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SM21, TAIF?2 oLtz Purpose: This study examined verbal recall performance according to emotional valence
BILISRZ, 2022 MX|Q345 (positive vs. negative) in younger and older adults across different recall time points

10[3{0{RICHEHD. O1O{a 5kt AlA} (immediate vs. delayed). Furthermore, we examined the correlations between working

20|3l04K(CHEHD Clojalatnt Aafp  memory (linguistic and visuospatial) and word recall accuracy(%) according to emotional
A valence and recall time points in both groups.

:O@Oﬂf[ﬂfﬂ %mtgiimio?‘i Methods: A total of 24 participants (12 younger and 12 older adults) completed a verbal
50|20}(§fr[ﬂg'ﬂ f'l—m"%: gl learning test consisting of positive and negative words. Recall accuracy (%) for positive
SRR AT and negative words was calculated at each time point. A two—-way mixed ANOVA was
conducted to examine recall accuracy according to emotional valence. Pearson’s correla-
tion analyses were conducted within each group to examine the association between
working memory and word recall accuracy according to emotional valence and recall time
points.

Eum, Seeun?, Jang, Si Young?,
Ha, Na Gyeong?, Park, Nahyun?,
Yoon, Yeoeun?, Sung, Jee Eun®%%

"Master's Graduate, Dept. of L .
Communication Disorders, Ewha  Results: Older adults showed significantly lower recall accuracy for both positive and

Womans University negative words than younger adults, supporting age-related deficits in lexical retrieval. A
“Master's Student, Dept. of significant interaction between group and recall time points was observed, with recall ac—
Communication Disorders, Ewha  cyracy for negative words increasing in younger adults but decreasing in older adults dur-
Womans University ing delayed recall. Word recall accuracy was associated with distinct working memory do-

3
Professor, Dept. of . .
Communication Disorders, Ewha ~ Mains depending on word valence.

Womans University Conclusion: These findings supports the age-related decline in the retention of negative
“Adjunct Professor, Dept. of Brain  information over time. Finally, word recall accuracy was associated with distinct working
and Cognitive Sciences, Ewha memory domains depending on word valence, suggesting valence—specific engagement

Womans University
SResearcher, Ewha Brain Institute,
Ewha Womans University Key words : Aging, Emotional valence, Verbal learning, \Working memory

of distinct working memory processes.
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% 249(9 93 12, =3 129)0] HA o17] 8% IS Sskgon, S A1 F

w5
% W 24 o}3] A} HSHE () AESIAT A M Sl JREE BAS] o) ol
PEAFRA S UABH T 7 A ] S A 2 A o] T of9) Sl el 217
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SY i, wpAsto 2 013 343 HSHE A vlel uhek A2 ThE 2117]9] et paiElgl
o], ofiz o15]9] A o] wet Az THE A<1]0] A7 SUE 4 S-S A

HHO] - Lesf, AL 013 sts 59, A7 (Y

*H OITlE IS | MESAMRO| ME IO 2 43iE S ARIHEH(NRF)Q| HLA|(RS-2022-NR070151, RS-2024-00461617) &
Ewha Global Excellence Program(EGEP) SHLTtH|Q| X|S B0} &S,

Corresponding to Sung, Jee Eun. E-mail. jeesung@ewha.ac.kr



38 SMI2, HAY, St B,

&
Ho
2
rio
ox
>
o

. M2

[ =

digtil=o] 23y ARSlE JSHHA, 654] o]
U A U B AR
2025). T1F3} A2k 199.99] o]2 Aoz ATtEw,
ol 4 97 155 w9l 977 oF 28 222
ofm|gitt. mﬁ;}‘ﬂ%f OECD 3|93 Zo|A 714 w2
o7 wHE AL Aoz MubErhOECD, 2023). 1
4519) Thsete <lof o] We Q1 Aot 24}
42F B2bE 3 Qlom, ojo] wet 3k} Q1|75
et AT T35 S716H tH(Deary et al., 2009; EFA]
9, AA-L, 2024; Williams & Kemper, 2010). £3] &
A} =SHnormal aging)®} W& rSHKpathological ag-
ing) g FEoto] iz PE f19o] = 27| 94

oA ol 27| Ael, WA w3 oels] 9

)

r.l

3t 24 A9 ZQAo] #ARH) 2AE=0] 01A]7]
52 F43F TEA(Singh-Manoux et al., 2012)9]

o=
=, eoltof] e QAA7|s Ashke $87] DA A
ojn] YHH= Ao g HIHL &, AA7]5 At
g Aol =etEA @ FFISNME
Uetta g, AX7]s HkE 70 F2Jste] A¥d
870l At

=otof wet AfshEs A7 62 Ao 7]
(memory)S XE3I5H 9] (attention), 37| 5(executive
function), A|2] 4 (processing speed), A&7t AR5
(visuospatial abilities)©] Q1Tth(Harada, Love & Triebel,
2013). £3] L3179 (episodic memory)-2 A2 71
(declarative memory)2] 319 3O 2, =3} I oA
7P 2A AstEl= 719 AR E#A A Greenberg
& Verfaellie, 2011; Luo & Craik, 2008; Tulving, 1972).
Asprloe Aele] AU ARG A7 2 A
2t &of|l A AFsh= 7] A AolH, K3 3Hencoding),
113K consolidation), AUE(retrieval) FAES AA &

A =lth(Atkinson & Shiffrin, 1968; Craik & Lockhart,
1972; Tulving & Pearlstone, 1966).

253 o2 A1) 737 2wzt BRE ol

pocampus)ol| Al %7] 719 FEANmemory representation)

o2 Wash B, 719 F4el A Aol o
F3tcH(Khan et al., 2025; Tonegawa et al., 2015). £
S} 35 o|RolA7 S A2, BusS AF o
Aol A2 o]oj& £ 9rk(Sander, Fandakova &
Werkle-Bergner, 2021). £3] UZF2 A2 JHE
S5 o, s FEO FAA AFARFED A
A (gist)oll B &t AFE UEhH, o= <l
B535t gAoA o8-S Hole AR Hudd £

]

2olH FH= o]F Fast GAE AXA HUEA, &
HgeE 7] 719 430l A717]12(long-term memory)

ol

o] Fej&2 HZH H(Guskjolen & Cembrowski, 2023).
£3| kotof wet 7] Sl4fol| Bofshs W dE
9] 7]%5% 9ZAA(functional connectivity)°| A5}
A, 2dSZ 338 I BT 5 U= AR
A (interference)°f| T2 F2Falld 4= th(FaBbender et
al., 2022). ofX|2rO 2 Q] Z(retrieval) AAH 7]
IS E2Qe BAolY. Bos} A oA FEIT A
W3k 719 B R JAHEHA FUAU, 719 #0l
53 YHo| Fedsh=AE H45= 5 (monitoring
abilities)°o] ASHEFE QA& TA A oj2fgo] Lpet
2 4= 9ltk(Sander et al., 2021). xd&L w-3lof o=}
t4ste] QIE DA E o2
Hol= Ao® YEyh

o oSk A AK(verbal learning test)= U3}7|9)S F
7Fohe i34 AALR, wdSS te = ¥4 1|
Aste 270 AEsked] T8 chDias et al, 2021;
2003; Messinis et al., 2015).
AojstEAANE =75 K immediate recall)d} 2] A 3]
AFitA| (delayed recall)2 A Th(Brandt, 1991; Delis
et al., 2000; Dias et al., 2021). ZZ3A2 AAE o]3F]
2 791 A7 glo] Z2H 02 SR A7 I}
Az, W AAE B ol5iE S Alerehearsal)
71318 252 Sith Z73AS A|F o7 T 7Y
(short-term memory)o]| A4 E HAHE Q&Est= IA|
olm g t7]719-& HFYSHcH(Van Der Elst et al., 2005).
b, SRS AAE o]51E 47 Al ol % S
THA|Z, 71719 JHgsttBaddeley & Warrington,

=

(=)

3R 47 ol 4

Estévez-Gonzalez et al.,

rlr r°"
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1970). of2] HO| Al 7|3E &3 AFH HH7}T A
A ARE SRt S8 DAE AA D71719A B
sloon EgEng 471703 BHT Aol itk
(Himmer et al., 2019). ©| 4% A8} ZZkaldof
ala) et 23l 7o) He) e welstne,
SOl iAoz § ofgf A= JHEth(Danckert
& Craik, 2013; Lou et al., 2022; Van Der Elst et al.,
2005). 53], AFol| wE P Zpo]7h A As] A
o 2A Yetu=d], ole Aol 27| ot o
AoA sfate] AE 719 #A3ol ti w3 J9
9] AAA(cortico-cortical circuits)©| 7SF=HA] Al
A(neocortex) FHOZ AR Fuot B 8
F517] Wj&o|th(Huo et al., 2018).

She, A=2 A 7Kvalence)7t 719 3o FJF=
nXte AFEE0] e HAE T QITKELKk et al,
2003; Mickley & Kensinger, 2008; Rasmussen &
Berntsen, 2009). A712E 24591 BHHUIAE 1}
Etl= FA] A o] WS Qu|dtth(Kensinger, 2004;
Kuppens et al., 2013). AA71E Ad A=+ F A7}
gl 59 A=l ¥ls) 8 &2 dES Eolv, ol

AL I9, A, 42 383 22 ohkst A=
FGo|A A=A 2= THBookbinder & Brainerd,
2017; David et al., 2011; Humphreys, Underwood &
Chapman, 2010; Wang, 2013). 3L, 03] A= &-&
T terd] APAFoM = FA7H] mE A 589
Z}o]7} &9lx] 1 JtHGomes, Brainerd & Stein, 2013;
Kensinger & Schacter, 2006; Long, Danoff & Kahana,
2015; Mickley & Kensinger, 2008). “J 405} &3 o]
slo] SAHES W@et Qo] waw, off) B2 &
Holsi7t AAoIRET} o £ &S AAHSoE
2752 AAolFe] H4-80] ¥ &7 ekt B
TgtcHLong et al., 2015). ol A4 Aol 74 H7
oF BlE | (amygdala)] B48HE S4151L, 7]
o Aejet Hed sfuiete] 42 A-g-2 53l sfiut &
o] 2AHEA FA A= Higt 7190 FH A=
2ot § 73hE7] wjEo|th(Hamann, 2001).

TS, FA Y o] w719 3ol Al LE

<t

o

5% Hlu: oH|T 39

T don, JdSS e R 3 AgAFo U2
54 A A=ol 34 A A=l vls o & 3
o} gHch(Bookbinder & Brainerd, 2017; Bowen et
al., 2017; Kensinger, 2009; Ochsner, 2000). o]= 53
A A=Fo] fdste B8 FA7E 7192 Fd5h=
27| Fos}, 3ash Q& @A Aute] 24 7|99
A&A4S 735)517] wlEo]thBowen et al., 2017). Fo.3}
QA 24 A 4L 349 34 AFun o @
< FYF FEsto] o7 A= Hrt 72 oA
F53Ke & LS F=r} A AA 7Hd (automatic
vigilance hypothesis)of] W2 H, £ FA A= 9]4]
Zo] 18 glo] A52 02 F9] W3 attention bias)
Fetal 9 AT AAAA G A=l o B2
ZFo|7} SR & =2 Sl (Pratto & John, 1991). o] H
3 AA7E BED AAE ADE JAHY] dZe] 3
3 R FH AMEY B waa FEe A - 1A
A - ZAA - ARA WS o] HlZoltH(Taylor,
1991). AAZ B4 FA A= Fookd o, 423
X 2] (sensory processing)?} THE = T I A|(right
amygdala)?} 9= ®3=3](right fusiform gyrus)7} 735}
Al TolStth(Kensinger, 2009). o|2{st EA O FE Qg
2 AN AT 237 Hurt 7)o Zusk wAGA
24 44 ATR o MEE0 R AfPAsIEol, Al
o] AU 719} FAo] QPR HA1E % ek
12 TACIAE A AL REs BA 245

= g
HAd A7 A7 #E A Zeol A BAekEE

el

)

= 5
el JIES w= v 378 A A= AN
A W 4 719 F4de 5] dieoll 74 A
A= g AA - ot Ae} 2 FAIARI Wl AR
£ JAfel=t] ojE20] Qlth(Kensinger, Garoff-Eaton
& Schacter, 2007; Yoelinas et al., 2010). AAZ G4
A A= Footd o] oJn| 2 (semantic), 71'E 2] A
2] (conceptual processing)?} #HH = AATFYH o
S (lateral prefrontal regions)¥} &% < Y(temporal
regions)0| 7}olA EAISFstck(Kensinger, 2009). w2}

A 27 A A= 774 M A=l BlE] e 2
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oA 719 9R7b ERE TRl .

e Aol Zvkeel whet YA W] wE 7]
o seago] thas ek 4 9ot AgATol te,
e5jof wzt 28 A Aol et 314 SEo] 74
she Wi, 39 A4 A0l e 84 Sele Skt
= 73S HQItH(Charles, Mather & Carstensen, 2003;
Mather & Carstensen, 2003; Niu et al., 2024; Reed &
Carstensen, 2012; Reed, Chan & Mikels, 2014). =3}o]
02 34 A AE gt 719 "2 U5 A
A x4 EAog AHSE 4~ 9t Mather & Carstensen,
2005). AFS]A Al A el o] Z(Socioemotional Selectivity
Theory; Carstensen, Isaacowitz & Charles, 1999)0] twh
=9, dgo] 7t w2t vjF ARte ARtAe s
AR, WSS ofn] U B3 AP JHE
AR o= A sto] A hgte FAISHLA g
TH(Carstensen et al., 1999). T3St L-5}of wat F9] %
4 5 (attentional contro)@} JA FJRE
A5t 7Y Alst= 2 7] 9 (working memory) 53 0|

FastA e 944 Nl 4o 344 A4y

O

A&EH o=

N u

ZZH(positive reappraisal strategy)S A Ei5H= 73F
9ITHYu et al, 2025). Z, L AZL. Hgz0] APAL
AT o, sid ARd= SAHZA Qu|E A 345t
Mg 2dste Aehs ARRT AAIR RdS2 7
A A= AT W A4 Ao IHE HEA

O} HA] RS9l oA & AL TFFel wjeE HA

ox o _°.

ox

1] &(dorsolateral prefrontal cortex) 7+2] 7|54 AZ
AJo] Z3sFsttk(St. Jacques, Dolcos & Cabeza, 2008).

ol L=o] B Al AHo| 5t 5re-S o] AlA
o2 AL HHRI AAu| 2 Ao zN 54

|t

A 71900] A3k & A= AR

T, AA ARl wA T A HEE 7] 7
o] 424 Yyeld 4 th(Pierce & Kensinger, 2011;
Schiimann et al., 2018; Wang, 2014). FAF H¥Z9] A
Ao w2,
HFolM= 49 F A7l FolsHA A
‘?ﬁﬂ, 4 jlFolA= AlZE Aol o W b

EFUR] gkt Pierce?} Kensinger(2011)2] o]l A

d

917] Y(recognition memory)S AT
_]

rsh

= ARE el wet $3 WA AFAIY] o]
Relobl WU W, 31 R g 2ol

Qoteh. o] $4 A AFo] PEo] FRT FuE
A =7] woll, F3Lek GAA AgH o 7ols
I BrEAHo 2 zAFFete] 2| A7k wet Hoh

org Al Ar|7|doz AHFE 4~ 98-8 omsit}t
(Gold & McGaugh, 1975; Paré & Headley, 2023). ©]2}
2ol A Aol Wt YA WRE s S0l o2
A UYebdoll= 6k, olF FESY RdsE AR
vstol AR AL vlusich w2 e 7 9
Aol wet A W ol ke 5
Ao e woto] wE FA ALt 719
s} S mere wat ek
kg, Ak Flolnt ohjet 2eivlolakE 4e
o= JFE FHE= AR A= ATHSimon, 1967).

(e HE0$

A W et AR oE &7 g9o] o5t
= A0E HiEw, 37 JA= Fof 2HG7]Y(verbal

working memory)¥}, £4 HAx= F7t AA 7] Y(spatial
working memory)Zt YT A¥HE HQITH(Gray, 2001;
Gray, Braver & Raichle, 2002; Storbeck & Watson,
2014). Adeeio] 2w, IH HAE Fol FU7]o
FIA7I= o, B A vz 33 &
T 3FH(Gray, 2001). &
= ASlY Aedea BelE 2RE Juil,
2R o] 273t oo] Aot 2L <l
S A SFSHC(Strobeck & Watson, 2014). A4
Tol 2713 HAH JAA 7AE
HH, 34 AA A= Al 243516k 25 WS
1] Z(left dorsolateral prefrontal cortex)™} X
3] Z(left prefrontal cortex)e] o] ZA7]|< 3}
4 9 Ao EAskel= A0 7 HEHCoan &
Allen, 2004; Storbeck & Watson, 2014). ¥tH, B2 7
A AT BEE 918 9 OF §X BES fus)
o, I7F ZP 719, 9] X (attentional control), A
(nhibiton)9} 2 QX758 AT 4 A4
A A gskeie Sl vlelz AAEH Yright dor-

solateral prefrontal cortex), A}d53](superior frontal
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gyrus), =71 Zl(posterior parietal cortex) A3t
ZA71 A = Ao EAskol= A0 R LERG

tho] A7 9], 2019; Owen et al., 2005). ©]3& A
wzeo] wrel Aolst 2i7]e} Gutel Batye] B
wojgroLt, A4 W of3] shsko] ojust &)

ol

o452
719 gofat Plo] NS BAT A7 Bud
o} gtk Webd 2 ATE FWET wise gao
2 sl Aol WE A R ol o S
chpet 2917]9] 52 7ko] S W Alde T

A gk, ATUES the 2ok

AA, AR, ) 2 S AREZ, Aol
wet 24 o7 S4 FRE%)e] ol7t FojEl

A, AR, =9) 7 Y AWEZ Ao
wet £ off] 84 el Aolrt fAEP

A, 2 R, =) B 3 AAEZ A
2 A WHEE. 2RO U olf S =)
St A71i(Fol, ABT 7] HBBA SAA

1. g4 U

1. S HAXL

o]l AFEshe A 4]l oA 2470] Hoistal
o SR A2 B ES (26,504, SD=1.83,

<E [-1> A7 Foix} Z=

5| Bty 53 Hl@: oot 41

i
ox
r
Ot
=
H
[
O
10
<2
o
J

range=24~29A) 12 J"L]- WS (M=61.584], SD=2.68,
range=58~684]) 12802 eIk, BE AL
(1) k=3 7to] HAIAYEHAL (Korean-Mini Mental
State Examination, K-MMSE; 7JA<, 2006)°|4 A
2 WA w2t HES] 16%ile oo ® FA BT
o ke A, (2) E59 =2
of the short form of Geriatric Depression Scale: SGDS-K,
A3} 2], 1997)014 87 olstZ 2 Aol Y
317 gk A, () A7k o) wek H7t 9 Az

& F - (Korean version

o2 o] Qi A (4) Aol WHE AA gl Fojg
EAI37] 99 ooz Adstarkerea, WA,
2009)

5 A9 7 340 Aol B 3 =

HE A (two-independent sample ftest)S AA|SH
A, A 7+ wsdrold SAHC R [Fot Aol=
UERIA] QttH(fon= 1.398, p=.183). Aehd At
o 7|2EA ARE <E [1-150] AXFHA.

2. A=

1) A ol¥] gk IHA

B FA5T a5 A4 o3 s 5
57] 98] A4 013 S TS AT 2 3}
A= 24 A4 13 ek 24 A ofd e 74
H 5 12749] oj3] B2O % o|2ojr}. of5] BEL
o] HA gl B ol o], 2016)

o A

(Z9A,

Youn% group Old §r0up P p
(N=12) (N=12)

e 159 Qi) 7 o
Edzl;ast)ion (115. 1667) (12 48482) 1.398 .092
K-MMSE (222725) (256755) 3.017 .003
SGDS-K (12.;91972) (22-5()52) o 0

Note. ""p<.001;

SGDS-K=Korean version of the short form of Geriatric Depression Scale (Jung et al.,

Values are presented as numbers or mean (SD); K-MMSE=Korean-Mini Mental State Examination (Kang, 2006);

1997); M=Male; F=Female.
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oA AEet &, FHAIS], A2 (2021)9] 71EE BEL
2 A 7Hvalence), ZHd7Harousal), =X A(concreteness),
o] HWlx(word frequency), 22-2-%}1/d(phonetic com-
plexity)@ efstol AASAT. BA7HE W, o
BRI 93 HER Bohe AN} 71ES B
afo], 34 olg= Wt B4} 678 ol4F 7.60 olsh
w9lo] RO, HA ojgis HAL 158 ol 240
o] W elo] FE o HAsto] F7F ofF M=7.37
(SD=.16), B4 o]3] M=2.09(SD=23)0] HEZ 519
o} ZH37F A, @l Wk Fhto] HA do] &
=(Hong et al., 2016)9] B2 sttt 24471
& FA A=l o i EE oY E 3R AxE
ofulale, W47t weHE 7MY SEol B AL
Bt & AFollM A7 ke 578 o9l M4.97(SD=
51), B4 ol3] M=6.43(SD=31)°] HEE 5t9ch &
019 FAIGZ Tol7t AAl A4 FHe AR
Hgshs Ax=E Auist, A7t 5255 FAIPAL
of, ¥2rE FAGA gEt. & AT = T
A A4 5 olste] FAATEAM s st AW
P2 ARtste, 34 ofF] M=2.78(SD=29), F4 ©l%]
M=3.90(SD=.62)2. % 4753 @0l Hlkee 57 ©f
3] M=338.83(SD=181.22), BA olF] M=302.17(SD=
148.22)0] H=5 Aot E9t, 22352 ol
T, o]2F (2023)9] =0l 2EEHA AE-H
(Korean-Index of Phonetic Complexity-Revision)<
AFg3tel Agsiglon, AHE AFole] W 2R
AL M5 17(SD-69)01 T, ZSBHAL A7)
sole BT O WRP =9 EE ojsiu, A

7t EL5E Bt Bl 370 ddsis 38

H
i

4 E42 WGtk HHoR AYH ofF BEe
FH A BRAS, G W, A4 Fe, 2a)et
B9 A WYL, S, A, o, W Behz

<E 112> ZA 85 oy 2%

FAEAT. B4 W o) ZEe <& 11250 AN
ST A8 A ofFie AR A (pseudor-
andomization)< Fof <A &3 order effect)E &A|ot
Stk AAAE & 12719 offl 152 (HeR 7
2 ANSIL SN BARE AA] SAsh 5
WA AEA A oAFIE st shler, o
GRS & 39 HHE ARt S50l SRE &
208 F A A3 g2 AT @R A= £43]
FollA AAEHUE oF] 552 A9 FEsHA 719
Uetz 25 SAeES AAHIT. S48 A
A9 Atelolle SARE HARY AlS3HE HARE AT
skttt

—_

2) =AE AA

HAF HUET wdZol 70| Zelvlel 52 Wt
517] ¢J3ll SNSB-II(Seoul Neuropsychological Screening
Battery-2nd Edition; 73 HL, A1, Y49 E, 2012)9
AR IESE | A (Digit Span Forward; DF)9F 53
A} AR 2 uwketsl7] A (Digit Span Backward; DB)E
Aottt DF IHAl= dARPE 342 0= AR
L AE =1L, YA} ol F TLT &A= A
S3h= IHAlolth. DF A 9] 7] F(span)> 35-E 9
7 Atz S7HetH & T9AR FA4E 0] Sl
DB A= AAE =ALES JJAF o= A=
St YAt & THA9] 7] F-2 27E 871A] A
= S71et, TRV = & TEA = =]
7 AR 2819 AF) x70] AlFH

3) Al 7HE A

SO E EECSRLER R R E RS
7F517] 93 Inquisit Lab ¥ 7(Millisecond Software,
USA)ES ARSI Al 5-7FEHAKCorsi block-tapping

Valence Word lists
Positive Talent, romance, charm, angel, encouragement, achievement
Negative Oppression, abuse, disaster, stench, threat, downfall




Oe AVt ME FESH 359 o ofg 59

test)Q] Ht2ulelst7] ZA|(Corsi forward; CF)2} A3
Zualsl7] IHA|(Corsi backward; CB)S A5}t
24 BAle} e e sjuo] o7fe] B=o] AT 2
o] A BEET NHAE B2o] H5H A
2 7]0f3 T AN Aol vz} BEE Mo, CF
A W@t B=o] HEH &Ash FUAsHA A
Sk Hlolet. B T B
o AABRE el AFNEL 2] BEDE A
Hato] ) 9A71A Z7kste, 2t A BZHEolk 2w
of N8 270 AZHL

AJA]

A

ol H5d &AE 9=

=2 T14

AN

3. Xtz &M
1) 34 H&=(%)
S NG ADI

£ o3 I = (%)
= Z! 7k 7(4/\1 lﬂz(:Lx—]

O O>

SHA 317t o13] S 187IE s A1 HFolA
AAE o3 SEY 187)RE U F 100 Fate] 4
Avstith 2| A3)AF A AA] ZF A HEEE A
oA shgat o9 3 6/)E g A W
A AAE olF] RE DR e F 1002 Fotol
AT

411 mlm
EJ;

M

tu

[95]

o
N
ot
om
2
ox

k517 54k gol 9 5

AT

ied J&ﬁi

R oA} R
YL 71452 VIR 7 HFE
*J%%}?‘;E}. SAE AARIA DF 3= 2A 3300 A
23 94, DB FHAl= A 2304 Ha 83 A=
APgatiTt. AlSZHE AAlA] CFek CB Al 242
A 28014 23 94 AR AYSIlT. 2 Ao
A 1A 22 22F Ao A et e B 9,
o2 Aol

H|i: OfjH|¢ 43

4. 21} X=|

VHAEE, =E3) 7 AN ELIY, A
el wek 34 elFIst 2 olf A FE(%)2]
Aol An7] 9I5) PA WFEE o HEFR L

A(two-way mixed ANOVA)S AAJsH . E3 ﬂ%
/\]ﬂ(z_ﬂ- ;qoq) ol =] /\1 I:HZ(:LX']
I HEE (%)t 2HA7] (0, *]%Zl
Ag Amns) 98 2 AHHEE, =

=
é_/k—vlﬂ
=

T

~
N
_|_4

X (Pearson correlation analysis)< A A| Sk

.ﬂ

HE B4 B2 SPSS Statistics 29.0 T2

- O
ARSI e, e 052 AASHAT

1. T ZHSIAM AIF0| T2 3 013 SlA
(%) xfO|

Pt i

AHAHES, =) 1t 34 AHESZ, ADoll o
2t 34 o3l S HE (%ol Ko7t Akl UEhY
=X A KE7] 95f o] YEFEAE A (two-way mixed
ANOVA)YE Aottt 11 A3}, Heto] tfsh a3t
7t BAHLE [FOASAI(F12979.637, p=.005), A
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o

Z(M68.98)0] S (M48.61) BT 24 ofF] 34}
A7t fosH B2 Aoz YEith I3y A
Aol Higt FaIH= SAFCE {ostA] gttt
(Fao=1.441, p=243). It} 34 A1 7t o|AHg =
-G EF FAACE [FOSHAl EUTHF12=012,
p=914). It 7t 3 Al T 34 0¥ FEg=
Zpolg <9 [lI-1>0 AAIsH L}

2. T el AIF ME 2 03 218 FE

(%) Xt0|

AT, =d5) 1+ 3 A- S,
2} B4 ol%] 34 FE= (%)l Foftt
A A E7] flsf o] ¥EhEA
ANOVA)= AAISHIH. 11 A3, o] g =83
7t BAROR folotod(Fyxn=14.731, p<.001), HW
Z(M=63.19)0] LES(M41.67)ETH B o]3] SAF 4
St foloHA =2 Ao = Yt 34 ARl o

A2yl
2ol 7} Lheht

FAHL A (two-way mixed

100
20
80

3 2avl= EAHOoR %946}%1 S ATH(F(1.22=-391,
) A 7} o] A}Al 5 &G o]
EAHoZ .l‘?,__qo]-oﬂt}(ﬁ'l »=7.329, p=.013). o]o] T}
3} oz 3AF AFE At 71 34 AeH o]
HY] 98] EHRE 73S AT
ZYel oA et 7F AZolzh [ofshin
(£22=2.904, p=.004), A ASA A= Fck 7+ 2fo
%9,]6}031:}(2‘(22):3.743 p<001). At 7+ 3)4F /\l
BA ol3] A3 zlolE <1y [-2>9], 7}
%445;3 NNEEAE <® MI-1>9] AASc

ol

7

w9
=2 31

oZi
—I_4

w

2t ETE sl AR 8N 830 ME 02 2

- d
Al MSHZQF XH17]04 7HO| AFTEA|

1) Bd3oNA9 34 Al 2 FA H3o IE
o3 A FR St H719) ko] UEA
B AY 48, AD % 4 ¥R
4, F4)ol wE of9] 3 AYE (%)}t AA71 A
o}, AlZZh 7t ATAE e‘lﬂiﬂ {1 o 4
T A (Pearson correlation analysis)& Aol H Tt 1

2t Z2gA 24 of3] 1 JBEot CF 1A

5 —3 7hfole A ke BATh=783, p<ol). A3
2 o } Aol 34 o3l 314 HSHEst DB FAeH fole
= 40 =] 3]
E \i 42 AT BYTh=614, p<.05). ET, 2| A5
“ 2 A ZFA o7 A AEret BF o3 A AT
10
0 Ztoll FoJRt A4 Aol YEbR (=641, p<.05). &
Immediate Delayed - -
e A719 4o 7rol A= DFS} DB 7] 7ko] S-olat %
=== YOUNG Sroup  ==@=Old group = /EJ‘:‘—":]_'O] L]'E]'ME]'(F:76O, p<01) f(é]é%_o,] -‘—ﬂoi—/{_\j
“p <01, "p <001 ATEA ATE < 259 AASach
< 2> e 9 S Aol T 5 olsle] sk ke
< II-1> FA7F 2 34 Al w8 3 AZEr9] 71&85A4
Positive Negative
Young group Old group Young group Old group
(N=12) (N=12) (N=12) (N=12)
Immediate 71.30 51.39 59.72 4722
(SD) (12.50) (13.84) (10.89) (10.19)
Delayed 66.67 45.83 66.67 36.11
(SD) (25.62) (21.47) (24.62) (13.91)

Note. Values are presented as mean (SD).
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<# [M-2> Fd3olA FA7F 9 34 Aol wE 2AF793 off I A= 719] oA (N=24)
Imm Pos Imm Neg Del Pos Del Neg DF DB CF CB
Imm Pos 1
Imm Neg 216
Del Pos 526 422
Del Neg 575 .565 6417
DF 367 -332 382 .000
DB 341 121 6147 256 760"
CF -207 783" 363 AT72 -.043 419
CB 357 -.032 .000 257 136 161 130
p <05, "p <01

Note. Imm=immediate; Del=delayed; Pos=positive; Neg=negative; DF=digit span forward; DB=digit span backward; CF=corsi block tapping

test forward; CB=corsi block tapping test backward

2) A5 9 34 Al H FA o gE

017} 314 et} 2Hei]el 7he] A
il B AFEZ A W A B
9, 2l T2 off] B4 BYE %)} 71T
of, A1 B7h) 7] ABBAE Awnr] 9o moje 4
THE A (Pearson correlation analysis)S A|YstEct. 1
A3}, 22l A 24 olF B4 YEEs} DRG
779, p<.01)Q} DB I}A|(r=.757, p<.01)o| A 25t &
4 4Tg BT TF Z28oIA 27 ofF 5y
48 == DB IHA|(r=.633, p<.05)2 A A9 74
o9 I A= (=653, p<.05) HF {7t HA
TS Uehich. 2194719 9 7ol DFSE DB 3
Al 7ol Fofet A Adto] WEEJTH =588, p<.03).
w3 Hols AT 2L < 113> o A
s

N

o)

o

% 2t 3 Aol whet 3 ol¥jet
E(%)«] zpol 2 BA st 1A} 519
Fof w2 o3 4

o] o] 5] gL
34 19 B4 At ekt oled 2t

Zo] FdZnct Ayt
= IJAESZ EQA AP AH(Kennedy,
Mather & Carstensen 2004; Spaniol & Grady, 2008)2}
LAF @S2 eofof whet FE A2 £
iﬁ}‘ﬁ/ﬂ, FooRR AH7F SE3] Justs7] Ao Al
H7t =] 71E HE FA7F o A
(Murman, 2015; Salthouse, 1996). o]of w2} 27| <]

O
'\1__

<# [I-3> d3olA BA7F D 34 AlRe] wE 2AF71993 ofF] 34 Fee 719 AuaA (N=24)
Imm Pos Imm Neg Del Pos Del Neg DF DB CF CB
Imm Pos 1
Imm Neg 269
Del Pos 446 327
Del Neg 328 653" 465
DF 779" 251 485 079
DB 757" 633 158 348 588"
CF -.191 040 028 263 -476 047
CB 375 -.064 091 186 254 298 .000
p <05, "p <01

Note. Inm=immediate; Del=delayed; Pos=positive; Neg=negative; DF=digit span forward; DB=digit span backward; CF=corsi block tapping

test forward; CB=corsi block tapping test backward
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ol

Vol EAlOl §A1 2 = R o] ZhashEA
oiF19] 4BHS UFo] ofelge BY % Itk E,
wsjol weh T B YEe AeEstn st B
5t ARE AAS5l= APEA| 7] 5(executive control)
o] AlstE ™, ol:= 2§ Tt Hzko] AlFHA| Y=
Aeg 20A HE T35 HERdTH(Nolde,
Johnson & Raye, 1998; Nyberg et al., 2012; Wilckens,
Erickson & Wheeler 2012). whabA] E ALofA =
$& AR ol 2 e 4 3 28 33
A A oBge BE HsAol Atk
8, 2 @l = A 1 3 14 A 2
ofsimrt 24 of# B4 FUEsl 0 B B2
S, ok 24 HA Aol 3 A ATl ¥l
o & SAETE AP AT (Bookbinder & Brainerd,
2017; Kensinger, 2009; Ochsner, 2000)2} AHHE]+= 2
SHolc}. olefst Ak T4 AZ G2 HoloA] 7]
BIE THsAo] QUrk R4 WL B AT
S0 AW AT A8, B ATolAE o) A
3¢ Agstel 44 Wee fES ¥ BRe
A AT 22 AFolA oA dehue v,
&7t W2 AT A= BA BHgo] UEhA g=
Aoz HIFE Hf ti(Yuan et al., 2019). wrgbA] E
AT AP A=of vl Aoz B HAM4
s stk ol A= 2HoA 7 Hgol
YEGA] 939k 7HsAdo] QUth(Juuse et al., 2024).
L, ARZE Aol met = A B S ofF] I
Bt dUEHA fachs TS B 34 BA
FEE AA - oju Aot 2 FA AR Wt YHE vt
Fol7|H}, Jste] FJEE whdohs X</ (fami-
liarity)of] 7]¥kslo] AE]== ko] Ath(Kensinger et
al., 2007; Mickely & Kensinger, 2008; Yoelinas et al.,
2010). 784 W<4o] 7 ol A2 PAL gw
o %50} IS AR & glons, el A Et
34 ol9i7t $2e 7|9 s HHL AN £s
%2 7KsAlo] ek Webd 34 of3i7} w17l etolA
Hr)7eloR g HoR AREA KRS AR B
oll, 1 Az F ek mEo|A] Az Ao me sp

=

ol

Mok () S AR Az}, A7 2|00 e yso
BA o3 A7t 74K b, =0 Zrlsi=
oFAlo| eyt 954
Theory; Labouvie-Vief, 2003)°]] =, 774 HA 4

= 24 FA AHHO| v B3rAQl oJu|dy g4
o go] ekl glol, WzH AuE o] FEE 2
SRR FEERERELEE FERE
SH %A ¥g-g 2ok Io] o ol aFHch
JHY L9S2 oko} #eE QA7])s AT

=
BA A AHE g&Fog gristy 2As=
o

B g°]E(Dynamic Integration

)

Zaah(Yu et al, 2025). 0lo] w2} = EL 2
o] 2 127 ofsig wlv|ololN B]7|ele
Wz Aashed ofsgol AL FsAol 9
W, 7 7} Aol 2 ofs sl HekEr)
T4t Ao HAT & ot

whE, AUBe AAsdol 24 ol A Hg
=7} Z7tesE, ol Al Aol ek 24 A4
71990] §FAFSH A3 A AN Pierce & Kensinger, 2011)
of iElg Qg 29 HA A2 3F A A3
of He A1ole] BEsh wAN 7AE AR An
(sensory details)7} T o] L3t AEj2 7|of A%
HrkBowen et al., 2018). °]& A7t Htof wat £
Y4 AT g7 ARt AR 7)o Fus)
HAE AXA "ot 1L 23, Qs dACIA A
7t A= o], 74 7‘*’4 A 574 A A=ES H

2 HASHA FAHE Qt}. &3] HE=L BA AHA
A=E F35351% o ‘:}% A Aol Hs) o B
[SIE=3 7]%0]—}_; 74’3}9 th‘%(Thomas & Hasher, 2006).
2% ofsj7} wr A 7]
BgOoR '%‘"éﬂE skof, AIZF o] wE Fast
T—WQ RS 77l o ofof wt A

A ABVFol A 74 o9 S A=

2 ST
SP A 8 A W] G2 ofg)

A ek Ao

H]zzﬂ 7L @11:_]-



o3l MM ME F

sl Moo} 2ei7]o] 7he] A Avmgltt,
WA Adae] 49, Z2sidold 24 ojF 54 3
=0} OF 7] Zlol §oiet AFA} Uehe). oF
AL AN 229 B2 A9 £4E £AYR
Fjska §Aste] AABE FAR AB 91719
(short-term visuospatial storage)< WS H Vandierendonck
et al, 2004). B 74 olo]d QJEe mkelA] gon
2, 3% JHE AYol= SF I(phonological loop)
El:} AlZ7F ARE A s= AL Zl'ﬂﬂﬂ(wsuospa—
tial sketchpad)ol] 2 9]&5}to] £~ F th(Baddeley &
Hitch, 1974). A7) SJZale Al 53
o GASeH Su Hlel: BAFNY, AHwT,

SEAEAL B A S Ao LEZHO = FHy

Slgteie] 47 2], 2019; Owen et al., 2005). WA =
ZIe)golA HEE FaSe 774 olfl A A=t

A
CF 34| 7] Gelg ABTAL, B o3 2
L BRolH e 2 AA ABRRIv1e A
o 85%= A o= Z-8351317] v
of et Aoz ajuE 4 Stk

w3, JAEe Adsiagel 3 olfl S AR
o} DB 74| 7toll Solgt JHTAE Bk DB T

R TEETETL
Te 7S, $9Y
dE= BAE, Fof FA71S HEgRIth(Baddeley,
1986). Aol mr2™, o] 27| IAE 53
< b 25 QS AAFY AN AiAer o 7
oA &AJ3lolH(Storbeck & Watson, 2014), ©] I
34 A7 2 o ghsles H5 AuTYa
oy} R oz 2ttty H 1S Coan & Allen,
2004). 2, 2% ojzie Asle HHoA
% AAlet 7ol 2eis]olo] BEH A AHgo] ol
sto] A7) Hzol 34 o9 34 Feg=et 5o
21710} 2ol fol7t AUVAT} Upehd o Ral
o}, gk, o] 29171013} A BT FH
53} Weel A1g, B gre] 584 B4, 127 <)
£ AR0] A3} 72 H2FA EA|(strategic control)

7I'5°] 3422 g HrH(Unsworth, 2016). =, &

o]
[¢)

ZZH(manipulation)s}+=

Y 7] (central executive)’} &

oupg 2

‘l;(]

z

g Hlu: o 47

% o}3] B4 HSHEIt Aol TFol A7l
SO JUIAE Rl Aake, (A} Fof A

719o] A4 BA| 7152 A 2E &85 He

P, LEe S7E40 34 off) S Ao
9 DF 9 DB 37| 7io] golgt 4uaAE neh
oleiet Ak 4 ofFE Aok AN Fu
34 AL 7ol ZU710l 5 A AUE P
S3Iche YolA] B1%E 4 9tHCoan & Allen, 2004;
Storbeck & Watson, 2014). & FAE $3FL o =&
2 BA%nd Jolo] gaskath: Yo, 2713
4] 34 olF) B4 Ao} To] 2Heivlo] T 7
o Sofak ARRA} LeRd AoR Ak E,
WSS JAET o] 3 olf S HUES 5
Z15]43)4] o] %1719 TR} Algho] Uehdet. of
L wolo] whet YR A2 Swsb AstelEAl, 48
2 NP Baskska w]7]o] A5kl 274
S8 QIEsh=tl a&4o] Fash] YiEd 4 AUtk
(McCabe et al., 2010). Wt wd2o 22434 A
T-o] Zd719Z FHsto] o]t ol 2 HesH
< 2o g sjAEH

E, WSS S4B o 4 He=
o Fro] 27|92 Whdsk= DB A 7ol {2t
FHBAE HAAnh o= 4 AL Al A4
AE A ff 53 AA AL E8itth=
APAF Ao A7 €], 2019; Owen et al., 2005)=
SIEERSHR] At} | &8 oA Wy (verbaliz-
ability)& A'd A=52 A sh= IFNA Alezt A%
SYET o] A 5 YEot= AFS Hl
(Aziz et al., 2020; Bouhassoun et al., 2022). +0] 2]
71990l A3t A47194of Hl3) =3} I A g
Hom HERHER, LEdSo] QA B Mo s +
o] 247192 g4l E-gstcty B e v Qltk(Jenkins
et al., 2000; Murre et al., 2013). T&ba 2 oA =
Fol YTl £ ¥4 olg] A2E AMgSon
2, Lo S7tsly ol A AB7 el jurt

Fol 29719 B4l BEAL 7F5Hol Utk Z,

A

(

%

=
=
o
=

=0
T
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flo

X

rlo

7ol BEE wES0] B oy N A%E B 7o) AREL dvo] A8H 34 9 24
oF Tof 2191719 7h] AWTAL A WE AR § BF 1k 247t 220 Rol7t Uik Mol
EAuchs ool ujet BEEIE QX AU HolE  H M4, B M6.43). ol AT FI} ol A
NI ANE AT 4 ek A7 ofeh Z47te] SJSiME AT weke 7

FEAEE, =dF FdBo] B YA olF 3 4ol Atk webA T4 AFAAE FH W £ of
& TACIA A WFeh Awglel RO R 4+ 3 7 447 £ Bk 255 BAstlof 3

24
2

ol
o

4> o

-

Bee Bolth B, ARE Al vt FuEo) B AL AR B3 B ATE $Y A4 HRE 2%
O B ATEL B0k e, VB B4 S oL 3 9

_]
HlEahodthe AlRhdo

She Aol Uehith nhgoR LuSe 245y & Ik, wetd] Aol
o 34 % $3 o3 I FIES ol AArle & FY HA WS mPt] £ A7 Frt ojFl)
A 7o) R A YU Bk A7 AR ERA, B 3 L 2 A 1

Q1S s 729

2 QAFE T10] oSl ALE JIes A o Af|H Aolo] ofa) veht Az
38 4 ClFE FAstel, A A7l et F¥S ok Bast k. oked, B A7t Fehd gy
3 29% 7 olF] & 5Y9) Aol Awugitie 47k FESA got 2 Y Estle] Aol 9
HOlA ot ek, 7129 A QoleEAAE B OBE, U e quAE EPW 54 A7l 9as

AL 3 AR, B ATl gEe] BE P4 §heo]
oIF1E HEE Seol GE U1 £ ASE U AolE BN A9 oLIPE o SgHe

we} ol

sfol & A7 FUE FYHOE AFT AL A
g,

Sk, B3] Az Aol F7kel et ojeldt D, WE o] Yuslkt Hof @At ek o
ol B T & ASS ALt olelT A aw BF IS Gt oY HoliE B %
- 2

ro

j= o RN
oNHE A Azre] et Faiet 4SS Btk A A2
Al &
o] §3l&0] A 0olo Ao ol o AL (2006). K-MMSE (Korean-Mini Mental State
] —Q-J’]“-l 2 T XR= ——E /‘]'E%T:I‘ E]—X] ﬂ——i 7L1' Examination)?,] h;c"_] —'ﬁ’——i— ﬁ?— t&ﬁﬂ?}ﬂX], %
HotA AAE = Q= o] E AlZZE Zd719 IHA| uh 252), 1-12.
2 Bgalol, YA oj7) sy STtk gyje]  BES FHE, YEE 012). AEURAAAN 2@
ojdd 7lo] AlalatAlE eRAsld T A olol= (SNSB-I. 7 B0,
o Z_].—"] o"&‘ﬂ‘ﬂ]‘é‘ 1:15101'/&& = X q]/ﬂ -4—’]'— X] 23], AR (2021). AZ¥A 2= X4/\‘17}(Em0tional Valence)
ych md2oA BA AA o]3] 3]AF A3 s} o] of & L1 9=9] tjHo|Ed7| =3. Communication
Aelolah fOI% JTUAT UE BT B8 B s s 01y B 1218] S A el
A RS Aok oA Fo] ZY7]9o] Fa%t it gt =13t #2019 Hlul. =45 A]: A
A 9 AE, 23(1), 171-194.
http://dx.doi.org/10.22172/cogbio.2011.23.1.007
A Aol HA|R, FAE (2024). o] B 4 {34 A0 o
2 vl BT edEe] o] 34 49 vl iR

217 x} oz &%@E A ol sl

/l]—o o]-/’\ 0100 o o]:o X—]/\ EXx
] = “] ]O}E‘ 1 © AT, 33(1), 13-21.
1A 7t 9 FA AFS sHoles o 583 7% http://dx/doi.org/10.15724/js1hd.2024.33.1.013

ARg &89 4 YS Aolth HHe| A1, ¥R E] (2009). TAPS Aol gt gh= dishay e

=20 = T M



o2l A7H e FEsl

A B7E AR I3, 20(2), 183-195.
http://dx/doi.org/10.19066/cogsci.2009.20.2.004

ofgk, §Hel%, ol (2023). o] 2SEA AESH
o] 7k} A-8 9. Communication Sciences and
Disorders, 28(3), 595-607.

old7, A, ol&F, AL (2019). FAHYAMT}F A%
2 37 AA71Y BA o] vA= I Jounal
of The Korean Data Analysis Society, 21(3), 1483-1495.
http://dx/doi.org/10.37727/jkdas.2019.21.3.1483

Rl FEY, 25, ol@S (1997). TP U923
AKKorean Form of Geriatric Depression Scale; KGDS)
HES}F A =974, 1(1), 61-72.

EAA (2025). 2025 ILFPA}F SA. https://www.kostat.go.kr/
board.es?mid=a10301010000&bid=10820&tag=&act=
view&list_ no=438832&ref bid=

TIA, "o, ol&3F (2016). FA7E Z497F B A4
BHE T ol Ado] 55 AL AR,
27(3), 377-406.

Atkinson, R. C., & Shiffrin, R. M. (1968). Human memory:
A proposed system and its control processes. In K. W.
Spence & J. T. Spence (Eds.), The psychology of learn-
ing and motivation: Advances in research and theory
(pp- 89-195). Academic Press.

Aziz, J. R., Good, S. R., Klein, R. M., & Eskes, G. A.
(2021). Role of aging and working memory in perform-
ance on a naturalistic visual search task. Cortex, 136,
28-40. https://doi.org/10.1016/j.cortex.2020.12.003

Baddeley, A. (1986). Working memory. Oxford University
Press.

Baddeley, A. D., & Hitch, G. J. (1974). Working memory.
In G. A. Bower (Ed.), Recent advances in learning and
motivation (Vol. 8, pp. 47-89). New York: Academic
Press.

Baddeley, A. D., & Warrington, E. K. (1970). Amnesia and
the distinction between long-and short-term memory.
Journal of Verbal Learning and Verbal Behavior, 9(2),
176-189. https://doi.org/10.1016/S0022-5371(70)80048-2

Bookbinder, S. H., & Brainerd, C. J. (2017). Emotionally
negative pictures enhance gist memory. Emotion, 17(1),
102-119. https://doi.org/10.1037/emo0000171

Bouhassoun, S., Poirel, N., Hamlin, N., & Doucet, G. E.
(2022). The forest, the trees, and the leaves across
adulthood: Age-related changes on a visual search task
containing three-level hierarchical stimuli. Attention
Perception & Psychophysics, 84(3), 1004-1015.
https://doi.org/10.3758/s13414-021-02438-3

Bowen, H. J., Kark, S. M., & Kensinger, E. A. (2017).
NEVER forget: Negative emotional valence enhances
recapitulation. Psychonomic Bulletin & Review, 25(3),
870-891. https://doi.org/10.3758/s13423-017-1313-9

Brandt, J. (1991). The hopkins verbal learning test:
Development of a new memory test with six equivalent
forms. The Clinical Neuropsychologist, 5(2), 125-142.

ol

5 =3 Hlw: oHeiT 49

Ol

9 o

Jor
J

https://doi.org/10.1080/13854049108403297

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999).
Taking time seriously: A theory of socioemotional
selectivity. American Psychologist, 54(3), 165-181.
https://doi.org/10.1037/0003-066x.54.3.165

Charles, S. T., Mather, M., & Carstensen, L. L. (2003). Aging
and emotional memory: The forgettable nature of neg-
ative images for older adults. Journal of Experimental
Psychology General, 132(2), 310-324.
https://doi.org/10.1037/0096-3445.132.2.310

Coan, J. A., & Allen, J. J. B. (2004). Frontal EEG asymme-
try as a moderator and mediator of emotion. Biological
Psychology, 67(1-2), 7-50.
https://doi.org/10.1016/j.biopsycho.2004.03.002

Craik, F. I. M., & Lockhart, R. S. (1972). Levels of process-
ing: A framework for memory research. Journal of
Verbal Learning and Verbal Behavior, 11(6), 671-684.
https://doi.org/10.1016/s0022-5371(72)80001-x

Danckert, S. L., & Craik, F. I. M. (2013). Does aging affect
recall more than recognition memory? Psychology and
Aging, 28(4), 902-9. https://doi.org/10.1037/a0033263

Davis, F. C., Somerville, L. H., Ruberry, E. J., Berry, A.
B. L., Shin, L. M., & Whalen, P. J. (2011). A tale of
two negatives: Differential memory modulation by
threat-related facial expressions. Emotion, 11(3), 647-655.
https://doi.org/10.1037/a0021625

Deary, 1. J., Corley, J., Gow, A. J., Harris, S. E., Houlihan,
L. M., Marioni, R. E., ... Starr, J. M. (2009). Age-asso-
ciated cognitive decline. British Medical Bulletin,
92(1), 135-152. https://doi.org/10.1093/bmb/1dp033

Delis, D. C., Kramer, J. H., Kaplan, E., & Ober, B. A.
(2000). California verbal learning test-second edition
(CVLT-1I). The Psychological Corporation.

Dias, B. F., Bicalho, M. A. C., Costa, M. V., de Avila, R.
T., Malloy-Diniz, L. F., Romano-Silva, M. A., & de
Paula, J. J. (2021). Episodic memory in normal and
pathological aging at the RAVLT Test: Comparisons
of immediate and delayed recall. Psychology &
Neuroscience, 14(4), 388-395.
https://doi.org/10.1037/pne0000263

Erk, S., Kiefer, M., Grothe, J., Wunderlich, A. P., Spitzer,
M., & Walter, H. (2003). Emotional context modulates
subsequent memory effect. Neurolmage, 18(2), 439-447.
https://doi.org/10.1016/s1053-8119(02)00015-0

Estévez-Gonzalez, A., Kulisevsky, J., Boltes, A., Otermin,
P., & Garcia-Sanchez, C. (2003). Rey verbal learning
test is a useful tool for differential diagnosis in the pre-
clinical phase of Alzheimer's disease: Comparison with
mild cognitive impairment and normal aging. International
Journal of Geriatric Psychiatry, 18(11), 1021-1028.
https://doi.org/10.1002/gps.1010

FaBbender, R. V., Risius, O. J., Dronse, J., Richter, N.,
Gramespacher, H., Befahr, Q., ... Onur, O. A. (2022).



50 SA2, "AIG, s, Bk,

&
Ho
2
rio
ox
>
o

Decreased efficiency of between-network dynamics
during early memory consolidation with aging. Frontiers
in Aging Neuroscience, 14, 780630.
https://doi.org/10.3389/fhagi.2022.780630

Gold, P. E., & McGaugh, J. L. (1975). A single-trace, two
process view of memory storage processes. In D.
Deutsch & J. A. Deutsch (Eds.), Short-term memory
(pp- 355-378). New York: Academic Press.

Gomes, C. F. A, Brainerd, C. J., & Stein, L. M. (2013). Effects
of emotional valence and arousal on recollective and non-
recollective recall. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 39(3), 663-677.
https://doi.org/10.1037/a0028578

Gray, J. R. (2001). Emotional modulation of cognitive con-
trol: Approach-withdrawal states double-dissociate spa-
tial from verbal two-back task performance. Journal
of Experimental Psychology: General, 130(3), 436-452.
https://doi.org/10.1037/0096-3445.130.3.436

Gray, J. R., Braver, T. S., & Raichle, M. E. (2002). Integration
of emotion and cognition in the lateral prefrontal cortex.
Proceedings of the National Academy of Sciences, 99,
4115-4120. https://doi.org/10.1073/pnas.062381899

Greenberg, D. L., & Verfaellie, M. (2010). Interdependence
of episodic and semantic memory: Evidence from neu-
ropsychology. Journal of the International Neuropsychological
Society, 16(5), 748-753.
https://doi.org/10.1017/s1355617710000676

Guskjolen, A., & Cembrowski, M. S. (2023). Engram neu-
rons: Encoding, consolidation, retrieval, and forgetting
of memory. Molecular Psychiatry, 28(8), 3207-3219.
https://doi.org/10.1038/s41380-023-02137-5

Hamann, S. (2001). Cognitive and neural mechanisms of
emotional memory. Trends in Cognitive Sciences, 5(9),
394-400. https://doi.org/10.1016/s1364-6613(00)01707-1

Harada, C. N., Love, M. C. N., & Triebel, K. L. (2013).
Normal cognitive aging. Clinics in Geriatric Medicine,
29(4), 737-752. https://doi.org/10.1016/j.cger.2013.07.002

Himmer, L., Schonauer, M., Heib, D. P. J., Schabus, M.,
& Gais, S. (2019). Rehearsal initiates systems memory
consolidation, sleep makes it last. Science Advances,
5(4), eaav1695. https://doi.org/10.1126/sciadv.aav1695

Humphreys, L., Underwood, G., & Chapman, P. (2010).
Enhanced memory for emotional pictures: A product
of increased attention to affective stimuli? European
Journal of Cognitive Psychology, 22(8), 1235-1247.
https://doi.org/10.1080/09541440903427487

Huo, L., Li, R., Wang, P., Zheng, Z., & Li, J. (2018). The
default Mode network supports episodic memory in
cognitively unimpaired elderly individuals: Different
contributions to immediate recall and delayed recall.
Frontiers in Aging Neuroscience, 10, 6.
https://doi.org/10.3389/fnagi.2018.00006

Jenkins, L., Myerson, J., Joerding, J. A., & Hale, S. (2000).

Converging evidence that visuospatial cognition is more
age-sensitive than verbal cognition. Psychology and
Aging, 15(1), 157-175.
https://doi.org/10.1037/0882-7974.15.1.157

Juuse, L., Tamm, D., Ldo, K., Allik, J., & Kreegipuu, K.
(2024). Skin conductance response and habituation to
emotional facial expressions and words. Acta Psychologica,
251, 104573. https://doi.org/10.1016/j.actpsy.2024.104573

Kennedy, Q., Mather, M., & Carstensen, L. L. (2004). The
role of motivation in the age-related positivity effect
in autobiographical memory. Psychological Science,
15(3), 208-214.
https://doi.org/10.1111/j.0956-7976.2004.01503011.x

Kensinger, E. (2004). Remembering emotional experiences:
The contribution of valence and arousal. Reviews in
the Neurosciences, 15(4), 241-251.
https://doi.org/10.1515/revneuro.2004.15.4.241

Kensinger, E. A. (2009). Remembering the details: Effects
of emotion. Emotion Review, 1(2), 99-113.
https://doi.org/10.1177/1754073908100432

Kensinger, E. A., & Schacter, D. L. (2006). Processing emo-
tional pictures and words: Effects of valence and arousal.
Cognitive, Affective, & Behavioral Neuroscience 6,
110-126. https://doi.org/10.3758/CABN.6.2.110

Kensinger, E. A., Garoff-Eaton, R. J., & Schacter, D. L.
(2007). Effects of emotion on memory specificity in
young and older adults. The Journals of Gerontology
Series B, 62(4), P208-P215.
https://doi.org/10.1093/geronb/62.4.p208

Khan, A., Liu, J., Crespo-Garcia, M., Yuan, K., Hu, C., Ren,
Z., ... Tong, R. K. (2025). From correlation to causa-
tion: Understanding Episodic memory networks.
Neuroscience Bulletin, 41(8), 1463-1486.
https://doi.org/10.1007/s12264-025-01407-2

Kuppens, P., Tuerlinckx, F., Russell, J. A., & Barrett, L.
F. (2013). The relation between valence and arousal
in subjective experience. Psychological Bulletin, 139(4),
917-940. https://doi.org/10.1037/a0030811

Labouvie-Vief, G. (2003). Dynamic integration: Affect, cog-
nition, and the self in adulthood: Affect, cognition, and
the self in adulthood. Current Directions in Psychological
Science, 12(6), 201-206.
https://doi.org/10.1046/.0963-7214.2003.01262.x

Long, N. M., Danoff, M. S., & Kahana, M. J. (2015). Recall
dynamics reveal the retrieval of emotional context.
Psychonomic Bulletin & Review, 22(5), 1328-1333.
https://doi.org/10.3758/s13423-014-0791-2

Lou, F., Yang, G., Cai, L., Yu, L., Zhang, Y., Shi, C., &
Zhang, N. (2022). Effects of age, sex, and education
on California Verbal Learning Test-1I performance in
a Chinese-speaking population. Frontiers in Psychology,
13, 935875. https://doi.org/10.3389/fpsyg.2022.935875

Luo, L., & Craik, F. I. (2008). Aging and memory: A cogni-



o2l A7H e FEsl

tive approach. The Canadian Journal of Psychiatry,
53(6), 346-353.
https://doi.org/10.1177/070674370805300603

Mather, M., & Carstensen, L. L. (2003). Aging and atten-
tional biases for emotional faces. Psychological Science,
14(5), 409-415. https://doi.org/10.1111/1467-9280.01455

Mather, M., & Carstensen, L. L. (2005). Aging and moti-
vated cognition: The positivity effect in attention and
memory. Trends in Cognitive Sciences, 9(10), 496-502.
https://doi.org/10.1016/j.tics.2005.08.005

McCabe, D. P., Roediger, H. L., McDaniel, M. A., Balota,
D. A., & Hambrick, D. Z. (2010). The relationship be-
tween working memory capacity and executive func-
tioning: Evidence for a common executive attention
construct. Neuropsychology, 24(2), 222-243.
https://doi.org/10.1037/a0017619

Messinis, L., Nasios, G., Mougias, A., Politis, A., Zampakis,
P., Tsiamaki, E., ... Papathanasopoulos, P. (2015). Age
and education adjusted normative data and discrim-
inative validity for Rey’s Auditory Verbal Learning
Test in the elderly Greek population. Journal of Clinical
and Experimental Neuropsychology, 38(1), 23-39.
https://doi.org/10.1080/13803395.2015.1085496

Mickley, K. R., & Kensinger, E. A. (2008). Emotional va-
lence influences the neural correlates associated with
remembering and knowing. Cognitive, Affective, &
Behavioral Neuroscience, 8(2), 143-152.
https://doi.org/10.3758/CABN.8.2.143

Murman, D. L. (2015). The impact of age on cognition.
Seminars in Hearing, 36(03), 111-121.
https://doi.org/10.1055/s-0035-1555115

Murre, J. M. J., Janssen, S. M. J., Rouw, R., & Meeter,
M. (2013). The rise and fall of immediate and delayed
memory for verbal and visuospatial information from
late childhood to late adulthood. Acta Psychologica,
142(1), 96-107. https://doi.org/10.1016/j.actpsy.2012.10.005

Niu, X., Utayde, M. F., Sanders, K. E. G., Denis, D.,
Kensinger, E. A., & Payne, J. D. (2024). Age-related
positivity effect in emotional memory consolidation
from middle age to late adulthood. Frontiers in Behavioral
Neuroscience, 18, 1342589.
https://doi.org/10.3389/fnbeh.2024.1342589

Nolde, S. F., Johnson, M. K., & Raye, C. L. (1998). The
role of prefrontal cortex during tests of episodic memory.
Trends in Cognitive Sciences, 2(10), 399-406.
https://doi.org/10.1016/S1364-6613(98)01233-9

Nyberg, L., Lovdén, M., Riklund, K., Lindenberger, U., &
Béckman, L. (2012). Memory aging and brain maintenance.
Trends in Cognitive Sciences, 16(5), 292-305.
https://doi.org/10.1016/j.tics.2012.04.005

Ochsner, K. N. (2000). Are affective events richly recol-
lected or simply familiar? The experience and process
of recognizing feelings past. Journal of Experimental

Ol

9 o

Jon
Jon

& s Hlu: ofd[gs 51

Psychology: General, 129(2), 242-261.
https://doi.org/10.1037/0096-3445.129.2.242

OECD (2023). Population (indicator). OECD iLibrary.
https://doi.org/10.1787/d434{82b-en

Owen, A. M., McMillan, K. M., Laird, A. R., & Bullmore,
E. (2005). N-back working memory paradigm: A
meta-analysis of normative functional neuroimaging
studies. Human Brain Mapping, 25(1), 46-59.
https://doi.org/10.1002/hbm.20131

Paré, D., & Headley, D. B. (2023). The amygdala mediates
the facilitating influence of emotions on memory
through multiple interacting mechanisms. Neurobiology
of Stress, 24, 100529.
https://doi.org/10.1016/j.ynstr.2023.100529

Pierce, B. H., & Kensinger, E. A. (2011). Effects of emotion
on associative recognition: Valence and retention inter-
val matter. Emotion, 11(1), 139-144.
https://doi.org/10.1037/a0021287

Pratto, F., & John, O. P. (1991). Automatic vigilance: The
attention-grabbing power of negative social information.
Journal of Personality and Social Psychology, 61(3),
380-391. https://doi.org/10.1037/0022-3514.61.3.380

Rasmussen, A. S., & Berntsen, D. (2009). Emotional va-
lence and the functions. Memory & Cognition, 37(4),
477-492. https://doi.org/10.3758/MC.37.4.477

Reed, A. E., & Carstensen, L. L. (2012). The theory behind
the age-related positivity effect. Frontiers in Psychology,
3, 339. https://doi.org/10.3389/fpsyg.2012.00339

Reed, A. E., Chan, L., & Mikels, J. A. (2014). Meta-analysis
of the age-related positivity effect: Age differences in
preferences for positive over negative information.
Psychology and Aging, 29(1), 1-15.
https://doi.org/10.1037/a0035194

Salthouse, T. A. (1996). The processing-speed theory of
adult age differences in cognition. Psychological Review,
103(3), 403-428.
https://doi.org/10.1037/0033-295x.103.3.403

Sander, M. C., Fandakova, Y., & Werkle-Bergner, M.
(2021). Effects of age differences in memory formation
on neural mechanisms of consolidation and retrieval.
Seminars in Cell & Developmental Biology, 116,
135-145. https://doi.org/10.1016/j.semcdb.2021.02.005

Schiimann, D., Bayer, J., Talmi, D., & Sommer, T. (2018).
Dissociation of immediate and delayed effects of emo-
tional arousal on episodic memory. Neurobiology of
Learning and Memory, 148, 11-19.
https://doi.org/10.1016/j.nlm.2017.12.007

Simon, H. A. (1967). Motivational and emotional controls
of cognition. Psychological Review, 74(1), 29-39.
https://doi.org/10.1037/h0024127

Singh-Manoux, A., Kivimaki, M., Glymour, M. M., Elbaz,
A., Berr, C., Ebmeier, K. P., ... Dugravot, A. (2012).
Timing of onset of cognitive decline: Results from



52 SMIZ, BAY, ottd, i,

&
Ho
2
rio
ox
>
o

Whitehall 11 prospective cohort study. BMJ, 344,
d7622. https://doi.org/10.1136/bm;j.d7622

Spaniol, J., Voss, A., & Grady, C. L. (2008). Aging and
emotional memory: Cognitive mechanisms underlying
the positivity effect. Psychology and Aging, 23(4),
859-872. https://doi.org/10.1037/a0014218

St. Jacques, P., Dolcos, F., & Cabeza, R. (2010). Effects
of aging on functional connectivity of the amygdala
during negative evaluation: A network analysis of
fMRI data. Neurobiology of Aging, 31(2), 315-327.
https://doi.org/10.1016/j.neurobiolaging.2008.03.012

Storbeck, J., & Watson, P. (2014). Verbal makes it positive,
spatial makes it negative: Working memory biases judg-
ments, attention, and moods. Emotion, 14(6), 1072-1086.
https://doi.org/10.1037/a0037327

Taylor, S. E. (1991). Asymmetrical effects of positive and
negative events: The mobilization-minimization hypothesis.
Psychological Bulletin, 110(1), 67-85.
https://doi.org/10.1037/0033-2909.110.1.67

Thomas, R. C., & Hasher, L. (2006). The influence of emo-
tional valence on age differences in early processing
and memory. Psychology and Aging, 21(4), 821-825.
https://doi.org/10.1037/0882-7974.21.4.821

Tonegawa, S., Pignatelli, M., Roy, D. S., & Ryan, T. J.
(2015). Memory engram storage and retrieval. Current
Opinion in Neurobiology, 35, 101-109.
https://doi.org/10.1016/j.conb.2015.07.009

Tulving, E. (1972). Episodic and semantic memory. In E.
Tulving & W. Donaldson (Eds.), Organization of mem-
ory (pp. 381-403). Academic Press.

Tulving, E., & Pearlstone, Z. (1966). Availability versus ac-
cessibility of information in memory for words.
Journal of Verbal Learning and Verbal Behavior, 5(4),
381-391. https://doi.org/10.1016/s0022-5371(66)80048-8

Unsworth, N. (2016). Working memory capacity and recall
from long-term memory: Examining the influences
of encoding strategies, study time allocation, search
efficiency, and monitoring abilities. Journal of
Experimental Psychology: Learning, Memory, and
Cognition, 42(1), 50-61.
https://doi.org/10.1037/xlm0000148

Van Der Elst, W., Van Boxtel, M. P. J., Van Breukelen, G.
J. P, & Jolles, J. (2005). Rey’s verbal learning test:
Normative data for 1855 healthy participants aged
24-81 years and the influence of age, sex, education,
and mode of presentation. Journal of the International
Neuropsychological Society, 11(3), 290-302.
https://doi.org/10.1017/s1355617705050344

Vandierendonck, A., Kemps, E., Fastame, M. C., & Szmalec,
A. (2004). Working memory components of the Corsi
blocks task. British Journal of Psychology, 95(1),
57-79. https://doi.org/10.1348/000712604322779460

Wang, B. (2013). Facial expression influences recognition
memory for faces: Robust enhancement effect of fear-
ful expression. Memory, 21(3), 301-314.
https://doi.org/10.1080/09658211.2012.725740

Wang, B. (2014). Effect of time delay on recognition memo-
ry for pictures: The modulatory role of emotion. PLoS
ONE, 9(6), €100238.
https://doi.org/10.1371/journal.pone.0100238

Wilckens, K. A., Erickson, K. 1., & Wheeler, M. E. (2012).
Age-related Decline in controlled retrieval: The role of
the PFC and sleep. Neural Plasticity, 2012(1).
https://doi.org/10.1155/2012/624795

Williams, K. N., & Kemper, S. (2010). Interventions to reduce
cognitive decline in aging. Journal of Psychosocial
Nursing and Mental Health Services, 48(5), 42-51.
https://doi.org/10.3928/02793695-20100331-03

Yonelinas, A. P.,, Aly, M., Wang, W., & Koen, J. D. (2010).
Recollection and familiarity: Examining controversial
assumptions and new directions. Hippocampus, 20(11),
1178-1194. https://doi.org/10.1002/hipo.20864

Yu, Y., Ouyang, G., Li, J., & Cao, D. (2025). Age-related
differences in cognitive reappraisal: The role of cogni-
tive function and implications for emotional regulation.
Neuroscience, 579, 312-320.
https://doi.org/10.1016/j.neuroscience.2025.06.022

Yuan, J., Tian, Y., Huang, X., Fan, H., & Wei, X. (2019).
Emotional bias varies with stimulus type, arousal and
task setting: Meta-analytic evidences. Neuroscience &
Biobehavioral Reviews, 107, 461-472.
https://doi.org/10.1016/j.neubiorev.2019.09.035



