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s ZARDZE off ¥ geise) J14 A wdeleAS SagtemH, o AAle] AFEA Huae 35
£ S0 olobr] 14 Akl A Wt wael Bane Selskad Ak olF sl A4 o4 9 459e) SR
ZRAS QHg7le) O e Pulg el ARWAE GANTh g Aueld FHAYEEY 7

S33L, SRT Z4% %er/] FABAE FYE FEAN £
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Howieson, & Loring, 2004), AAt+=3}9} Hz] A
Q=35 & sk A 7 e
2 & A tKStrorandt, Botwinick, Danziger, Berg,
& Hyghes, 1984; Baek, Kim, Ryu, Lee, Han, &
Na et al, 2011). ©]oF7[& et A &
olg% EAES oldlldta xAslsljordith=
Hollx o] B5L 3eiie 23 b2
(Kinesch, 1994). ©]oF7] Jre] 4, A%, <l
=5 A g2Ed dig FEAE 2 2
o = FEo ofeAert Hasid, o9

Al oA 471 Twe] By AHSF
o

2 Fqsolol Bk oleiat HolAl olop]
e wol 2% sgel wls) 9l <loj 7]

9 Ao} 7ol

al

g 15 BPHE ¥ 999 /14 g
WS AT oy B3 FEA gk

oJop] 3% WNE FYsHE Fo o)
o gggo] BYIHE AT FAR /5
3 9 AP o FHA
WEEG 7 ADAIAE ookl 8 A
35 24T, A3 H5FY

2 5] 21 tHAndreasen, O’Leary,
Arndt, Cizadlo, Rezai, & Watkins, 1995). L&}
olo7] dat ti 71A A 75 ke
dAAE A AFelME 37 715
Qg AT OE Adt tehdeh = 9=
stolmA A 7] SAES HFoR ofok
7 S Bt o ol delel ek
HAHE-S WHdstE AS 418k FDG-PET(F-18

fluorodeoxyglucose positron emission tomography;

(Desgranges, Baron, Sayette, Petit-Taboué, Benali,
& landeau et al, 1998). o]zt F X3 AT
2359 Aol N2 b ATl 4
AlEREE HolM 7198 AL+ o,
SO FE Desgranges 5(1998)] FDG-PET <1
TollA olopr] Bt v 714 BiAke b
of BAE FAT N JlolA olokr] 3 AHA
o o] % ola wele] Gk B Az Al
$3m A4 B4 A%E A89A gtk

)

= RL
Aol 22 Bart Aok olopr] s <
AH B4 msE, A8 wols ode)
g oiRe FHoE P Avoz:
olop] 8 AAL pael AR A4 A
AE G oJFL, 3ge AL urds
£ 2338 P A Aol BHAY &
917] W o]k

g Agske Zol Qureln e ¢

49 Bk e APt golsh ol 8E

JrlE EeHon AAAAN WAL FA
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g ¥ shebsta QEA) e e A=l
We F¥3 wgsE 2doe, ¥m 3

A By dasith o2 Y3 ¥ olopy]
3 ArlME AR 3o tls] o]ok
71 &9le] F4 sk oA FAl @ele 2
AANTE A7) FA @9 o]
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WEoz, dRbH]l ou HH
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(Wechsler, 1997; 3
347 Sl

24 B9l A

R R
of Wg 27 &4
AARTAY P2
HBoston Process Approach)S U‘}%E]-
& 99 BAET o8 FA%
5ol sl

2H4Q wE

=

@o]lj{l\mlberg, Hebben, &
7} Aol tigk 24
# AT

Kaplan, 1996).

(Milberg et al, 1996).

olob] s BA thg FA wele] A%
4 agole] Ase WA
&2 Gt =0l He AL
HQIth. Hudon, Belleville®} Souchay(2006)=
olop7] IS olopr|E TS Al HE
(detail information)ol] T3+ 7]3} o]ofr|e] 3l
A& FA| A H(gist information)o]] THEF 7] o
2 Frse 94D g, By A
%27 3R} AT A Ao FAEL 24/\}0]0]]
H] 3 ’8”1] 741%9} FA PR
Jgon, 58 3ot 99
= el 4 A

O:

oAl XA 34 oz
H7} AA ARl H H 0o &8s okire

- 2UNE | olop sl ZiAtel AZEN gy ot

—o T [

ZQ3 Weoln, IRy Aojx g3}
d Fo@ A4 ARE ATE 4

gtk a8u F=A 9ol 2AF )l whalo]

x5 olop) 3 AAl B ABA
FAL B AFRo| ok 3 obA Fld u
Tk

B ATl olob] S WA 3 B
am w9 /14 54¢ BAs, olop] 3
A B W e g A%
Qe Baye gashud g olF 9
a4 ¥ Wb s 4% P Bae F
Fato] Mde =08 olobr13A HAKStory
Recall Test; SRT, X%, 2007)S Al&3ste],
A 27elop] Be A, 48 2RAF

ox
o
>
>
Lo
N

A He 2T SR &S ¢
471 tiH d9E BuiAke It AudAE
gagth He TEY oS B 42 B
£2 AL, 539 AA S U5
A ke Qv el i Qe E=g o
Age AF Qe 473 Az BE, A
W2 A4 9 1R 350 4EE
W+ A%t EthMorcom & Fletchera, 2004;

Alavi, Dann, Chawluk, Alavi, Kushner, & Reivich,
1986). 53] Wi & tik= ¥ A 7T
FAAE 719 Jlsol Fad dEe HA
(Hoyer, 2003) ti> J9E & tiAES 719
7% Asbll W7 X EO|THFazio et al,
1992). ¥ A= olopr] 34 AAF s3I
a8 A A o e BaaaA
gor, o] 98| FDG-PETS ARE-st o]of
A s A W oA AR e
metabolic correlates)S 8}13] 12} 3T} FDG-PET
e BR AAHAE FAHA BE Y
Aeel SRR LY fAHEAS E18
fluorodeoxyglucoseFDG)S] FALS F3| PET &
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= =9 Hgte 54 F 2140] 13
Aol FAdoh B AFeMe F FHox
2149 Z 200437 2008'del] AFol] Fofate]
s 2F HEA =3t doluA] GShes @
2 Je FAAEE ez o,
O FAAME ololr|EA AL Fael] AW

SAACE Fog TS HRITge Y
A AHrER, HXQ, 200400 wet oA
=QIVHS tide® o & 2 AT
AFS 2004 AH-E 2008 A7FA] SRS
S AFolA i FjAte] WHelH Ol“
Aazdo] glal g A|ujsErh AAKorean-
Dementia Rating Scale; K-DRS, X%, 1998) 4
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2 ZFA7F g2l
FA7F B8 2L ) AAF Fo1d
A FA|7} #AS 2}, 8) K-DRS
d = Al 5%ile
St AL HE B 2R AT
2 X 19 A Uk &

o
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O?.i_’,
o

o M

A w-o]

o R84

pud

45rgolith A
3 ARl daiMe

1. o HojRte| ol SHEA FE(N=45)

Sl 3(%) M (SD)
Sk 68.76 (4.69)
60 - 69A 12 (26.67)
70 - 794 29 (64.44)
8041 ©]% 4 (8.89)
A2 9.84 (3.99)
1-6d 13 (28.89)
7-12d 23 (51.11)
13 o]} 9 (20)
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1 AR BOAE Fo BB s

—
-4

A
02

-

AR
=214 o]ol7]|3) A A} (Story Recall Test;
SRT, HZ 4, 2007). = =959 o]op]
s9e 290 A8 awe woA,
4 & ATEA
2 uefaje] A AR, 9 7]
| 7 AKElderly Memory disorder Scale; EMS,
HAQ, 20070 E3}E o] Stk A& 7Y
ZAA} 3F(Wechsler Memory Scales-IT; WMS-II,
Wechsler, 1997)9] =84 719  ZHAKlogical
memory)g] EL %X]TS‘]'O:] E&%O]ﬁ-o—‘l], ‘IQF-T"]
MRS FAR ANEHE oloplE & 719
st & SR ote HASE o] FolA Urh
AL Al o7& 52 § ukE 3AsHAl
dhe A3 B, 20 ~ 308 F AAEe
A3 A, oloprlel #FF 10749 HAEe
2 o]Fofzl AR AR FAE 43
Ao} A QB FAA 72 olopr] ©e
A 2433 FA 29 A5 630l A,
T A @ Aeh FHeE Alkddh

o

kv

%

12 Ju e ot
ol ox 2

o,

olob7] &el= A oloprlE 9w e od
e BleolH, FA| @9l ook

S5 & 7P Fa% 9ujE A
d FA & delolty da Aol 4] SRT
= A3 THI AASE Tl A4 &
2ujF 7} AAHKorean-Dementia
Scale; K-DRS, X<, 1998)9] E3(Z7+3)4
ZH: r= 32, p< .001; JAZAY =H: r
30, p < .00D) D 7|9 2HA} HHEDIA
FH: r= 32, p< .00, AFIE TR r =
33, p < 00D FHGE S HAN
K-DRS 74 &AL Aeke dddArt #
ofaha] 2 AR Y FAEYE 2 W
HEFTErE ERIHATHIEA, HAY, 2004).
g A Jod AJuf gatke] 48] HlalelA
T froug xolE Kol BEEt RIES
O W(Back et al, 2011), 7-105 FFZ o2 A A%k
AARAEAL A e S45 FHI A4
3 FHo) 247 r = 80, r = 78(p < .001)
2 HIHAJKHAY, 2007). £ AlAM=
SRTY] 23] 9 AA3) HA|9 o]opr]
@9 ", FA 29 A 33T A A
Ao AT el E4sk= T, FA
aejete 24 SAE XA E 20
AT 7SS olobr] HAL ¥ AFFE
o] PFiH FFHAE AAEH Sl

Rating

-

=

I 2 o7 FUIKIEC| olop| Bl4 HAL R ES
S2t3) A 2|43 2HA A1 A
olo © = (*) olo © == [e)
| glfﬁ Tijjliﬂ 27 | ZEH fz’liﬁ 27 .
Hat 12.46 4.27 16.72 11.61 4.00 15.61 8.20
EFHA 4.64 1.30 5.73 4.66 1.48 5.90 1.53
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3=y X uj¥s} 7 AKKorean-Dementia
Rating Scale; K-DRS, 379, 1998). AA:=
)& sy AE A7 BkETE g
=% A7t HAPE AHEE IS K-DRSE
DRS(Mattis, 1988)5 U] AMAol| A 443}
of FEFshE Av) PJriETelrh o] Al
gE 5sAl o] AR1S AA7ISE Brtee
o gdsta AFEE HAIRA Fo, #E,
Adsh, #4, 719 &HARR FAE Qo]
v gt QA7SS HrEthE Y,
1998). K-DRS= 9] 374, #E|7]s 374, +
4 63, Mdst 397, 719 2538& o=
st 3 1447 wh o)t} K-DRSE &= %
7ol A 214 e AAKMini-Mental State Examination
-Korean; A-E3, ¥E3h 1989)9k F2fv|3t 4
S Hola(r = 82, p < 0D, B HdH
A g2pe] 8 HwoME Fofu]g A}o]
Ho| BEErt ERIEJeHHNY, Uy
aA8), whes], 1998), TG FRH ¥
w3
T3 A BeEE SRIHAT
(Chey, Na, Tae, Ryoo, & Hong, 2006). 38 23
AR AAG AA-ARAL AEEE r =
96(p < 000 eH, 3] HAAE T3
golat AMHA 7+ AZEE £ = 99p < .001)
2 HuFoh 2 Ao FAd =059
A WeE 1814250 T W
133.60 = 6437 |3tk

e

N

*Hmagnetic resonance imaging, MRI)

o 9 #9714
G A A GZ=EY(Positron Emission Tomography;
PET). FAdZEYL 29 Aedda ¥
oA o]F o] o1, Phillips Allegro PET 2~
70 (Phillips Medical System, Cleverland, OH)Z
AgAt. 2Ad Wy

B &) 5 (intrinsic

resolution) 5.2 mm FWHM(full width at half
maximum; BHEAF) O, o FFL 2 mm F
Aol dxAel B oz HSHT
A FAEL F180] HAE EET frAl=d
-

] F-18 fluorodeoxyglucose(FDG)2] FALE
A

¥ el JEHYLh (A7 oS BHT
I AREA FDG 4.8 MBqKgE AH FA}
YL, FA F 40 F 2Ho] ofFA X8
g AN TS A EE A
A Ak 408 F 7h(attenuation) B AGE
3l Ge-68 rod sourceE ©]-g3dfd 5EZF F3
(transmission) 2~70S AAFT, o]F 108 7
W& (emission) 2~NS A8} 321 FAFES
=590 3 F9L ol8se] WE AU

ARG =
Likelihood Algorithm(RAMLA)S- AlE-8}e] 84
37] 2 x 2 x 2mmo|11 JA W EY A F7)
7F 128 x 128 x 9081 ¥ @FoE ATAZY

o,

3D Row-Action Maximum-

M
A

HI

S 94 g4
I R Py MATLAB  7.1(The
MathWorks, Inc, Natick, MA, USA)E 7|dlo &

Az =

SPM2(Statistical Parametric Mapping; Wellcome

Trust Centre for Neuroimaging, Institute of

Neurology, University College London, London,
UDE B8 B4 A4 2 W e
S5 B4E BARY 99 mE 9 94
AE5E MNI ¥F ZFE(Montreal Neurological
Institute, McGill University, Montreal, Canada)
o] F7+ A 73Kspatial normalization) SFF T} Al
& o) FS¥Gignal to noise)E Fo)al | F+

A AR H2ssr] e w3k garste
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o @AE 12mm FWHM 7h9-AQF 79
(Gaussian Kernel) S A8l ¥ % 3H(smoothing)
Aoh w@ 2 2o iceehe] RS 3
WAs] WF EEY YAgOR hro
(proportional scaling) 7§91 7t & thApake] Auj
A Role AADTL Ha Aswe o8 A
% wa] Wl 7 wulse) TEY UG

O

< 73k

SRT HE3 & T4 Foiake: 7t 4
S 257 98, A% uss BAS 4
Blo|A] 8lA $F9] SPM ABEAS A

THp < .001, uncorrected; extent threshold k >
50). SRTS] %73} A+ Arfol|A] ojor]3]4d
Arke] ol A, ws, d#o] FAHSE

BAgT AR A oo AsEE
=28 SAsh AQEE A Az olof
ARl A, AR A%, 0] AHY
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=
A Yehd 995 F 4T 3(superior frontal

gyrus), SHH T3

E 3 ol 0lop7 |3l ZAL S ofopr| Btef Fret wolet YN dEke 20|
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5
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lo
e,
1
o2
12
[
o
pat
)
o

ol
N
Y

W 45 3 1493}
£ A0 eEhdth ST FE 3B
Aske vt gk
olopr| Ehel FA

olo}7]

S5 FA} AASd A

5 U SuiAeH AR
3 BA olelr] &Y Age &
= 54,y =
20, z = 6 t value = 43)9] GhARET F9
3 AA AHBAR Aoz Yehder, r =

ojod
o

rir

=

Coordinates” SVC cotrrected
Region BA t value k
X ¥, 2 -P value
A A8 A
Inferior frontal gyrus, left 45 -54, 20, 6 4.3 0.004 56

*, . . . .
BA: Brodmann's area, Montreal Neurological Institute coordinate, SVC: small volume correction, & number of voxels
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56, p < .001(3E 3

g ol th3t FDR(false discovery rate) 7% A
E‘ﬂ] o i TF*/] q—(R:DR -corr <

olob7] &9l Hae A" A "Hoﬂ/ﬂ e AN =

FE FuUARE Fo3 FuBAE et 05). B3 AAIE A FA B9 Hae

2 ekokr}. = =4 H 3 (precentral gyrus; x = 56, y =
2,z = 46; t value = 4.14; r = 54, p <

A ool w4

001), = LA F3S(inferior frontal gyrus; x =

-S54,y = 20, z = 2; t value = 4.06; r = 53, p

2434} A9 AAZAY A FA4A @ < .001), = AT (superior frontal gyrus; x
9 BFES UN FOAET BB BANE A = 26y = 10,2 = 78 ¢ value = 397, 1 =
3 FA 9 FES BF ATY F QY 53 p< 000 ST O AF A
doo 714 GAkES fFoldt AA g AR AR Yegthad 2. 4] 2FE
AN Ao YBRTHE 4. = SAE 3 9A BF 34 g0l 3 FDR(flse discovery
B = Xd—’F—t— 92 2HA8 o WA BA AFNE FAH0Z fo
(precentral gyrus; x = 28, y = -16, z = 76; t WK Rorecor < -03)
value = 440; r = .57, p < .001), HZF AT
I(inferior frontal gyrus; x = -54, y = 22, z = =H

4; t value = 4.11, r = 54, p < .00D), FH= F

NSl precentral gyrus; x = 52,y = 4 2 = B8 BASH A4 BAY EHE
S05 ¢ value = 408 r = 54 p< 00D FH S ux GHAE AT BN A7, A4
AT st A AR Aoz yE 3 B4 T4 25 513 F3(inferior frontal

oW 1, o] olAHoR AT 4

I 4 018 olop|Elat HAL| FH| tHe| Mot Rolst HA ARl Holz ¥y
Region BA Coordinates” ¢ value SVC corrected
X, ¥, z -P value
543 3A
Precentral gyrus, right 6 28, -16, 76 4.40 0.003 117
Inferior frontal gyrus, left 45 -54, 22, 4 4.11 0.008 54
Middle frontal gyrus, left 6 -52, -4, 50 4.08 0.004 124
A3 A
Precentral gyrus, left 6 -56, -2, 46 4.14 0.002 183
Inferior frontal gyrus, right 47 -54, 20, 2 4.06 0.008 53
Superior frontal gyrus, left 6 24, -10, 78 3.97 0.004 91

BA: Brodmann's area,
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85 a3 85

L g ¢ : @ 75 L 75
g LJU—H’);/ 2 e € o
g o L% ¢ L z ?
] b H _ o

55 | 55 55

55

r=.57, p< 001
- 25 45
o 5 0 2 4 B 0 ] A 6

I b e -
T THe me ES

Q18 oo B} AAL T FAIG AAe FAGY Aok B AR ved 5 F433
e = 76 AR FH9), A5 AL HF AT« = 54 A AFIHRETH A=)
A = anterior; L=left; rCMRglu = regional cerebral glucose metabolic rate

J8! 1 oI ofopr |3l Al J2tae nH| FHTH Hret Folst M2k Hols Iy

=

35 85

75 5 75

¢ o ol
55 i 55
¢] 2 4 6 0 2 4 6
=H Ty E =g Trey e

=918 olop7|3d AL T AR HA dAZ Yehd ¢35 4373 o
Sy = -10 A W), HA=F F4A3, F 54 AR AFPERE A=)
A = anterior; L = left; rCMRglu = regional cerebral glucose metabolic rate

J2 2. LoIZ olop |3l HAtS| X[y Bt F=A| el Haet Rolet A s H0l= 3Y

=
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E 5 ol olop |3y AL & BH RolEt I

— oL—-=
Coordinates” SVC corrected
Region BA t value
X, ¥, 2 -P value
A A3 A
Inferior frontal gyrus, left 45/47 -54, 20, 4 4.39 0.003 103

BA: Brodmann's area, Montreal Neurological Institute coordinate, SVC: small volume correction, & number of voxels

4399 BHAREol o AZ FaaAdd
RHoZ Yehgon, r = 56, p < .001, o] A
= A g9l 3t FDR(false discovery rate)
wg 24 2x SAHCE 7N K Avren
< 0.05)GE 5).

2 =98 o]o}7|gAt ZAKStory Recall Test;

90 2y
rog FadAds AT 53] A4 S
BAQN FA &9 HFEe FH SHEAR T
ZHE oloby] ©e) WS v HE 29
S TS AT HS AFHY A 7
HALES B & wigshe Aoz et
ojob7] 3 SAANER FAT A4 Ja
VAZ Yot 25 shd73]9] A zinferior
frontal gyrus, triangular part; BA 45)= 7|54 S

o, 32 H9iZ QAR W o)y

d 7o SAFE deA AkSalmon, Van
der Linden, Collette, Delfiore, Maquet, Degueldre
et al, 1996; Paulesu, Frith, Frackowiak, 1993; Du
Boisgueheneuc, Volle, Duffau,
Kinkingnehun et al, 2006). We}A o] JH9]
7] JiAkedt SRT SHAE 3+ A4
FHEATE gRlE AL SRT7F B A
A7t aEHE dolF LY 7S
Aohs ol Ageks AAketn, Adr)
AAEol U skre) AAEE g e

Levy, Seassau,

™ (Wang, Potter, Krishnan, Dolcos, Smith, &
Steffens, 2011), Y=ato]w|A] X|mje] %7|9} A
7] EE AR QA R AAT
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-2 7159 Ast @%o] vERdTthHanyy,
Sato, Takasaki, Akai,
Haberkorn, Schroder, & Schonknecht, 2011). w&}
A A=sE B gelE =ste] A Hrh A
e ol %5 34 HASE Zo] dcd o
of A=5 A, AR, A=s= 719 A
Hlg) FoEes oS 19 94 7lsel A
e A Vs AP A3EAe 7198 As)
545 dWlstA dlste vl adXd +
Atk E=F B ATe SRIVF HSF AHFE
F99 7W A7 7S Braes AlA

& Iwamoto, 2009; Hunt,
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wael WeAe AxF olop] B
A 49 B waol Aoy A
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ol e A7) o012 vk 31Tk Johnson
Storandt¥} Balota(2003)-& AAFw=0l3} &=3}o]
w4 ] =olEdA WMS-IIY =2]7]¢ #
ALS AAEE 3 WA E-Y(propositional analysis)
ARgste] FA AR 34 A AR 3
?%5‘}04 A 1 23, A
= A AR ok T AR
AzFor ST HolX =
of wWetHE o] Apolzh yE

M o o
o2 mx N

2
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0.5) e F3 Aol e A £4 2
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3 o] 5 340 HIg| aie] <doj 7]
T 2 ¥ 7ol s a7Ee 7Y s
A

t}. Chey 5(2006)2 A7
[ex

o dlo 4 J
off 18 dlo n

to |o

Z AR o T2

S

N

o] A ¥ FHF ARFAL Aol
oA XYy AR = Aol 7|dd] 53}
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A study examining the neurological validity of

the Story Recall Test

Heyeon Park” Jeanyung Chey” Sang-Eun Kim”

"Department of Psychology, Seoul National University

“Department of Nuclear Medicine, Seoul National University College of Medicine

Story recall resembles everyday memory and story recall tests assess language processing and executive
function as well as memory. Although they are useful for evaluating verbal memory in older adults, the
neurological validity of story recall tests have been scarcely studied. To elucidate the neurological validity
of story recall, we investigated the brain metabolic correlates of the qualitative and quantitative measures
in the Story Recall Test(SRT) in elderly female Koreans. Forty-five right-handed normal elderly female
participants received the SRT testing and the [18F} fluorodeoxyglucose PET scanning during resting state.
Correlations between the regional brain glucose metabolic rates and the SRT measures were tested using
SPM2. Significant positive correlations between the SRT scores and the regional brain glucose metabolic
rates were observed in several frontal regions such as the left ventrolateral prefrontal cortex(BA 45) and
the left/right precentral(BA 6) gyri(p < .001, uncorrected, k=50). The thematic unit scores, especially
were significantly correlated with regional brain glucose metabolic rates in more frontal regions than the
story unit scores were. These results suggest that the SRT performance represents basal neuronal functions
in the regions related to higher language processing and executive control functions in normal elderly
people. Further, this study demonstrated that qualitative scoring of the story recall test might be a useful

measure for assessing cognitive aging.
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