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Effects of emotion on safety behavior decision-making of

low sensation seekers: evidence from ERPs
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(1 School of Resources and Safety Engineering, Central South University, Changsha Hunan
410083, China; 2 Safety & Security Theory Innovation and Promotion Center ( STIPC) ,
Central South University, Changsha Hunan 410083, China )

Abstract:  To investigate the effects of different incidental emotions on low sensation seekers” unsafe
behavior decision-making process from a neural level, ERPs technique was used. The Chinese version of
the Sensation Seeking Questionnaire for College Students was used to select low and medium sensation
seekers (control group). Then, video clips were used as emotional stimulus materials to induce positive
and negative emotions before the experiment, and a risk scenario task was set to perform risk decision-
making experiments. The results indicated that when the emotional stimulus variable was not considered,

there was no significant difference in safe behavior decision-making between the low sensation-seeking and
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the control groups. Under positive emotion, low sensation seekers maintained risk aversion. However, low

sensation seekers were more likely to make unsafe behavior decisions regarding behavioral performance

under negative emotion. Under negative emotion, the latency of LPP induced by low sensation seekers was

delayed, indicating that the interference of negative emotion made it more difficult for individuals to

classify and evaluate risks. Therefore, the intrinsic reasons for their external behavioral performance can

be explained from a neural level. Therefore, emotions play a moderating role in the process of sensation

seeking affecting safe behavior decision-making.
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Fig.3 EEG topography of different sensation-seeking groups under different emotional states
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A5 SRR Sl A ¥ F pH

e 0.03 1 0.03 5.026" 0. 039

A 15 252 R JRevt TR A7) 0. 033 1 0.033 5.570" 0.031
PG EES) 0. 096 16 0. 006 — —

Sl JRGE TR A 0.379 1 0.379 4.033 0. 062
P2z 1.503 16 0. 094 — —

H TR p<0. 05, ERUNV IR E ;  FIR p<0. 01, EROW B2 ; ™ IR p<0. 001, EROVH B £ 2—FK 4 [F,

W1 2 A (IE M/ M) AR 2N 2 1 IR
TR IS (X RRAL/AR) 1 R AL 1) A2 | 43 A7 4
BIR N IR AT 2, Wk 2, S5 R Won . B
TR FRM [ F(1,16) = 0.051, p=0.824>

0. 05 AN Jib 3 | 175 2 2 AURI S R AL 2 B
[F(1,16)=3.239, p=0.091 ] A W& 458 Ui0,
FEANTE SENG 2 DR R i ARk oKk 4 5 % B A 1 °F
PR TCGe T2 22 5, FLAK 2 TR 3 IRk b oK



hoE e B o o

343

i} 8] /ms
(d) f&&HEFR-P3

=4

i} 8] /ms
(e) IR HE F3R-Pz

- 48 - China  Safet Science  Journal 20244
y
-12¢ -12¢ -12¢
-8t -8t -8t
> ~4r > 4r EPN > 4r
= EPN = ~ o =
g 0 £ ST 3 0 W“’\A\ !\ 2T I 0 NN
® Nt % VAN & "\ AN
/\ v N W2 /
4l AW eV 4l o al JM\\ / - cJ/
o S o — S o S
— IEMET % — IEMET % — IEMET %
12 1 1 1 1 1 1 12 1 1 1 1 1 1 12 1 1 1 1 1 1
-200 0 200 400 600 800 1000 -200 0 200 400 600 800 1000 -200 0 200 400 600 800 1000
I 18] /ms I 18] /ms i 18] /ms
(a) XTI 4H-P3 (b) APz (c) XTHE4-P4
121 -12F 121
-8 -8 -8
> 4r > —4r _—s
= = EPN =
E EPN it E Soal 7 B b — ol
] S % AN BT e
NI T Rt 7 s
i 4 4 \\\\/ -
o B o SN o B
MRS NREATED IEHER 4%
12 I 1 1 1 1 1 12 1 1 1 1 1 1 12 1 1 1 1 1 1
-200 0 200 400 600 800 1000 -200 0 200 400 600 800 1000 -200 0 200 400 600 800 1000

i} 8] /ms
() iR 5 F-5R-P4

ARSI KAEARBERETHRR (X P3Pz P4 H5])

Fig.4 Waveforms of different sensation seeking groups in different emotional states (P3, Pz, and P4)
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Table 3 ANOVA for EPN mean amplitude
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Fig.5 Moderating effects of emotion on safety behavior decision-making during sensation-seeking
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