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The effects of sad and fearful facial expressions at different
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Accumulating research has suggested that negative emotion affect spatial processing by modulating spatial attention. Also, recent
studies using negative scene stimuli suggest that arousal is a key factor influencing spatial information processing. However, the
results of studies using facial expression stimuli are inconsistent. Therefore, this study aimed to explore how negative facial
expressions impact both spatial and visual (non-spatial) information processing, particularly focusing on the role of arousal within
these expressions. In this study, participants were exposed to fearful, sad, and neutral facial expressions while performing tasks
involving either remembering the location (Experiment 1) or the shape (Experiment 2). Results from Experiment 1 revealed that
fearful faces, when presented during the task of remembering locations, improved spatial information recognition. However, there
were no significant differences observed for sad or neutral faces. Moreover, when it came to remembering the shape in
Experiment 2, no differences between facial expressions were observed. The results suggest that negative emotional stimuli affect
tasks requiring spatial processing and do not have a significant effect on non-spatial processing. More importantly, these results
demonstrate that arousal can affect task performance by modulating spatial attention and, in contrast to previous studies using
scene stimuli, suggest that task-irrelevant facial expressions may facilitate perceptual processing by increasing arousal and
vigilance.
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O g AFAZIN W52 FHFORHN A A& FE& 2021 Killgore & Yurgelun—Todd, 2007; Ross, 2021).
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7b 875 Aol 1 Gl B A wnjsiAY dytE]
A Bsicty B sk Yok (Lavric et al., 2003; Lee & Lee,
2023a; Lee, Lee, & Choi, 2021; Lee, Hong, Lee, &
Choi, 2019; Li, Li, & Luo, 2006; Li, Ouyang, & Luo,
2012; Shackman et al., 2006; Vytal et al., 2013).

olelgt Ast AR A ] ATage EHoAt
g ofle & gl TRt 1ol ofish WS
ARG 5 9tk 94 BAHe Aol Aol BE, X ¥

Altask)2t o] =7t 77t FFe wTL Ajky]
2ATHQiu, Becker, & Pegna, 2022; Zsido, Inhof, Kiss,
Bali, & March, 2023). F+&= A=l 7¥tet AFdk4
(bottom—up) ¥ x| 7[5t 5}l (top—down) HIAYSE
2 B35 AE HEE At (Yantis & Serences, 2003).
ofmj HAAI =0 WA}t TRl e AF dFA H
St HAYE REE Fol $AAHeR FolE Y] i
of WA Fgfo] ZXE 4 thBeck & Kastner, 2009;
Hartikainen, 2021). §FH FEAZ1 GA] 2|7t dpA| b=
o] glE AS, AA ALt F3t A 78 The]
O Algtel Aol gt o] dojuAl et ol F34
ol AA AFo] AHoz o] AMA SAIERE AA
A7t AR K H27b @75 A 8o Zast
TOAS 4BsH =1, AupHor BA FPE ASHA
Z 4 Qlch(Lavric et al.,, 2003; Lee & Lee, 2023a; Lee et
al.,, 2019; 2021; Li et al., 2006; 2012; Shackman et al.,

2006; Vytal et al., 2013).
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Sarlo, & Palomba, 2002; Lee & Lee, 2023a; Schimmack
& Derryberry, 2005; Vogt, De Houwer, Van Damme &
Crombez, 2008; Zsido et al., 2023; Zsidd, Bernath,
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Aol A@EA BRuE A Lavric et al., 2003; Lee &
Lee, 2023a; 2019; 2021; Li et al., 2006;
2012; Shackman et al., 2006; Vytal et al., 2013). ¥t ¢
@ 4ol Be A9 W 4ol 9FL wAA WA o
sl2 T ool £go) B Ame] AAe AN Sl
o] ZHHEHY A=Y Aok(Berggren & Derakshan,
2013; Bradley, Codispoti, Cuthbert, & Lang, 2001;
Grillon & Charney, 2011; Pessoa, 2009; Shimmack &
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2006; Lee & Lee, 2023b; Kajawa, Klein, & Hajcak,
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Affective Picture System) Z}=olty, d= BA =3 [APS
AZe T o)g Gupos mESHE T A4do] BE
U A aE fdskEAlE obd & dERA] Al 9l
ot thet 92 ¥4 A=) M| IAPS AFe] © Esty
At Aoz BI7METHBritton et al., 2006;

al,, 2012). 1APS A=l R A1 f92 F& 9
et F= ), e o), F Zd, Ay g2

rok

Kujawa et

- 166 -



The effects of sad and fearful facial expressions at different arousal levels on spatial memory

g AR 5ol sigHEnh ot A= fU1A9 AES
Qlol| w2A FoE ZESHA|NE o]2fet AHEA Fo| EI>
FH0 Jaelig wajs ge BF YL Hedos]
7] $Jgt ZAo]th(Phaf, Mohr, Rotteveel, & Wicherts, 2014).

g A= 24 A=9 A diAl ARA AeAs AR
ol A9l Q1A E Al o] QUtk(Britton et al,
2000). 53] BA A F2Agoe Aol oAtAFHY #
A, AiaAe} 42 BHAdoH oitaFo] § & A & &
Atk dlAd Bl shd BFS wEA skl A5
Aok A2 vigAsta] 2ot Ao s olojzl AZ o

= s D A ]

9= 4 Qrh(Larsen & Shackelford, 1996). o]A& ERel
o] Aol FYE 7leole A, 55 B9 mHe Fol 4
= &=

AE Aok A QA AEqt ALelA Aeat
floff A ga4olBr dF 842 OE A4 A= g
2] EXdsHA A2t

meba IAPSAES ARERE k=
B A== AR A A9 el
=2 ¢reh 7H Kujawa 5(2012)2 &&
At A=, EFeHAY FHAQ IAPS A=
a7 2 A7) 04 §-E Blwstyl=t), IAP
W5t AL el o A et A
LPP(late positive potential) §-gof & 2}o]7}
= A= e Adides 22 LPP zto|7} ¥
. Ol g2 A=l Hlsf IAPS =0l 24 H
HAs AARIT gt o] Aol FAA

ut
AC
o2

2,

H

r_l

L
BHorg Ao

-

my,

o,

==

I 0,
ol 0, % r
o md T e

mooft Home

it

=
r o)
o o

2]

r
s

e
32 |o

]

mzhol‘—ﬂ—ijeér:‘;—lﬂri
(o]
@ T rr ox
3
ox o
> x

ity
o mju
u!

L
up Mo
=
==
o,
flo
S~
oo
)
K
=
3
N
i
=
rr

30, FU[)‘ ro, Flﬂ
o

lo
ol
v
w
od M
N
i
s
o rlo
)
1
& 1o
o2
w2
3@ o2 :'L

o
>,
N
rr
1ih)
_\?_I‘
N
=
4
Mo ox

THlee & Lee, 2023b). SASH Dennis?t Chen®] A+
2007)0l4 7HEe FRA, &8, 3L B9 42 A
e B & Folvt dbA|(attentional network task)S AA|S
rt. ojnf AWF $8 YorE FE daE FHS E T

o
5
A2t Fol2o] gAElE Aubt BT ST &

-

&
< 54 = d8dAe A did 9d=E Hehd
£ AT 910 N250 z1Zo] Frteke] ket w7zt
2 25 29 el Fashks Aoer yEhd v, o
< 54 2% IFMAE A A=l Fo9 £3S 43t
€ Aoz eyt

ool ARPATES TRACR st HAH A

FEol Ml FFE vAlE Aoz Helt &, Ayl %4
2 I e WellshAT 2ol Hde a=d e &
s3T5 4 A2ge] B0l ITUlet] FodS wE
A Agehs SAlO QA A28E A=Az A £

Fs FAAN7IE FFer olofd 7HsAdel th(Berggren
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Table 1. Mean and SD of intensity and arousal for facial expression stimuli

intensity arousal
facial expression N
mean SD mean SD
Neutral 40 477 2.11 2.65 1.55
Sad 40 5.58 1.73 3.48 1.69
Fearful 40 5.66 1.67 3.74 1.83
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Fixation (1s)

Memory array (3s)

’ Passive viewing (1s)

Probe (until response)

Blank (500ms)

Figure 1. Experimental procedure in Experiment 1
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AAESE, OIF Aol Wgel 32 e ANESIes Aol 4l 94 ALE Sk A E9 e 92
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Hsldrt. 1 F 92 ¥ ATo] 127 ANEL wH w7 §9) ofelel 2e 24
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dnt BEAT o] we What 33 A9
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ST PR QRS 7t BEG AN Y FEAS ANSHD WEEY BARY 9 YRR RS
Holon) 92 B4 $F% 2 97 f APEel dhelHE @ AAskek 971 AFe] et A9l A BeHEaccuracy), M
WP AR BAATE e Ade man e

ks Qhiistalon, HTRAEe] §HR Fole FWol  Taple 2. Mean and standard deviation for three facial expression

500ms &3 AAE F k3 Aol A|RtE|IcH(Figure 1). conditions on spatial memory task

Z+ 2 84 A= s E5 HARl(block design) o= neutral sad fearful
Ado] AAElen 7 25| Bd & I7EClA oF 1 accuracy 86.7 (8.5) 87.2 (1.3) 90.5 (5.3)
AL F= AR ikt A7RAEe] Fw5] 419 reaction time 1108 (366) 1099 (359) 1103 (364)

ot A7 749 Adoadt HES EY O] APE AR Note Standard deviations are in parenthesis

100+ *ok 1400 - ns
1
I 1 -
]
. 95 ns * £ ns ns
ﬁ I 11 1 g 1200 -
oy : £ % T....1
G 904 ;4 = S R
s £ | I
o] E— -l T 1000+
<l 854 &
&
80 T T T 808 T T T
neutral sad fearful neutral sad fearful

Figure 2. Spatial memory performance for three facial expression conditions
* p<.01, * p<.05, ns; non-significant
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Figure 3. experimental procedure in Experiment 2
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Table 3. Mean and standard deviation for three facial expression

conditions on visual memory task

neutral sad fearful
accuracy 83.0 (11.6)  80.8 (10.0)  83.2 (10.3)
reaction time 1146 (778) 1249 (1121) 1267 (686)

Note. Standard deviations are in parenthesis

A3} U =9

>

A A39 2% 428 §

AZo] ) el AL G
u}. 8ol e I 138 ALl T,
W AgSAch B4 23 5y
SJelg Fol7h s

[\
2
o)
rr
N
12,
htl g

re oo
i
Aul
e
;_g‘ mQ
olr

7 5

H

> s off m
_\'\:_‘L
kT
k1

Ol‘

o,
Sll'
B
>
o=

l
¢

19 ool
)

A48
79

-

N,
i)
=
19 o
o
Ho
ne
iEY
l:l:l

52
%S
=
S

g

Z]
)

o

2 ®BaEo] 2k(Lavric et al.,
2023a; Lee et al, 2019; 2021; Li et al, 2006; 2012;
2006; Vytal et al,, 2013). o] o]=fgt
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2023a; Lee et al., 2019: 2021; Li et al, 2006; 2012;
Shackman et al., 2006; Vytal et al., 2013).

2 979 Aif= FAAY ZA7E S FALE A
g3l o]z olgh o] Wk Ari 7Moo Ano| wel o
b & Qlohal HArgt o] d o] A5 Y26k (Buodo et
al., 2002; Lee & Lee, 2023a; Schimmack & Derryberry,
2005; Vogt et al., 2008; Zsido et al., 20205 2023) ~‘:|'—7z§7ﬁI
Ql G BAHS AR Aol o2idt 3t UEhdS

of
oL
-,
)
o,
i
>

oIt Iy B A Aol IA] 3 V]h
ojgko] Higko detg| JAPS AW A= AL F=2 A
Y &P ez oo whAHee & Lee,

2023a; Lee et al., 2019; 2021; Li et al.,
AFobE= FE B S & 2 FA Hls A &
o] poiqlet. ol Ail= A= AW A=ol gt
AE Aol zfo] ol 4 qlok FAAQ AW A=
= B4 A52 AA9 S AnET] Q5 2 AME=
A= AEo|ZIR, H 712 FQaRt Afolfo] EARtth. AA,
Aol Hls} AW A=o] § EFHctA A = e
ettt KDEFSE W A=9] 29 A= tE dolgH|o
solBz AHAO R HWIL ofElE & §lou, & AFolA
ARESE KDEFS] HAA 549 749 Addez 7 44
7b =7 ¢t} §7]8-E(Yerkes-Dodson) §Z]of w=H
7193 #E A 74 o] o, AYAA w2
2H4E B e ASHAZIANE g AL 7ol
= & Utk A 33 A5E AHEEE 1 4
Eetol w2 5% 2 W2 1w A 8] 43
AL A3 Dennis & Chen, 2007)E u|FojHo} EoF EA|
£ AdskA g 7Y Ae 5l 7
o] & fgow trtex] grE 4 Ui, 25| ARIY A%
oA AdstA dAstr Z5E didsh] Sl gAEA 7t
i 17}/\]74 —r—q‘; FXT 4= Stk AHHHERl S A
5 2 AAEe Es2 SV

bl 31*%37104 e VA & e, Ato] gl w

2006; 2012) &

—
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sh= gololgt AIgtE]Y QItk(Moran, 20065 Vytal et al,
2013). =% HHAkGtartle reflex)= o2t ®o] whg-o] gh4
S vl gEo| AER MEEEd, B9 A 27}

o T st 2AQ Baol Aeh(Vyl

=1

e 71 ZH(Grillon & Charney, 2011). 4
3 AF=olMe oeRt #44 AR 25, 2 7540
7FlE 4 Stk S19AR Aollie =9 St A3sts]
W, BE 92 BYO A% Ew WA Zsel Tt
o2 WHEAHGrillon & Charney, 2011; Springer,
Rosas, McGetrick, & Bowers, 2007). Grillon® Charney
2011)9] Atolld= A7EE A71549 f1de] AW
) e QPHRE 2 (QHA) stellA AAA d=
S & W 58 S ZASKET 9 2 stoflAet
SE BA oigt =7 YRAPE yEton], Ax]o] AlZto]
ot ¢ A9 24 StolM: =5 HRAE AR

b}

=

R
i
o>
r

upqutoR 9F R PR AFS UuE 0 Lot
7 95 Aolm AW 4 ek AF BL B o
AW A3 & el vls) Arjoz 4T 250l A o
ot 92 BAY A9 it ¢ 289 vRF HE 5
s AA7E Seb] mhee] Alde] vlid 1Al gl B
otk Zet W ATl A9 A(figure)ol et 9]
A7t B35 BAAWA 941 ATl BE t2r) gE

off )M+ 50| A= ARt
S AQ7IOIA Elelde "HYtke HiAUES 4T
s A2He BYetE xdith = A= Fostd &
A o}

WolE e e 37 49719 o] &% th(Lawrence,
Myerson, & Abrams, 2004; Sahan, Siugzdaite, Mathot, &
Fias, 2023; Spivey & Geng, 2001; Pearson, Ball, & Smith,
2014). d& &0 & dFIHE Aol H T A97
AZ Sk £, Fol9) olF $7 olid WAE 2

Aeten] Amugitt WSS olF IR F9 ol5o]

#o| Y3t T2 o2 HAA AFHE bE P v
dozitte AL HAFELh dF B A¢ Adzez d
qAHolofA] Bt ZHAel o5t Z7tA Ho] Bhg2 E o
olus], At g 23 BA F7E Fol A A=
€ FUAA F4S P A7) Ao Hlr B F8
o AL, BAA FA B, 55 B2 A4S A T
HFAo] AFor ¥ S Ad && B v ¥
b FO)E Z™ste] ¥ AE AHYE a7cte A ¢
BS FIAFE ol Ail= FATtET ZHdo] Fit
FO)5 ATTE 7MdE& AA5k= Hrole(Schimmack &

Derryberry, 2005; Vogt et al., 2008).

SPARE ©es] 2] o] Afolrt obd T EA
= B4 b Aolof 7198E = ok FAARJ FA et
b AR A7t LAY FARAS AFgShe ol §
o ok AL wAUST 2A o] Arh(Vytal et al,
2013). & 918 A=E2 F2 ST 304 XA et
L=, ol YRS wEA "Alsta S4H o ® whgst

™o >

—

c

= o] A&l festh ol Wl Fx FA]
7% 2 Ul AL fE wEe] glow, BS 5l
ERRIAE o]t AdS Agde s A& FES =ol=
a7t oot webd S B0 A 2 @A AHE
S7HAZIH, Hold Hh3-& S| ofal A7k H2E £X
oF 4= dokal AlFH ¥HH(Grillon & Charney, 2011), &2
B9 A¢ A8 A=Co=2EH AYEHT 057 A
Aoty BRlofAl ER5 Hoks 715S HF2=H ARRH
o o

o 71 ARAZIE A FEUTHReed & DeScioli,
2017). webA &30 32 HE A7 ol=gt 45 Aol
oIS & Atk FFolE FAH dF 54 HFe A
o]Q1Z] 7t 9] zto|Qlx] Kt Hets] gstr] fls HA H
ToF TRglo] 7T Az or Fdste] g1t 9 A7}

7190 A Al 9= AWE 2840l Sl deo
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A KDEFE AZSHe 24 AR 7]utsle]

e meslgont AR Whrse] 121 244 4

Fe 08 4 g ol ARY 244 S0l B AW A

EANAG AR 2A] SN S

o] TS Salske B A A 24 S5 ZAH
7

w, A7EeA A=l it A4 e BANE

T3t A= B A AW A=l Hle ke 54
of o B IS TS & Uk FHAA A=l dijt 3]
W ot 1 ATe 9E 426 He gerd 4 g,
o] =2 AFES A BRI Bl 34 v
o fzofz|1l W) A= Aol AtkBall et al., 2012)
ofgjgh gt A ESF $Fo] A 2 ARIA T B
2 22t AYE AT 4 e B, E90] =2 AFE
Ae Fol ¥ Fdcte EE B A AHE
2= QItH(Grillon & Charney, 2011). webd FZoke BA
2Rl A B tiet ¥R 19 B wet oE 4
Uee 1T oA O]E]r. 3t AA A=l gt 24
Folu Ho] ®hE, 52 ¢ s AHor SAT

shquroR A9 1o w8 A9 20] £4 Jlo] WAV} 4
sored, ol & 39 Holwe] o]

7G9S dnlaich, BAle) dolErt B A9 HAky
%l 25 32 34 2o 71%0171 #lsiel b

al., 2007). E}U A L%Loﬂﬁ A% =7 7l°q B e A
5t50] SAIAYLee et al, 2021), & T§ 7|9 A
o] Fgtgol ¥ $pSolE Ecky ofds] = 7|9
Aol FgAet FHBA 2F Foulgt Zfolg E6HA|
Fole-S 1ot H(Lee & Lee, 2023b), H d1A¥ ESH
AlZE 247199 A A9 Fgol A Ytk ARPAL
g Aok A0 & ok oshA|Rt ©heo] PFE AIHH
FE)Nte R ol g QIeh HA 24| el AT} Q)
ong 2o o|ro giE AZESH] ¢ 2 9 =¥
WA et dol=E testAl 2ASIAY, A7RabEol
AE Fdote ¢ AHF0d 52 HiA B35 A
St Aol Basi
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