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The purpose of the present study was to examine how arousal of task-irrelevant negative emotions affect spatial and visual

working memory, and furthermore, whether the effects of negative emotions can be regulated. To do so, Participants were

repeatedly presented with three high-arousal or low-arousal negative distractors while performing a spatial (Study 1) or visual

working memory task (Study 2). The results showed that low-arousal negative emotions did not affect performance on the spatial

working memory task, but repeated exposure to high-arousal negative distractors interfered with performance on the spatial

working memory task. To further examine the affective habituation effect over time, we split the trials in half, and found that

the interference effect remained intact for accuracy, but disappeared in the later trials for reaction time. These results suggest that

affective habituation from repeated exposure may have different effects on accuracy and reaction time. In contrast, visual working

memory performance was unaffected by negative distractors. These results support the claim that the interference is due to the

high arousal caused by negative emotion and show that the interference effect is not easily modulated by repeated exposure to

high-arousal stimuli. Furthermore, by showing different effect of emotion on visual and spatial working memory, this study

suggests that visual and spatial working memory are distinct.
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Effects of Arousal and Habituation of Negative Emotional Stimuli on Visuo-spatial Working Memory
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low arousing negative 2.49 7.28
neutral 5.12 4.4
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Table 2-1. Mean(SD) values of the each emotion condition

neutral t

high arousing negative p
accuracy 80.4 (12.9) 83.8 (13.5 11.361 .002
reaction time 651 (264) 593 (280) 2.499 123
Table 2-2, Mean(SD) values of the each emotion condition across early and late half trials
early half late half
negative neutral p negative neutral p
accuracy 79.8 (13.5) 84.1 (13.8) .007 80.9 (13.0) 83.4 (13.8 012
reaction time 710 (251) 626 (302) .046 592 (320) 559 (302) 529
Note. Standard deviations are in parenthesis
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Figure 2. Comparisons of spatial 2-back performance for emotional conditions in early and late half trials.

* pd01 * p<0.5 ns non-significant
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Table 3-1. Mean(SD) values of the each emotion condition

neutral

low arousing negative t p
accuracy 83.4 (12.9) 84.3 (12.8) .505 482
reaction time 529 (208) 535 (207) .064 802
Table 3-2, Mean(SD) values of the each emotion condition across early and late half trials
early half late half
negative neutral p negative neutral p
accuracy 83.0 (13.2) 84.5 (12.3) .395 83.7 (14.1) 83.9 (14.6) 894
reaction time 551 (230) 558 (222) 805 506 (225) 520 (238) .640
Note. Standard deviations are in parenthesis
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g bl iRt B ASEAH. olefet WsfA=o] Al e Hdsh=A AWEH. 1
At 17pge] 7 BeAs SHA WA=l Bis)
4 =7 FoSHAl AlZFA 2-back A RS SAAIZIA XSk
A7 13} FLsjt CHTable 4-1). E3F A5 13} FLsHA] xut Ajgizt <4t
[gos FEsto] 7 AZte] e Z4e AAsileu, &
4 2z HE AR obdet b AJRJol M 17bg o] HAA wsf
AT 13 Lot A=om Qg M At yERA] EStth(Table 4-2).
Table 4-1. Mean(SD) values of the each emotion condition
negative neutral t P
accuracy 82.2 (12.9) 83.5 (13.1) 1.237 274
reaction time 725 (380) 700 (385) 457 501
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Table 4-2, Mean(SD) values of the each emotion condition across early and late half trials

early half late half
negative neutral D negative neutral p
accuracy 82.0 (13.7) 83.7 (12.8) 217 82.4 (15.9) 83.3 (14.4) 581
reaction time 760 (365) 739 (389) .687 690 (458) 660 (397) 479
Note. Standard deviations are in parenthesis
Table 5-1. Mean(SD) values of the each emotion condition
negative neutral t p
accuracy 83.9 (11.2) 84.7 (12.8) .693 411
reaction time 629 (280) 639 (311) .064 .802
Table 5-2. Mean(SD) values of the each emotion condition across early and late half trials
early half late half
negative neutral p negative neutral p
accuracy 82.9 (11.4) 85.5 (11.4) .093 84.9 (12.8) 84.1 (15.2) 528
reaction time 669 (305) 675 (328) 919 589 (293) 604 (331) 740

Note. Standard deviations are in parenthesis
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Houwer, Hermans, 1994; Stormark, Torkildsen, 2004), A
Aol o] A= AdofQl FH Ao o&EsH] wizo] Al
TR FOALL] AR TEo] glo], AiHor HA 24

7Fs/dol itk webA 2 dAfelMe =2 e Ad
BAQ Aol RHEAHoR LEEoE: FWRE dojuA]
21 o] g AY71e BAE IHERE ol AR
AR A=o] A2eh FHAQ AE A7 B2 Ale7t
FoAEe R0 Wil Aew Ak (Shackman et
al., 2006; Vytal et al., 2013).

ot e Fad g WREARE 74 Aiodes SHElE
QI A 1140] e 2 dolld= /\]623% Adro g
TEoto] ZHh} oRE AJRYolA 9] A4S A
AerEolMe 2N oRF Aol RE RAAQ A=
Qe M a7t yehd WhA, 9RSAIRE 24 AT ZHE A
AMe AMA A a7 Uegou $ub AR
A B97F AR (Table 3). o2iet A= =0 Tﬂ‘*
W ezol AR dolh A 249 wst An A
2|9 &7 (performance effectiveness)? &8 (processing
efficiency)ell thd oi2A FFS vl 7FeAS AARI
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Kensinger, Corkin, 2003; Codispoti et al., 2016). o]=|gt
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o Rws} debicka Agteka gk B3] &
of mlAE AL ZAte) Gere BYHoR Au
o w2 gAteh Bl glo] 4ol o B A3

)
N
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nd

] o7} o] (attention disengagement) ==
=l ol AR M7 o] ¥R o @ 24
Shth= e HolZEth(Vogt, De Houwer, Van Damme &
Crombez., 2008).

]74134 44 A=o] Ax[A A F3hl w|A= FF
o 2=9] 2 el E}E} gkl 4 9l
FO)72k o] A

st 47 dth(Pessoa, 2009). £ &A7to]
A A7 52 FUsIAN 27 S50 OE A
A Hoja =S AFgetdet, 44 Ao weF o2 At
WEE 2 AT A= 2] o229 Ay BEHL ®
b B Aol A= A | HZ]':LOﬂ et =2 ZHdo]
7 #7119 JAE A He 78 89 F shdel
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e = d5S AAR
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Moriya, Sugiura, 2012; Souza et al., 2020; Spachtholz et
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Courtney,
2021;
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Woodman, Luck, 2004; Woodman, Vogel, & Luck,
2001; Wilson, Scalaidhe, & Goldman—-Rakic, 1993)
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2007; Oliveri et al.,
Tracey, Rosen, & Petrides,
& Camos, 2009).

EF BAARD AAAE S FE Ao Algzt
FAAAS FHoP] digel, 33t A1 A S
ST A9l gh=vl(Lee et al, 2019, 2021:
Lavric et al., 2003; Li et al., 2006, 2012; Liu et al.,
2018; Shackman et al., 2006; Vytal et al., 2013), TtoF A]
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S e SRR 2R e A7 A9l
3 Jslo Bk SR £ Aol 37 A

2001;
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S Hiskal Q7] Sobrth(Lee et al., 2019, 2021; Berggren,
2020; Moriya, Sugiura, 2012; Spachtholz et al., 2014;
Souza et al., 2020; Xie, Zhang, 2016). T}t E 3= A
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