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5 2 A AL AF5AAS 7 olnfely 7] E ol
e Ao 2 HuE S tHEichenbaum, 2017; Piolino
2 7154 A7 E LS AHEske] <t

L= l

]
A3t olukr S FAFAL u, Ashr]olS We
o] 5 7A A= te gdo] Be BsE:
o} 5 Qo] of F 97k ME HEAE
A ALK Eichenbaum, 2017).
=3} YA L sz el

o rr L . ofl 1o
=
=)
>
&Y

fr s o oy D oo 1@
o 1e H>

po

=

ol
Oi

720 st}
Y8}+=dl(Wang, Daselaar, & Cabeza,
I =912 F-2 AQlel vl dstr]el
AsE B 3l tH(Kessels, Boekhorst, & Postma,
2007). 7874 @r Bl M A3 Asts A
AT -T2 dAE e dolE EelFaL A7l
At oA ﬂ Johe WAl 07 Abgol tigh 7] vk
A TH(Hoffman, Beran, & Washburn,
2009). 3}21‘?_ =012 A AdQlel] Hlsh AlEel thEk 7]
2 HEo] we wh) gAe A7F A H
= 27F AAE AL QlAL o] = A}
UHE 59l 719el gk Hrke 4
[tk A8 AAFH(Kessels et al., 2007).

Kessels 5(2007) =215 A 2UE 3pd & o]}
A RPN A A AR AlASRAL L AAE
7198tetal eFS w, 2 AdRlel vls] e TS
B fi Plancher, Gyselinck, Nicolas¢} Piolino(2010)
A AgE AWHeE g 5 o] Eehd
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il
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=
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wr dp
Lo

S I stk 2 25k, Al el ool
A% ol e ol Hlal gk Tlele] AshEe

of mE AIZE 719 AstkE Bagk AqER 31925}(Babb
& Johnson, 2011; Cabeza, Anderson, Houle, Mangels, &
Nyberg, 2000). 53] Cabeza 5(2000)> =21E0] A7t
Aro] g 719s Wed uf ojuiels] SAEI} A
Aglel vjs| vr-& Harste] ofuieke] 7)Foe] Azt 7]
olo] Aste} A S-S Bt 0|9} 22 ANES
Fasse o, A
of g 7]ol% Aadestol oksichs A%
W% 9] ATAIE S Gesh o) 1E Az
48259 A% PP ot me AR
o] AEEA B 9
W ol ATEeIA Q519 B 99 A
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o st %«] Aoz d‘*(one shot
2 gt ARl tigk BRE ol
< 3 ) ¢=TtHTulving, 1993). 434

o= ’\Jﬁ HElehA AL B AAEsE AR S =4
o2 ¢ 7

Maclullich, 2006).

upeba] 2ol s AL Adte] AeEhA e
£ SEs] oA AR A e&s nEes
sl7]9] 9] B9l 24 E o Hol| BT Hrishs WAoo
T7F A3E a1 9Jrh(Plancher et al, 2010; Pflueger,
Stieglitz, Lemoine, & Leyhe, 2018). ©]¢} 22 714
< AA QGG Bole d3br]e] FFE Hg
TA FE = e Aol 9lvk(Plancher, Tirad,
Gyselinck, Nicolas, & Piolino, 2012). 3}A| 9t o]¢l Hh2]
& 7H ds7]o o] Hrbe A =9l B A =1 Aol
w=91e] ds}rie] Asks 2jlsr] 918k Aol A g
AlgE Aoz AAC3 B o wE d3r])de] A5
2k A= A eH4 o] th(Plancher et al., 2012). webA]
st B o F AstE = A5y skl e A
P s Fletal et A e dspre
Ao A Bloju} dstr]of o] &24do] Yehs -5 SA
of &&3a7] flalix dstriele] apelaad A5t FES
23 H 87 Jvk(Hoffman et al., 2009).

aYEg & dAgoe A5TAQl AAE AHE-SH
20tH 6] 80ti7HA] &l 43913t =919 dsbr|ols 7t
ato] Aest A wE dshr]e] shelasd Ast
FFe HEsith & ATl e Bdest A o
o} AbE 71 R Aok AZF ARl gigk 7)ol ¢
A AstE Aol 7HdS AA T
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e e

oxl g
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I. 917w
1. A5 oA
2 A= Kok A3w-6-2]9] 9 3] (Institutional Review



Board, KER0L7-9D) %9 ¥ 853tk 9 3% 9]
3 2008 BOT7HA 9] AT AE 49l 2 9] 7T
o) & ATl Felshairk A BHE hAsL AT
st AgaRslelA] ool A7 A Al
ol Wt o] el e sl AT Feld o
@ %ol Agleh B 44 A w8t Slol the 2al
Sol QA7)0 WAL TS ALsA7] 919 54
Agol} $23H9 {72 Helsde W AT o

ERRE S

rol A e AAHKorean version of
Mini-Mental Status Examination; MMSE-K)
A7t 247 ooz A7]%5 At gl A

AsA mE gAE Aol g A4

2)

o

BA -
(3) ® 98 ZHx=(Beck Depression Inventory; BDI)
A47F 94 oletE &3] slv &
(4) ¥ AT FAd Folgk =
2) viA7]E

(1 FAEE Ago] ARz 9= =}
A AT A e & AHES oA 23
= 4

@ AA7E AL A3 ke BEsu 9 A

2. AT A

BE WA 18 b ANSEE, Bk 9
o S AN BAT & 9l 288 TN BF
B8 olgste] AP ¥ AT A§E Az
o ks WSt B0z AFE) e @ o
o] A% AR AGHS FRE SAFEE S
Agate] ARF SRS T & URT A9k Brke 3
W ol Q47E S 7l 2] A RAE A4S

@i SsIc, 13 B oF 5 A%
3 97 £
Qstrle e Frreksl A% AWk Zzage

OpenSesame(OpenSesame Inc, OR)E o] &3} 7juta}
om zEIe] AREE  AlZHA 2L {Phone
6S(Apple, CA)E ©o]-&sto] #YG3 4032x3,024 =S
74 Aoz FAEA
Ze e dspr)de] 7 ek9] 84l A= (object),
T7H9] A (spatial location), A]7F=A(temporal order) %3
Hol g 7]oS 25 Hrletr] 913 3709 ak9l A
= ool glom 7} 59 AAbl M= 10704 A&
AAg 2k ake) HAA EAE 7] A FLE 1070

o ARLE 32H Al Al AN ELe] 7)fetE s sl
ofuf 7} kel AAbe] A= BlgAE R SRR AlE
7] wjio] tdabe oW aksl At AlaE A Ak

o &7 Z8ksd th(Figure 1).

A 719 APl A = A B ARl A 5 AHE©]
Stub AR AR A AAE S0 AAE =13
AR ot E71S Bl 10719 £A417F SA1E 0
(Figure 2A). ofuf thd=tell Al o] el Bkl Apxlel| A
ojW =xlo] At eA SRS gtk FH9IA] 7
o AAbell A= oA B AR 3 578 AMES] 917}
A o] A ek tEA o] FH ARIE AAekE 10709
A7} EA " cHFigure 2B). olu] tAdAtel Al o] & o
RO Apzle] FoldA] Siates gtk o 7H9A
7190 FAR AAE= o]FE ARES AHE 719 ZAL

T O ARER AT diEd AR 719 9] HARPE
FA 71 Aol PR IS FHAskE9 ) vt

‘5‘1 o8 AIZEA 719 Al A= 10789 AR Z- 278

AABEIL o= Ablo] O A Ugh=A] ARzLe] A A]
—v‘/ﬁ 1E2EE 9 HFigure 20).

Time

—

10 images 10 images
for 3seconds Condition 1 for 3seconds
each each

10 images
for 3seconds
each

Condition 2 Condition 3

Figure 1. Block design of the task. 10 images were displayed in the three conditions
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2A. Object memory condition

2B. Spatial location memory condition 2C. T

al order 1 vy condition

r

‘Which object was removed?

“Z" key “M” key “Z” key

‘Which image did you see previously?

‘Which image did you see first?

“M” key “Z" key

“M” key

Figure 2. A: the example of object memory condition, B: the example of spatial location memory condition,

C: the example of temporal order memory.

2t 3k9) dake] A ASE ARLE B
ol g3fe] HHI9Y] W] ATjE AK1e] BAYS 3
el Alel FEAb A Sl AL 9%
2 2 8hahsirk

kel B9} AAF B A SEe %] el
A9 FIHEY Z MES FEES 591 9 8% Ay
A A% FHES M HES FEES St $ushe
o AR S G, A BE S WA
e ABOE A A FF B0 A
st

2 gk Qeieel] Apol7h gle=A gelstr] Ha) o
H EAHEM (multivariate analysis of covariance)2
AAEG o AFFAA L Sheffe 4 WS 0] 8313
of E=gE Zb ske] AARY] Al mE g 7K(serial
position effect) 7} A=A Fetslr] 91af Aol w7}
ak9] AR oo sl Kruskal-WallisE 441331
. BE A&+ SPSS ver. 205 AHESl o, FAH
FoFEe p< bR 3T

Z AHYER gdAE RS H  Kolmogrov- RE RS 20-394, 40-59A41, 60-79A4], 80A ©]4,
SmimovE ol 43te] AR ATAL WAL 12 W] 2FOR TR AW, AGSE, B 1ol RA
I A s mEA] ol v RS WS o] ga) FEAA A W 8 HE HE vkt Table
of HE AzE BAA AYUER el D ulE Ak 1F Alolol thxlel A REE fol@
A A5 v ety $13)] Kruskal-Wallise} 71o] 4l 7 ztol7F GlATH(p>.05). WEFE gk TFo] A A1/ H
A% AN AU Folvk Q= GwE BY Al WFE UG AV FES dYo] wesE
& BUFO ALgTel 7t ARTPER Asplel kel =SS o YT 1F Aol FI@ Aolrk ALt
Table 1. General characteristics of participants (N=77)

G ,
Characteristics TOIDS x/H
20-39 (IN=24) 40-59 (N=14) 60-79 (N=23) 80 over (N=16)
Male 10 7 7 5
Sex 1.864
Female 14 7 16 11
Education periods (year) 12.00 £ 0.00 11.57 £ 160 809 £ 367 781 £ 508 29.062"
MMSE-K (score) 29.75 + 061 2843 + 1.09 26718 + 157 2575 + 1.18 50.242"
BDI (score) 071 £ 1.27 093 £ 1.39 1.00 £ 1.38 063 £ 1.20 1.191

sokok

Values are expressed as mean + SD, ™ p<001
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Table 2. Accuracy on the three conditions consisting of object, spatial location, and temporal order memory

Groups
Conditions 20-39* 40-59° 60-79° 80 over F
(N=24) (N=14) (N=23) (N=16)
Object memory 89.17 + 929 8643 + 10.08 8174 + 834 7813 + 1167 1615
Spatial temporal ooy L g5 go71 £ 1141 7304+ 1460 7000730 1775
Accuracy(%) memory
Temporal order ) 1041060 6143 + 864 6130 + 1660 5938 + 114 o0
memory a>b,c,d

Values are expressed as mean + SD, "p<.05

100

Accuracy (%)
wn
=

Chance

Object memory  Spatial location memory

[]2:-3% N

Conditions

Temporal order memory

*p<.05, **p<.01, ***p<.001

40-59 60-79 >80

Figure 3. Comparison of accuracy on the three conditions by normal aging

(p<00). ¥ -S4 %

n
rolgk Akol7t §l= AL= UETHp>.05).

fu
.

O
-

Aomw F Wes FHEoR dto] vl 1F Ale]
of ds}7]19 a9 eane] oo Apol7} QlE=A] A8t
Aok 2 A AR 7193 A 710l ARl

£ Aol gl oyt AlgkeA 7loddl= ARl wE
Frolgk 2fo] 7} YRt What: Fiz73=1.615, p>.05; Where:
F79=1.775, p>.05; When: F373=3.440, p<.06)(Table 2).
AREREA AT AIZE 719(When)2 20-39417F YA
IFRY F9sHAl =4t Table 2)(Figure 3). Al
ow AW}E A W, Bwst o] wpet

N
2 Hob

g, F391A] 7]

(<3}
=
7192 40HFH faso] Fary A

719Je] B 2719 At A & 5 A

A, oA 8] Aee ghElE 7hs A (50%) 2
Hluekel S o, BE oAk dsbr)e shejase] A4
SrE 9918 AES WIS AR FANCE =
*aL(Figure 3), ol&= EE tdA7 Aes FA9E A
938 ARt AgEe] =58 vlstH, = 804 ©]
ol HoE BE 7|92 A 7 ol E AA g
A& ofugth
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Table 3. Serial position effects on the three conditions

.. Order
Conditions e ond = H
Object memory &.00 £ 12.73 83.33 £ 10.38 8167 £ 9.63 2.201
Accuracy(%)  Spatial location memory 7964 + 10.71 76.15 + 1299 .22 + 1504 2.046
Temporal order memory 69.13 + 1276 637 + 11.35 63.33 + 1561 2.794

Values are expressed as mean + SD

3 AL =AMof e Fof

A Al 1AL 5 vpA el AAEE Bhe] HAkE
U] AAMRCE 107119 AZHA bl v e ulwt
7] o] JEEs} Fold Fhsel Yol wAd me
g7} QA BAEh A WA, T A, A A2
AHYRAE dfe] FHEE 2zt vl mEA S A3k Al
uhe freld 37} s Ao UepithTable 3).

V. o &

2 ArolAs st Aol wE dshrd akela
29 Asts ety 918 20th5-E 80th7bA] A7dg
e A B Rl o R Al FH9IA], ATk
7199 Ages SAT A A3, B3t 3A
of wel Us}rie ek BF aEHE AL 4 5 9
Rom, AFAo R AHEGS W AkEA, A,
A 719 0% Wl B & JEs IS & T
AR 53] AJZFEA] 7192 40FE 2 2o THAh
He AS glsr

A3}719) 9] Aok B AR S Tk g2
stolw A|uje] 7h Fig 54 5 she]”] wiiEe] ¢
ol A dzstolm Auf gkxte] Astr]o] o] 319 Q]
et AF7E gts] [ Fol Jrh(Plancher et al,
2012). vk, A3t Aol e A3slr]o 549 249
Aep= vlalA] wol ATE A ekt=ul(Kessels et al,
2007), o= 7150 d3pr19 9] shel ek T AR 7]t
& Wtete B YA AALE AR o RN e

3} 7ol we dslrlole] Aate sk BeluA
235191 7] wl%o|th(Hoffman et al, 2009). 242 J35}7]
olo] thaat 220 el PALES AA G e ATo) M E
AHE 7)o Beks sk Az guel g 7]fo] 4
w3} HA & 93S W=ty B sty tHBabb &
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Johnson, 2011; Cabeza et al., 2000; Kessels et al., 2007,
Plancher et al., 2010). wehx] =3} Aol up2 o
sp71oe] Asts A E7] 9 Asbr1e] At o] gt
2 AR o9lans W LgHol 8 A,

1*4 AR ESA A AV g AR

o] 7198 o] (Wang etal 2017 ) L{ 719 9] 7 A
Al wheh w=sho]l whe Ash FFS thEA yehded]
(Angel et al., 2010), 27719, ©7]71¢], A7) 2 4
Frestell & FaFs WA 28 8HABrickman & Stern,
2009; Kennedy et al., 2015), ¥d3}719] A =slol| 3}
Aol wel Askd 4 ArHWang et al, 2017). dvkahd
dspr]e2 e 719 AAlskE vEA 9] oY o
o] Ao A= A LoA HAEE 7]YolmE Tt}
2 71n dis o] fjsel 7P AA dFE T
o] th(Kramer et al., 2005). A= 7173 =91 1A%
A2 AdRlol vlsl ] WA s o] fu) ZhA 5
A AE o] A 5] o] R HiH e 95 Hol=
o 2 FAAME ojufde] Fast 9F=e Ao As
o] F23k a<lo] Ark(Kramer et al, 2005)
& dstr]efe] Ast Fd2 sl el
= 2o} = Al ® YEsith AlE 7l°q A8t g
A EE, 200078 804 o] §7HA] MM T s
o2 Yehlt o]oh e At *}s 71912 v 59
S0 Ha] st AAolAM T JFS vA] g
© 718 AgAT Aot °‘lefh:} Kessels et al,
2007; Plancher et al., 2010). o]¢} =4 o2 ¥k
o} Ak 719)e AFR 7)ot o W) A A

W ftlo mE
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Abstract

Declines in the Components of Episodic Memory by Normal Aging Focusing
on Object, Spatial Location, Temporal Order Memory

Heo, Seo-Yoon*, Ph.D., O.T., Park, Jin-Hyuck"™, Ph.D., O.T.

"Dept. of Occupational Therapy, Kyungbok University
“Dept. of Occupational Therapy, College of Medical Science, Soonchunhyang University

Objective : The purpose of this technical research is to determine decline of episodic memory by normal
aging focucing on object, spatial location, and temporal order memory.

Methods : We allocated seventy-seven of healthy adults from twenty to eighty years old, and performed
computer-based cognitive tasks which were consisted of the object, spatial location, and temporal order
memory. We used OpenSesame(OpenSesame Inc, OR), put ten pictures people normally see in their daily
life, and evaluated those aspects through asking the objects types, object spatial locations, and picture
temporal orders from 10 sheets of the picture.

Results : Object and spatial location memory were not affected by normal aging whereas, temporal order
memory significantly decreased with normal aging. Specifically, temporal order memory for in their age
of forty was significantly decreased compared with their age of twenty and object memory at their age
of eighty was relatively high compared to spatial location and temporal order memory. We found out that
temporal order memory worse fastest and object memory lasted longest.

Conclusion : In this study, we confirmed characteristics of declines of episodic memory consisting of object,
spatial location, and temporal order memory. Notably, we could specifically identify declines of spatial
location and temporal order memory with normal aging previous studies investigated on a limited basis
using conventional neuropsychological assessments. These findings would be helpful to screen impairment
in episodic memory by normal aging and provide an evidence that cognitive intervention for healthy older

adults needs to include spatial and temporal aspect of memory.

Key words : Cognitive decline, Episodic memory, Normal aging
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