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Brain Function During Recall of Anger Experience According to the Level of Trait Anger
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Abstract

Trait anger is one of the psychological traits associated with experiences of anger. Individuals with high trait
anger become angry easily at trivial events, and experience anger more frequently, intensely, and over a longer
duration. This study aimed to investigate neural responses during experiences of anger, and identify the neural
correlates of trait anger. Thirty five adults participated in the functional magnetic resonance (fMRI) experiment.
They were scanned while they recalled an anger-inducing memory that was supposed to evoke an experience of
anger. During the angry recall compared to the emotionally neutral recall, our participants showed greater neural
activation in the right superior temporal gyrus (BA38), left inferior frontal gyrus (BA45), right thalamus, right insula
(BA13), bilateral cuneus (BA17), and right cerebellum anterior lobe. The correlation analysis revealed that trait
anger scores were positively associated with right insula activity during the angry recall. Individuals with higher
trait anger were more likely to show greater activity in the right insula in response to past experiences of anger,
as previously implicated in various studies of emotional processing. This finding suggests that trait anger may be
an important factor in modulating anger-related brain activity.
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Nimmo-Smith & Lawrence, 2003; Phan, Wager, Taylor
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Table 1. Talairach coordinates and t scores of activated brain regions

Region BA L/R coordinates t # of voxels
X y z
Neutral Memory Recall
Lingual Gyrus 19 Left -10 -84 -2 8.11 362
Calcarine Gyrus 17 Right 16 -86 0 7.16 216
Anger Memory Recall
Inferior Frontal Gyrus 47 Left -42 20 2 11.29 3302
Cerebellum Anterior Lobe Right 4 -46 -12 9.72 3217
Insula 13 Right 40 10 10 9.23 1621
Superior Temporal Gyrus 38 Right 42 -36 6 7.63 130
Anger Memory Recall > Neutral Memory Recall
Cerebellum Anterior Lobe Right 4 -48 -12 6.57 3887
Superior Temporal Gyrus 38 Right 40 -38 8 5.21 263
Inferior Frontal Gyrus 45 Left -52 18 12 4.60 1029
Thalamus Right 2 -6 10 4.28 803
Cuneus 17 Right 16 -92 2 4.14 461
Insula 13 Right 40 8 8 3.68 573
Cuneus 17 Left -12 -88 8 3.07 129

Anger Memory Recall < Neutral Memory Recall (No regions identified)

p <.05, FDR-corrected, £> 100

Z79M = = lingual gyrus (BA19)
9} 9= calcarine gyrus (BA 17)7} &43}= 3t} 1
Z7ol vlsl B o4 45k o 492 5
cerebellum anterior lobe, - superior temporal gyrus
(BA38), = inferior frontal gyrus (BA45), $=
thalamus, -5 insula (BA13), 12|32 %= cuneus
(BAI7)©1 Atk WAl £z 273 vlwste] T X
Aelld 24skd ¥ g9 ok 74 d99

Talairach #3#, ¢ 3t Table 19 A| A5} th
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= < ZeIst7] f18ke, 7l
7ol & 53t contrast mapZt 54 i A
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et 5 insula 7FO] o]l ]S thp < .05,

FDR-corrected, k> 100; Table 2; Fig. 1). & 3}d ¢

o
—h g ox

ox.

Z insula®l 4] % signal changeE FE3lo] 54 1=
Apete] Ao tigh AN S AAIS A3, Eie
AP0 g AT Tk Fo] fog o R

et = .45, p <.01; Fig. 2).

Fig. 1. Activity in the right insula, which was positively
associated with individual differences in trait anger
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Table 2. The region of significant correlation between brain activation during the anger memory recall and score of trait anger

(p<.05, FDR-corrected, k> 100)

. coordinates
Brain Region t # of voxels
X y z
Right Insula 46 6 -8 3.86 218

30 *

% signal change (right insula)

trait anger

Fi

g. 2. The relationship between % signal change extracted
from the right insula and scores of trait anger

7= B A3 Eotd] @AslEE ¥ g9 &
54 Bt 3™ e ¥ 998 etk &
ATFoA AHEH B AT BeE aygoez
e Aoz Yelyth BE Ad A £ A
e 34T o, i =2 F(0-108 HAGg A el A
74 o hHE AFsUTty Bisigon, ¢ A=
T3 BE AY AriAEe] oY S A &
gty BTt

RO TV R |

cerebellum anterior lobe, -5 superior temporal
gyrus (BA38), = inferior frontal gyrus (BA45), $-
= thalamus, %-3 insula (BA13), 12|32 %= cuneus
(BAI7)olA o @ol] &8t o] A= i
AAel Al B B AEd ¥ 7l A7 At

& %] 8+tH(Coccaro, McCloskey, Fitzgerald & Phan, 2007;
Damasio et al., 2000; Denson et al., 2009; Dougherty
et al., 1999; Lindquist et al., 2012; Murphy et al.,
2003; Phan et al., 2002). ©]& g 7]& A< A€
A= x5 4T o prefrontal, temporal, ZL2]3L
occipital cortices®} 2> o> & G} thalamus 2t
insula®} 2> limbic golellAe] ¥ &4 St
cortico-limbic 95 EFst= T 4P A #
HE > Y| E9F(brain network)”} = 7H5AS
A AFRITE,

Sste 2t 499 Ve AvEY v 2
Superior temporal gyrust= A A= A Qlste] 1
A3 AAA eu g a4 a Hrtele A Ad
o] Ikl &l Slth(Adolphs, 2003; Allison, Puce
& McCarthy, 2000; Mazzola et al., 2016; Paulus,
Feinstein, Leland & Simmons, 2005; Singer et al.,
2004; Xu, Gannon, Emmorey, Smith & Braun, 2009).
T3t thalamusi= anterior cingulate cortex, prefrontal
cortex, anterior temporal cortex, _L2] 3L amygdala®} 7]
SA AR UEHIE olFo AM ¥ FA
(forming)3t2. T = T8 9T 3} =2
oA 9lthHirayama, 2015). U2} A Azl g9l

amygdala®} 7152 ZAE 7FA= inferior frontal

rlr
pov)
|o

A9}

gyrusi= amygdala 285 At o ¥h3S ¢
Ashs 9oz 4 thAlia-Klein et al., 2009;
Fabiansson et al., 2012; Pawliczek et al., 2013). L]
3 insulas e, @ o9 A2 G Aok dEE A
A IAE sl o dRbdo® 893t Em(Wager
& Barrett, 2017), A& 21737 ¥H3-S TAAT = 4
o o] ti(Bechara & Naqvi, 2004; Lindquist et al., 2012).
g YA AW A7 RS (interoceptor)

oA o= ARE FHse] AA ATl UF Fohz
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