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A2 Aof|(Mild Cognitive Impairment, MCI)= AA; =3}
9} 2]ull, £3] &=s}o|HH(Alzheimer's Disease, AD) A}0]2] F7F
HAR, QA 715 Aokt TEERNE QA 52 (Activities of
Daily Living, ADL)2- HjA| 2 -4 =]} Z]ufj 21t 7|0l = F-ekst
A] k= A& Wl (Petersen, 2004). MCI
O] EAJof uke} 7193 7 E=RIA o (amnestic MCI, a-MCI) 2} H]
719% =21 %]A} ol (non-amnestic MCI, na-MCI) 2 JLE-E| i, o]
% a-MCI= ADZ Z8)E 93 o| 7} =T (Gauthier et al., 2006).
AA|Z 71918 MCI2] €17} 2F 10-15% 7} ADZ A3 Flchal 2 11 g
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Objectives: This study aimed to examine the effects of emotional valence (positive or neg-
ative) in contextual sentences on non-word learning in older adults. Specifically, it sought
to determine whether emotional context could sensitively reflect cognitive differences be-
tween older adults with Mild Cognitive Impairment (MCI) and cognitively healthy controls.
The study further explored the potential of emotion-based learning tasks as tools for early
detection and intervention in cognitive decline. Methods: Thirty-one Korean-speaking
older adults (15 with MCI, 16 cognitively healthy controls) participated in the study. Partici-
pants were asked to infer the meanings of non-words embedded in emotionally valenced
sentences and to judge whether the non-words matched the meanings of actual words.
Accuracy and reaction time were recorded as primary measures of performance. Results:
The MCI group showed overall lower accuracy and slower responses compared to the con-
trol group. The control group demonstrated higher accuracy in positive contexts, while the
MCI group showed minimal performance differences across emotional contexts. In the
control group, greater accuracy was associated with faster reaction times, suggesting effi-
cient cognitive processing. In contrast, in the MCl group, working memory was significantly
related to task performance only in negative contexts. Accuracy in positive contexts was
the key variable distinguishing the two groups. Conclusion: Positive emotional context ap-
pears to facilitate non-word learning and serves as a sensitive marker for early cognitive
decline. These findings highlight the potential of emotion-based language tasks for early
screening and intervention in aging populations.

Keywords: Mild cognitive impairment, Emotional valence, Non-word learning, Cognitive
decline

™ (Farias et al., 2009; Petersen et al., 2001), o]of| w}2} 27| At}
ZAe] Hado] F=E Il Qlth(Dubois & Albert, 2004; Sung et
al,, 2020). o7 7§ U2 ADQ el S =57t o ot+= | QLo
QAFA O & SAIA| Q] TS 1, MCI THAof| 4] 2] 222121 719]
o] ZJuj ofi ko] EHo] H 4= Ql&-2 AlARRITE

MCI®] HARI 4L 1A 7159 Askz, 53] thol A=t
719 oA Agro] FEEAA UERATH(Petersen et al., 1999).
2 MCIS] 7]932jo] 4 eIt §ofsp] ABHEIch 4 o

A tol A AE A E Al Qlth(Baddeley & Warrington,
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1970; Borg et al., 2012; Dubois & Albert, 2004; Gronholm et al.,
2010; Howieson et al., 2011). £3|, Howieson 5-(2011)-> MCI7}
o] &5 314 IpAlol| A 2 A3K(primary effect) | 45}, ©]
EAEE GEE 7710 apA o & FshE sEo] A5
e AR Harsielnt. o2t 7199 ofsh= = o
olut MEE W= 52 AskR olojA|n, MCle A& F53}
A oA B 2 ofele& Aeth Eof a2 1] 9
YoflA a7t &S ok, f=e TolE 555 = S5l
oLl Aol lexicon) = A43H SHEEICE oleldt L v
2 ¢lo] il FAEA] g 7]l 2 A &
= 583E A 12 A AA| 2 Gronholm-Nyman 5-(2010)
© MCI} AD 2H7} 54l A1 o] 5t Tl A A 1ol
o} A5 2 S RS2 B IS O, Grober?} Kawas
(1997) TS o] 315 7|Ht A AK(Selective Reminding Test)7} %
PR 89 715702 Ao
SV 271 A Wt 5
w2 who] 842 7]
AR 2, MCIA 9] 85
2] 91 wiste] 271 41
A= MCI9| Q1A 715
T T
ol S A8 W2FePA S 913 MCE o
oA Erfub= FAIAIR1 QIA1A A A= olalishe A
0] 528}tk MCliz 22 Thol & Hil-¢-= t ofgle& 45 Bt
ofyzt, 7| ©of 7ol BAE 7198t o= Algte
(Butters et al., 1987; Petersen et al., 1999). Grénholm %(2010)9] o
FolAb S AR ol SR RAIBHE SHS A
2k MCISF AD7E A e liek 81453} 7]0] G0l ke 23]
2 wglow) B3| H2g AuS BEsks AFsHs T
2 ofebg-g i A0 ety /52 7ol Hekg e
2 Agab) o) sl Bgol Aakels AL ugew, ol
MCI7} /]| Hekg B3hajo 2 2451 5t 3ol o] 3}
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MCI®] 0|9} 28 Heh2] Ak o] 7t oju] ] A1 & &85}
o] ARE ZA5}= IA o A = LERATE Ribeiro $(2007)2
MCI7} &Ju] &+ E]-(semantic clustering) 2k 2 2-8-514] 53]

314 &5 o} Aslwyl Urhal B 130, Troyer 5(2008) %JA]
MO} 55 710}t ofj2} 5 71 31 7]elshs AabIeas-
sociative memory)ol| A= B £ £ARS HolTh BhL] o] st 2

Th= MCL2] Tho] Sh A7) gt 71918 748 o] 1)

)

15

il
al
o
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0l B¢ 212k AF8T} elE S RolZh b MCIo] gho] 5
42 A7) Sl 7102 Astet dekd xjelo] TS ne
3 4 9l ThoFal A AIB L, Ol A S sl Bt
& Bt Bl 2 Uu kol fefet 4L nfashs o] B4
sk

A 2FY o|2of w2, AA= 7HAo| FAA/EAR] EAJL
Lreh A7 Hvalence)' S} 77 ¥15-0] w2 ofulsti 24
7Harousal) 2 -2 Ht}(Lang et al., 1997; Russell, 1978, 1980; Rus-
sell & Barrett, 1999). A (emotion)= tHeol 714 HR2-2 ol o]
o) A2, 12 7181 5 Thopat Q1 el JF-L VA FAT 2

© 2 (Kim & Sung, 2021; Kousta et al., 2009; Vinson et al., 2014;
Yap & Seow, 2014), 774 7L SJu]7} ofel Auis FeAe)
A k9 470 2 A2]E) v 2 7]efeR ko] ek (Kens-
inger et al., 2006; Mathews & MacLeod, 2005). Wild (2023) SA]
A B BAZ AF ou|E A tholzt Z1 tholHt) 7]
ofol §refolel, 53] what kol 1 o} FER R B
S19ck o= 2797 wholuf wieto] ) 153} 7]e) sto] 7o
'6]—0 qu 73_—1]__/5_ o)

R} o 2
ANGES ), B3] 2 A-o| Thol S} rlele B A
20 2 275} 7 gFo] B lE Itk (Algom et al., 2004; Altarriba
& Bauer, 2004; Lana & Kuperman, 2024; Nieuwenhuis-Mark et al.,
2009; Snefjella et al., 2020). Snefjella 5-(2020)-> 744 Fuo] Af
2.9 ero] sigsof vl L 2AGIGLO, 1 AT, 3HH B
ajo] 2ol 243 e} sh53} 7lofo] o Srelap <8
32 HE) ol AEe Tole] olulg ke ol
AN AR SR8 8 BOHs 48 HOJET, Lanagh Kuper-
man (2024) T 374 4] alo] A4 . 344 vho] sty
1A ofp] 458 23051, 34 HA7}eho ofn] shso] )
B2 ey B g

= RkgAko] A, 7]940]‘% ol LWMWE 30| U"‘/Pﬁ
ol o] Aol A H 1%l Qlt}(Algom etal., 2004; Altarriba &
Bauer, 2004). 0|= 2 A& z}=Fo] F9 &5 7}51A Tof o|& Zgls}t
= gl AZFo] B A Q¥ k= AF A 71 (automatic vigilance
hypothesis)o]| ©]al A8E 4= 9JTH(Estes & Adelman, 2008). A17]
2 Kuperman 5-(2014)2 H-4%] z}=o] ZA A=
of vl Thof Q1A £=E AstARRIthE S Felstgion, o=
7 A Ap=o) of 9] A2 Emof] FAA ke miRlths 71E
AATelE A3t o2 A5 AA7HY R,

7<5]x40]
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7)ol uhef ko] A2] £met7]e) anpEebd 4= glom, A
7} Ao Szl FFe vAE T8% 89102 AEE 4= 9
& AR

YA 7R ejo)7 ol Aol digt 7] |
QL Holoh, ARbE o= FL Al 584 R Er= A
# AHof F2AE T 7]&ole e Hole= A
(Baumeister et al., 2001; Carstensen et al., 2000; Rozin & Royzman,
2001). RHd, 2473t 1Rl oot Hitiwl= 7, = 5784 AH
et A4 A2} E Hol= 57 Eik(positive effect) S LrEFATH
(Carstensen & Mikels, 2005). 0] 52 7219l oJu]& 714 A=+
FOl5 X% 0 7 7|-2-0|H(Charles et al., 2003), ©]2]3t AFS
eoof whE A 2 Hatol| A vl E Z10 2 s A Eth(Charles
& Carstensen, 2010).

MCT 3 34 2420 gt 7]o] Hake: welchi o7z}
7} 2319 v} Qlth(Kensinger et al., 2002; Marrenea et al., 2006;
Nieuwenhuis-Mark et al., 2009; Waring et al., 2017). Nieuwen-
huis-Mark £(2009)& AAF 1291, MCIL, AD Rt B0 A 7147

R
2

39719 2] S52jo] QY L §%
# oA A AT ke ShgellA 717 1oks etehe ol =
2-0] 2 4= §) 0(Waring et al,, 2017), MCI2] ]3] S}<50[L} Q1%
) 32 1300] BakEe) A4 B8 7Fs Al 9l

e oleiRt 57 A HRFe] axke MCI gl dats
J A A

=l
32
olo
o
N~
~
>
&
o
o
By

4
Apo] A At o] B8 SAHES nylon, ol 1A

YA HIFe] 7Hs/dS A7 16k ct B Wang -5-(2013)3} Parra

W7h F5161A] hAY 2L Q=7 nin]sieial Bk wiekE A

Tl A= gAA 719 ke 7He g =AY g £
S o= Fol v A= ©Esl] ofHHar XA H(De Vita et
al., 2023). E3} Sava 5(2016)-2 MCIZ} 7144 AF=+of| 3t F9]
24 o] AskE]o] A 719 ol AlgtE = A= B2
SIRAT ol MCIoj|A] e = A4 H ] SUA7t T

A4 uhge) Zol7t ol 21 2 7)) Astet € 2

ok R

i

o3 A7} ¢lofA] ultolq thol so] g mAITH:
A, o] 8- 2308 4 Qi EaHARl 7)) B s
Y 712 A2 249 4 Atk o2 Sol, sl ofele Hoig
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< eSO EH 3G 883 =Y 4= AUTHSnefjella et al,, 2020).
TR 71E A i TN Tof oA A BakE o
Hon), Bulolu} A48 T8 2 o] Ao 0/F B
A= A ez B9 Aol whehi] & Atollae= 7
Bho] 5:2:0] oh B} o] clofal eelr AR O 2 A
AR ZA A, Z Tl o] A X7 Contextual Emotional Valence) ]|
ZE ik 2e) Gk S who] shke] 4 7117} oh)

71 SlnRity. oj2el wiEtoll A A A it thol Sk 7D
3]

2 ok erellx] A4 A
QAP ) 21 Ao glo] A 7)ot 32 oI,

QT MOIS} A4 1918 thake & 37 1 5 o] wp
£ ujgho] sk 4IRS B, WS AIHS vlmala, 3
o 42] Bt FHE EABHLA Sk Lholr} Eule] HA7le} 5t
& %3 2|, Q1A 7)5 (ko] AL A AL 418 2ol 3t AL
2191710]) 7h0) AVAAS HESt] A Fulat QX E4e]
QAL TSI} Sk 241710} 2| $E s S s wap e}

7)(digit span forward, DSF)®} 522} 74t2 wtahdhs}7]|(digit span
backward, DSB)E AH&-5HAT. HPAFO. 2, A A1 4] il -85t
tho] Bk THA|7F MCI9F A/ =91 7F QIR A 5440 Zpol & -4
Sk R AR 2 A 7Hs A S HtelaLAl gt ofof] & ¢t
A= Tt 2 A S A AskSIT

A, =12 YA7HSA, F-A)oll whet vlcho] Shgofl A ek
(37 MCI) 7 AHEg-& Aol 7k ol

=AY, =] TG, Aol whet weko] kol A
(878 MCID) 7 RESAIZE Aol 7} o3l

AR, A2 MCD =19 7K, 778) ol whek Btk
o} ol ] AUk BT HS AT 24 b0l AL e
R A1 2o 3145 A, <719 2el)e] At BA e,
ZfoR7R

A, F A MCD& -2n|sHA 1l s}= H]Hho]
IpAof A o] 3 A 3= AR

o
i)

eI

o

1AL
H L= o)stoirlufjshal AE-&-2] 93] (Institutional Re-
view Board, IRB)2] %21-2- HFo} 23 %] 2] tH(No. ewha-202504-
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0012-01). ALHAFL B0 & nato] 2 AF8-51, AARRL] Z|A]

2 E3 IS S5he v Heiat Aol 247 g w04 o]
AF 49102, MCL AR 159(d4) 27, o) 139), A4 =01 et
16t 4%, o}t 123) 5 31015k

MCI TR 21733} ARJo] o3l 710k =014 ol amnes-
tic MCI) 2 2t WhO 2} 57 | Petersen (2004)2] 2tk 7| 5=of wh
2 hge) 2712 BT FHIE AR o2 Slolch (1)
2 71999 A5t Tast, (2) A24l7 42 HAHSeoul Neuropsy-
chological Screening Battery, SNSB-I; Kang et al., 2012)2] 5}-9] 21
A 715 A 2714 o] @0l 16%ile oI5t (3) h=rk 7Ho]
Al Al HAHKorean-Mini Mental State Examination, K-

MMSE; Kang, 2006) A3} A7 4 w244 tjv] 16%ile 0|40 2
2 gl aleh @) = =t
strumental Activities of Daily Living, K-IADL; Won et al., 2002)
W47k 43 IR QAR ol BAVE 91 6) A
2] &£ (Clinical Dementia Rating Scale, CDR; Hughes et al., 1982)7}
SPoE A= E7EA] o, (6) T Q-2 A= (Short
version of the Geriatric Depression Scale, SGDS; Jung et al., 1997)
A7} 87 wjako @ 7)oja Aol & =3 7ho. A AlTlERA 9
AofA] 71Q18HA] b2 7% (7) TSR, it &4 HES B

5 1 o] A5 ol g A ol 9l EHEIT
A =91 Zeke- (1) A7 A F-X| (Health Screening Question-
naire; Christensen et al,, 1992)E £3f xS QA AL AA
Thok) g 5 7]0fe) 5S4 4 9l Aato] Wi oA
0 ool fkahibeh elo] gl A () KMMSE 74 2k
ol vlsf A4 #=ol| £31aL, 3)
o

& o] S5 HAKSeoul Verbal Learning

AJAAIS} 8= (Korean-In-

c

fa)

3
16%ile o]A}o 2 A U WS

SNSB-TI 319 714}l

_>_

Table 1. Demographic information on participants

Test, SVLT; Kang et al,, 2012) F=7} A5 4 w244 tjH] 16%ile
o] g4 Hloll &sh= AL (4) KIADL #AF 23} 437 m|uke.
WLl 23] ofef o] Q= Ak (5) SGDS A} 8% mfit
&5 oA o= AFE e = 5lSit

?,g% 7+ o9, W84 K-MMSE 2 SNSB-II %ile H4= 2Fo| &
Tors% 05014 ERYR

F((29)=-.010, p=.992) 3} W-L4(¢(24.690) =
928, p=.362)0l|Xl= T+ 5k Thol|l FAIA &= oI5k 2ol 7} (13l
O}, K-MMSE #<=(4(29) =2.978, p=.006)2} SNSB-112] Attention
%ile Z=(t(29)=3.730, p <.001), Memory %ile F>(¢(16.247) =
6.589, p<.001)of= F-2l3F Zfol7} Yepth &= ot 7t 7154
A0} 72 9= Table 1, 78 4= Appendix 10] A|A]3Hgck

737 (independent t-test)

A2
o M7t ZAMH =5

A7} 54 7]5-2 Warriner 5-(2013)2} Hong 5-(2016)f| 4] A|
Ak w0l HA} S 7120 2 sl B A nE A
Aol A 13e] 7?”?% e FAAR] AAMZE 98l 77k B
2 wasigit of 7]
ol ufel 1390 S5 A7l Holz, 7-9 ek 3
21 FA7ke] ol AdAsket s a4 ol ZF A7 A
420] 2jo| = EA| 2 0 2 §-0l519rh#(58) = -52.033, p <.001). HA]
o] 9] AAF7Himageability) 7]5-2 Warriner -5(2013)2} Hong
5(2016)9] A4E #1519tk Warriner $5(2013)2 58 A==
AAPHE B 10 7P 45 2R wol, sHol 77
5 A4 ol = HRJAL Hong 5(2016)0)1 4= 94 A =5 A

B3l 1ol 7Phe 5 FA4FARL Thol, 9ol 7kE S A1

Normal (N=16) MCI(N=15)
Group t p
Mean (SD) Range Mean (SD) Range

Gender

Male 4 2 - -

Female 12 13 - -
Age (yr) 69.31(5.534) 60-78 69.33(6.309) 60-79 -010 992
Education (yr) 12.81(1.759) 9-16 12.33(1.047) 12-16 928 362
K-MMSE 28.13(1.204) 26-30 26.40(1.957) 23-29 2978 .006
SNSB-II %ile

Attention 68.63(28.198) 31.46-99.71 33.84(23.306) 3.71-69.71 3730 <.001

Memory 59.49(29.529) 19.36-98.15 9.85(5.839) 0.07-15.71 6.589 <.001

MCl=mild cognitive impairment; SD= standard deviation; K-MMSE = Korean-mini mental state examination (Kang, 2006); SNSB-Il=Seoul neuropsychological screening bat-

tery-l (Kang et al., 2012).
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ol ol = BRIk 7 =0 AA7E e #3Hz-score)
5o .5 o2 7| AR, -5 Ul e 3+ AR ki) =
Hrold7-Lo] deh o] ARg- HIE= A} 2 (2005)0f wf=H, =7
A7} o} 7wz Eﬂlﬂzi Frolet Aol 7t YIAThE(s8) =
-942, p>.005). ZF2 0 2 FA tho] 307H(FA| YA 107H, 41
AF207H), 577 ol 3070 (A AL 1071, S/ FT8AR 207 & 2E Al
ZJatglon, Tho] H-5-2 Appendix 2] A A3}

A 20 X3 Rt

P AT A L 5 ol Ve 2 242 307)e] B4
ofmjo} A7) ojn}S ghe X B Ashich 2 Rl 4
A2 O] B BAR0 2 AR, ) thofis 71| BAjo]
Apelol iix|5HES: EAISATel: “Go)t Ateo] N 8 e

2
o2 BA7tel Bl & tholo] Awhy e BrleES slgon,
Google 4EAE B8] 422 42tk B SE 249 4
A ofulE TS R A 7S 2] Az
BAOR, 4 2393 9 B A %94@ A}

o]& B9 h(#(36.549) =-63. 371, p<.001). o 4 Fof
AAVE Ghol7} 2 Lol A %ﬂmé{% e ges 1@(@
8 QAR eR)ellA] 7S A AAPED) HE R rRhom, 4
A & a0k

-8} A2 ol Tojdl &
) 2 ) w4 o

N
Bl oox

o rlo
\] N

Sl
ozl
rl

o, 578 & At FEA0] BleS sYst
A B ol ‘Fal, A, B 5 54 AFEAE Aot
glom, 24 9 R4 Eaof A vl HlE R vl sl gir B
=2 =zl Wk ATt S 22 S5 AH heavy verb) & A&
off o1 $12] 2219] P F|a-setar A O] U= FASHAT
Al A ) A} 550) B 252 Appendix 30] I
HITHo] A7

AleY =F(Hwang & Ha, 2010; Oh & Yim, 2013)2 ZalafjA] 2
24 1Ho] fl= Bt & AAstglon, 548 e 2ad R A
ghoto] 7 9 HASIQIT) AA| Thojof CVC -3 B Ahg- B
Z5o] SEEA s oA, 2F AR Hde] 55
2 Appendix 4f| A A|5}4ic)
AP EXL

>,
rlo
B~
o
)
R

= 289 BolA A TR E e

(Ll
o
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MCIOIA 9] Bl 47k} Hlgto] Bk + 8k o

AN E o, T 9F 310 X 174 mm 719] 1491%] i EE- 3}
°l JZP@'EHE Zﬂ*]EP*Ek = Aol 9hA] HMXFE 3709

vl =]
29y H o2 e
A& 2 Block 13} Block 22 U0 Z8iE|$) 1, 7} Blocko]| =
30719 A 159 4 15900] ushick 26
oAb AR = o] A= thE Blocks 35k 3lar, 71 At
MCI #Jet 7953} A} =01 et 872 Block 12, LFH A MCI At
851} A} =01 Rek 8788 Block 2& 4345}tk Block 7F Ho]=
Hols 1517] $12), 2 Aol olalA] 22 20-308) Al 10
thALC 2 BlockS AA|5}aL 4

[e]

He % 4ol et BYIER 17
72 A2 A7k 5 Block 7 428 4ol £1013 XHol7h 919)

CH(E(8) =.00, p=1.000).

Z} Block Htho] B3 Al A} H|AE A0 = 4w o] Qi)
Hltho] 85 Aol A= 54 9 74 o] & 3077 AR =
A=, 7 Zu-S- 334 HHEEo] 5 903]9] A|%=7} o] Fof
Ak

24 9l BLA] Balo] W] AAE &, sl Eulyl #x|of 2] v)ck
ol9} AlA| Tho7} exbA 0 2 A A E|Qick THA| A7kl ool
upe} g2 2 QIRE 3 ASHE WAlE| flaf, WEAE2 g
L% 213] T 233 Al 3 AR A 0 2 FAIS FE 4 Sl

TAARN TA| A= vk 2ok vleko] 8k Al Ao 9FA,
T TRl A HTkolo] oJulE Qhfjstar, HlTke] o] ofn
TS Bl T 4 lem, Zﬂ/\lﬂ H[ghol o] oJnl S 5 }
71ostetar e APk vltho] ek A 34 W 7%
A A 2 o Z ) % H]chol 2} A4 EP°17P -tr"}
2 AN EE A0 2 AR, o] 2 E5) 5]gR}= u]ch
& 581l k<551 ot Bltho] @—S*W A= o5y
& AEE A = ZIBYEIT 1,000 ms % o7
™, 5,000 ms -2+ HI7ko] 3£k
AAE $- 1,000 ms Bl 2}
o7} A= AR = TS ILEE H| ko] ofm]
= ]—,—1,000ms‘ﬂ1§]- %] 4,000 ms =<2t
A= AHAle] F57F SR Qdﬁ}ﬁi H| ko] 9} A Thol¢]
QID]E_ A AsIc) pR|Eke 2 & 3} H2] 1,000 ‘?_1 sl 5=

|

ofr
lo = K rF 2

Hﬂ N
_1: jl)@

i
&2
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Figure 1. Experimental procedures. (A) Non-word learming paradigm in sentential context, (B) Experimental paradigm for semantic consistency judgement task.
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—~

Table 2. Descriptive statistics of accuracy rates in non-word learning by emo-
tional valence of context between groups

Accuracy (%)

Emotional valence Group Range
Mean SD
Positive Normal 85.42 15.81 60-100
MCI 53.11 1257 40-100
Negative Normal 78.75 21.53 46.67-86.67
MCI 62.22 14.84 46.67-93.33

MCI=mild cognitive impairment; SD = standard deviation.

MCIOIA 9] Bl 47k} Hlgto] Bk + 8k o

ko] tiRt Favhs SAA SR FolsiA LEk
OW(Fy, 9 =16.256, p<.001), MCI FtHM=60.667, SE=3.816)°]
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B2 Bk W, A7l et Favt= $AXC R 7o
SHA] QRO (Fu 29 = 427, p=.519), A1 712} élq AR
0151 QFATH(F 20 = 3225, p= 083). T 354-8-2]
AT 7 (partial y2=.100)= F7t 20 2, Fal ] x7}of| uf
HhS- o] Akl wheh vh=A| yehd 4= Q= 7hs /o] dE
Tk AA| 2 GA) o] Heke 2 Eal(M=85.42, SD=15.81)
A Bl (M=78.75,SD=21.53) 20} O] & ANSES B
1 19HH, MCI A2 7= A 240 2 Atol7F A2 §ioie w2
ekl gut-3-52] Bafih EEHA = Table 2 2

_]
Figure 20], ¥+ A4 Z3}= Table 30| AJA[S}SC
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Figure 2. Accuracy rates of non-word learning by emotional valence of con-
text between groups.
MCI=mild cognitive impairment.

Table 3. ANOVA results for accuracy rates of non-word learning by emotional valence of context

Distributed source Sum of square Degree of freedom Mean square F p partial n2
Between factor
Group 7,102.043 1 7,102.043 16.256*** <.001 359
Error 12,670.000 29 436.897
Within factor
Valence 48937 1 48937 427 519 014
Valence x Group 370.084 1 370.084 3.225 083 .100
Error 3,327.407 29 114.738

***p<.001.
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Table 4. Descriptive statistics of response times in non-word learning by emo-
tional valence of context between groups

; Response time (ms)
Emotional valence  Group Range
Mean SD

Normal ~ 2,446.20 657.94
MCI 3410.59 786.03
Normal ~ 2,595.53 881.75
MCI 3,383.31 938.58

1,610.18-3,516.86
1,937.79-4,835.44
1,385.36-4,701.71
1,975.83-5,496.06

Positive

Negative

MCl=mild cognitive impairment; SD =standard deviation.
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Figure 3. Response times of nonword leamning by emotional valence of con-
text between groups.
MCI=mild cognitive impairment.

Table 5. ANOVA results for response times in non-word learning by emotional valence of context

Distributed source Sum of square Degree of freedom Mean square F p partial n2

Between factor
Group 11.884 1 11.884 9.849** 004 254
Error 34.992 29 1.207

Within factor
Valence 058 1 058 403 530 014
Valence x Group A21 1 845 .366 028
Error 4146 29 143

**p<.01.
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Table 6. Pearson correlation analysis of accuracy, response times, and cognitive measures in non-word learning by emotional valence of context and group

Positive RT Negative RT K-MMSE SVLT_IM SVIT_D SVIT_R DSF DSB
Normal
Positive Acc -561* -531* 265 .356 485 292 304 231
Negative Acc -616* -555* 452 407 445 364 224 253
MCI
Positive Acc -017 -142 364 038 118 -.089 490 487
Negative Acc -199 -146 312 048 -071 -257 .396 756**

Acc=Accuracy (%); RT=Response time; K-MMSE=Korean-Mini Mental State Examination (Kang, 2006); SVLT_IM=Seoul verbal learning test-Immediate recall; SVLT
D=Seoul verbal learning test-Delayed recall; SVLT_R=Seoul verbal learning test-Recognition; DSF=Digit span test-Forward; DSB=Digit span test-Backward.

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

Table 7. Results of stepwise discriminant analysis

Standardized canonical Structure Fratio Rank
discriminant function coefficients ~ matrix

Positive Acc 1.000 1.000 26.054 1
Negative Acc 604 6.112
Positive RT -299 13.789
Negative RT -.355 5.807
Acc=Accuracy; RT=Response time.
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Figure 4. ROC curve for MCl classification using positive accuracy.
MCI=mild cognitive impairment; Acc=Accuracy.
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Appendix 1. MCI CiARR[O] 7 4~

SNSB- I Domain®

ID Age/Sex Education K-MMSE? K-IADLP - - -
Attention %ile Memory %ile
1 79/F 6 28 0.27 10.08 14.26
2 76/M 12 27 0.36 38.31 0.07
3 68/F 12 26 0.09 78.16 0.66
4 60/F 12 27 0.09 50.56 7.45
5 63/F 12 27 0.18 9.84 3.78
6 71/F 6 24 0.36 2.45 14.04
7 70/F 12 25 0.36 25.15 15.54
8 65/F 12 23 0.09 21.29 13.61
9 69/F 13 28 0.18 37.77 15.71
10 65/F 12 30 0.18 3.71 14.7
11 60/F 16 27 0.09 36.65 13.32
12 73/M 12 29 0.36 69.71 1.68
13 79/F 6 26 0.36 59.95 7.34
14 66/F 12 24 0.18 25.87 15.12
15 76/F 12 25 0.36 38.13 104

2K-MMSE = Korean-Mini Mental State Examination (Kang, 2006), °K-IADL= Korean-Instrumental Activities of Daily Living (Won, 2002), SNSB
Domain (Attention, Memor) = Seoul Neuropsychological Screening Battery- 11 (SNSB- 11, Kang et al., 2012)2| 59| ZAI 22,
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