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HENCEETEEIN
maiolng Ankiz )8 A3 @ 7
A ool vE AA dellNe A% AdtE
molny, olsh @ ol A4 %o Agh
A8 i A9lA el Yold Aol Lo
7 BeHAPA, 1999, $EIIRIAE 1) Q17
7 A8 2k dzaelud Au) $A
7 FAR G, ool b A Balel &

oMx gie @ QA F1%e 4 Fie] B
zdo] 9= Ale] 27 WA A8} o]
oA Aol AV T W, 2719

Zlld ANE Qe A A 58

e, r&%

Q) BN, W AR ok A4 <
T Ao A3 Solomon, Hirschoff, Kelly,
Relin, Brush, DeVeaux, %! Pendlebury (1998)= 7
Minute Screen”S 7|8l =] o] gRElo|H
F A B9 34 ws BgAAe QA
wsE F wEd ® & i ol agiew
Tl vk V] Ak Al digh A
e, 7199, 4ol #3448, Al =P AR
F-A el gon
afaL mEA 3
W7 A el e

Xcl-

=7 woe

Ty
wel FAES Yo A%
3 o gl 53] dze]
Adel We dateA Uz

< AU Yt} (Solomon et al,

nﬁin

Nelel Aghz Aohel Ado] BHolw, 2
melmg Avlel 27 @Al el
(Friedland, 1993), 91 FdellA] F3ol] vz
WA AF-S Al 7P 588 dF

W olo]TH(Jacobs, Sano, Dooneief, Marder, Bell, &
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1995; Peterson, Smith, Ivnik, Kokmen, &
Tangalos, 1994; Tuokko, Vernon-Wilkinson, Weir, &
Beattie, 1991). Wb Z7] Awje] Aol &

£ QI (sensitivity) 9} 5-0] Sspecificity) B 7FA] 3L
z
5

Stern,

Nelde] Aol A9 @ 4 gl 2L
L& Peterson et al, 1994). B AFo|A=
Minute Screen oA 7|98 Hrlele A9
Enhanced Cued Recall Task(ECR ; Grober & Buschke,
1987; Grober, Buschke, Crystal,
1988)9] #8401 thal LoluLAl 3l
w9 FEE BARE FRACR V19
o e 9A gl sadhe A4} wol
(Kaszniak, 1987; Williams, Little, Scates, & Blockman,
i987) 2719] Gzafolold Ao DAt w9 §
2% 942 24 W ol 9 Ak
A7AEe] WA} Hol gk 1Y WFRA
7V A9 (pseudodementia) &) F-842 HAE <
EAIEol o3 YA, 25 ddE Q1A 7]
51 A A= A1 Ak gz A
AL A0 $iF e 0 2% &
Eol Aas) Al 7ol ARE vele 7
%31 (Brand & Jolles, 1987; Massman, Delis, Burters,
Dupont, & Gillian, 1992; Niederche, 1986), %7] 3]
)\1—_4. o%o]x% /\1_:_7}x4 z}g_la 61-{50];4 ]
A EAE HolAl HrkBrand & Jolles, 1987,
Richards & Ruff, 1989) &1} ARl AALE T4
o AN ST FAEC] Hol= 719 7]
o Aole ggel BAZF oket A 34
A9l Aol AR Hin
(Massman et al, 1992). & $%Z Zxjol|A ] 7
o Ao 719 Al AL glont, Zéi*
FASHE =¥l FEePA Ga BeHd F
Blencoding) Ak o] 7]Q18F AoR HE Zﬂo]]:}
(Weingartner, Cohen, Murphy, Martello, & Gerds,
1981; Weingartner, 1986). &% A5 AN ¢

Bang, & Dresner,

[Eaf

0] S (retrieval) 2]
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T B33 9t} (Niederche, 1986 Gass & Russell,

Fo] Ueppy )
(Gustafson, 1973). t‘:?ﬂ' Z_\.Z_\.Eoﬂﬂl A7 9=
T FUHoR wUA $% Reol Jed
= 910] (Godwin-Austen & Bendall, 1990) z7] &
zalo]wd Au) FAps} 29 $EF fxje] 7

°]E1r(P00n 1985). W}E}’ﬂ =l &
o} 4w} HHAA dEkE )oY As
X Aol A ek Aol Aol

o} zajoln
2 el N Jleld G v &

e v oAl A& Ade] gAlslE Aol

Z931). Caik(1984)= ol9)#Ql AHe) A
E3la, 9ME AEE
Foste} 2E A aRHoR AL 4 9l
A o 719 A o] JE F= v}

o] =]
A5 BN % Yua FPRAT &
3 1o

(semantic processing) =

0 dE AzgemA Ruse 534
(encoding specificity) & FTo|E AE E=&o| H

3 W8I} (Tulving & Thomson, 1973; Park, Puglisi,

Smith, & Dudley, 1987). = o443} & QAE0]
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27| YMS0[He Ao iAot w0l PES 2HAe] HE

FAe] A2 A2 Hgo] olFlx Ao
5 gzelng Ad Hee sdYe qas

HOITH(Grober & Buschke, 1987).

o3 o|2A wIAE AR ECRGrober &
Buschke, 1987; Grober et al, 1988), Double Memory
Test(Buschke, Sliwinski, Kuslansky, & Lipton, 1997),
Memory Impairment Screen(Buschke, Kuslansky, Katz,
& Steward, 1999), Free and Cued Selective Reminding
Test (Buschke, 1984) S9] ©A7} FoA|&= 719
A MR e, ol 719 IAEL
zatol |y A Ak} PF =EE W

= °l Slol Wwet Solwr) Ehol
E) A THGrober et al, 1988; Buschke et al, 1999).
Al 1—': 2 Xl glo) 7 #AY
mafolo)d An) 4 7]
#8h2 iﬁ:’é‘}% =9 2 Al djsl
ERFA} A4 Wite et Bolwg A
<A A RSt &

A ARl Mini-Mental State Exarnination(MMSE;
Folstein, Folstein, & McHugh, 1975) oA 3ol 2
P8 719 AP} 78 A8He] 20k, el @
3ol 719 FAEE Aol Oig g2 e

i I
S(false positive error)’, & & Bo|=E Ho|yl

= om0 1E
e ek

©Q
¥© W1 JE gt g o\

=

2 “QEH B (false negative erron’-Z Hol Tt
== 24 Jeldz 9t} (Cullum, Thompson, &
Smernoff, 1993; Guilmette, Tschoh, & Malcolm,
1995).

E d7dMe z27] gzstelwd Au) &xt
g 71998 Aate shdhe 9l 2T A=

rﬂ%&i ECR}HA]
State Exam(K-MMSE; 7312, g4 3
19979] 719 &4 A B B AAR 719
H7} #FAQ]  K-Auditory  Verbal
(K-AVLT ; 5 1998 A8k, 7 719
ARl Y, e, BoleE MadoEA

Learning  Test

El
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g Ads shdhs =9 €5 ) 2@
% BA AY 2a8E didez etk #x
ek dighgd A7 gla Qo] 719 Aol
FelHd WesAAY, @ﬂﬂ Hee deadd
A2 dPdo R Bt 27] dzateln]d A

(McKhann, Drachman, Folstein, Katzman, Price,

&

Stadlan, 1984) & gt 7)ol whe} FAlu}t HFHe)

7} Adslgdel. A BWE AReA A Al
A8 Bk, MR 5o ¥4t # ZAL
Az sto] T 99l Aol wiA

B, gzetolmy AvE JAGE . o5

Clinical Dementia Rating Scale(CDR ; Hughes, Berg,

Danziger, Coben, & Martin, 1982) = =3

7)(CDR=0.5~1)E & g2 21

A %
~ﬂ}7\]’i

ot} wol $-e= 3;].;} Ake -g7ta &7
7198 Aolg Basid 719 Go} el

o &

Tl o} EEA 0] gop Az, Aus) okd A
o7 3, DSMIVAPA, 1994)¢] At 75
le]
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=
MR oo fir of £ o mx
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I, o,
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=

o

ol
=
2 5
et
7~

=
3kttt Al ?WH g2 dsisia, B4 A2
I AH{FA2,60)=.60, w}, WS Z

=04, wie FemskA] &tk =91 25 &
A Age 27] Szslelng v Aeto] 1)s
Geriatric Depression Scale(GDS; 1) &ed 2l
B, o, old, AR, 19999 A4t &
oulEtA T, 138)=-4.24, p<00l. F7] LA
grolMd Xu) A= CDR=0.5= 74, CDR=I

¢}

E 1. Z7| gxsto|o{d A[of HE(AD), =2l £2Z THDEP), Hah &4 FHNC) 2 ITFEAIEE EM
AD (#=21) DEP (x=21) NC (z=21) F(2,60) ;
| W osH, o 167 wosH, o 167 s, o 169
A (M£SD) 67.76£7.03 65.7147.52 65.67 46.64 60
WEAZ (M25D) 9.57 #4.96 9.95 .83 9.81 .13 4
GDS( M+SD) 13.5848.32 22.9545.09 -4.24™

GDS = Geriatric Depression Scale
“p<0s, T p<o1, T p<001
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& MEoR o] R k9l T EAF Hd
< B%F (DR=05°] 3T
£g =7

Korean version of Mini-Mental State Examination
(K-MMSE).
MMSET‘:— Folstein, Folstein % McHugh (1975)7}
getglow], 71 9e) AE R Sl 94 7]
Oﬂ gk A AAF B0tk K-MMSECTH %
S 197+ MMSE ] &3 7Fsd iR &
B, Wk e A % B A

TR AN, Y S5 E A Do

2 AR FATeR o FolA gith. AL A
g 53, 3 A sA, FHSH AN 5,
719 55 33, 719 373 3% ol # At
T4 9Ro® F 3030tk

Enhanced Cued Recall Task(ECR).

ECR #}7]| (Grober & Buschke, 1987; Grober et al,
1988)+= Solomon 5(1998)2] 7 Minute Screens
WA, olE, FE, 2, Fed B AdE
oo2)e] =l Al BHA weke g 7R
A A AR 231 A S ARSI
FAE N9 AREo]l aHA e JIEE
ati, WF dxel FBE

©
of Bt =l TFo))

jur
=

4o

o

weles e o
@ HYor 1o FHE nE Bt of 7}
52 AR Fol T BAS AN 33
& %A SyatEs e Sl 28 7
#9898 @ U H whd - A
& g ew plo] s, S 10le] e BF
AN 2d M2 ﬂ%li el 1M A
E AN F, O”dAd Bd Ae 7198 B
2 HEFA A uncued recall). F-F7A 3|4

o
wES
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27| YMs(0[Med A 2iAfe

K-Auditory Verbal Learning Test(K-AVLT).

K-AVLT( S, 199%= Auditory Verbal Learing
Test(AVLT: Rey, 1964 & =i Aol 2 A%
2H(1999)0] Fsle] AAe AAelt. K-AVLTe|
M 15719 PolEE 53] WA oR FEAIR]
T 208 Foll A B4 B AA AQlE AAG
Tk K-AVLTE Y AP w7 opA|Rt, Koy
A 719 AAE A P e AR
K-AVLT9R] ¥wE B3] ERIAS] f84&
Gkl Ban g

Geriatric Depression Scale (GDS).

Brink, Rose, Lum, Huang, Adey,

o]
e A

Yesavage, 9l

Von Orto(1983)7} 7Y Aolzh =(1997p]
Wekh A1E ALgastt. Gpse P)7APY ol
Hew ek ol3, 308POE o]
42 307elh. AU
W (cut-off score)©. B A A3}

o
I AR
=
[<] [}
Xé =]

(1997)& 184%
o]
AR

9, p<.001},



SLRAIZ|EL S| A|  olAb

F 2. &7| gxxsjo|my x(of ELH(AD), =0l 225 FcH(DEP), Mok SA ZH(NCE| Hzle/aE ZAF =3 5|2
AD' (r=21) DEP® (n=21) NC’ (z=21)
F post hoc ¢
M sD M sD M sD
A% 10575 1623 12010 1538 271
K-MMSE
24 2148 3.60 26.19 325 27.48 154 242977 1<23
719573 76 104 2.00 84 1.90 8 205™  1<23
ECR
F2A84 238 177 662 242 686 168 25697 1<23
4 G2A+Z27) 686 3.18 15.19 1.08 15.71 56 1340677 1<23
K-AVLT
12} A3 238 150 405 118 3,89
22} A3y 3.76 141 5.68 177 3.8
33 A1l 414 153 658 2.12 4.14™
4z} A5} 467 159 7.63 227 483"
5A} A3} 4.90 161 8.32 342 -3.97
53] &3 19.86 5.93 32.26 9.27 498"
Az 67 1.02 616 3.00 758"
Aol 5.80 228 12.16 1.89 9.43

K-MMSE = Korean version of Mini-Mental State Examination; ECR = Enhanced Cued Recall Task;
K-AVLT= K-Auditory Verbal Learning Test

fp<0s, T p<o1, T p<.001

ECR A4 FR,60)=134.06, p<.00D} oA Al
& Fev AolE HY AL HeE
7, 7] gzstelnly A
e, A3 A Aol vlel K-
K-MMSE 719} 8% 345 ECR
a7 B A4 KA, ®EF
= 2% Add 3 EA
3, KMMSE 719 373 A<,
ol gom|EkA| 0}0}11}, E5

T Hel M

)

oM M rlo

o3 e g

rlo

E
x9

A
1

R4

'—10_,]1-}4

MMS

o}n}l

I
s
o)

=

A%olN felv]

s

p<05. Z1E
ko] K-MMSE
ECR <=9l A
7] gmet A

K-AVITS] A 313 {s3]55: 138)=-498, p<
001}, AA A 1(38)=-7.58, p<.001}, A AY
A5 {i38)=-9.43, p<.001} RFoA Fon|ais
., Ad FIE B

=
A Az Sda ARA wE 24 ST
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1&d & / Enhanced Cued Recall Taske| R84 &7| A¥60|He Aol =il 0] PES BAle| HHY
E 3. B sk
. . % of Canonical Wilk's P .
Function  Eigenvalue Variance Cum % Corr Lambda X 4 Sig
1 6.37 100 100 93 14 62.94 11 000
F 3o B o, g4 18 AA W] 10022 AA BE FIELS 100290
AdRst i, HURe 13608 FAHOR
SoJuakltt, X1, #=42=6294, p<.001. Receiver Operating Characteristic Curve
2} A} gd-g—ﬂr o Fhpele] ARe & 4 (ROC Curve)
of AA=H St} F4 13 so]deR B2 A
#HE Hol:= HEL ER 4, KAVLER] A ROC curve B Z3) 2} A} 27] dzstelw
¢l A4, K-AVLTY] 2|43y A49ut. g A A =9 &5 JdE W=
g4 1o Qe BES BRI Hibe Z oo WEYy EowE HrigiYh. 7 AafAle
AN, o1 Anp, gzetolmdy Aw e, ROC curves= 18 1, 17 20l AAISFHTE ROC
=0 &5 A BT 100% FEHA BHE] arve of WHo] HEFE Y =2 FIHEE
ZHA A ogm A FEert b 22
b3l kA off Jo \3]715:_ Eo
H 4. 7 A HOISTH B idhetel Algt A5 (uoff seorqol 2] RSt el
%, Area Under Curve(AUCK= 3£ 6ol AA]SIIT]
sdee o gele] A
- - ECRY) 3 7]9] 249 Avde B3R P&
ZA4 7
ECR 7 o, W7hes} 095, Bolwrl 0952 VERE,
K-AVLT A9l 61
_ 3] AF
KAVIL A2 ” & 5 HYsMe 27 43
ECR ZF7A3|A 40 .
A% q2g 4w
ECR FZA3) 39 .
.. 7] o] 0oz
K-AVIT 53] &% EY) S EE e T
i Ak
K-AVLT 43} A|8) 30 1o 2 "
K-AVLT 33} A|8} 27 %7]
~ 158 -a}o]u]iﬂ
_ o] 3 = °
K-MMSE 7] 3|4 27 N 1 (100%) 0 (0%)
K-AVLT SA} 7\153 26 (n=21)
K-AVLT 23} A8} 25 wol 99z
K-AVLT 13} A1) 25 ek 0 (0%) 21 (100%)
K-MMSE = Korean version of Mini-Menta] State Examination; (n=21)
ECR = Enhanced Cued Recall Task; BB AiE 100%

K-AVLT= K-Auditory Verbal Learning Test
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) . Chleist
RN /
ot 4
75 ,.-" e
K 7/
por .
> 7
5092 7
. /
2 5 - ,/ 2 Reference Line
s 3 v
’é r © K-MMSE 7125l 4
& 0.00 © ECR
0.00 .25 .50 75 1.00
1 - Specificity

a2 1. ECRuAI2E K-MMSE|
71943l4 oAl ROC curve

# 6. K-MMSE®Q| 7[9{3]4, ECR, K-AVLT 2|

1.00 “’.— 7

75 l—/

v Reference Line

.50 ). o
I
|

2z 2 2 KAuTsssE
S © K-AVLT Xl el
C -
& 0.00 O K-AVLT XI¢t3lat
0.00 .25 .50 75 1.00
1 - Specificity

T2 2. K-AVLTe| ROC curve

iZzel S0z

el = Eolx Area Under Curve

K-MMSE

=3 91 6 84"

7198 6 95 80"
ECR

STz 3% 91 81 T

4 G274 I9+z1 3% 95 95 98"
K-AVLT

13} A3l 86 74 8"

22} Al 91 33 78"

32} A3 86 63 81"

4zt A8 95 74 86"

SAH Al 71 90 86

53] % 95 68 88"

SRR 91 95 99"

A e 90 1.00 9

K-MMSE = Korean version of Mini-Mental State Examination; ECR = Enhanced Cued Recall Task;

K-AVLT = K-Auditory Verbal Learning Test
“p<0s, T p<o1, T p<001
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133 = (1997). B=E HAE 0|24
AL g EAAT

HET (1999 Rey-Kim 7|9ZHAL A, =4
=3 A4

HRA, ol g, FEE, 2hlE, Fed. A8
002, §=rq 7% AvdEdArel A Tt

T AT CiehIZnfetE|x], 20(3). 252-259.

A, FFd, e, o|¥le, ojds, AR
(1997). =91-$-22 (Geriatric Depression Scale)
o] AFE, Bl A7 MATAM|E 36
(1), 103-112
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The purpose of this study is to evaluate the discriminative validity of the Enhanced Cued Recall
Task(ECR) for early AD. The ECR induces semantic processing and coordinates encoding and
retrieval for maximum recall by using the same category cues at learning and retrieval. Therefore
the ECR reduces the influence of inefficient strategies or other cognitive process such as attention.
There were 2 groups in this study: 21 early AD subjects; 21 geriatric depression subjects, who
complained of memory decline, but, the results of comprehensive neuropsychological evaluation
showed no impairment. The ECR, 3-word recall task of Korean Mini-Mental State Examination
(K-MMSE), Korean Auditory Verbal Leaming Test(K-AVLT) were administered. Discriminant analysis
indicated that the overall percentage of correct classification was 100%. ECR total score, K-AVLT
recognition, delayed recall scores were highly correlated with Function which discriminate early
AD group from geriatric depression group. The ECR had a higher sensitivity and specificity than
the 3-word recall task of K-MMSE and similar sensitivity and specificity to K-AVLT delayed recall and
recognition. In conclusion, this study suggests that the ECR may be very useful for discriminating

genuine memory impairment of early AD from memory complaints of geriatric depression.

Keywords : Early Alzbeimer's disease, Geriatric Depression, Enbanced Cued Recall Task
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