
152131 brainstem reflex LD
respiration (Iyer et al., 2009)
-amsolddsziiuludiae

unconsciousness N lanea¥e11e 19

(Kevricet al., 2011)

fixation
liensalddsziinludilen 1d5uen
sedunnuian(Wolf et al., 2007)
- Tumslsziiuinved respiration Tungy
91 Aa
HY7eszuulszamaneanianig acute
. o Y
pulmonary  disease = 813N ﬂﬁg Uuyy
a a ) <3|
msmelaralnd i s ldiduglassalu
A aa . . Y ee q.
MIUsLUUNA respiration Ulﬂ(ledleS et
al.,2005)
-luiiAvo9 brainstem reflexes uag
repiratory pattern 1 AUC value N@1013A

VD3 eye 1ag motor (Eken et al., 2009)
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Scale

Y

=
v

Y o w
VDN

CSpC

L N ' ]
- e laenaz lgszeznan

U (Gongalveset al., 2008)

- Tldawnsedszdiuludiheniaaw
a a ya < Y
AalnAvesnislagunaznisueuinla

(major impairmentof senses) (Gongalveset

al., 2008)

CRS-R

awnsaldlszitiulunqudile

X neuropsychological deficit 1

e S

YrengaidenisSududa

(agnosia) VIAANNAIWITDTUNT

=\

andula(abulia)dirongode

o [
mmmuazﬂamﬁuh Lﬂugl}u

(Lovstad et al., 2010)

I~ a d‘ 9 [ 9
-\Wunvvsziunasserdenl1unla
wo3d1)20 39 luaninld1dlunquiilae
A A Aa a 9 A
puanuAalnaluanuluaiunien

LU Pjﬂ?ﬂ aphasia (Leovstad et al., 2010)

WHIM

a

-nsadsziuldie Tasdaune

vaa o o w

namsliianainsiszsiuves

A1)26(Shile et al., 2000)

liawsalddsadinludiheniiao
HalnAvesnsyauazmMsdeans (Speech

and language function)(Shile et al., 2000)

SMS

A o Y o Y
- subscale N 1MUIUUBYN N
o Y .
AIN1TDINV subscale lJl@x‘ﬂﬁl(Glll,
Martens, Lynch, Salih, & Green,

2007)

] 9 a 9 ) Yo
- Tiemnsaldsaitiuludihen 1ds e
o Y . .
523UAWEEN (hypnotic and paralytic

drugs) (Gill et al., 2007)

BIS

o [
UWNILAZWeILIAT NI 1A
BIS value 1umsIdaneuazms

2
ﬁWHWﬂﬂWiﬂuﬁWﬂﬂWﬂﬁﬁﬁﬂﬁ

4 o . o
- Qﬂﬂ‘imm‘i‘m EEG monitor N3117U
3199 vazlulsaner1u1au1aunadIvIa

L4
unaugnsol

BIS

(719)

Authe 1 Funguiihouady
3 BEIUILTA (severely brain injury
patients) 14 (Schnakers, Ledoux et
al., 2008)

- iWumsdsziiiugionuy non-
invasive (Ebtehaj, Yaqubi,

Seddighi, & Yazdi, 2012)

- “lumjm:{ﬂaﬂ traumatic brain NNANDY
@7 frontal lobe gnianesi1 1 lienunso
Usiiiun BIS value 14 uaziinaso
function neuronal integrity 31N TN U

A 2 g

2U% 9NAY (Schnakers, Ledoux et al.,

2008)
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Y A Y o w
Scale VoR Vo 1Ma
a 1 { A o & {
cst |- awnsaldlumsdsziiudihed | - duszaiduduiudedinnusoimgies
Yo T W d‘ 1 = Qd Yo = % a 1 1 d'
lasumsmidaauesndinsiigns | lasumsdndalumsidsziivuazemai
YOIANAAU(Xu, Lei, & Zhou, | 811159811 18 1nnsisziiunau T
2011) AVDI 1YY Bispectral index(BIS)
The Narcotrend The SNAP index CSI
<
iudu (Xu etal., 2011)
PASWORD | - awnsaldszidiumsldnimn | -fdsziiudestiqussouzlumslduuy
F [
Wosdauludileniinnudalng | Usziliu PASWORD  Tasilsznoudie
. = a = A A 4
N5z UVYT2A 1N (neurological | MU AW A1V IIFIFWAUY sz aunI15 0l
impairment) (MacKenzie, Gale & | (MacKenzie, Gale & Munday, 2006)
Munday, 2006)
MATLAS | -dwnsnld)sziiugile Low - glduvlsziiiv. MATLAS desiiny
dy = Y . . =
awareness stateiuizﬂzwui(}! IBYIVIYAIU  Music  therapist LLASUAN
(Daveson, Magee, Crewe, ’dﬁlﬁﬂﬂ%“waufﬁuﬁjjﬂ(Daveson et al,
Beaumont, & Kenealy, 2007) 2007b)
MEAMS | - aunsoldsediv1@ludihen |- duszdudestinnudilaluizms
Yo 3 Ax [ = a Y a [ @
lasumanuafs vzl Usziiudodosvoauvilsziivedadany
ANUAAAAMIIAILI 1IN (Kutlay, Kiigiikdeveci, Elhan, Yavuzer, &
(physical) 4agn13 iﬁﬂ(cognitive) Tennant, 2007)
(Kutlay, Kiiglikdeveci, Elhan,
Yavuzer, & Tennant, 2007)

9y

doagdanmInumiulIsunssuinedesiums IaTeslo Namnsadszdiv

@ YL o A ' = Y a [
Zﬂﬂﬂ?1h§ﬁﬂﬁ’ﬂl’0@I%J‘]J’JEJ‘iZ’U‘U“]Ji$ﬁ'11/IﬁiJ€N ‘W‘]J31@'1%150!@’0ﬂsl‘]ﬂ,m‘ljﬂizllluﬁgﬂ‘ljﬂ’ﬂll

'
v A

= [ 1 Y a 1 ] [ dy
aﬂm’mmmmmumu@ﬂaﬂiuﬁzﬂzgﬂmu TSYSTTNINNITHNINA izﬂgvmv\l” TEYTMCS

4 H
3282VS 5282 Coma UALIZHLTNDIAY WU WITDUAAIAINITINN 3.9
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d‘ d' A d' a % YR EAl
M1919% 3.9 msmuaﬁlfflumiﬂigmu‘szﬂummganmmamﬂmizuuﬂszamauaﬂuixﬂx

[~1 \ d‘ 1 U
M3Ruienmeny

A A < .
INT93UD szeazmMIduie / setting

ANAY/ | TEHINMI Wy MCS/ | VS/ | Coma/ | Braindeath/
Emergency WA/ Rehabilitation Intensive Intensive
Room Operation Care Unit Care Unit

Room

GCS

SMS

CRS-R

2| 2| 2| <&
<
<

FOUR

BIS _ v A I R v

Csl - v - - - - -

<

ERP - -

CSpC - -

WHIM - --

MATLAS - -

PASWORD - -

MEAMS - -

SMART - -

P300 - -

2| 2| 2] 2] 2| <] 2| <2

EEG Score - -

9110A15197 3.9 szwpIuaseslon I lumsiszliuszauanuidnvesdileniu
' A4 A A ] 3 1 Y Y A o A

uaazinsoslommsndenldlumaauiheszezaie 18 Sllanumunzauiungudihe
Tuszeziiug Taslumaduiheszozanau aunsaden]dinTesiio GCS SMS CRS-R uaz
o A Yy A A a A ]

FOUR 32#23snadaausnaenlniedie BIS tag CSI szozuylannsoaonls
In5091® WHIM CSPC CRS-R MATLAS PASWORD MEAMS SMART P300 ttag EEG score
2oz MCS ansaidenldiniesile CRS-R BIS WHIM SMART uag EEG Score 3582 VS

y A A A y A A .
ﬁ”lﬂJ’lﬁﬂﬁlG]flﬂﬁﬂﬂilﬂ P300 5282 Coma mmmmaﬂ%mﬁmm FOUR BIS ttag ERP 328% Brain
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<KX Y = Y o w

¥y A A o 2 o = A A Aqw A
death ﬁ’]ll’lﬁﬂclslﬂﬂﬁﬂﬂilﬂ BIS 1/]\11!ﬂﬂ')ﬁﬂquqa\jsll@ﬂl!azsll@ﬁ]'lﬂﬂsllﬂ\‘]!,‘ﬂﬁﬂ\‘llla‘ﬂ1%1Uﬂ13ﬂﬁglmu

@ Y o Y A A Yy 1 ~
ﬁ&iﬂﬂﬂ’)"mgﬁﬂ@]’ﬁl@ﬂﬁjﬂiﬂﬂLﬁ’é]ﬂiJﬂ%’ﬂ’JfJ?ﬁJﬂ’NiJLWJJRﬁNL‘INENGlﬂ

3.4 Yauuzin (Recommendations)

@ a @ 4

= Y o L4 9) 2 <3|
NNNITAVAULALTUATIZHHANT 1B T29nY dAnuIdIwIsoasthiilu

EY U a

@ 9

dounzinnerdosnumslduuvlseiiuszauanuianaivesdieszuulszamanoslae

U

v
v A % 1

gszivannsadenlsuuulsaiiivszauanuidndimingaunungudiheld Tunsi 1
79 Y o 1 9 = o w dy
Uszgnaldniunguiiedivennziiingil
= a [ YR o Y U
3.4.1 MsUMIaTRaeUfanMveUDlsziiuszauaNuiandIvegienou
115 erunquiiheluszezaieg
Y
- MIMIANNATI(Validity): ANuasanaduInseadiuilenm
I o a
G]i’Ji]ﬁE]‘]Jﬂ’JnJLﬂu‘]J‘JUEJ(face validity) ﬂ’ﬂll@]iﬂL"]fﬂﬂ‘Nﬁ%JN(constmct validity) A71UATINN
Y
Aa 4
dN1N(concurrent validity) ANAT anﬁ’e‘l‘i/ﬂ(content validity) AR TUFINYINTU (predictive
I
validity) tHudu
- MIMIANUNEI(Reliability): MIAMWINBBIGFUNANINAGT 1 AU
Y
(Inter-rater Reliability) ﬂﬁ“l/lﬂﬁ’é)‘]J“]h(Test-Retest Reliability) {agANUT pananIntely
I
(Internal Consistency) udu
=\ o = ~ Y] A A A g A
- imath lUnlSeuieusumiesdioniuinasguniigunin
a o o o [ o 1 Y]
- msdseliumadninl¥d s unisiiuie e das1n13ane
TuTsawenuia (In-hospital  death) 8AT1INM5IFETIAIU 3 1AOU (3- month  mortility) MFHIUIY
Y
MINUNY (Predictive recovery) 8ATIANVAMST (AU NM5U5LIUAIY Glasgow Outcome Scale
a . e . I
(GOS) M3 SIEETET Disability Rating Scale(DRS) wudu
k2
3.4.2 MiladaveanazdedinaveansiiilllFese awnsessuie lased
- The Glasgow coma scale (GCS) Tumunsalsziiuiiaued verbal
score Tugtheilanesienioly (Wolf et al., 2007; Eken et al., 2009) fsziiiunanenuiiszau
m3nszdudihefuanaienu s ldazuuusinves Ges nlasunilas’ld (Holdgate et al., 2006)
1 ) a Y AN Yo o YR A 3 v A a ' A
Tuawnseldlszinludgihen lasunsziuanuidniouanties iesaninanonsisziiu
eye opening L ¥ motor response (Iyer et al., 2009)
- The FOUR (Full Outline of UnResponsiveness) 1417 ﬂ§1lmﬂﬂﬁju

118901 Uncal herniation, lock-in syndrome (IO ﬂ@:uéﬂﬁﬂﬁ@éiui%ﬂ% vegetative state

e
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sTOzUIN (Wolf et al,  2007) uazennsnldlsziinludihenlasuersziuanuian
= 3 Y . . A 1 1 a . . .
INgdta Ny (Mild sedauve)mmmﬂ‘lmwa@mmiﬂﬁzmu brainstem reflex (@& respiration
(Iyer et al., 2009) mmaa“l%’ﬂmﬁuiué’ﬂw unconsciousness N 1a@No%28%1819 (Kevric et al.,
2011) uatidodrnane liaunsodszduludilend visual fixation wazdilenldsvesziy
YR 1 A aa . . A
ANNIAN (Wolf et al,, 2007)au UM sziliuiiaved respiration Tunguareszuulszam
' ° a a o <

ApNiin172 acute pulmonary disease 01911 I 3UnuDMsmelaralnall sldiiuglassa
lumsdsuuuua respiration 15])(Wijdicks et al., 2005) oz luAUDa brainstem reflexes LAY
respiratory pattern I AUC value N1n13AU04 eye Ua¥ motor (Eken et al., 2009)

=

Y

- Consciousness Scale for Palliative Care (CSPC) HvoAn0Ilor10d

suvszdiuinledenaz 145 ezna17o8(Gonealveset  al., 2008) ualivoinane luauisn

a 1 1 a a I <
Usziiuludiheniinnuralndvesnsldgunaznsueuiu(major  impairmentof — senses)
(Gongalves et al., 2008)

- Wessex Head Injury Matrix (WHIM) enunsotlsziinladelae
dunaanmsifianeiasdsesriuvesdiliecshile et al, 2000ua luawisaldszidiulu
Aihenfinnuralndvesnisnanaznsdoais(Speech and language function)(Shile et al.,
2000)

. . Y aA A o 9

- The Simplified Motor Scale (SMS) UBAABY subscale ITUIUUDY
ansn e lade ua ldamnsaldlszdinludihen ldsuensefunnuddn (hypnotic  and
paralytic drugs) (Gill et al., 2007)

. . Y aA o 9
- Bispectral index (BIS)UoAfounndiaznenuiaduisnlyar BIS
aa o o dy [ <3 1 = 19 ==
value TumsItianetazmsinnemsiumemenainisduie 1 lunquiahemadursye
3 Aa 1
JUILT3 (severely brain injury patients) & (Schnakers et al., 2008)uaszuﬂ”lsaJszmué"]JasJLmu
1o o o T W 4
noninvasive (Ebtehajet al., 2012)uadaiidodinalulsanerurauaredanaunauglnsal
o . A Ao o @ dy 1 Y . . Ao ]
N19N1 EEG monitor 139U TUIUINA uaﬂmﬂuiuﬂqu@ﬂ:}a traumatic brain NUTUDIFAIU
frontal lobe gﬂ‘v‘imwﬁﬂﬁ’"himmmﬂizxﬁum BIS value 18 uaziinade function neuronal
integrity mﬂﬁumﬁmﬁm%ﬂﬁaa (Schnakers et al., 2008)

4
[ 3 = Q( 1

Tasumsmidaauosidindigniveseaudatog ¥alunguiilie Unconsciousness  1iuiil

9
1w 9 =

o A o > dydw A9y o w 1 9 A & o o
ﬁ1u1iﬂﬂ1u1ﬂﬂ157\|uﬁ’allﬂ 1339] QuﬂEJQiJ"ll’rDMﬂﬂGluﬁ’Ju"UfJ\iEjﬂizmu‘ﬂfﬁ]uﬂuﬁaﬂu

- Cercbral state index (CSDAoAfoaMNTnldlumslszdudilen
Y
W

e

Y]

d' Yo = a 1 1 d’ 1 Y a
ﬂ’JHJL“]fﬂ’)ﬂﬂmulmgllﬂiﬂfﬂiI?»lﬂ?iﬂcl,uﬂ1§ﬂ5Z!,ll‘LlLla$®1uﬂ1ﬂﬁ1h1§ﬂ01ullﬂi]1ﬂﬂ1‘§ﬂ‘§$mu
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L ! . . . <
aau'lihauod Bispectral index(BIS) The Narcotrend The SNAP index CSI Lﬂus?fu(Xu et
al., 2011)

- The Music Therapy Assessment Tool for Low Awareness Sates
Y [
(MATLAS) 90@f0 1130 1915210udi)1 Low awareness stateluszoziluyfuadianunsnly
a Y 3 9 = A ) . . = a =
uuulszdiu MATLAS 1Ad1iY Apelin1u¥e219@1u Music therapist tagliana 1T
A 9
BUITINAY (Daveson et al., 2007)
- Middlesex Elderly Assessment of Mental State (MEAMS) Jodane
a 1 { o 3 { 1 o a a 1
awnsaldlszdinidludgihen 18svadundsuzswduiianuralnanisdiusimenas
2 o w 9 a 9 Y A
M33AR (cognitive) (Kutlayet  al,  2007) ives1na laedlszimiudostinnudilaluis
mslsziudedesvoaunilsuiiuedaFanu(Kutlay, Kicikdeveci, Elhan, Yavuzer, &
Tennant, 2007)
= o A A Aq 9
343 UmsdszguinauenanisasrvaouguaInyeuniosioildlu
a 1Y YR @ 9 1 1 d' d' 9 [
msdszluszauanuianarvesdiheszuulscamaussnoynainsineddossuniumnas
Whlasaduudrneuiinisyin 1 14n25 815 IR ea(Reliability) azAIINA5(Validity)
A A
ENGERRN
= Y Jq 9 a Y o Aa c?;’
3.4.4 MImouANUNToNvoIdIFuuDlsziiu AremITaouTN MTaTuADY

@ o

mstsziudiheszundszamluszezaieg wietaiiialoeaouaidalidnunqudly

o 1A

9
puudsgdusmiumssaigioduasumsiszitiusgauanuidndivesdiheszuulszam
AN
[ a o ) a @ @ U
345 datlszauisadunadns lumsihuuulssiuszavanuidndivesdile
1 qg;} 09/1 A Y o o
szuvilszamavesluszezaie Maszezdunazszezed e InumsWannlsolanmsqua

dtheszuulszanmavesldiiguaimuniga
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UNN 4

=X Y
agﬂmiﬂnymazm@mummz

< d‘d Y 4
4.1 aglszdunnvangiiauaula
Y= o . = o o 9 o
AMUEANAT (Consciousness) 11804 an1IM30in lveeanissuivesdlyana
A y & = Y = v ya & 4 Y '
HAEAUIAADNFIAAIDININILAUTUDWATUNTEUIUMITVINAVY F1)52noUA8 2 dIU
Ao o W g A o v 9 .. <
NAAYAIU 1. N1TAUAI (Arousal or Alertness) 2. NMIATEHUN] (Awareness or Cognition) 1
WA INVD cognitive LA affective mental functions (Woodward et al., 2011)Tﬂ8ﬂi SUIUNT
k4 1
suineludneniunaanmsnaued lasunsnsgduimput) 910 multiple pathways 11114
a { 1 o [l a
avounamsn)asuniasvesnquisadilszameauoaiyu Medulla oblongata 13139 brainstem
NANTZUIUNITHIU pons LAY midbrain N58n71 The Raticular activating system (RAS) 9264
' 4 Y
dyaa 1189 Thalamus Aounszaanszuailszamliés cerebral cortex MudIAY Netin151NA
2
RAS UM3n3£186708 111190 brainstem 1Az cerebral cortex 1AYIZVUAIVANMIININUHIL
a v o I
1na 1y central nervous system (Hickey, 2009; Woodward et al., 201 1)1,La$5'mum11$fsmumwﬂ
9 v v [ 1
wihndinmsdsdyapaniun)adsuwnlasldudaiaszauanuidndrnnlasunlas ) 1ddans
A d' [ Y K v A a =1 A a
anasrisenstlasunlatvesszauanuiandilauvgnainnisises lsnniomaain
Y 1
Metabolic disorders 13198 cerebral hemisphere %39 RAS Aaeigiimsilasunilasues
o Y o = = A o oA A a
FEAUANIANAT JIMN18DINITanadveINITAuAInTanITasun)asveanganssu
d! a 421 9 1 1 4! =) a 4%’ ] [
Feenusanadu laedalaegranilansonatiugmunu

o YR W . I s Y =
JEAUANNIANAT (level of consciousness)iuiangmsainideaulafnyiuiuiug

k4

v Y AR d A Ao 9 A o = 9 o a Aad a =
rl«!°1J'§"E')EJ“]J Qgﬂuﬁwmumau A TUUINUIYIDIAUNUUA ﬂTiﬂ'J‘]Jﬂlll,LﬁZ‘ﬁiiu%'lﬁ‘ﬂlﬂ@"llu
o & Y2 o e a B vy o = o
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9

Y 1
uazinsnaueulusuian Natlauisaasramslasuulasldandnaldannmsdsziiu

'
v A

szAUANN AnAtRaNNNIzuIUMsTmTnAlszenuiunelu uamsdsziiuanududou

9
o o

@ Y 8 < A Ay 9 [ ) Y
"’UfNigﬂ’Uﬂ'ﬂuﬁﬁ'ﬂ@]?uu!ﬂUﬁ\?ﬂ1/]']1/]'lﬂ!LﬁZﬂ@Q@'lﬁflﬂ’l'liJG]f'll‘!']ﬂJulﬂW'lgﬂ']uﬁzUUﬂﬁzﬁ’]ﬂ

d! as a Y Y =R ) [ 1 9 d’dcu osJ‘ =\
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o o & a 1 o a 4 a
dunaldTasass SuiludesinsdszluanmuesdilieTaedunaninngdnssu e lding
Y o Y= _ o Y Y g a a =
anuinlaluszauanuiandivesdieldassaanuiuaie wganssuiudnsoonvos
[ Y =R v A 1 a 1 Yo o Y =R 2
srauaNuIaAndIlinaredIutazifanINasa uKe 1Y M3 lasuesziuanuidn Uszia
a a o Y ] A Yy Ay oA
ANuAalnAYeINTTUIANNIEN HToMIneUauDINITNTZAUN liAN
ilosnnanudFUFoureIngAns suiuaaseonvoszaUANLI AN Mmssziiu
7 o U U 1 T I~ a
szauanuianarvesfdihongulsaaien Taemwizludiheszuulszamavessailunanssy
Ay v v o = A yy Y 1o & 9
ndeldnug anwanso uasinvzmwizdszlszdu ldedsgndaes wiud daludihe
o g v A Y y_ 1 A
52UVUszaMaueIu19 1N TN TRVTIENTUITIVBINIZUNI NGO UN AT NENTBNS
Yo o A ' o PR Y} . A Yo o
lasumsinuiniinaneszaunnuiandnsums19e) Barbiturates 30013 103 D81523
YR a a a a A Y a T 1 B
ANUFAN N1IEMIIINAIYDINITAAYnAMsAaasanaanso ludilenldnesreniele &9
1 v ] a o Y= o 91 A Y a . .
sraanagonuuLuas lumsUsziiuseauanuganaiveaqirenune3a(Ebtehaj, Yaqubi,
. . . v 09-" = Y a 9 aa a @
Seddighi, & Yazdi, 2012)aetiuluramsgunin 391dimsfanuIsmslszitiuszauany
Y= o 91 9 A A A Aan 1 = o A Y a [
Jandrveegie TaglanTealonioa5n130199 uazlinswau e lmmaanuuuasaly

N A

ﬂ'liﬂ‘i&lluf]ﬁﬂﬂ@ﬂluf]ﬂ

v o y= Yo a ¢ A A da 4 9
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[ 1 9 [} I~ A A ) a 4 @
ﬂﬂﬂqulﬂﬂﬂlﬁligﬂﬂﬂigﬁWWﬁﬂJﬂﬁ aﬂmﬂuﬁzumwammmWiamwammmmwmwwm
Tassasazuumalumsisziuszauanuianaivesdiheszuvlszamaussiiinnm
1:' 1 ) 1
mmmmazzmuﬂmallﬂ

Y= 9Y o A Yy Y [ a [ 4 9 ad a 4
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d' Yo aAa 4 1 d' "y [ 1 09/’
BMI Journals ﬂllﬂﬁﬂﬂ1§ﬂW3JW§$W'JN A.7. 2000 — 2012 NMWYLNTAIYNIRIDINBINIUU Iﬂﬂ
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Examination, Cognitive function, Assessment tool AND neurorehabilitation, Conscious level
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1A

@ a [ 4 a 1
%TﬂﬂWi‘ﬂ‘U‘ﬂ’Ju‘ﬁﬁﬂjj']utsb'\iﬂigﬂﬂ‘ﬂ NUMUNsUsTINUANNLLUATILAY
1 d’ A tﬂ' A d' 9 a [ Y =R [ Y

ﬂ’ZﬂiJU'llslf@ﬂﬂﬂl@ﬂlﬂﬁ@ﬂuﬂﬂGl‘]fsluﬂﬁﬂigmuﬁ8ﬂﬂﬂ’)?ﬂgﬁﬂﬂ’)"ﬂﬂﬂ@ﬂ'JEJi&‘U‘U‘IJ'i$ﬁ1°I/]ﬁ3JfN
14 =2 A A 1 a = . . A A =
ﬂ’JfJfﬂiﬁﬂ‘]&l1ﬂﬂ!ﬂ1W"lJfN!ﬂﬁf]\'i1J’E)W°]J’Nﬂﬁ"l]‘izl,ll“Llﬂ’NlIWIEN(Rellablllty) UBDILATDINDITY
MIANYIAIINITHIAT Inter-rater reliability Test-retest reliability {l@1&Internal consistency F9910
ﬂ1i'§1ﬂ\ﬂuwﬁﬂﬁﬁﬂ‘}ﬂ1%3W1J’J'1L!1J‘]J°]Ji$lﬁu PASWORD CRS-R SMS FOUR WHIM SMART

GCS CSPC MEAMS tag GCS TuiiVerbal 1az Total innuaeandosuoafilsziliu(Inter-

=

T ' ¥ AR A a
rater rehablhty)’fJgiuizﬂﬂm‘lﬁmﬂﬂ(excellem agreement) UAMNE VY TINUGCSaE GCS
lulid  Motor  uagEyeNl  Interrater reliability 0g1uszav1unalauaznIsseny
Y

ANUAEANZ0IUBINITUsZITUE (Testretest  reliability) Yo u152101 CRS-R - SMART
PASWORD iag WHIM  0g11u5@Ugadaganin dIun1sn Rater agreement Y4111 521
FOUR agluszauaninmsilsziiunnuaeandeiniolu (Intemal consistency) wonuuilseiiy

CRS-R FOUR CSPC Liag MEAMS g Tusgauananinn
;d a .. a o Y2
uenNHNNIUszIiuauasA(Validity) voaunuilsziiiuszauanuiandd

YN 9 = [B-Y a o [ @ 4

veudieszuulssammanes ddgmsanmAdulseantanduiusuUSpearman  rank
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2. Joagdvinmsnuniudssaunssuinerdesdunisidinieslienaiuise
Usziiuszauanuiandavediheszuulszamanes
9 a A 9 a [ YR LY d‘ [ 1 91
duszivawnsadenldunulsziiuszauanuidndrfimunz audunguidie

9
Gl“IJﬁS,’EJ%ﬂﬂmu JLHLITNINMIHIAG ﬁzﬂzﬂuv\l“ ISYTMCS T885VS 7888 Comallns 328Dy
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MeaInes I Ida
2.1 nnlssifiuszduanuidndavesdihossnlszamayosi
awnsoldluszezgmau 1dun
- GCS (Gill, Reiley, & Green, 2004; Holdgate et al., 2006)
- SMS (Gill et al., 2007)
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- CRS-R (Schnakers et al., 2008)
- FOUR (Eken, Kartal, Bacanli, & Eray, 2009; Kevric et
al., 2011)
22 nnnlssfiuszduanuidndwesdihossnlszamayosi
annsal¥luszezszrinemsidalaun
- Bispectral index (BIS)(5282 deep sedation)(Fabregas et
al., 2004)
- CSI 910 EEG monitor (Xu et al., 2011)
23 wnlssifiuszduanuddndavesdihoszs sz amanosii

9
ansn 1 luszozuy1dun

CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et
al., 2008)

- CSPC (Gongalves et al., 2008)

- WHIM(Shile et al., 2000; Wilson et al., 2009)

- MATLAS(Daveson et al., 2007a)

- PASWORD (MacKenzie et al., 2006)

- MEAMS (Kutlay et al., 2007)

- SMART (Gill-Thwaites&Munday, 2004)

- P300 (Cavinato et al., 2009)

- EEG score (Boccagni et al., 2011)

24 wwvlssifiussauanuddndivedihessuulss amanesi

oy luszes Minimal conscious state 1&un
- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et

al., 2008)

SMART (Gill-Thwaites&Munday, 2004)

BIS (Schnakerset al., 2008)

EEG score (Boccagni et al., 2011)

WHIM (Wilson et al., 2009)

ERP test (Faugeras et al., 2011)
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25 wwudsziiiussauanuddndivesdiheszuulssamanesi
a5l luszes Vegetative state 104N
- P300 (Cavinato et al., 2009)
2.6 wuszfivazduanuiFadvesdihessuulssamanosi
a11501%1usree Comaldin
- FOUR (5¢8% Coma) (Akavipat, 2009; Bruno et al.,
2011; Fischer, et al., 2010; Iyer et al., 2009; Wijdicks et al., 2005; Wolf et al., 2007)
- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004;
Schnakerset al., 2008)
- ERP test (Faugeras et al., 2011)
27 wundssiiuszduanudndrvesdihessnlssamaned
amnsoldluszezaueane (brain death) 1aun

- BIS (Vivien et al., 2002)
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CONSCIOUSNESS ASSESSMENT SCALES IN NEUROLOGIC PATIENTS: EVIDENCE

BASED NURSING
pjaial $19Taw 5337286 NSAN/M
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YR o . = v o Y o
AMUFANAD (Consciousness)  HRWAN 7A1IMIAN Iveanssuivesdynna
A Y B = P = o Yya 4 & v
Haz@uIndon FAAININITNITAUANDIAsINTZUIUMITUINATY Fa1lsznouaie 2
v 42 [
ﬁﬁuﬁﬁ1ﬁﬂgﬁdﬁ 1.M5AUAD (Arousal or Alertness) 2. ﬂ1iﬂi$ﬁﬁﬂ§ (Awareness or Cognition)
1<
WUNaTINUDY cognitive 10y affective mental functions (Woodward et al, 2011) Tag
Y ]

nszuIumssuineluduenimnavninnsiane 1&5UN15n52 AU (imput) 910 multiple

o a { 1 4 1
pathways 1 ldauounansulasumlasvesnguaadlssamauesdiu Medulla  oblongata
U529 brainstem (NANTZUIUNITHIU pons 4182 midbrain Ni581031 The Raticular activating
system (RAS) azdsdayn a1 Thalamus noufvzaanszuailszamlids cerebral cortex

Y Y
MUY NIUMIIAA  RAS UN13N32918699¢ 14U brainstem  14ag cerebral  cortex 1AY
E4
izuummumiﬁwmﬁ%zm@“lu central nervous system (Hickey, 2009; Woodward et al., 2011)
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A ~

(Fischer et al, 2010) @033 1H1AT0I100U NMAINUAIBVINGIVY (¥ The Coma
Recovery Scale- Revised(CRS-R) (Giacino, Kalmar, & Whyte, 2004; Schnakers et al., 2008),
Wessex Head Injury Matrix (WHIM) (Shile, et al., 2000; Wilson, et al., 2009), Sensory Modality

Assessment Technique (SMART) (Gill-Thwaites & Munday, 2004), Consciousness Scale for
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Palliative Care (CSPC)(Gongalves, et al., 2008), Middlesex Elderly Assessment of Mental State
3 ) o a v So
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Population Neurological patients, Coma, Vegetative state,
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Intervention Assessment of consciousness, Behavioral assessment,
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Comparison -
Outcome Level of consciousness, Level of Disability, Functional level,
Cognitive level
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- ﬁWﬂUﬂﬁiﬁﬁjﬂﬂumiﬁ‘Uﬁ}u lAun Consciousness level scale, Neurological
diseases, Glasgow Coma Scale, Coma, Vegetative state, Minimal conscious state, Consciousness
Disorders, Assessment of consciousness, Behavioral assessment, Neurologic Examination,
Cognitive function, Assessment tool AND neurorehabilitation, Conscious level AND vegetative
state, Cognitive function AND vegetative state, coma scale AND intensive care unit AND validity,
coma scale AND intensive care unit AND validation
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222 MruANuR IUMSAARoNITIUNTTY 1agdeIna1dlem
[ dy 1 Y v 9 A
asae 117l edrarios 1 1do Ao
Y A A Aq Y a @ Iy o P
1) MmyWauaTedlenlylssiluszauanuidndivesdiliessu
Uszamanes
2) madineszauanuidndaludieszunlseamanes
3) nwamnmumsdsziuuazmsquadiheszuulszamanes
a A 3 v
4) UNANMUNIINMINTUMINUNIUITIUNTIY Voa sl uag
v s A4 9 v A wa < o a
VoL UBLUZIINBIANI NNV QIFe19y uuliia Tuilssildumsdans msisziiiv
matthsz s mavaszuumsquasnmetuadszuulseameanes
L4 v A = Jd o dy
223 INUNMIAAIRDNITIUNTTUDDN UAUNAIY
- 23IUNITUNURMIZUNAAED
= <
- 255unssunAnE luan
a o o a v
224 MslsziiunumniazszauveInang IuFlseIny
ad a [ [ a v J 9 4 a
wMslsziivszduvesrdnguralszany lnnausnveswailnuas
W o 7 s . £~ s A
lvlii19-Torros80an (Melnyk & Fineout-Overholt, 2011) HaHinmnigail
o A [ av ll IS
FEAUT 1 HINBDI HANFIMINATNUMIUNIUIERUTUTEVUHTO
H 4
AnzeinavesnuitoFinaaesiiinaguuasinguaiunuianue (Evidence from a
systemic review or meta-analysis of all relevant RCT)
% d‘ = [ Ay A d‘d ! =) 4
3LAUN 2 HUEDI MANTIUIINNUIVBIBINAABINTM I Tz INgN

AIUAUNUNMTODNULVIVEDEA (Evidence obtained from well-designed RCTs)
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v
v A

FTAUN 3 MUNBDe HANTIUINNUITEITINAaeINtnguAlIuAN T
msaaﬂgmﬁﬁaaf}wﬁw{‘lajﬁmsdu (Evidence obtained from well-designed controlled trials

without randomization)

]
[ Aav A

A = [ A U 3 = 9 o
52AUN 4 nuede vang1ud ldeinnudtendunisanyidounas
w3emsanaann lddanthninsesnuunIdeed19@ (Evidence from well-designed case-

control and cohort studies)

o A =X

[ ! ' 1<
s2auM 5 nedanang i lannmsnumunssanssuesauiuszuy
YOIUIVUFIUT T8 NTDNUIIOFINWUAIN (Evidence from systematic review of descriptive

and qualitative studies)
QU d'

= o Ay v Ay A A g Aav A
FEAUN 6 HUTYDI ‘Viaﬂ§1u1ﬂhlﬂi]TfN1143%8&@]831/]L‘]J1N']14’Ji]8l%\1

U3 818%?6&11&3%&@&?}@1&511‘1/! (Evidence from single descriptive and qualitative studies)

]
v A

= o Ay ¥ Y A 1 a A
FELAUN 7 HUIYDI Waﬂi'l‘Ll‘V]Ulﬂi]'lﬂﬁjl‘]fEJ'J‘]ﬂiUuGluﬂQNTIHGHWLﬂWWZ
uaz/w?a 51801uﬂ1ﬂﬂm8ﬂiiﬂﬂWiéjﬂiﬂﬂm}GﬁlﬂW'l%IEEN (Evidence from opinion of authorities

and/or reports of expert committees)

3. NANSAUUUMS

Y o A 9y 9 @ a

o ad a 7
Wﬁﬂ]&!'lulﬂ‘ﬂ1ﬂ’liﬁﬂﬂu"llf]llZ‘ﬂ"i'ﬁﬂﬁ’lulﬂf\‘l‘]JﬁgﬂﬂHi]’lﬂﬁ’lu%ﬂHa@!aﬂﬂﬁﬂL!ﬂﬁ U

U QU 9

unINdeuiina 1U5¢neudi8 CINAHL, ScienceDirect, OVID, PubMed, SpringerLink 4ay
BMJ Journals i 1&5un1s@nuisening a.e. 2000 — 2012 ﬁmﬂuwiﬁaﬂmmé’qﬂqmﬁn‘fu
TagldMavAL AB Consciousness level scale, Neurological diseases , Glasgow Coma Scale,
Coma, Vegetative state, Minimal conscious state, Consciousness Disorders , Assessment of
consciousness, Behavioral assessment, Neurologic Examination , Cognitive function, Assessment
tool AND neurorchabilitation, Conscious level AND vegetative state, Cognitive function AND
vegetative state, coma scale AND intensive care unit AND validity , coma scale AND intensive

[ a o d 3 4
care unit AND validation lanang udalszantnanua 321509

d  w a

= I a v Jd o A o a
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HUUYN “]Ni]”lﬂﬂ?iﬂﬂklTﬂﬁQMW‘U’JTN]Qﬂi%ﬂ'ﬂﬂ"lJ’t’)\iﬂ?iﬁﬂ‘kﬂﬁ’luclﬁfg%gl‘ﬂuﬂii‘ﬂﬂﬁﬂﬂ
v 9
ﬂ'J"IllLﬁEN(Reliability) ﬂfJ"Illﬁ5\1(Validity)ua$WWE’JO"IL!1fl](ll!ﬂ"li‘ﬁ"luTflﬂ”liﬂuﬁiﬂ“’l]ﬂﬁigﬁﬂﬂ?"m

a [ Y

1] 1 k4
nivesdiheszuulszamanes Taownieslonldusziiuszauanuianarvesdilenin

QAN

9
Ay A

anuvangaulungudiheiuanardutazuenaniifidelimaiuuulsziivszauany

ylunuseulseufeusuuuszdiu The Ges nldogluilegiiu delinsdnyn

QA 2D

Qe THa Qe
2
Se

2 ]

09: Y a Y 1 dy Y ]
nanvatenalulsaneruia vediiednga vevrida nireuyanndionaz ey
a 1 %] v < J o 1 Av & = ) L [V =
anau nqualtegnizuanaeniu Il lunaazauide Feaziimsdmuamnusi lumsaadon
¥y v = o Ay ya v g & ° v
1W1-oen 5213 nnmsansmang i laaudavanluasiliauniatuniiusuuaz 14

Y

doegil Al
A A A a o YR o 91 A
3.1 wieslenasolsziiussauanuiandivesdteszuulssamaneany

ANUINGIATIAZUUUE
[ a v = a A
INMINUNIURANF T 52T NuNUMIUTZUANUNS ANUATILAE
) A A Aquyu a @ Y o 91 Y
Anuiudrveunsealenlslssiiussduanuidndivesgiressuulszamansnieg
=2 A =} 1 a A . iy A A =)
MIANINUNINYDIUATOIND WUIIN1TUTIUUAIININYI(Reliability) YD UATDINDILH
MIANBIAIINITHIAT Inter-rater reliability Test-retest reliability Rater agreement (1Q¢ Internal
. =2 a = . e A A Aq v a
consistency  WAMIANEINTUTLIUUAMUMNGI(Reliability) vounToslon ¥ lumslsziiu
szAuANN; anAvesdiheszuulseamanesdanuimuuilsziiu PASWORD CRS-R SMS
FOUR WHIM SMART GCS CSPC MEAMS uaz GCS i@ Verbal iag Total HAWY
ﬁ@ﬂﬂ%ﬂﬁﬂl’mEﬁﬂizlﬁu(lnter-rater reliability)@gﬂuizﬁlﬂaaﬂauiﬂ (excellent agreement) el
eaunlszdu GCS wag GCS Tuiid Motor 118 Eye W13 Inter-rater reliability 08 luszau
Y

YUAA HATMITTBNUANNAANABIVBINTUTZIUE (Test-retest  reliability) Yo ULY
1521311 CRS-R SMART PASWORD iag WHIM 8¢ 1452A1gangaunn  aIun1sn Rater
agreement ¥BaLV1/52151 FOUR agluszauduin msisziiiuanuaoandeiniolu(intemnal
consistency) WULLUs2U CRS-R FOUR CSPC HagMEAMS  ogluszauadeduin
ms1Usziiuniuase(Validity) veuunilsziiuszauanuiandivesdilie szuvilszain

9 1T W a = v o d . .
dueanlensAnEImdNlssansanduiusuuy Spearman rank correlation  coefficient
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Taednu lunvulszitiuszauanuidnarvesdiheszvudssamavesiunuulsziuszay

=1

ANuianaINIAI I wuwuulsgidiu CRS-R CSPC 1agFOUR Aunuulsgliuinasgiu
= [ [ 4 [ dd’ 1 a [ a =
NanuduiusIzAUAEeY adunuulssiiu BIS ay MEAMS  nuuuulsgiiiumnasgiuil
@ o J o dyw = a .. 4 =2
ANUFUNUTITZAVYIUNA19 HBnINHEINNIT s UAIINAT I(Validity) A28N1SANY
LY a 4 [ v 4
MaulseansanduWusLUY Pearson product moment correlation coefficients AMIANYN
1 a [ a [ @ 4 [ { 1
WU ulseiu MATLAS AU ulssliuuasgiu UanuduiusszauARey ULy
a [ a ] o 4 Y]
Usziliu SMART funuvlssiumnasgulianuduiusszauihunan
dy =2 a [ Y KR Y] Y A a A
wenantlumsAnyuulsziiuszduanuiandlvegilreniaiunes
Y
(Reliability) tagAuA5I(Validity)td21iulumsnuniuissanssudanuniauiseluuig
A a = = @ . A A Aqw
(309UMTUAAINAMTANHIDIANNEINITD IUNITAIANTRI(Predict value) YUATOIHON 195 11
a YA [ A S o @
mslsziuvesdiheszuulszamanes dwaaslumsien 8 Tasiimsinedasimsaaly
T59We111@ (In-hospital death)dA31AINAMS BATIMTTEFIAIU 3 1ADU(3-month mortility)
o dy .. o 9 A 1 a =

HazMINIUIMINUKI8(Predictive recovery) 1WuAY ot msunuuvdsziiulaiinig
~ 4 1
iMg3(Reliability) AU TI(Validity) HAZANEINITO IUNITAIANT Al (Predict value)agiu

v
v Y o A

A A A A 9 a [ YR o VRl
IAUNALAIUU ﬂTﬁLﬁE]ﬂlﬂi@\‘ﬁ\l@‘ﬂﬁl%iuﬂTﬁ‘]Ji%LiJl.lﬁ%ﬂ‘Uﬂ’ﬂllgﬁﬂ@’J"UENQ?J’JEJ'H'%U‘]JTJ?’%ﬁWI

Y

9 a [ YR @ 9 =S 9 z A YR
s lguuvlszduszaunnuidndirvesdireszuulszamanesdndronaiiganyla
% 4 1 1 o o J a a
sausmmaztiuiiniie Inheaemsianudh lanazawnsnililszgnald laeTaTaseTure
ludruvesmsulssufisudeduazdotinavesunulsziiuszaunnuidnaivesdile

szuulszamaved $seaeu ludrenuuisziiu GCS FOUR CSPC CRS-R WHIM SMS

BIS CSI MATLAS uas MEAMS

Y A A Y o Yy A A A
3.2 GU'E)’ETE?Jiﬂﬂﬂ'lﬁﬂ‘]JVl'Ju'Ji‘imﬂiill‘ﬂ!ﬂﬂ'l"ll'é]\?ﬂﬂﬂ?ii"]ﬂﬂﬁf]\?llf]ﬂﬁ'lﬂ'liﬂ
‘]J‘i%Lﬁui$ﬁﬂﬂ31hi}§ﬂﬁ?ﬂl@\1éﬂ’)ﬂi?ﬂ‘ﬂﬂi%ﬁ'lﬂﬁi]ﬂﬂ

Y =R o A

9 a = 9 a [ (% 1 9
gilsziivansadenlsuuulssiivszauanuandinmnz aununguiie
Y
luszeznniau szozszninmamda svoziuy 5392MCS  5392VS 5282 Coma Az Izoz
v Y
auoIe tumnsoasuie ldaail
a o Y= o 9 ~
3.2.1 wpvilsziuszauanugandlvesdtheszuulszamanen
awnsoldluszezgmau 1dun

- GCS (Gill, Reiley, & Green, 2004; Holdgate et al., 2006)
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- SMS (Gill et al., 2007)
- CRS-R (Schnakers et al., 2008)
- FOUR (Eken, Kartal, Bacanli, & Eray, 2009; Kevric et
al., 2011)
322 wnlszfuszduanuddndavesdihoszumlszamanodi
annsal¥luszezszrinemsmdalaun
- Bispectral index (BIS) (5282 deep sedation) (Fabregas
et al., 2004)
- CSI 910 EEG monitor (Xu et al., 2011)
323 wnlssiuszduanuddndavesdiheszumlszamanosdi

9
amnsnldluszoziuy 1dun

CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et
al., 2008)

CSPC (Gongalves et al., 2008)

WHIM (Shile et al., 2000; Wilson et al., 2009)

MATLAS (Daveson et al., 2007a)

PASWORD (MacKenzie et al., 2006)

MEAMS (Kutlay et al., 2007)

SMART (Gill-Thwaites & Munday, 2004)

P300 (Cavinato et al., 2009)
- EEG score (Boccagni et al., 2011)
324 puilszdiuszavanuidnarvesdihessuulszamanei

mmmi%"luszﬂz Minimal conscious state lJligﬁl,"ﬂ'

CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et

al., 2008)

SMART (Gill-Thwaites & Munday, 2004)

BIS (Schnakers et al., 2008)

EEG score (Boccagni et al., 2011)

WHIM (Wilson et al., 2009)

ERP test (Faugeras et al., 2011)
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325 upulssifuszauanudandivesdihessuulssamanesii
a5l luszes Vegetative state 104N
- P300 (Cavinato et al., 2009)
326 wnnlszuszduanuddndavesdihoszumlszamanodi
ansalyluszee Coma laun
- FOUR (5¢82 Coma) (Akavipat, 2009; Bruno et al.,
2011; Fischer, et al., 2010; Iyer et al., 2009; Wijdicks et al., 2005; Wolf et al., 2007)
- BIS (Ebtehaj et al.,, 2012; Fabregas et al., 2004;
Schnakers et al., 2008)
- ERP test (Faugeras et al., 2011)
327 wunlssifiusgduanuddndvesdiheszunlszamanesd
amsoldluszezaueane (brain death) 1aun

- BIS (Vivien et al., 2002)

4. VouUZIMN
[ 4

A Y [ 4 @ a 9 =L I~
"l]’lﬂﬂ’li'ﬁ‘Uﬂullﬁgﬁ\?!ﬂ§1$ﬂﬁﬁﬂ§1ul%\1ﬂ§$ﬂﬂﬂ Iﬂﬁﬂ‘]&l’lﬁWN’liﬂﬁiﬂlﬂu

Y o A Y o y A A A a @ YR @ 91
GU’E')LI,H$H'ILﬂEJ'JSUENﬂ‘]Jﬂ'liﬁlflﬂﬂ‘i@\‘illf]‘Vlﬁ'l1]15ﬂﬂi$£ﬂui$ﬂﬂﬂ31ﬂ§,ﬁﬂ@3ﬂlﬂﬁE‘!ﬂﬁﬂig‘ﬂﬂ

£4
v A

Uszamaned laaail

A 9 a @ YR o A 1Y 1 91
1. msenlsuuvilsziivszauanugdndinmunzannunguiiiglusses
9
AN T20252HINMIAIAN T2ozWUY 5502MCS 5282VS 5282 Coma HAZTOZANDINY 1)
A v 9 o 1 dy
uuamudenasdenuziiee 111
a (% Y KR 9 Y ,:'
L1 syuilssiiuszauanugandivesdilreszuulssamaneoan
Y a & A Aa A o 1 dogjl
annsaldluszezanau Fadlunuulssiiuni subscale  NeNNsIAIINBLAZHTUADUNS
a { 3 1o a @ o U { < !
Uszidiunaaasa uiud azanunsolsziivszauanuidnarludiheseniinsuiadun
~ 3 9 A 3 Y A v dy
aveuiisuaniosriouugunsala Iail
- GCS (Gill, Reiley, & Green, 2004; Holdgate et al.,
2006)
- SMS (Gill et al., 2007)

- CRS-R (Schnakers et al., 2008)
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- FOUR (Eken, Kartal, Bacanli, & Eray, 2009; Kevric et
al., 2011)

a (% Y KR 9 Y A
1.2 syvilssiiuszauanugandivesdireszuulszamaveoan

' "o =

awsalfluszozszuiamaida Wunvudssduiawisaldiudihen 185ves: iy

v £ 9
dul-ya % = v o Y

YR A Y Aa A o o o Y
ﬂ’J”IiJg’dﬂﬁi@Ejﬂ’JﬂVI IaNAI uaﬂmﬂuuuuﬂizmuuuﬂmmummﬂumimmaqq ‘1/]1114

U

9
v A

AsnIIeHaaNsN1aMIsne 1d Ueail
- Bispectral index (BIS) (5282 deep sedation) (Fabregas
et al., 2004)
- CSI 910 EEG monitor (Xu et al., 2011)
A o YR o Y A
1.3 wuulsziiuszdunnuiandivesdiessunlszamanean
1 I a { a 1 1
awsaldluszezfluy Wunvwlszdiuiamnsaldlsaiinlungudiheneszuulseam
A . . A g A a a 3 4 ' .
TUBDINY neuropsychological deficit “Hi’f)IZj“lJ’JEJ‘I/]iJﬂ’HiJN@]‘]JﬂGI‘I/N‘VINﬂTLliNmEJ(physwal)Ll,aZ

a

A3 AR(cognitive) ttazamnsnllsziu ldie Tasmsdunaninmsdjians Jasszsriuves
Y

Atle Tiaail

- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et

al., 2008)

- CSPC (Gongalves et al., 2008)

- WHIM(Shile et al., 2000; Wilson et al., 2009)

- MATLAS(Daveson et al., 2007a)

- PASWORD (MacKenzie et al., 2006)

- MEAMS (Kutlay, Kiigiikdeveci, Elhan, Yavuzer, &
Tennant,2007)

- SMART (Gill-Thwaites & Munday, 2004)
- P300 (Cavinato et al., 2009)
- EEG score (Boccagni et al., 2011)
a [ YR o 91 ~
14 wulsziiuszaunnuiandivesdiheszunlszamanean
I a { o a 1
ansolsluszer Minimal conscious  state (utuvdszimunansoimssziiuldae
9 a 1 9 d’d a a qs;l 9 1 a dyq;
awnsalslszinlungugihenianuidalnananisaiusianieraziale venaintids

[

a { o < v v
annsalsziiunumsnlasunlasvesmsasuaussvesdiaiisaaniios Naail
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CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et
al., 2008)

SMART (Gill-Thwaites & Munday, 2004)

BIS (Schnakers et al., 2008)

- EEG score (Boccagni et al., 2011)

WHIM (Wilson et al., 2009)
- ERP test (Faugeras et al., 2011)
a @ YR o Y A

1.5 wuulsziiuszauanuiandivesdieszunilszamanean
a115019%1us2e Vegetative state

- P300 (Cavinato et al., 2009)

1.6 wunilszuszavanuiandrvesdiheszuulszamanesi
awsnlFluszeyinga Wunnulsziviaunsadwundihenliszduanuidndr luszos
Coma 0onandilioNogluszes vegetative state wazdaamisaldszitiulunqudileonis
szuvlszamaneanlanemermelala Ul

- FOUR (5242 Coma) (Akavipat, 2009; Bruno et al.,
2011; Fischer et al., 2010; Iyer, et al., 2009; Wijdicks, Bamlet, Maramattom, Manno, &
McClelland, 2005; Wolf et al., 2007)
- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004;
Schnakers et al., 2008)
- ERP test (Faugeras et al., 2011)
a [ Y KR % Y A

1.7 suvilssiiuszauanugandivesdilreszuulszamaveoan

9 . <3| a9 . . aa o
mmm%iuszﬂmummﬂ (brain death) Lﬂumiﬂizmu@ﬂammu noninvasive 811D IUINY
Y

[V

nquiilieluszus onset brain death TApd1aiNATY HATH

- BIS (Vivien et al., 2002)

Y1 o R K 9 A
’mamﬂaaﬂ’;smmmwmsaz
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2. mataenlsuuulssiiuszaun
Y o o P /Y v A
Yo navouulsziunazimlizgnalys Al
- The Glasgow coma scale (GCS) limunsosziliuiaves verbal
Y d' (DL ] 9 a d' 1 v A [
score TUR1enlaneaiemala(Wolf et al., 2007; Eken et al., 2009) #isziiiunaaiuiissay

Y 91 { 1 o o 9 Y { v
m3nszdudieiuanaieny i liazuunsinves Ges nlasunilasla (Holdgate et al., 2006)
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Biermnsalseiiulugihen 185 unss fuanuddndfisudndes (Mild sedative) 11109010
HanoN5U52LU eye opening LA motor response (Iyer et al., 2009)

- The FOUR (Full Outline of UnResponsiveness) 81413 m‘i”ILL‘L!ﬂﬂa:JJ
éjﬂﬂﬂﬁﬁ Uncal herniation, lock-in syndrome LLﬁzﬂﬁ:ﬂJéjﬂ’wﬁ@fﬂuﬁzﬂz vegetative  state
szuzuIn (Wolf et al, 2007uazansalfsziiulugilendsuess fuanuidaiios
Lgﬂﬂ}’ﬂﬂ Lfimmﬂllajﬁwa@i@msﬂimﬁu brainstem reflex L% respiration (Iyer et al., 2009)
awnsnldsziulugilie unconsciousness flanesoniola (Kevric et al., 2011) ugiidodida
fo'liansadsziiiulugiend visual fixation nazdihof 185 sz uanuddn (Wol et al.,
2007) wonnnilumsssfiuidves respiration Glumjué’ﬂ’;mzuuﬂizamﬁumﬁﬁm’;z
acute pulmonary disease 91991 1¥3UUUMIMITaRALNA Y i T ugdassalumsilsadiu
e respiration Ul(vg]) (Wijdicks et al., 2005) oz JuiAvUDY brainstem reflexes WAL respiratory
pattern 1 AUC value ‘ﬁﬁm’hﬁaﬂl@\i eye Lag motor (Eken et al., 2009)

=~ 9

Y

- Consciousness Scale for Palliative Care (CSPC) Hveane 1Ho11v94

suulszdiwanladisuas 1952820811708 (Gongalves et al., 2008) uaNvoINAAL la1M1TD

a 1 { a a I <3
Usziuludihenfinnunalnavesms Idgunazmsuoudy (major impairment of senses)
(Gongalves et al., 2008)

- Wessex Head Injury Matrix (WHIM) anunsotlsziinlddelag
dunaanmsifianeinsdszdriuvesdilae (Shile et al, 2000) ua bidwnsaldszidiulu
AtheniinnuAnlndveanisnataznMsdoas (Speech and language function) (Shile et al.,
2000)

. . Y A A o Y

- The Simplified Motor Scale (SMS) UDAABDN subscale IMUIUNDY
awnsnsasIdire ua liaunsaldlsziuludihen ldsversz fuanuidn (hypnotic  and
paralytic drugs) (Gill et al., 2007)

. . Y AN 4 9

- Bispectral index (BIS) YoafauNNdLazneVIaa 1150 A1 BIS

aa o o dy [ < 1 =1 A ==
value Tumsataneuazmsinemsiumemenainsidivihe 1 lunquiihenaluasye

I A 1

JUILT3 (severely brain injury patients) & (Schnakers et al., 2008)uaz!,ﬂumsﬂszmué’ﬂammu
1o o w T W 4
noninvasive (Ebtehaj et al., 2012)uadalivesina  Tulsawernavrwuvsdsnaunauginsal

o . A Ao o w s A . L Al '
N13N1 EEG monitor 59U TUIUIINA uaﬂmﬂucl,uﬂqw‘ﬂaﬂ traumatic brain NUFAUOIFTIU
frontal lobe gnianei 1w lieunsolsziiua BIS value 18 naziinage function neuronal

integrity mﬂaumdauﬁmﬁﬂﬁaﬂ (Schnakers et al., 2008)
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- Cerebral state index (CSI) Yoanoasnldlumssziiugien
Yo Y Ao = = = A . ng; o Y
lasumsmidaauesidinsigniveseanaaveg alunquiilie Unconsciousness 114
o dy o Y [ 09/' dydw A9Y o w 1 9 a £ o I Y =\
awsaiiuiensiudala panatindelided inaludiuvesdisziiugaduiudod
d' Yo = % a U 1 d' 1 Y a
anureIguaz Idsumsinialumslsalurazewmnaunsae i lannmslszidu
' ' <3|
aau lWihayeq iy Bispectral index(BIS) The Narcotrend The SNAP index CSI udu Xu
etal., 2011)
- The Music Therapy Assessment Tool for Low Awareness Sates
9 v
(MATLAS) Yo@fio awsaldlsziiugiie Low awareness stateTuszozuy uadiaunsold
A Ys o Y A A v . . = a A
puudszildy MATLAS1@@1Y Aoalinuidermgd1u Music therapist Hazlana1u139nFw
8139WA20 (Daveson ct al., 2007)
. 9y
- Middlesex Elderly Assessment of Mental State (MEAMS) REDE)
a 1 { [ < { 1 @ a a 1
awnsaldlsziin1dludihen 185vadundsvgswduiianuralndnisdiussmenas

M33AA (cognitive) (Kutlay et al., 2007)
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CONSCIOUSNESS ASSESSMENT SCALES IN NEUROLOGIC PATIENTS:
EVIDENCE BASED NURSING

ARUNRAT RANGSOM 5337286 NSAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORY COMMITTEE: ORAPAN THOSINGHA, D.N.S.,
SUPORN DANAIDUTSADEEKUL, D.N.S.

EXTENDED SUMMARY

1. Background and Significance of Problem

Consciousness refers to a general state of awareness of human being to
environment or within oneself. It reflects brain activation and cognitive process.
Consciousness comprises two consecutive processes; arousal or alertness and
awareness or cognition which is the integral part of cognitive and affective mental
function (Woodward et al., 2011). It starts from primary neurological input from
multiple pathways to Reticular activating system (RAS) which located within
brainstem and cerebral cortex (Hickey, 2009; Woodward et al., 2011). This
neurotransmission process occurred in Central nervous system (CNS). If the brain
cells within this area are damaged by injury, chemical agents or microorganisms, the
neurotransmission process can be deteriorated leading to altered level of
consciousness.

Level of consciousness is a phenomenon that received attention from many
researchers in health care for more than 100 years. The trigger, control, and nature of
consciousness are relatively complex so that many inquiries still remained. Among
patients with neurological diseases, level of consciousness reflects their neurological
function therefore it should be closely and accurately monitored. The altered level of

consciousness can be assessed based on neurological coordination functions.
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According to its complexity, consciousness assessment is a challenging skill which
requires expertise in neurological science (Woodward et al., 2011). The level of
consciousness cannot only be accurately evaluated through direct observation, but it
requires other assessment such as using general physical examination, neurological
examination, and assessing related medical history. Assessment of behaviors including
previous sedative uses, having perception disorder, or abnormal response to stimuli is
significant because it can help in reflecting neurological problems among these
patients.

Altered level of consciousness is an important symptoms for patients in
many pathological groups such as patient with infection, toxic metabolic due to
alcohol use, hypoglycemia, hyperglycemia, including patient with neurological disease
which requires surgery and other treatments which affects level of consciousness such
as using Barbiturates, or other sedative drugs, patient with metabolic disorder, drug
abuse or patient on breathing tube and ventilator. These symptoms affect the accuracy
of level of consciousness assessment (Ebtehaj, Yaqubi, Seddighi, &Yazdi, 2012).
Accordingly, in the past 3 decades, a large amount of studies have been conducted to
develop and validate consciousness assessment tools.

The early version of level of consciousness assessment instrument was the
Glasgow Coma Scale, developed in 1974 aimed to assess the level of consciousness in
patient with head injury. After that it was used extensively in scoring system of the
level of consciousness of patient in intensive care unit (Fischer et al., 2010). The other
instrument developed later were The Coma Recovery Scale- Revised(CRS-R)
(Giacino, Kalmar, & Whyte, 2004; Schnakers et al., 2008), Wessex Head Injury
Matrix (WHIM) (Shile et al., 2000; Wilson et al., 2009), Sensory Modality
Assessment Technique (SMART) (Gill-Thwaites&Munday, 2004), Consciousness
Scale for Palliative Care (CSPC)(Gongalves et al., 2008), Middlesex Elderly
Assessment of Mental State (MEAMS)(Kutlay et al., 2007). One limitation of the
GCS assessment is that it contains verbal response assessment which is not applicable
for patientswith oro-endotracheal intubation. The inaccurate scores are expected
among the aforementioned group. Wijdicks and the others developed The Full Outline
of UnResponsiveness (FOUR) score (Wijdicks, Bamlet, Maramattom, Manno, &

McClelland, 2005) which comprised 4 dimensions of assessment as follows; Eye
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response (0-4), Motor response (0-4), Brain stem reflexes (0-4), Respiration (0-4),
which can be used for patient in coma. However, many of these instruments are still in
their developmental process and cannot be utilized in clinical practice. According to
the direct experiences of the investigator in neurological intensive care unit of the
neuroscience institute, Bangkok, Thailand, the current available level of consciousness
assessing instrument is GCS which still has some limitation to use among patients
with oroendotracheal intubation and patients receiving sedative drugs.

As a result, investigator was interested in searching evidences in regard to
consciousness assessment in neurological patients, analyze and synthesize the
evidences to compose the recommendations on assessment of level of consciousness
in neurological patients.

1.1 The clinical problem of study

There are various instruments to assess level of consciousness among
patients with neurological diseases. Each instrument has its own strength and
limitation. Thus, this study focused on reviewing the evidences relating to the
instruments used in consciousness assessment among neurological patients. The
results of this study can be used as guideline to develop accurate and quality
assessment among this group of patients.

1.2 Objectives of study

1.2.1 To review the literature and analyze the accuracy and
precision of consciousness assessing instrument.

1.2.2 To summarize the literature review concerning consciousness
assessment intervention in neurologic patient.

1.2.3 To Analyze the literature review and summarize into
recommendation for developing structure and guideline in accurate and precise
consciousness assessment in neurologic patient.

1.3 Expected Benefit

1.3.1 To obtain knowledge for diagnosis and guideline
development in consciousness assessment suitable for neurologic patient in different
phase.

1.3.2 To develop the decision pattern on the choice of

consciousness assessment suitable for neurologic patient in different phase.
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1.3.3 To develop quality of nursing in in-time consciousness

monitoring and assessment when the level of consciousness alteration.

2. Methodology

The procedure of evidence — based nursing study on level of consciousness
assessment in neurologic patient started with searching of empirical evidences then
assessing the quality and strength of evidence as follows;

2.1 Searching of empirical evidence

1) PICO framework for evidence searching: The PICO framework
(Melnyk&Fineout-Overholt, 2005) was adopted in searching of evidence in this study
which can be detailed as follows;

Population Neurological patients, Coma, Vegetative state,

Minimal conscious state
Intervention Assessment of consciousness, Behavioral assessment,
Neurologic Examination

Comparison -

Outcome Level of consciousness, Level of Disability, Functional

level, Cognitive level

2) Scope of searching

- Literature published during 2000-2012

- Literature published in English

- Full text literature only

- Identify keyword of study Consciousness level scale,
Neurological diseases, Glasgow Coma Scale, Coma, Vegetative state, Minimal
conscious state, Consciousness Disorders , Assessment of consciousness, Behavioral
assessment, Neurologic Examination , Cognitive function, Assessment tool AND
neurorehabilitation, Conscious level AND vegetative state, Cognitive function AND
vegetative state, coma scale AND intensive care unit AND validity , coma scale AND

intensive care unit AND validation.
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2.2 Assessing quality and strength of evidence
The assessment of quality and strength of evidence comprises of 4 steps as
follow;

2.2.1 Reviewing abstract and content of literature roughly.

2.2.2 Identify literature inclusion criteria which require at least
one of the following contents.

1) Development of level of consciousness assessment instrument
for neurologic patient.

2) Level of consciousness diagnosis in neurologic patient.

3) Assessment and care for neurologic patient.

4) Academic paper on literature review, summary or
recommendation from related organization or experts, guideline in terms of
management, assessment, monitoring, and care management system concerning
neurologic patient care.

2.2.3 Exclusion criteria, as follow;

- Literature containing abstract only
- Literature of child study

2.2.4 Assessing quality and strength of evidence

Evidence quality assessment criteria developed by Melnyk &
Fineout-Overholt (2011) was adopted in this study. The assessment criteria can be
detailed as follows;

Level 1: Evidence from a systemic review or meta-analysis of
all relevant RCT

Level 2: Evidence obtained from well-designed RCTs

Level3: Evidence obtained from well-designed controlled
trials without randomization

Level 4: Evidence from well-designed case-control and cohort
studies

Level 5: Evidence from systematic review of descriptive and
qualitative studies

Level 6: Evidence from single descriptive and qualitative

studies
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Level 7: Evidence from opinion of authorities and/or reports of

expert committees

3. Results

The searching of evidence was conducted through electronic database of
Mahidol University comprising of CINAHL, ScienceDirect, OVID, PubMed,Springer-
Link, and BMJ Journals for the journal published during 2000-2012 in English. The
searching keywords were as follows; Consciousness level scale, Neurological
diseases, Glasgow Coma Scale, Coma, Vegetative state, Minimal conscious state,
Consciousness Disorders , Assessment of consciousness, Behavioral assessment,
Neurologic Examination , Cognitive function, Assessment tool AND neurorehabilitat-
ion, Conscious level AND vegetative state, Cognitive function AND vegetative state,
coma scale AND intensive care unit AND validity , coma scale AND intensive care
unit AND validation. Totally, 32 evidences were retrieved.

All 32 evidences were assessed on its strength and quality using
Melnyk&Fineout—Overholt (2011) criteria. In summary, 9 evidences were classified as
Level4, 1 were level 5, 20 were level 6, and 2 were level 7. The contents of each
evidence were reviewed in detail then analyzed to extract the data then summarize into
recommendations for accurately level of consciousness assessment in neurologic
patients. According to the review, most of study objective were to obtain validity and
reliability of consciousness assessing instrument and find the prediction power of the
instrument on recovery of neurologic patients. In addition, the objectives of some
evidences were comparing various conscious assessing instruments with the gold
standard tool(GCS). The settings of study in the evidences were also variety including
acute care hospital, intensive care unit, operation room, rehabilitation center, and
emergency department. The samples of study were also variety ranging from patients
with full consciousness to patients with minimal consciousness stage. The summary of
findings areas follows;

3.1 The instrument which can assess the level of consciousness accurately

and precisely
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According to evidence review, there were many evidences which study the
validity and reliability of level of consciousness assessing instrument. The evidences
with instrument reliability finding analyzed Inter-rater reliability Test-retest reliability
Internal consistency and Rater agreement. According to the result of study,
PASWORD, CRS-R, SMS, FOUR, WHIM, SMART, GCS, CSPC, MEAMS and
domain Verbal , Total score of GCS had good and excellent agreement inter-rater
reliability; The GCS and domain motor, eye of GCS had moderate inter-rater
reliability. The Test-retest reliability result of CRS-R, SMART, PASWORD and
WHIM were report in good and very good level of reliability. For the rater agreement
analysis of FOUR had excellent agreement. For internal consistency analysis of CRS-
R, FOUR CSPC and MEAMS, it was found that all instruments had high level of
internal consistency. In addition, the were evidences which analyzed the validity of the
instrument by means of comparing and correlating the instrument of interest with the
standard instrument which found significance correlation according to Spearman rank
correlation and Pearson product moment correlation coefficients.

In addition to validity and reliability study of the assessing instrument,
some evidences studied the prediction value of the instruments, such as In-hospital
death prediction, 3-month mortality, and predictive recovery. So once the validity and
reliability of the instruments were analyzed, the choice of intervention depended on
suitability for the different phase of illness and the intervention pros and cons
consideration which investigator recorded and categorized for ease of understanding
and actual application by describing pros and cons of each assessing instrument in
tabulation form which comprises of GCS, FOUR CSPC, CRS-R, WHIM, SMS,
Bispectral index (BIS), CSI, MATLAS and MEAMS.

3.2 Summary from evidence review concerning level of consciousness
assessment intervention in neurologic patient

Assessor was able to choose the appropriate level of consciousness
assessment to patient in critical phase, operative phase, coma phase, recovery phase,
brain death, vegetative state, and minimal state which can be detailed as follows;

3.2.1 Level of consciousness assessing instrument appropriate

for patient in emergency phase were
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- GCS (Gill, Reiley, & Green, 2004; Holdgate et

al., 2006)

- SMS (Gill et al., 2007)

- CRS-R (Schnakers et al., 2008)

- FOUR (Eken, Kartal, Bacanli, & Eray, 2009;
Kevric et al., 2011)

3.2.2 Level of consciousness assessing instrument appropriate
for patient in operative phase were
- Bispectral index (BIS) (deep sedation) (Fabregas
et al., 2004)
- CSIfrom EEG monitor (Xu et al., 2011)
3.2.3 Level of consciousness assessing instrument for patient
in recovery phase
- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers
et al., 2008)
- CSPC (Gongalves et al., 2008)
- WHIM (Shile et al., 2000; Wilson et al., 2009)
- MATLAS (Daveson et al., 2007a)
- PASWORD (MacKenzie et al., 2006)
- MEAMS (Kutlay et al., 2007)
- SMART (Gill-Thwaites&Munday, 2004)
- P300 (Cavinato et al., 2009)
- EEG score (Boccagni et al., 2011)
3.2.4 Level of consciousness assessing instrument for neurologic
patient in minimal conscious state were
- CRS-R (Giacino, Kalmar, & Whyte, 2004;
Schnakers et al., 2008)
- SMART (Gill-Thwaites&Munday, 2004)
- BIS (Schnakers et al., 2008)
- EEG score (Boccagni et al., 2011)
- WHIM (Wilson et al., 2009)
- ERP test (Faugeras et al., 2011)
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3.2.5 Level of consciousness assessing instrument for
neurologic patient in vegetative state were
- P300 (Cavinato et al., 2009)
3.2.6 Level of consciousness assessing instrument appropriate
for patient in coma phase
- FOUR (Akavipat, 2009; Bruno et al.,, 2011;
Fischer, et al., 2010; Iyer et al., 2009; Wijdicks et al., 2005; Wolf et al., 2007)
- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004;
Schnakers et al., 2008)
- ERP test (Faugeras et al., 2011)
3.2.7 Level of consciousness assessing instrument for neurologic
patient in brain death

- BIS (Vivien et al., 2002)

4. Recommendations

According to the searching, analysis, and synthesis the evidences, the
recommendation for level of consciousness assessing instrument intervention in
neurologic patient can be described as follows;

1. Choose the appropriate consciousness assessing instrument with the
phase of illness and phase of intervention in neurologic patient, i.e., emergency phase,
operative phase, , recovery phase, minimal conscious state, vegetative state, coma
phase and brain death can be identified as follows;

1.1 Level of consciousness assessing instrument in neurologic
patient in emergency phase should be the instrument containing easy-to-remember
subscale with rapid assessment at acceptable accuracy and able to assess the patient
from mild to severe brain injury which were

- GCS (Gill, Reiley, & Green, 2004/level 6;
Holdgate et al., 2006/level 6)

- SMS (Gill et al., 2007/level 6)

- CRS-R (Schnakers et al., 2008/level 6)
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- FOUR (Eken, Kartal, Bacanli, &Eray, 2009/level
6; Kevric et al., 2011/level 6)

1.2 Level of consciousness assessing instrument in neurologic
patient in operative phase should be able to assess unconscious patient under anesthetic
effect, in addition, the assessment should yield high prediction value, which were;

- Bispectral index (BIS) (deep sedation) (Fabregas
et al., 2004/level 4)
- CSI from EEG monitor (Xu et al., 2011/level 4)

1.3 Level of consciousness assessing instrument in neurologic
patient in recovery phase should be able to assess neurologic patient with
neuropsychological deficit or physical and cognitive impairment which can observe
from patient’s ADL, the appropriate instruments were

- CRS-R (Giacino, Kalmar, & Whyte, 2004/level
6; Schnakers et al., 2008/level 6)

- CSPC (Gongalves et al., 2008/level 6)

- WHIM (Shile et al., 2000/level 6; Wilson et al.,

2009/1evel 6)

- MATLAS (Daveson et al., 2007a/level 7)

- PASWORD (MacKenzie et al., 2006/level 4)

- MEAMS (Kutlay, Kiiciikdeveci, Elhan, Yavuzer,
& Tennant,2007/level 6)

- SMART (Gill-Thwaites&Munday, 2004/level 6)
- P300 (Cavinato et al., 2009/level 4)
- EEG score (Boccagni et al., 2011/level 4)

1.4 Level of consciousness assessing instrument in neurologic
patient in minimal conscious state were: should be easy-to-assess instrument, able to
assess patient with physical and psychological impairment, in addition, it can assess
even the minor change of patient’s response;

- CRS-R (Giacino, Kalmar, & Whyte, 2004/level
6; Schnakerset al., 2008/level 6)

- SMART (Gill-Thwaites&Munday, 2004/level 6)

- BIS (Schnakers et al., 2008/level 4)
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- EEG score (Boccagni et al., 2011/level 4)
- WHIM (Wilson et al., 2009/level 6)
- ERP test (Faugeras et al., 2011/level 4)

1.5 Level of consciousness assessing instrument in neurologic

patient in vegetative state, the appropriate instruments were
- P300 (Cavinato et al., 2009/level 4)

1.6 Level of consciousness assessing instrument in neurologic
patient in critical phase should be able to classify patient in coma state from patients in
vegetative state and able to use with patient on endotracheal intubation which were

- FOUR (Coma state) (Akavipat, 2009/level 6;
Bruno et al., 2011/level 6; Fischer et al., 2010/level 6; Iyer, et al., 2009/level 6;
Wijdicks, Bamlet, Maramattom, Manno, & McClelland, 2005/level 6; Wolf et al.,
2007/level 6)

- BIS (Ebtehaj et al., 2012/level 6; Fabregas et al.,
2004/level 4; Schnakers et al., 2008/level 4)

- ERP test (Faugeras et al., 2011/level 4)

1.7 Level of consciousness assessing instrument for neurologic
patient in brain death state: should be noninvasive assessment and able to diagnose
patient in onset brain death accurately. The appropriate instruments were

- BIS (Vivien et al., 2002/level 4)

2. Choosing level of consciousness assessing instrument based on its pros
and cons can be described as follows;

- The Glasgow Coma Scale (GCS): cannot be used to assess
verbal score in neurologic patient on endotracheal intubation (Wolf et al., 2007/level
6; Eken et al., 2009/level 6). Different assessor had different patient’s stimulus level
which could deviate total GCS score (Holdgate et al., 2006/level 6). It cannot be used
in patient taking mild sedative which affects eye opening and motor response (Iyer et
al., 2009/level 6).

- The FOUR (Full Outline of UnResponsiveness) can be used
to classify patient with Uncal herniation, Icok-in syndrome, and patient with onset

vegetative state (Wolf et al., 2007/level 6). In addition it can be used with patient
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taking mild sedative since it had no effect to brainstem reflex and respiration (Iyer et
al., 2009/level 6) and able to used with unconscious patient on endotracheal intubation
(Kevric et al., 2011/level 6). It limitation was that it cannot be used in assessment of
patient with visual fixation and patient taking sedative (Wolf et al., 2007/level 6).
Abnormal respiratory breathing and ventilator drive may have localizing value in
comatose patients, but rater acknowledge important variables such as acute pulmonary
disease and ventilator setting. (Wijdicks et al., 2005/level 6).

- Consciousness Scale for Palliative Care (CSPC) the pros of
this instruments is simplicity and taking short assessment time (Gongalves et al.,
2008/level 6). However, its limitation is that it cannot be used in patient with major
impairment of senses (Gongalves et al., 2008/level 6).

- Wessex Head Injury Matrix (WHIM) can be easily assessed
by observing Activity of Daily living of patient (Shile et al., 2000/level 6) but unable
to use with patient with speech and language function impairment (Shile et al.,
2000/1evel 6).

- The Simplified Motor Scale (SMS); the pros of this
instrument is small amount of subscale which was easy to remember but cannot be
used in patient taking hypnotic and paralytic drugs (Gill et al., 2007/level 6).

- Bispectral index (BIS) the pros is health care professional
can use BIS value in diagnosis and recovery prediction within 1 year after illness in
patient with severe brain injury (Schnakers et al., 2008/level 4) and this instrument is
noninvasive assessment (Ebtehaj et al., 2012/level 6). The limitation of this instrument
is the needs of EEG monitor which may not available in some health care institute. In
addition, this instrument cannot be used with patient with traumatic brain injury with

damaged frontal lobe so BIS value cannot be assessed. The damaged frontal lobe also

affect functional neuronal integrity from other part of the brain (Schnakers et al.,

2008/1level 4).

- Cerebral state index (CSI) the advantage of this instrument is
that it can be used with patient on operative phase still having anesthetic drug effect.
The recovery prediction value can be identified by this instrument in unconscious

patient. However, the limitation of this instruments was the requirement of the
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assessor who was highly expertise in analyzing Electroencephalography (EEG) result.
The instruments using this concept were Bispectralindex(BIS) The Narcotrend The
SNAP index CSI (Xuetal., 2011/level 4).

- The Music Therapy Assessment Tool for Low Awareness
Sates (MATLAS): this instrument can be used to assess patient with low awareness
state in recovery phase. However, the assessor who use MATLAS should be expertise
in music therapy and other multidisciplinary team should join in assessment (Daveson
etal., 2007/level 7).

- Middlesex Elderly Assessment of Mental State (MEAMS):
can be used to assess patient with traumatic brain injury in concurrence with physical

and cognitive impairment. (Kutlay et al., 2007/level 6).

5. Suggestion for the implementation of study

The suggestion for the development of Clinical Nursing Practice Guideline
in level of consciousness assessment in neurologic patient covering neurologic patient
in every phase, i.e., emergency phase, operative phase, coma phase, recovery phase,
rehabilitative phase, brain death phase and vegetative phase and minimal conscious
phase which can be described as follows;

5.1 Distribute the study among clinical practitioners especially those
involve with patients with altered level of consciousness care such as neurologic
patients in order to provide more alternative of level of consciousness assessment
instruments.

5.2 Develop clinical practice guideline on level of consciousness
assessment by selecting the appropriate instruments with each phase of illness and also
appropriate with the health care organization.

5.3 Organize a training program for nurses and other related health care
personnel focusing on precision and accuracy of assessment;

- Organize academic week to provide special lecture by the
lecturer expertise in neurology in concurrent with the demonstration of level of

consciousness assessment in neurologic patient.
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- On the job training of level of consciousness assessment in
neurologic patient, which should be divided into the assessment in neurologic patient
in emergency phase, operative phase, coma phase, recovery phase, brain death phase,
vegetative phase, and minimal conscious phase.

5.4 Develop research work to verify the quality of level of consciousness
assessing instrument to get precise and accurate instrument for continuous

development of nursing in organization.
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(3047 1: Detection of brain death onset using the bispectral index in severely
comatose patients.
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15097 3: Putney Auditory Single Word Yes/No Assessment (PASWORD).
Development of a reliable test of yes/no at a single word level in patients
unable to participate in assessments requiring a specific motor response: an
exploratory study.
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15999 9: Use of cerebral state index to predict long-term unconsciousness in
patients after elective craniotomy with delay recovery.
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(3041 10: Assessment Scales for Disorders of Consciousness: Evidence-Based
Recommendations for Clinical Practice and Research.

éanda/’?]ﬁﬁuﬁ: Seel, R. T., Sherer, M., Whyte, J., Katz, D. 1., Giacino, J. T., Rosenbaum,
A. M., Hammond, F. M., Kalmar, K., Pape, T. L., Zafonte, R., Biester, R.
C., Kaelin, D., Kean, J., Zasler, N. (2010).

ﬂizlﬂﬂﬂlﬂﬂﬁﬁﬂg 1M: Systematic review of descriptive study/level 5
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1399809: QWH’J%&HSJ’JG]Qﬂi%’(ff\iﬂm’E'JG]’ENﬂﬁﬁﬂ‘]elﬁ’J‘U‘i’JiNTL!’Ji]EJ‘VILﬂEJ’JGU?NﬂUﬂﬁﬂigmu

]
v I3

naanssuvesdiheiiszduanuddndudountlas vansdnsmuh Suuuissdiui 185y
msgeuuiifuinasgulunsldsziduszduanddndrvesdiedail The Coma
Recovery Scale-Revised (CRSR) Sensory Stimulation Assessment Measure (SSAM) Wessex
Head Injury Matrix (WHIM) Western Neuro Sensory Stimulation Profile (WNSSP) Sensory
Modality Assessment Technique (SMART) Disorders of Consciousness Scale (DOCS) tag
Coma/Near-Coma Scale (CNC) ﬁi‘ifﬁLL”U‘]J‘]J‘izLﬁu“ﬁlﬁnﬂiﬂﬂiwﬁuﬂﬁjné}ﬂ’JEJ vegetative
state(VS) ®9N1N Minimal conscious state (MCS) 1&uA The CRS-R G?;Qﬁcontent validity E)Ejslu

seavuaoy 19152100 Tudi90 minor resevations @91 The SMART SSAM  WHIM tag
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WNSSP i} content validity 9§15z a14)5215uT0A16 major reservations 1&ILBAIINTIH
WUNUUD5210U The FOUR WNSS CRS-R Swediesh Reaction Level Scale-1985 LCS 11ag
cLocs linuzihldiunlfifunseaiio lumsdszifiungdns suvesdileiioanindad
founniesvasnnuasIniie(content validity) anuilunasguveauilsyiiuag

VIANNUN A (reliability)

13097 11: The Wessex Head Injury Matrix (WHIM) main scale: a preliminary report
on a scale to assess and monitor patient recovery after severe head injury.
Y 1A a a ¢ . .
Qum/ﬂ‘nwuw: Shile, A., Horn, S. A., Wilson, B. A., Watson, M. J., Campbell, M. J., &
McLellan, D. L. (2000)
ﬂszmmmﬁé’ng 1U: Descriptive study (Diagnostic test) / Level 6
d‘ ] Aau A dydo/ s A 9 [ a .
1393980: \111&’3‘1‘]ﬂliﬂﬁuul@]Qﬂi$ﬁﬂﬂLWﬂﬁﬂﬂﬂﬁWGJJU”ILL“]J’]J”IJi%L‘JJu The Wessex Head Injury
. o 1Y a (% dy [ YR [ Y [}
Matrix (WHIM) ﬁ'TVi3‘]J‘1J§$L§Jﬂ!£ﬁ$t§11§$3ﬂﬂﬁwuﬁTﬂﬂJ@QigﬂUﬂ?WNEﬁﬂ@’J‘U@QEjﬂ?lﬂﬂﬁﬂ”iﬁﬂ
Yo 3 Aa .. 1 @ 1 9 o Yo 3 A
Llﬂﬁ‘lJﬂ”lﬁ‘lﬂmi]U‘VIﬂ’intj‘u!,!,ﬁﬂ(Severe head ln_]ury)cluﬂ’sjilﬂ’JﬂNQﬂ?ﬂﬂ?ﬂﬁﬁﬂqﬂiﬂﬂ”lﬂmﬂﬂ
ATEzIUNTIIIUIU 88 518 WAMTANHINUTN tUUT2IU The Wessex Head Injury Matrix
< a { ) a @ 1 o
(WHIM) Lﬂmm‘uﬂizmuﬁﬁmwmumﬂ%’iumiﬂszmmngﬁﬁmamiﬁlumﬂmmsmu
Y 91 @ Yo 3 Ax = =i dy Y < '
ﬂ'ﬂllgﬁﬂﬁ’)“'ﬂ@\i@‘ﬂﬁlﬂﬂ”lﬂﬁaﬂblﬂillﬂTi']J”IﬂH]‘]J‘VIﬂiH%iQ‘L!LLiQ Gﬁxﬁnﬂﬂﬁﬂﬂkﬂuuﬁﬂ\ﬂWLWUTJT

9
puvszdu waHM - awnsodun s lumsidsziudiheluszez w18 smnmsdnemun

Y

]
=1

uupiszidiy WHIM fianuiies (Reliability) ogluszaud Tasdilsziiun lasumsinianisi
uuuYseiiunudIinsnn Inter-rater Reliability WUliA1 Cohen’s K = 0.86 11A¥N1TH1 Test-
. . ISP ' A 9 o a o 9 Yo
retest Reliability WUNA1 Cohen’s K = 0.74 ﬂanﬂaiu@mmiﬂizmuﬂnﬂmmm“lmumi
Hnialudlszidiudihedrenuulsziiu wHM e lduuuilszidiulianuiiesanunsolsziiv

o YR o A Y <3| a
‘53ﬂ‘lJﬂ’JHJE’c‘fﬂG]’JﬂJ’ENEjﬂ?ﬂl‘lﬂﬁi\‘m1uﬂ’nmﬂu%ﬂ

(3047 12: The JFK Coma Recovery Scale-Revised: measurement characteristics and
diagnostic utility.

Y 1 aAa dJ ..

Qumlﬂﬂwuw: Giacino, J. T., Kalmar, K., & Whyte, J. (2004).

ﬂix!ﬂﬂﬂlﬂﬂ?’iaﬂg 1M: Descriptive study (Diagnostic test)/ level 6

4
AA v

Ay Ao A s A g = A A
ﬁf’]\'iflﬂ:Q1u3ﬂﬂl5@ﬂum3ﬁilﬂigﬁ'\?ﬂlfw'E_JGl@ﬁﬂ1iﬁﬂ‘]&|’lﬂﬂ!ﬂ’lwmﬂ\uﬂiﬂ\1mf] The JFK Coma

[ a U T W 1 3 U
Recovery Scale-Revised #azanumiuase lumsisziiiudie Mcs nquaiediailugien
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5rUUUTEAMENDIINIU 80 518 WAMSANEIWDI HUVUsZIU CRS-R - Hianuiisseglu
3 zﬁuq 1 Tasla Inter-rater reliability @gﬂus zﬁ’uq 3 (Pp=.84,P<.001) Test-retest reliability azﬂu
LA (P =94, P<.001) tiazdl Internal consistency U1 Cronbach 0=83 M313ziiiunu
A33(Validity) #2831 Concurrent validity WUIMUUY5213% JFK CRS-R Sanudusius i
puvUseiiv CRS tag uuulszidliu DRS sdiivedAgnedda (P<.001) MAKAMIANEIIZ
Yy g A A, A VoY
paaalvimuduulsgdiu JFK CRS-R ioiiniszdiulunguiiennssuuilssamanes
o J o

dy qﬂzl 1A 9 A o 1 Y = o A A
1uszazﬂuvjuu W‘]J’J"Ill53@]‘].]?17]1%&%6111!9@11453@1]61@ HazUANNANNUSAULUUYs2IIUN

9
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13097 13: Interrater reliability of Glasgow Coma Scale scores in the emergency
department.

Y 1 A d' a ¢ . .

HuAI/NNN: Gill, M. R., Reiley, D. G., & Green, S. M. (2004).

ﬂﬁzmmmﬁé’ngm: Descriptive study (Diagnostic test)/ level 6

9
AA v

A a4 ¢ A 9 = C a
(30989: MUIVYIT0INUINYU Iz aIANDADINIIANYT Inter-rater  reliability VoDV
Y J 1 a 1w 1 [~ 9 A @ YR o A
The GCS egunndnirsgmpunguatesuilugienissauanuianaulasuuilainn
AUMANANNY T 116 519 WamsANEINU uUVU521AU The Glasgow Coma Scale

I A Ao . ey ' g
(GCS) \WuuVYsUUNY Inter-rater reliability ﬂgalui 2aU11UNA19 (Agreement percentage =
E4
32% ) 11az1iAv09 The GCS TAgreement percentage #1391l E=eye WUTinudoandnI0gluszal
= = 9 1 @ =\ k) '
A V=verbal WULANUADANADIDYIUTEAVIIUNE 1Ay M=motor WUNANUTDANTDIDY Y
@ % < v a a 1T W ' U
seauR Faaaaldimuiunulseiiu The Ges  awnsaldlsziulunquiiediadiheluy
] a Y = A ' [ 1S 9 o o ) YA Y
wihegnmu ldnazlianuiessegluilszduihunais uandsdedinavesnisiinlilIdnensld
Usziiuszauanuidnarlunquiihenldnesrenielanas hildnesrenielakildnig

) Y Y
Uszimiuluiiaued verbal score iaunsndsziiuld ildanuinsedeovesnsdnuluasail

(31213

13097 14: The sensory modality assessment and rehabilitation technique (SMART): a
valid and reliable assessment for vegetative state and minimally conscious
state patients.

AuaaAlnRaw: Gill-Thwaites, H., & Munday, R. (2004)

ﬂizmmamifﬂg 1U: Descriptive study (Diagnostic test with gold standard comparison )/ level 6
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E4

‘Q’ v A
139489: I1UUY

@

anUszasdiiiodeamsfnyn Reliability 1az Validity veun3eaile The sensory
modality assessment and rehabilitation technique (SMART) ﬂ@:uﬁaaémﬂué’ﬂwmaiwu
Uszamanes $1191 60 578 wamsAnEINU nunlseiEin The SMART Uszifiuminnuiiios
(Reliability) WUA1515210UIntra-observer intra-class correlation(ICC)=0.97 tta¥Inter-observer
intra-class correlation (ICC) =0.96 ogluszAugIazMIAINATI(Validity) §romsisziiiu
euneun vl sy SMART Auuvuilszidiu Rancho Los Amigos Level tazuuuisziiiuv
Western Neuro Sensory Stimulation (WNSSP) WU u1/54iu SMART TAnuduiusny
1152104 Rancho  Los  Amigos Level 88 1145A1 moderate (r = 0.474) taguyuilsziiig

SMART Jnnuduiusfunuuilszidiu WNSSP ogluszdl moderately strong (r = 0.696)

E4
~

aw ) Jq 9 a @ YR o A
namsavetiamsni lldszgndldlumsdszduszauanuiandvesnguiilenieszuy
A 1 dy 9 ] [ 9 %
Uszamiegluszeziluyla  Tasinngelumsnauwumssnmldasiuanuansoves

Y
é’ﬂ’mimﬁuq (specific programme)

ﬁmﬁ 15: Validation of a new coma scale: the FOUR score.
ﬁj&!ﬁiﬂ/ﬂﬁﬁuﬁ: Wijdicks, E. F. M., Bamlet, W. R., Maramattom, B. V., Manno, E. M., &

McClelland, R. L. (2005)
Uszinnvesn N§1U: Descriptive study (Diagnostic test with gold standard comparison)/level 6
A v Av Adw s A 9 Y A oA ~ ~
(30980: NUITEUNIAYUILAIANDABINIINAUNUATOIND The FOUR Score Hazilsoumeon
o a 1T W 1 3 91 A 12 . o
ﬂ‘]JLL‘]J‘]J‘]Ji%LlJ‘Ll The GCS ﬂqm‘ﬂ’JE’JEJ”NL’]JL![%J’]J’JEJTIlliJllmW]’O‘LIﬁu?N (Unresponsweness)i]”li!’;lu
= 1 a £ 9 a [ YR o

120 918 HamMsANYINDI LuDsziu FOUR daannsalalsziiuszaunnuiandives
ghen 1418010 nazlinnumiuase udndlszduaiaiu Taslinisnianuies (Reliability)
A18M515510U Inter-rater Reliability auuVU1/52104 The FOUR Score 1A1K(95%CI) =

2 o 4 v » _ , N
0.82(0.77-0.88)F WA A NWNBI0d ITUszAUABYY 1ozl Internal consistency 08 1UTZAVY
(Cronbach’s alpha = 0.86) M3¥IANNATI(Validity) 381511 Construct validity 23801
Y] o 1 a 1 o o d v 1]
duiussgniuuulsedu FOUR  1ag GCS MunianuduiusiuseAuga (Spearman’s
correlation coefficients= 0.92) HazuUDUsEIU The FOUR Score 81419 11A591U180051015
a1eluTsane1u1a(in-hospital mortality) AUC =0.81 4az814191UN15H11418 Poor  outcome
(Rankin 3-6) AUC= 0.72 awnsaihunlslumsisziindiheszunlseamanesiogluszey
Coma 1#939 YoRveemsdsziiudeinTedio The FOUR Score Aoanunsalysziiulalu

Aiheszez Coma Nldnesivnialy
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= P . .
15097 16: Variability in agreement between physicians and nurses when measuring
the Glasgow Coma Scale in the emergency department limits its clinical
usefulness.
Y 1 AAa d .
Q!!ﬂﬂ/ﬂ‘ﬂ‘wu‘w: Holdgate, A., Ching, N., & Angonese, L.(2006)
Usznnvesn Ng§1U: Descriptive study (Diagnostic test)/ level 6
A au Amw 7 A 9 = a . D
139389: \‘I'l‘l!')i]ﬂ‘l!ll')@]ilﬂigﬁQﬂLWE]ﬁ’fNﬂ'liﬁﬂ‘H'lﬂigmu The interrater reliability UDUIUUY
a 1 ( 1 a
15213U The Glasgow Coma Scale (GCS) 3¢1IN wmmauamwmﬂ“luwmmmﬁ’migﬂmu
. . Y ' I P A @ YR o
(Senior doctors in the Emergency department) ﬂﬁj}l@’JE]EJNLTJMQTJ’JEJ‘VHJ?%ﬂﬂﬂﬁiugﬁﬂﬁlaﬂaﬂ
VNAUNANANAY U 108 518 HAMIANEINDYI TMINIANNNGY (Reliability) A38MT
11 Interrater reliability between paired ratings Anywuuseiiv The GCS TuiiAves Eye Verbal
Motor tazTotal score WU TUNAUDY Verbal HAA1NUNF0N0MINTAGA (weighted kappa =
g . .
0.79)3mmm%mﬂu Total GCS (weighted K= 0.76) Motor (weighted K= 0.75) uag
o w yq./ 1 4% 1 J {
Eye(weighted K= 0.64) f1ua191 WoNMINHIWMUNYszaumMIaldslinananInNeIns
d' A d‘d d Y 1 A T [} 1
vounseale Tuneuianidseaumsaitioondn 24 ey umw"luwummummﬂuwmma

P o 1 a
uamm‘v]meJ‘JJ'izﬁumamiuwmmmgmau

13097 17: Interrater Reliability of 3 Simplified Neurologic Scales Applied to Adults
Presenting to the Emergency Department With Altered Levels of
Consciousness.

Fudailfani: Gill, M., Martens, K., Lynch, E. L., Salih, A., & Green, S. M. (2007)

w

Uszianvean N§1U: Descriptive study (Diagnostic test with gold standard comparison) / level 6
A M Aav dydol s A v = . I . .
!iﬂﬁﬂﬂ:ﬂ”I‘Ll’:lfﬂﬂuui@qﬂizﬂ’ﬂﬂlW@@ﬂﬂmiﬂﬂEW Interrater reliability U934 The simplified Motor
4 U Y A aAa
Scale (SMS) 84A132NPUV03I The GCS AVPU Haz ACDU lungudiheluszezaniaunil
FTAUAINS ANAIAABININHAWA NN 31U 120 510 HAMIANEINUI uuU szl SMS i
= = ~ o 1A . ' o
UMIANYIANNINGI(Reliability) WUIY Interrater  reliability @giﬂi%ﬂﬂﬂ (K=0.70 (95%CI
Y
,0.57-0.83)) UONIINUGINLIMUVUTZIU SMS § Spearman’s P = 0.85 1Az Kendall’s T-b=
&~ v o Jdo @ & A1 J a @ qul
0.80 cﬁmmmamwuﬁﬂuiuﬁmuqm G?\TN?]'IZZ(\‘]T‘I'J']!LUUI]?ZHJH GCS ADCU 1ag AVPU A9UU
Tumsthuuulszdiu sms wl5uldnudihentszavanuidnarnaaadlumirsnugmau
2 A A £ A o v qYq ¥ A 99 a Y Y
ﬂ!ﬂu@ﬂ‘V]'NLafJﬂ1’?u\1‘VI’ET'liJ'liﬂu']iJ'l‘]Ji“UGl%leLWiJ'lgﬁiJ L“W’E']Glﬂﬂ']iﬂﬁ%!llﬂﬁ%ﬂﬂﬂ'ﬂllgﬁﬂ@n
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(3041 18: Validation of the Middlesex FElderly Assessment of Mental State

(MEAMS) as a cognitive screening test in patients with acquired brain

injury in Turkey.
ﬁj!!ﬁﬂ/?]‘ﬁﬁuﬁ : Kutlay, S., Kiigiikdeveci, A. A., Elhan, A. H., Yavuzer, G., & Tennant, A.
(2007).

ﬂizlﬂﬂﬂlﬂﬂﬁaﬂg 1U: Descriptive study(Diagnostic test with gold standard comparison )/Level 6
A Ao s A g = .y = Cqege
139389: ll')@lilﬂiZﬁQﬂLW@ﬁ’fNﬂ'liﬁﬂ‘H'lﬂ’)'lll@5\3(Va11dlty)l,!>ﬁ$ﬂ’)'lilﬁ/]EN(Rellablll‘[y)"Ule,LUU
1521y The Middlesex Elderly Assessment of Mental State (MEAMS) 1)1 The Turkish-
. 91 AN Yo 3 Aa o = 1 a
adapted version Glu@ﬂ’wﬂ”lmummﬂmnﬁim IUIU 155 918 WaNITANHINUIN LL‘]JTJ“]J?%LM‘L!
The MEAMS #im31/5213iun1uifie(Reliability) 42801311 Internal consistency WU lUsz AL
A TagdiA1 Cronbach’s alpha = 0.82 @7U Intra-class correlation(ICC) =0.80 Ua% Pearson
Separation index=0.813 @MU 3NUANUATI(Validity) WD Internal construct validity 08
luseAUA @IU External construct validity 8% responsiveness Y99The MEAMS @28
MsulFeumneunuuuDlsEIY The Functional Independence Measure (FIM) Motor Hag
v o Jdo 5 Y o a a
cognitive scale WUTANUFURUTAU atimTimuvysediu The MEAMS 1 l4alsziiv
1Y .. A [ Yo g Aa =2 & = o
ANNITBN cognitive ‘llfNﬂﬁpJEJ‘IJ’JfJﬂWfJ“ﬁTCNulﬂﬁ‘Ufﬂi‘U1@L%UﬂﬁiE$ﬂQLﬂHﬂTQLﬁﬂﬂhluﬂ'liuﬁﬂ

Usziiudiheniinnuntuas

(3041 19: Further Validation of the FOUR Score Coma Scale by Intensive Care
Nurses.

Fuea/AlTifiani: Wolf , C. A, Wijdicks, E. M., Bamlet, W. R., & Mcclelland, R. L.
(2007).

Usznnvesn uﬂg 1U: Descriptive study (Diagnostic test with gold standard comparison)/ level 6

E4
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(50980: 11UV Az aANedoan15ANB11 The Full Outline of UnResponsiveness score
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I a @ Y (% A 9y
(FOUR) lﬂullﬂﬂﬂiglmuﬂﬁ'lll’liﬂﬂjgllluigﬂllﬂﬂ’lllEﬁﬂﬁ?ﬂlﬂ\iﬁdﬂ'{]ﬂq@ LUAZANUFIUITDUDN
vq 9 A A ' A A A 1 Vo ' TR
Wf]’lll’laE\!Gl(’]ﬂlﬂﬂﬂﬁgllluuNﬁ@]@ﬂ')’luﬁﬁqellﬂ\‘llﬂﬁﬂ\clllE]Wiale ﬂqu@]'ﬁ@ﬂ’l%ﬂu@ﬂ’)ﬂigﬂﬂ

Uszamaues 11U 80 518 NAMIANEINDIT UMSHIAUNBT (Reliability) N1511 Internal

consistency WU0Y115AVA AT Cronbach’s alpha = 0.95 88 luszAug uazlunguwenunan
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<3| a : 4 ] 4 1 1 1
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[
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Y 4 v
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ﬁmﬁ 20: Validation of a Consciousness Level Scale for Palliative Care.
ﬁi!!ﬁiﬂ/?]‘ﬁﬁuﬁ: Gongalves, F., Bento, M. J., Alvarenga, M., Costa, 1., & Costa, L. (2008).

w

szianvesviang1u: Descriptive study (Diagnostic test)/ Level 6

A v Ay AA o s A g =2 ' . . e

(39989: 9143981 N I3z a3AINeABIN1TANYII Consciousness Scale for Palliative Care

o [ a @ YR Y1 R = I 1
(CSPO) iz dmiussiuszauaNuIanaIveadt) e Palliative care Ha1gn139U128910
Y

iiesonluszuua1en $1191 38 518 HAMIANEINUD B2 The Consciousness Level

Scale for Palliative Care(CSPC) Unsv1ANMINe(Reliability) A2815M1 Face validity W1

lasumssonsunn guszlunnavegluszaud @154 Internal consistency Wulinioglu

55N 1A8NiA1 Cronbach’s alpha = 0.99 AZA13M Inter-rater reliability 11910 Intraclass

correlation coefficient agﬂuizﬁuqamﬂ =0.99 (P<0.001) taZNITHIANNNTI(Validity) ﬁ";amﬁ

1 a v o Jdo [

1 Construct validity WU31UD1/5210U The CSPC UANUAWHUTAY VAS 1az GCS 58AUgN
ya3 1 A A 9 a o Y= o

uaraalifiuIunIediie CSPC  VAS iag GCS ausalylumsdsziiuszaunnuiandives

v 1 Y
Arheugissiiiflgmduanuidndaldounladld  wamsisetiannsatih i1z gnd 1%

[l 4
a U R ' a [ 13 o
Tumsidszitiudi)ie  palliative care 14 1fl0991n 19418 1d5zoznarlumsdsziiuduuandsd
Y o w 9 a dyu/ 9 A Aa aAA A o Ya A <
Fodrnalumslduuvilsziiuiinudiheninnuaalnaineaduns ldeunsenisueunu
wag lugwsolddsziduludiaeniianuiadndmerdunissuanuidnla (Major

impairment of sense)

13097 21: Reliability and Diagnostic Characteristics of the JFK Coma Recovery
Scale—Revised: Exploring the Influence of Rater’s Level of Experience.

ﬁ!!ﬁﬁ/ﬁﬁﬁuﬁ: Lovstad, M., Froslie, K. F., Giacino, J. T., Skandsen, T., Anke, A., &
Schanke, A. K.(2008)

w

NY1U: Descriptive study (Diagnostic test)/ Level 6

a9
Y

Uszianvean
A Y s A g = e . . .o
!5@&86:@11&’3%ﬂuuﬁﬂqﬂizﬁﬁﬂm@ﬁmﬂTiﬁﬂ‘]eﬂ Reliability i8& diagnostic validity U949 The
. 9Jq 9 a A J 1 Y 1w ' o
JFK Coma Recovery Scale-Revised lagf lsunuilsziiuinlszaumsaiaieiu nquédiediauily
Aremeszuulsgennanes $1u9u 31 519 Ham3ANEIMUI LUUsziu The JFK  coma

Recovery Scale—Revised UMIMIAMUN 83(Reliability) ¥1910 Inter-rater agreement é}‘ﬂ‘i 2IUN
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o a a 1

Hlszaumsnilumslduuuilseiiv ighly  experienced)(rater A 118z B) tazfisziiunil

o a 1 1
dszaunmseitieslumsIdunuilsziinu(ess-experienced) (58071 rater C TABWUIN rater A 1Ay
B A1 p=.77 tag rater A 119 C UAIP = .66 AIUNITHI Test-retest reliability YO rater A 0
Tusz@u@An(P=83) 1o Test-retest reliability Y04 rater C 0g1U3zAUA (P =.77) Faudasli
3 T a A 1 { a
MuNINnInaveddszaumsailinanonuiied(Reliability) Vo auuuseiiiu The JFK CRS-R

. . Ly oa da y o .
N1T11 Sensitivity La¢ Specificity wmmﬂizmuwuﬂizaumim (rater B) N sensitivity =

= . . = Y I 1 a I

0.62 (+0.21) 1Azl specificity= 1.0 Gauaad IV UYseiliuThe JFK CRS-R 1ilunyy

Usziliuiansadienenguiie Mcs lauiuasg

15097 22: A French validation study of the Coma Recovery Scale-Revised (CRS-R).
é}!!ﬁﬁ/ﬂﬁﬁuﬁ: Schnakers, C., Majerus, S., Giacino, J., Vanhaudenhu yse, A., et al. (2008)

ﬂszmmmﬁé’ng 1M: Descriptive study (Diagnostic test with gold standard comparison)/ level 6

ot mu‘i%ﬂﬁﬁi’mqﬂizmﬁgﬁaé’fmmiﬁﬂmm Concurrent validity, Inter-rater Raliability
iagDiagnostic sensitivity U84 The CRS-R 1/5eNeVNY Coma scales ﬁluﬂ(GCS, FOUR ag
WHIM) nqudiedraiiudihenisssuulszamanes  $1u9u 77 510 wamsAnyInu
1UDY5213Y The CRS-R UMIHIANATE (Validity) A28M15HIAConcurrent validity Tagn1s
MANNANINUT 2119 VU52UThe CRS-R , GCS, FOUR tag WHIM Wi wuulseiiig
The CRS-R Ianuduwusiunuuilseiiiu GCS, FOUR tay WHIM sgaiitioddynieada
(P<0.001) ttagN1311 Diagnostic sensitivity Y84 The CRS-R Tagm s Chisquared analysis
weraldifing1 The CRS-R aunsadiiess Mcs IRedaiioddamadda den/Ssuiouiu
the GCS (x’=21; P < 0.05), the FOUR (x’= 5.4; P < 0.05)11a% the WHIM (x'= 7.36; P < 0.05)
ﬂTﬁ‘ViWﬂ’ﬂm‘ﬁEN(Reliability)ig’l”JmeiTﬂ Inter-rater reliability Y99 The CRS-R "lgll’é)ﬁ’JiJﬁajﬁﬁiJﬂfJgi

=

Tuszaua (K=0.80) drunAazdog00U0I The CRS-R Al mean kappa ofluszAuAne@dun

(K=0.78-0.98)

ﬁmﬁ 23: Endorsement of the FOUR score for Consciousness Assessment in
Neurosurgical Patient.

Auas/AIRR: Akavipat, P. (2009)

ﬂﬁzmmmwé’ng 1U: Descriptive study (Diagnostic test with gold standard comparison)/level 6
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=< [ 9 a Jq 9 a .
100 518 wamsAny MU Gilsziiiu EC NC ENuag IN 1@ 19unui/s218u The Full Outline of
UnResponsiveness (FOUR) Score 1) The Glasgow Coma Scale (GCS)Glumi 1l5 zgﬁuéﬂ’mmq
syuvlszamavetas lvdunas uanaeiued1s ilitod Ay neada® > 0.05)uaz1nms
1321303 Internal consistency Y94 FOUR 1182 GCS WUog1u32AUA Cronbach’s alpha > 0.80 118
1 Constructed validity agi”lmzé’mﬁ Spearman’s rank correlation coefficient (P=0.78) 1l
Reliability 0gluszAUABON  Intraclass  correlations(ICC) = 0.9-0.99  uaznguiisziiin
Inexperienced nurse(IN)WUH Intraclass correlations (ICC) = 0.99 uag 0.97 luvuuilsziiu
FOUR tag GCS uanu1uU152131 The FOUR Score Ianuaiyisalunisiiillldldesa
;; 1 1 A v o W ana 3,' dy a wvAa ﬁ}d' ) a =
@171 The GCS  peRNTBdAYNINADA (P<0.0)WIH lumaliagneziimslsziiuaisi
= @ A A 1 o a [ YR o VRl 9 9 =
MsHnianIalmsausuneuIIMIdsziiuszaunNuzanaIveIgie Tumsnszqualudes

A Y q 9 . . & ' Y
ﬁi@ﬂﬁﬂﬁ%ﬂuﬁlﬁ!%‘ﬂ (pain stimulation) mami@mmmmgmuﬁuﬂuﬂu

15097 24: Comparison of the Full Outline of Unresponsiveness Score Coma Scale
and the Glasgow Coma Scale in an emergency setting population.
Y 1A d‘q dJ .
Q!!ﬂﬂ/ﬂ‘ﬂ‘iﬁmw: Eken, C., Kartal, M., Bacanli, A., & Eray, O. (2009)
ﬂiglﬂﬂﬂlﬂﬂﬁaﬂg 1U: Descriptive study (Diagnostic test with gold standard comparison)/level 6
d‘ | aw dydw S A 9 =* = ~ a
3e9g0: NUITBUNTagszasiodosnsanylssumeunnuilsziiu FOUR score WAy
] a Y 1 1< ' o
Ges  lumienunnmu nqualedrududihonnszuulszamauesdiuau 185 510
Y
HAMSANEINDIT U521 The Full Outline of UnResponsiveness(FOUR) 1MWl AU
A Y o w a Al ~ I 1 Qa: dyd = o
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M31118A28M5152UAT Area under the curve (AUC) values F4WULU V52131 FOUR
score TUNAVDI eye 1AL motor  NHIMVIUMINMNENGINILUVIT2IU GCS  wazdInd
Y
AZLUUTINUOI FOUR score UBNINHTULAVOI brainstem reflexes 1A% respiratory pattern i
AUC value INMUAVDY eye 1Az motor NHANTIVLAINA TUMIiwuVYs2iiiu FOUR
Y a Aaa <3 1 =) = o @ A [
115939 19AALA 191 AIHAR TAsNNFUMINAINTONIUIBIAITINITAETU 3 1A BRI
msaeluTsane1u1anagoas1 poor outcome (MRS 3-6) 1l#imsnauwumsauadieodis
munzey uaziimsmuuanumsud lvilgmalmih ieandas1nsae wag poor outcome 7
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(3091 25: Validity of the FOUR Score Coma Scale in the Medical Intensive Care
Unit.
ﬁj&!ﬁiﬂ/ﬂ‘ﬁﬁuﬁ: Iyer, V. N., Mandrekar, J. N., Danielson, R. D., et al. (2009)

%]

Uszinnvesn Ng§1U: Descriptive study (Diagnostic test with gold standard comparison)/level 6
A ' fce Adw s A = a v
139989: N1U1 ﬂuﬂ?@]i}ﬂigﬁ\iﬂl‘waﬁﬂ‘ﬂ'lﬂiglﬂuﬂ'ﬂﬂﬁﬁﬂﬂlﬂﬂ The FOUR Score Iﬂﬂchfﬂmg

9 . . . ' v i 3 91 @ A o YR o
mua“lu Medical Intensive care unit ﬂqu@ni’]EJNL‘]J‘LJI%J‘]J’JEM‘LJﬂ?JWQiﬂﬁ?J Vlllizﬂﬂﬂﬂllgﬁﬂ@’cl

fifiend §1191 100 510 waMsANEIMDT 1ASeaile The FOUR Score finsoeiiofilszifiu
filefioglussus Coma fiemnsnlszifiu18i1e a3 wagamsaisous1die vnmsdnmn
WUMUAT Internal consistency #1910 Cronbach Ol = 0.87 Interclass correlation score UDN the
FOUR score OR, 0.99; 95%CI, 0.99-0.99 tiazfis1u1nlumsnineiiodlussfugain-hospital
death = 0.75(0.68-0.84) 18z Morbidity = 0.82(0.74-0.93) uaaal¥imiuiuneile The FOUR
Score @30 IFlumslsziiuszauanuidnar lunquiihenwegsnsuylaa

ﬁ'mﬁ 26: Analysis of Wessex Head Injury Matrix (WHIM) scores in consecutive

vegetative and minimally conscious state patients.
Fuea/AlTifani: Wilson, F. C., Elder, V., McCrudden, E., & Caldwell, S. (2009)

w

Uszanvean N§1U: Descriptive study/level 6

A g av Aaw 7 A 9 = a . .

(30989: NUITEUNINYU Tz aIANDABINITANEIMLV15213Y The Wessex Head Injury Matrix

9
(WHIM) scores Tugthenieszuniszamszezilugy $1u2u 20 510 wamsanyinudn WHIM
1 9 9
scores iMssziiin 62 Wade Feldszeznardu 19 1d0eTudihemeszuulszamszaziluy
v A < { av '

MINAUAANTVIARUNATHZIULII INNITITGNU I ASUUUIINVOI WHIM score A11159

Aedileszez VS ay MCS odniidedidgnieana (P <0.05) awnsaldlumsithsz il
"9 dy [ 91 .. . AA A A v 9 =}

nquiieTeTwazA1)8 Minimal conscious state MFuAMIasunasvoImssuguazinms

91 1 9 A [ < a 1 Y o
apuaued Tudilieedates 1.5 1@ou ndsInmMsIaRuLazMslssiusenNuNTumMs
v Y
Snw1 numsaeunasues WHIM score  Tugthenoumsiumeniszuulszamuaz lu

A A qa: " Yo <]
ﬂTﬁﬂi%mul‘im!ﬁﬂ@]ﬂl!@]llﬂiUUWﬂLﬁ]‘U

(309 27: Inter-rater reliability of the Full Outline of UnResponsiveness score and
the Glasgow Coma Scale in critically ill patients: a prospective

observational study.
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é’uda/’ﬂﬁﬁuﬁ: Fischer, M., Riiegg, S., Czaplinski, A., Strohmeier, M., Lehmann, A.,
Tschan, F., et al. (2010)

ﬂizmmmﬁé’ng 1U: Descriptive study (Diagnostic test with gold standard comparison)/level 6
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152131 FOUR tag GCS Tuuanaaiuegaidedidnniaana (P<0.001)

13097 28: Comparison of the Full Outline of UnResponsiveness and Glasgow Liege
Scale/Glasgow Coma Scale in an Intensive Care Unit Population.
ﬁjllmldﬁjﬁﬁuﬁ: Bruno, M.-A., Ledoux, D., Lambermont, B., Damas, F., Schnakers, C.,
Vanhaudenhuyse, A., et al.(2011)
Uszianvesviang Descriptive study(Diagnostic test with gold standard comparison )/ level 6
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nSeuiioudiuns lumsieradwinudn The FOUR Score §4n31 The GCS



2
=)

NGB NHINIRINTAD WoLw. (MIWeTag lnaj) /111

15097 29: Validation of the Full Outline of Unresponsiveness (FOUR) Scale for
conscious state in the emergency department: comparison against the

Glasgow Coma Scale.

AuasIRR: Kevric, J., Jelinek, G. A., Knott, J., & Weiland, T. J. (2011)
szianvesnang Descriptive study(Diagnostic test with gold standard comparison )/ level 6
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MENA NN
(3041 30: Correlation between BIS and GCS in patients suffering from head injury.
Auas/AIRR: Ebtehaj, M., Yaqubi, S., Seddighi, A., & Yazdi, Z. (2012).

Usznnvesn Ng§1U: Descriptive study(Diagnostic test with gold standard comparison)/level 6
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(3047 31: The music therapy assessment tool for low awareness states.
ﬁi!!ﬁiﬂ/?]‘ﬁﬁuﬁ: Daveson, BA., Magee, WL., Crewe, L., Beaumont, G. Kenealy, P. (2007)
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ﬁmﬁ 32: Recent advances in behavioral assessment of individuals with disorders of
consciousness.
{n ¢ ..
é’aadaﬁ]ﬁwuw: Giacino, J. T., & Smart, C. M. /2007

Usz1ANYBIHANg M: Review dicusses/level 7
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nuV15213i4 The Consciousness Scale for Palliative Care (CSPO)

Appendix

Nivel Portuguese version

1 Acordado/a

2 Acorda quando chamado/a pele seu nome e permanece acordado durante a conversagao

3 Acorda guando chamado/a pelo seu nome mas adormece durante & conversacao

4 Reage com movimentos ou abrindo brevemente os olhos, mas sem contacto visual, guando
chamado/a pelo seu nome

5 Reage a beliscao no trapézio

6 MNao reage

Level English translation

1 Awake

2 Awakens when called by hisher name and stays awake during conversation

3 Awakens when called by his/her name but falls asleep during conversation

4 Reacts with movement or brief eye opening, but without eye contact, when called by hisher name

5 Reacts to trapezius muscle pinching

6 Does not react

Procedures for assessment:

Stimulation Score

Patient is awakened, calm or agitated, without the need for any external  Level 1

stimulus
Patient is not spontaneously alert. Patient is called loudly by name Levels 2, 3 and 4, according to the reaction observed
Patient is not spontaneously alert and does not react to vail:e! A firm Level 5§ and 6, according to the reaction observed

pinching of the trapezius muscle is applied

Reference
Gongalves, F., Bento, M. J., Alvarenga, M., Costa, 1., & Costa, L. (2008). Validation of a

Consciousness Level Scale for Palliative Care. Palliative Medicine, 22: 724-729.
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uuVY5213U The French version of the Coma Recovery Scale-Revised (CRS-R)

ECHELLE JFK DE RECUPERATION DU COMA
VERSION REVUE FRANCAISE ©2004
Formulaire de rapport
Patient : Date : | | | | | | |
FONCTION AUDITIVE
4 — Mouvement systématique sur demande®
3 — Mouvement reproductible sur demande*
2 — Localisation de sons
1 — Réflexe de sursaut au bruit
0 — Néant
FONCTION VISUELLE
5 — Reconnaissance des objets*
4 — Localisation des objets: atteinte®
3 — Poursuite visuelle*
2 — Fixation*
1 — Réflexe de clignement & la menace
0 — Néant
FONCTION MOTRICE
6 — Utilisation fonctionnelle des objets®
5 — Réaction motrice automatique®
4 — Manipulation d’objets*
3 — Localisation des stimulations nocives®
2 — Flexion en retrait
1 — Posture anormale stéréotypée
0 — Néant/Flaccidité
FONCTION OROMOTRICE/VERBALE
3 — Verbalisation intelligible*
2 — Vocalisation/Mouvements oraux
1 — Réflexes oraux
0 — Néant
COMMUNICATION
2 — Fonctionnelle: exacte™
1 — Non fonctionnelle: intentionnelle®
0 —Neéant
EVEIL
3 — Attention
2 — Quverture des yeux sans stimulation
1 — Ouverture des yeux avec stimulation
() — Aucun éveil
SCORE TOTAL
Indigue I'émergence de I'état de conscience minimale™
Indigue un état de conscience minimale*

Reference
Schnakers, C., Majerus, S., Giacino, J., Vanhaudenhuyse, A., Bruno, M., Boly, M., . . . Laureys, S.
(2008). A French validation study of the Coma Recovery Scale-Revised (CRS-R). Brain

Injury, 22(10), 786-792.
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uuVYs2iiY The JFK Coma Recovery Scale-Revised (CRS-R)

Record Form

JFK COMA RECOVERY SCALE-REVISED

Patient: Date:

AUDITORY FUNCTION SCALE

4-Consistent Movement to Command®

3-Reproducible Movement to Command*

2-Localization to Sound

1-Auditory Startle

0-None

VISUAL FUNCTION SCALE

5-Object Recognition®

4-Object Localization: Reaching®

3-Visual Pursuit*

2-Fixation*

1-Visual Startle

0-None

MOTOR FUNCTION SCALE

B-Functional Object Use™

b-Automatic Motor Response™

4-Object Manipulation®

3-Localization to Noxious Stimulation®

2-Flexion Withdrawal

1-Abnormal Posturing

0-None/Flaccid

OROMOTOR/VERBAL FUNCTION SCALE

3-Intelligible Verbalization*®

2-Vocalization/Oral Movement

1-Oral Reflexive Movement

0-None

COMMUNICATION SCALE

3-Oriented’

2-Functional: Accurate”

1-Non-Functional: Intentional®

0-None

AROUSAL SCALE

3-Attention™®

2-Eye Opening w/o Stimulation

1-Eye Opening with Stimulation

0-Unarousable

TOTAL SCORE

Abbreviation: w/o, without.
*Denotes MCS.
*Denotes emergence from MCS.

Reference

Giacino, J. T., Kalmar, K., & Whyte, J. (2004). The JFK Coma Recovery Scale-Revised:

measurement characteristics and diagnostic utility. Archives of Physical Medicine &

Rehabilitation, 85(12), 2020-2029.
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uuus2i3iv The FOUR (Full Outline of UnResponsiveness)

FOUR Score

Eye Response

4 Eyelids open or opened,
tracking or blinking to
command

3 Eyelids open but not tracking

2 Eyelids closed but opens to
loud voice

1 Eyelids closed but opens to
pain

0 Eyelids remain closed
with pain
Motor Response

4 Thumbs up, fist, or peace
sign to command

3 Localizing to pain

2 Flexion response to pain

1 Extensor posturing

0 No response to pain or
generalized myoclonus status
epilepticus

Brainstem Reflexes

4 Pupil and comeal reflexes
present

3 One pupil wide and fixed

2 Pupil or comeal reflexes
absent

1 Pupil and comeal reflexes
absent

0 Absent pupil, corneal, and
cough reflex

Respiration
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4 Not intubated. regul
breathing pattem

3 Not intubated, Cheyne-Stokes
breathing pattern

2 Not intubated, irregular
breathing pattern

1 Breathes above ventilator rate

0 Breathes at ventilator rate
or apnea

M=Clefland FL Velidation of a new Coma Seale: the
FCUR score. Annals of Neurclagy, 2008,

Wigdicks EFM. Barniet WR, Mammattom BY. Manno EM.

Instructions for the Assessment of the
Individual Categories of the FOUR Score

Eye Response (E)

Grade the best possible response after at least 3 trials in an attempt
to elicit the best level of alertness. A score of E4 indicates at least

3 voluntary excursions. If eyes are closed, the examiner should open
them and examine tracking of a finger or object. Tracking with the open-
ing of 1 eyelid will suffice in cases of eyelid edema or facial trauma. If
tracking is absent horizontally, examine vertical tracking. Alternatively,
2 blinks on command should be documented. This will recognize a
locked-in syndrome (patient is fully aware). A score of E3 indicates the
absence of voluntary tracking with open eyes. A score of E2 indicates
eyelids opening to loud voice. A score of E1 indicates eyelids open to
pain stimulus. A score of EO indicates no eyelids opening to pain.

Motor response (M)

Grade the best possible response of the arms. A score of M4 indicates
that the patient demonstrated at least 1 of 3 hand positions (thumbs-
up, fist, or peace sign) with either hand. A score of M3 indicates that
the patient touched the examiner's hand after a painful stimulus com-
pressing the temporomandibular joint or supraorbital nerve (localiza-
tion). A score of M2 indicates any flexion movement of the upper
limbs. A score of M1 indicates extensor posturing. A score of MO
indicates no motor response or myoclonus status epilepticus.

Brainstem reflexes (B)

Grade the best possible response. Examine pupillary and corneal
reflexes. Preferably, corneal reflexes are tested by instilling 2-3 drops
of sterile saline on the cornea from a distance of 4-6 inches (this
minimizes corneal trauma from repeated examinations). Cotton swabs
can also be used. The cough reflex to tracheal suctioning is tested
only when both of these reflexes are absent. A score of B4 indicates
pupil and cornea reflexes are present. A score of B3 indicates one
pupil wide and fixed. A score of B2 indicates either pupil or cornea
reflexes are absent, B1 indicates both pupil and cornea reflexes are
absent and a score of BO indicates pupil, comea and cough reflex
(using tracheal suctioning) are absent.

Respiration (R)

Determine spontaneous breathing pattern in a nonintubated patient,
and grade simply as regular R4, irregular R2, or Cheyne-Stokes R3
breathing. In mechanically ventilated patients, assess the pressure
waveform of spontaneous respiratory pattern or the patient triggering
of the ventilator R1. The ventilator monitor displaying respiratory
patterns is used to identify the patient generated breaths on the
ventilator. No adjustments are made to the ventilator while the
patient is graded, but grading is done preferably with PaC0O2 within
normal limits. A standard apnea (oxygen-diffusion) test may be
needed when patient breathes at ventilator rate RO.
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Western Neuro Sensory Stimulation Profile (WNSSP)
I. AROUSAL/ATTENTION
1. Arousability: (eye opening/facial or body movement to voice/touch or shaking/raising bed/wet
cloth on face)
0 = Requires REPEATED presentation of two or more stimuli
1 =TWO OR MORE stimuli
2 = ONE stimulus
3 =SPONTANEOUSLY AWAKE
2. Wakefulness: Longest period without being re-aroused
0=<10 min
1 =11-20 min
2 =>21 min (or all throughout testing session)
3. Eye Contact:
0 =Eyes CLOSED
1 = Eyes OPEN but not focused on examiner
2 = Eyes FOCUSED on examiner (50% or more)
N = Physically unable to open eyes (CN III paralysis)
4. Attention to Task: Visual attention or ability to attend to tasks
0 = Attends <50% of time
1 = Attends >50% of time
I1. AUDITORY RESPONSE
LOCALIZATION
5. Voice: Response to introductory remarks: “Hello my name is ...”

0 = NO response <20 s

1 = UNDIFFERENTIATED (does not awaken and than = to all stimuli: posturing,
hyperventilation, chewing)
2 = DIFFERENTIATED (awakens or ?ﬁ to various stimuli: eye movement/head turn)

6. Sound: Best response to non-verbal sound (music/bell/clicker/tape recorder/sneeze/door slam

...out of visual field)

0 =NO response <20 s
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1 = UNDIFFERENTIATED (= to all stimuli: posturing, hyperventilation, blinking,
chewing,)
2 = DIFFERENTIATED (# to various stimuli: eye movement/head turn, movement of

part touched or named)
COMPREHENSION (of single-stage auditory commands, repeat once without penalty than use #
cues, score only coinciding responses, penalty for perseveration)
0 = NOresponse <20s
1 = Incorrect response

2 = Cued (prior visual modeling /touching /moving intended body part) delayed (>5 s)

response

3 = Cued, prompt response

4 = Spontaneous, delayed response (response after more than 5 s)
5 = Spontaneous, prompt response

7. Shake my hand
8. Open/close mouth (if mouth is usually closed, use "open" for command)
9. Stick out tongue
10. Close/open eyes (if eyes are usually opened, use "closed" for command)
11. Raise eyebrows
12. Move body part (that patient can move spontaneously)
II1. EXPRESSIVE COMMUNICATION
13. Vocalization:
0 = NO response
1 = Best spontaneous, non-meaningful VOCALIZATION (moaning, sighing, crying,
other vocal noises)
2 = Best spontaneous, INAPPROPRIATE VERBALIZATION or mouthing of words
irrelevant to the stimulus or unintelligible)
3 = Vocalizes on COMMAND (repetition of sound or word) or mouths words or
verbalizes APPROPRIATELY either spontaneously or on command (intelligible,
relevant speech)

14. Facial/Gestural expression for communication: (except for yes/no head nods)
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0 = No response during the entire session (only RANDOM grimaces/reflex or
involuntary behaviors)

1 = ONE (smiling/frowning/eyebrow/eye
widening/pointing/reaching/shoulders/waving/pushing away)

2 = Uses > ONE gesture/facial expression with communicative intent

15. Yes/No Response: verbal or nonverbal (finger signals, eye gaze, buzzer system) to 3 verbal or
written questions spontaneous responses may be given credit (Are you married?/Do you live in/
Were you born in the year...)
0 = NEITHER response observed
1 = Either "Yes" OR "No" response observed (does not need to be accurate, only present)
2 = BOTH responses observed (does not need to be accurate, only present)
IV. VISUAL RESPONSE
TRACKING (repeat several times)
Horizontal Tracking:
0 =NO response <20 s
1 = Follows (from midline) to left OR right side
2 = Follows (from midline) to left AND right side
3 = Follows across midline from one side to the other
16. Horizontal mirror
17.Horizontal individual (slowly walk from one side of bed/chair around to opposite side,
examiner or other person)
18. Horizontal picture (large, brightly colored familiar personality/greeting card/family picture)
19. Horizontal object (no-sound producing, brightly colored puppet/snow globe with moving parts)
20. Horizontal mirror
Vertical tracking:
0 =NO response <20 s
1 = Follows (from midline) up OR down
2 = Follows (from midline) up AND down
21. Vertical picture

22. Vertical object
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COMPREHENSION: Best response to single-stage written commands, "Read card & do what it
says", direction may be repeated once & attention directed to card by pointing without penalty,

than use ?5 cues. Do not read card

0 NO response < 20 s
1 = Incorrect response

2 = Cued (prior visual modeling /touching or moving intended body part) delayed

(>5 s) response

3 = Cued, prompt response
4 = Spontaneous, delayed response (response after more than 5 s)
5 = Spontaneous, prompt response

23. Open mouth (if mouth is usually closed, use "open" for command)

24, Stick out tongue

25. Close eyes (if eyes are usually opened, use "closed" for command)

26. Raise eyebrows

27. Move body part (that patient can move spontaneously)

V. TACTILE RESPONSE

LOCALIZATION

28. Touch: (non-painful tap on shoulder outside vision/ stimulation of # body parts with brush,
rough towel, comb)

0 = NOresponse <20s

1 UNDIFFERENTIATED (= to all stimuli: reflexive posturing, hyperventilation,

blinking, chewing,)

o
Il

DIFFERENTIATED (# to various stimuli: eye movement/head turn, movement of
part touched or named)

29. Oral Stimulation: (stimulate external surface upper and lower lips with Q-tip)

0 = WITHDRAWAL/ABNORMAL reflexes (tonic bite, tongue or jaw thrust, lip
retraction or pursing)

1 = PRIMITIVE REFLEXES (chewing, sucking, phasic bite, rooting)

2 = TOLERATES stimulation

OBJECT MANIPULATION ("This is a -. Show me how you use it")
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0 = Noresponse <20s

1 = Holds/releases object

2 = Moves object/uses it inappropriately

3 = Reaches for/pushes away object

4 = Uses appropriately cued (demonstrate correct use, help initiate by touching/raising
arm)

5 = Uses appropriately spontaneously

N = Both arms casted or splinted
30. Manipulation spoon (present in field of vision or in hand if unable to take it)
31. Manipulation comb (if score < 3 thought related to motor rather than cognitive limitations
circle the score)
32.Manipulation pencil (try to elicit understanding of object's use by alternate means such as
yes/no questions)
OLFACTORY RESPONSE (pleasant and unpleasant: cologne/foods: vinegar, cinnamon, coffee, garlic
0 = Noresponse <20s
1 = UNDIFFERENTIATED (= to all stimuli: reflexive posturing, hyperventilation,
blinking, chewing,)
2 = DIFFERENTIATED (;é to various stimuli: eye movement/head turn, movement of
part touched or named)

N = Not applicable (tracheostomy)

Reference
Ansell, B. J. and J. E. Keenan (1989). "The Western Neuro Sensory Stimulation Profile: a tool for

assessing slow-to-recover head-injured patients." Arch Phys Med Rehabil 70(2): 104-8.
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The sensory modality assessment and rehabilitation technique (SMART)

SMART

Level SMART response

1 No response: To any stimulus

2 Reflex response: To stimuli reflexive
and generalized respomnses, i.e. startle,
flexor or extensor pattern

3 Withdrawal response: To stimuli
may, for example, turn head or
eyves away or withdraw limbs from
stimulus

-+ Localizing response: To stamulus
may, for example, turn head or
move upper limbs towards stmuli

5 Differentiating response: Patient may,

for example, follow visual or auditory
commands or use Objcct ;1ppr{)pri;1tc1y

Reference
Gill-Thwaites, H., & Munday, R. (2004). The sensory modality assessment and rehabilitation
technique (SMART): a valid and reliable assessment for vegetative state and minimally

conscious state patients. Brain Injury, 18(12), 1255-1269.
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uUDU5213i Putney Auditory Single Word Yes/No Assessment (PASWORD)

Appendix: PASWORD score sheet
Name: Date:
DOB:
Ward:
Administered by:
Yes/No method:
Modality:

Command Response Comments

. Is this a whisde? (Y)

. Is this a bell? (Y)

. Is this a screwdriver? (N — keys)
4. Are these crisps? (N — money)

5. Is this a triangle? (Y)

6. Is this a knife? (N — playing cards)
7. Is this a plate? (N — dice)

8. Is this a comb? (Y)

9. Is this a pencil? (N — zip)

10. Is this a clock? (Y)

11. Is this a hammer? (N — whistle)
12. Are these keys? (Y)

13. Is this an apple? (N — triangle)
14. Is this money? (Y)

15. Are these playing cards? (Y)

16. 1s this a pair of scissors? (N — clock)
17. Is this a zip? (Y)

18. Are these dice? (Y)

19. Is this a book? (N — bell)

20. Is this a telephone? (N — comb)
Number of correct responses /20

L =

Reference

MacKenzie, S., Gale, E., & Munday, R. (2006). Putney Auditory Single Word Yes/No
Assessment (PASWORD). Development of a reliable test of yes/no at a single word
level in patients unable to participate in assessments requiring a specific motor response:
an exploratory study. International Journal of Language & Communication Disorders,

41(2),225-234.
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GLASGOW LIEGE SCALE (GLS)
Best Eye Response (1-4)
1. No eye opening
2. Eye opening to pain
3. Eye opening to verbal command
4. Eyes open spontaneously
Best Verbal Response (1-5)
1. No verbal response
2. Incomprehensible sounds
3. Inappropriate words
4. Confused
5. Orientated
Best Motor Response (1-6)
1. No motor response
2. Stereotyped extension to pain
3. Stereotyped flexion to pain
4. Withdrawal from pain
5. Localizing pain
6. Obeys commands
Brainstem reflexes (0-5)
0. No brainstem reflex
1. Oculocardiac reflex
2. Horizontal oculocephalic or oculovestibular reflex
3. Pupillary light reflex
4. Vertical oculocephalic or oculovestibular reflex
5. Fronto-orbicular reflex
Reference
Born, J. D., A. Albert, P. Hans and J. Bonnal (1985). "Relative prognostic value of best motor
response and brain stem reflexes in patients with severe head injury." Neurosurgery

16(5): 595-601.
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The Middlesex Elderly Assessment of Mental State (MEAMS)

Screening
Score score (T'otal
Subtest range Pass score 0-12)

Orientation

Name leamning
Naming
Comprehension
Remembering pictures
Arithmetic

Spatial construction
Fragmented letter perception
Unusual views

Usual views

Verbal fluency

Motor perseveration

o

=
=

W D b o b e 00 W e Ba n

e o N o I Y e S e e S e e e s [
|

I T T S e e e S S

oD OO QIO QS0 O
|
o= e B = e W

Reference

Kutlay, S., Kii¢iikdeveci, A. A., Elhan, A. H., Yavuzer, G., & Tennant, A. (2007). Validation of
the Middlesex Elderly Assessment of Mental State (MEAMS) as a cognitive screening
test in patients with acquired brain injury in Turkey. Disability & Rehabilitation, 29(4),

315-321.
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nuvs213iu Simplifiled Motor Scale (SMS) tuvuilszifiv AVPU
naz nuvilszidiv ACDU

Simplified Motor Scale
Obeys commands

Localizes pain

Withdrawal to pain or less response
AVPU

Alert

Responds to verbal stimuli
Responds to painful stimuli
Unresponsive to all stimuli
ACDU

Alert

Confused

Drowsy

Unresponsive

o N

CcCTW = >

cCooa>

Reference

Gill, M., Martens, K., Lynch, E. L., Salih, A., & Green, S. M. (2007) Interrater Reliability of 3
Simplified Neurologic Scales Applied to Adults Presenting to the Emergency Department

With Altered Levels of Consciousness. Annals of Emergency Medicine, 49(4), 403-407.
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