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=Abstract=

OBJECTIVENESS IN ASSESSING IMPAIRED CONSCIOUSNESS
: COMPARISON OF THREE METHODS

In Cheal Park, M.D., Sung Pil Chung, M.D., Young Rock Ha, M.D., Hong Du Goo M.D.,
Ok Jun Kim, M.D., Ok Kyung Choi, M.D., Seok Joon Jang, M.D., Seung Ho Kim, M.D.

Department of Emergency Medicine

Severance Hospital Yonsei University College of Medicine

Rapid and accurate assessment of impaired consciousness is very important especially for
emergent patients. For early diagnosis and treatment of patients with altered mental state, it is
essential for emergency physician to provide a guide to ultimate outcome and to communicate
the patient’s information between medical personnels. We have evaluated and compared three
methods that are mostly used in clinic for assessing the impaired consciousness in order to find
out the most objective method which may not be influenced by individual medical knowledge
and training. Three months(Oct, 1993 and Jan to Feb, 1994) of assessments by 3 observant
groups(a lst-year resident of dept. of emergency medicine, an intern, and a senior student of
medical college) were made to 78 patients with altered mental state(ages above 15), who have
been admitted to the department of emergency medicine, Severance Hospital Yonsei University
College of Medicine. The methods under comparison were 5-scale method, AVPU method, and
Glasgow coma scale(GCS). The results are as follows;

The patient population ranged from 19 to 89 with an average of 55.8 yrs. 54% of the pa-
tients were older than 60 years of age. The causes of emergency visit were disease(69% ), trau-
ma(23% ), and intoxication(8% ). The causes of the disease include intracranial hemorrhage
(40%), cerebral infarction(9% ), and medical illness(20% ). McNemar test showed no statisti-
cal significance between any of these comparisons. Kappa-value, the reliability was highest at
the resident-intern group assessed by the AVPU method(0.782) and lowest at the resident-stu-
dent group measured by the 5-scale method(0.582). These values were, however, above the
“fair to good agreement” level indicating that all the methods can be used for assessment of im-
paired consciousness with objectiveness. The ranks of comparison groups in each methods were

in the following order of magnitude. (1) 5-scale method: resident-intern, intern-student,



resident-student, (2) AVPU method:

resident-intern, resident-student, intern-student, (3)

GCS: intern-student, resident-intern, resident-student. The ranks of compared methods in

each groups were, (1) resident-intern: AVPU method, 5-scale method, GCS, (2) resident-stu-
dent: AVPU method, GCS, 5-scale method, (3) intern-student. GCS, 5-scale method, AVPU

method.

These results suggests that, the most objective method not influenced by medical knowledge

and training is AVPU method, showing highest reliability especially in the resident-student

group with greatest difference in the level of medical knowledge and training.
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Descriptive Method( 5-scale)

Alert

Drowsy . response to verbal stimuli

Stupor . transient response to vigorous stimuli
Semicoma : response only to vigorous painful stimuli

Coma : no response to any stimuli

A VPU Method

A ! alert

V! response to vocal stimuli
P response to painful stimuli
U unresponsive

Glasgow Coma Scale( GCS)
eye opening

verbal response

motor response
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15
14
13

Drowsy* 12.6+1.6 12 12.6 £1.7 *Vocal
11
10
9
8
St *71x15| 7

Hper 5 |6:3%1.8 *Painful
Semicoma* 5.1+1.2| 5
4

Coma * 3.1+0.3] 3 |3.1£0.3 *Unresponse

a8 6. 7} Wzl AREA
o% ol ©%Th(p > 0.005)

2) Z wzlel WXE (T8 5)

AFYT—U-2AA 4 BT dA=es
AVPUY, 52A8FY, GCS&Eoldn AT
—gZME AVPUY, GCS, 5HAERFY
Eoldon JAuZ-FAZAME GCS, 58AR
4, AVPUR Y] o2 Yehdo.

4. 7} ghgziel At (38 6)

SRARREZE ZIVdEEn WHrtd B
GCSe& B 126+1.64, EvldBiEe 7.1£15
A, VEFAYEL 511124, EFAHTL 3.1
+0.3402 22 SAHo 2 {oF o7t AN

38 5. 4 Wzt YAR vim

o AVPUY F a2t ¥hg3le 22 12.6
+1.74, FE8AF ¥ +& 63+1.87,
Fubge 3.1£03HoIUT 2 §AHez &
ol% z}o]7t 123} (p<0.005)

5. Zjaatast 72| 2fA4El

SFAE Y F AU E 3o J=#fHE
BHE BATFE 479H0ley ol GCSE H
T 5.3+2.3Ho1n 7IBY4EE A @S o4
2= HAE 10.0+3 o8 Jeh} GCS7t 84
o)sle] FAldA =R E T Aoz el

@

Helo] Uy}, A&l 1A SFAE
LA h BAE o] HruPo] HA &
o7l e FAloln 53] 4G gxlo] tiFt
oj Aol Hriel old] i R ML Yol
A et ozt A AANA FeE ot gy
o2 BAE MUY o FARAE Y o Fyctd
8% a4 HUL P

oA = dwrdoz AHNHQ H7)F P2
dojih=dl H7)%e FoE 4oy ¥d HH
of oF FHAHA HAAEAoNT THEHE, A8,
A, Fudy 4359 AU JEEE,
YABREAFE Fol M E FAFTHY olE
o] 2o ol fdt )4 Fxo] Hrle= Fale] A
8 9 qEddd 2a% x@e g Ay

g & o]4]e] Azl didte] driR|e Hrint

—75—




ol JREEAE A AdolM e A7k £/
ol EHo 2 ARG YohbH 0 dwba)
Megeid SEARREE HEsn w7y B
Hrrd £ QAR Frizte] F@A o 7o] go)
RIGEI I 7|80 REste el A&
vl oy o} gtk 19744 Teasdale
I} Jenett2 EFAE] o oY P& FA=2 Hrt
&t ojlel WlE HU A@Hoz molsied
834l AtgEE= Glasgow coma scale(GCS)
& Husl¥a 1875 d Rimels & GCSAHLE
FHeg ERsle 13~158 AF, 9~128 2%
T, 3~88 ZZog FR3Yr}sem AVPU
W2 Trauma $#¥z}e] Primary survey A 7}&
e, el 7 s AR E Hotste
oz ol wWol Algso A1 Uoh®

o gefgzte] AHFEEE vt o4 ¥}
o] Al AoAMe #e gl Ut Ba
ol tFEolUAT E AFME 60 o]4fo)
A 789 F 42908 54% & xAFQT. o=
Held BREAAM HEo] 32 TEYA FAG RS
d T 4 A o J4FNE Fd @At
7b 389 2 ooz o4ExET BT wEo)
E}_-IIAIG)

7tA] kel gl z} #EAEe Ajolg ]
she oleizhx mago) doistor) oEL U
of o g HE7Fe} ohE FEAY 2
ol Aol7h HEAE HTeke HoldT AW B

£ BRAe Wt Aokel ol opjzt 7
7t T zbolrh UYeAE HolH 1Al 3y
th & AT Z @&, 7 wyzie] EA1E
S 2 {oF o]z} A=A E ol YYPogs
ME2 &g ol dgd F 1§F& Yusks M
Nemar Test& Alg3lded BE 2N pgh
o] 0.05 ooz 7t BaATIoY 2 Wzel &
A% zto)7t gleE & F UM ols A ALE
HE A7bA A ERYE BF old gz}
A = o4 deHrbzl 22 Hobs RE vE
Wy oA e ol 2lolA ofE wholER] ALg
T U HAED AFANEL o) dFE §
&t A7FA) AN EFE F olF RHo| 7Hg 3
g BHEHYAVNE Lol o) oz} ofu

- A S |

Zol 7 AVAH EFUJAIE Lol 31y
o &, 84 72 B3 Akse 4o}
FEALIE Az -eviete] " ol 7t
o 7b¢ dXgte £RHe] olEAANE Yolrn
21 Aotk & AFoME ol& A XMz He
ol A¥E ¥ IFNY UYAZE vEhlE 54
@<l Kappa gt (k)& T3t wmss £ o
9 gko] 2% A3 Crosstable}ol A L=
Aol $1x]ste] ge 1.00] Hn dxjekx] P gt
o] BoldFE NN EAE gho] BolR
180 Hojx|zd] ol vl Al gho]7] uj&ol v
wEeE Y] =594 ERE 471, AVPU
=378, GCS—47D) oz Ggg WgE= SAG
ojltt. 2% 72 7MY W YAEE Urhd Az
T -2 5HARFHY 71 5= Y3e
£ yehd M3 — AdFre AVPURE vl
T Aoz kgto] B Fo| ¥ Zd g Ao
4oz AFE7 WAHUSE £ + Aok kakol
0.750])/¢o]d strong agreement, kgko] 0.750]3}
o]3. 0.400]4}o]™ fair to good agreement, L
2] 0.400]5}Ym) poor agreement z}n Teha}
Tt & AFoMe ZE 2HA 0400402
fair to good agreemento]4tg& UERJO A7}%)
T 2F AfEAde]l AE ¥+ ATk AR
BEFH 5 AVPUHE o8 #4ojy £8 AHro
Aok 7+ Ackn ¢ 4 e WBYIZ- 44T
or AY ¥& Kappa & HAt} ol AVPU
ol & WS vls] 7hg A@A o] s U
de & F YA HEG S Ao HolAe
HHE bdARERHeZ AT -SHFNY o
A=E7E 05822 BE zHA 7Y @ dAxE
g B GCSe 74 #3Ate] dA%st v
A g3 n2A Jetged ole GCSYA| Bay
o] & WHYE BAFY. 23y GCS & &
F7HA Hopgell wls Bat] Wi we
o] ¢FA FAAIEo] GCSE o]g3le Fxle]
oo el E R oHeE Ao M-
orrisgoll oJ&tH 24 Fogate] AU 100
el oAt 3 303l GCSE AHE + A
gulx oAl: Aoz GCSE AWsadiey)
£ ol& AMRel Rhs A7 18Weluh 59t}



uasAt) %, $FURAIM agee B
= peen A&sl, 2 ARYYE B
AVPURE WA olgstn of=3E B
g seistel ol B Folt woh FEE W
GCSE olgslol oJAA=g 34 B Aol
b ool @ 4+ YAtk

2 wpgztel 4BRAE GCSE FAOR A
u¥ SUAERYS) ERUEH AVPURS §
X3 WgEke BATE GCS7H 84 ols2
2zE4PHA APereAoR deht Ev4E
Zolt $BA20 wgate BATL ATl
W7 GEE BE HA7h 2 FEcs

© du K

g £

1993 d 109 2 19943 1958 297129 3
AUz AR e Audadd 52
BAE WA 154 o]4de] o AFopgz} 787
& oz $Fosts 1dx Ags, 9, o3
that 4shd A ola Yadolld Beol AHEHE
STA|EEY, AVPUY 2 GCSe Al 7k £74
g A1gate gxtel oA FHE Bt olE HEF
oz ted e ZES Ut

1. 82e] B AHL 55.842 194%E 89A
7o)l REE HAT 604 o]ie] 4202 54
% & A& ATt

2. LEFNEAEH WY ALFEE o] 69% =
o]z EANZANEEo| 40%, HAMl 9%, W}
Aol 20% Pom 4ol 23%, 1 FFo| 8
% Atk

3. McNemar testol| e 2E 2§zte] BAH
goAe BB F7 Atk YANEE Hehle
Kappazt& Hlmsie A3, AFod— JdLte
AVPUHe] 07822 713 ¥} AFfL -4
#7re] 5etA|REHo] 05828 7H Wtout 2
& A fair to good agreement o]4¢] ka-
ppagte& Ho APAL HEAFL USE & F
AATt

4. A EFHEZ 2} FFA} Abole] A=
g vy sYARFYdNE AT —H
7, JEF—AE, FFAF-FFY £,

lowest k = 0.582

highest k = 0.782
resident vs. student

resident vs. intern

AVPU S-ecale

12| 7. Kappa #9] ¥|xn

AVPUHOME #FoF—UuE, AFdd -3
HE, QEFE—sAwe] £og, 1g)a GCSA
= QEF -7, FFYF-UdF, AF AT
-z £o2 dA=E BT

5. 2t #ARNEE A7EA] HETY dAEE ¥
R H AFF— AP AVPUM, 5
ARFH, GCSe o2, o7 xHojt FE A
=7} 71 zojue AF YT - FAZNME AV-
PUH, GCS, seAERY wog, 28 "
2y FAME GCS, 5EAREFYE, AVPUH
9] o2 UYAEE HAYY.

ol4z e Al ojagoj@zte FFNE
A o]AAEE Hrbshe A7HA] WS oz o]
U $EAT sh gaiaige ABHA o4
gEsHe AVPURYS ¢ + den o
Ao AFolF-SATUNANN 53 FT #EE
& At

References
1. Morris K : Assessment and communication

of conscious level ! an audit of neurosurgi-
cal referrals. Injury 24 : 369, 1993




10.

11.

12.

13.

. Gentleman D, Jennett B : Audit transfer

of unconsciousness head~injured patients to
a neurosurgical unit. Lancet 335. 330, 19
90

. Gentleman D, Jennett B . Hazards of inter

-hospital transfer of comatose head-injured
patients. Lancet 2. 853, 1981

. Marsh H, Maurice-Williams RS, Hatfield

R : Closed head injuries . where does delay
occur in the process of tramsfer to neuro-
surgical care?. Br J Neuurcsurg 3. 13, 19-
89

. Bryden JS, Jennett B : Neruosurgical re

sources and transfer policies for head inju-

ries. Br Med J 286 1791, 1983

. Teasdale G, Jennett B . Assessment of co

ma and impaired consciousness ' a practical
scale. Lancet 2. 81, 1974

Choi SC, Narayan RK, Anderson RL,
Ward JD . Enhanced specificity of progno-
sis in severe head injury. J Neurosurg 69:
381, 1988

. Miller JD : Assessing patients with head in-

jury. Br J Surg 77! 241, 1990

. Briggs M, Clarke P, Crockard A et al:

Guidelines for initial management after ead
injury in adults-suggestions from a group
of neurosurgeons. Br Med J 288 . 983, 19
84

Jennett B, Bond M : Assessment of out
come afler severe brain damage. Lancet 1:
480, 1975
HAE-Zefd - A2 - AF7] -0l 8- A :
el Fxeded dig d4d nEH Glas-
gow Coma Scaleo] 9% o %9y} A
o} x}3+3] %] 15 : 395, 1986

CER T SO EERRE R T2 e
Glasgow Coma Scalex} o]x}z ZHAlx w3}
o e FRslyuael ¥Rt ceagsl
a2 =] 16 113, 1987
£0-QE-PAF 1 25 vlRy Hayel

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25,

26.

o Fo #EY FAH. dsiaAenetsz 18:
1038, 1989

wistZ 0] - AT LAY e Wty
-Ei 9 Aol TE v EA Rt o
Foll @E ZAL oot A 21
530, 1992

- AZ TR A Bxlo] @i A4
3 1@ eItz 447, 1993
A5 -wbig- o2 I FEE 7 94 ¥
o] #ejoll it d4H nF. ofFeFoet
%] 4 :63, 1993

Plum F : State of consciousness scoring sy
stem. Comment. J Neurosurg 43 . 251, 1975
Price DJ . Analogue to digital conversion
of consciusness. In Proceedings of Society
of British Neurological Surgeons. J Neurol
Ne-urosurg Psychiatr 39 919, 1976
Garland LH : Studies on the accuracy of
diagnostic procedures. Am J Roentgenol &
2. 25 1958

Teasdale G, Jennett B, Murray L, et al :
Glasgow coma scale: To sum or not to su-
m?. Lancet 2: 678, 1983( Letter)

A7 &8t 1 ekl 7 2l 282, 29, 1989
Rimel RW, Giordani B, Bart JT, et al:
Disability caused by minor head injury. N-
eurosurg 9. 221, 1981

Moore EE, Vattox KL, Feliciano DV : T-
rauma. 2nd Ed. 115, 1991

Teasdale G, Knill-Jones R, van der Sande
J : Observer variability in assessing impa-
ired consciousness and coma. J Neurol
Neurosurg 41 : 603, 1978

Conn HO, Smith HW, Brodoff M : Observ
er variation in the endoscopic diagnosis of
esophageal varices. A prospective investiga-
tion of the diagnostic validity of endoscopy.
N Engl J Med 272 830, 1965

Wallenstein S, Zucker CL, Fleiss JL . So
me statistical methods useful in circulation
research. Circulation Research 47: 1, 1980



27. Sloan RD : Roenigenologic evaluation of me-
senteric small intestinal obstructiion, A sta-
tistical analysis. Am J Roentgenol 82 : 978,
1959

28. Cochrane AL, Chapman PJ, Oldham PD :

Observers’ errors in taking medical histo-

ries. Lancet 1. 1007, 1951

29, Baron JH, Connell AM, Lennard-Jones
JE : Variation Between Observers in describ-

ing Mucosal appearances in proctocolitis. Br
Med J 1: 89, 1964



