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Abstract

This study investigates the impact of threat time uncertainty on response inhibition and examines
the moderating role of trait anxiety. Using a modified NPU threat paradigm, threat time condition
(neutral, predictable, and unpredictable) was manipulated as a within-subject factor, and trait anx-
iety level (high vs. low) as a between-subject factor. Response inhibition was assessed via the Stop-
signal task (SSRT), and state anxiety was measured after each block. A total of 65 university students
participated. Results showed a significant main effect of threat time condition, with SSRT following
a monotonic increase of “neutral < predictable < unpredictable.” A significant main effect of trait
anxiety was also observed, with the high trait anxiety group exhibiting longer SSRT overall. Moreo-
ver, a significant interaction effect revealed that high trait anxiety participants showed a larger
SSRT increase under unpredictable threat. Threat time uncertainty also significantly increased state
anxiety, but trait anxiety did not moderate this effect. These findings suggest that unpredictable
threat impairs response inhibition, particularly in individuals with high trait anxiety, and this mod-
ulation occurs primarily at the cognitive control level rather than in subjective emotional experi-
ence. The study enriches the understanding of the relationship between uncertainty and inhibitory
control and offers implications for anxiety intervention strategies.
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1. 5]

5 MNTFEAE TS P G E AW T AR e . IEak, AR, BUs. S5 EHA YRR,

H - BNAT T 5 = AN E PE[1]-[6]0 AFAEVE S AR FIAR DA 22 55 22 Mo B[] JEURE DT ARG, A
FRYE[T]-[11]e OF — EHE MR EATE S INAIEHI SR, DL M % ERES[12]-[14].
Alquist J.L.2 ANTE 2018 R ILA N 5878 SR AN 8 PEAE 1S AMARTE LG AT 45 Hh B IS RE JIBRAK, b JE DLt
— B W 7 R BN S M T B EBAT IIRE[151[16], BEAN, G W0 VLRI 7 S f1 X AN o2 1k
AT NRBLIRAIA[17]. Seo 25 ALE 2023 4EAH I 2t B NPU Y83 UHF 78 1 I\ A0 A7 40 4] 3 15 AN B o P (10 AS 6] 7
T O AR B S IR 18]. ARF A %00 R NPU Y% B 780 78 BUb AN 5 5o S L (o ) 30 i ) 2
W), PR ZRG R A R K 75 R eI R

1.1. REfEM

TR M FIR T A FE AR REATREPE[19], UCHAMETETCVE TN 4R 25 R B 3R - TRIHEA—
B, RIS O ELRAMT . Plaget (1960) U M\ UK & M FEFR AN e IR T B N0 & ROEHE B IRES
[20]. JEZRHFEE I — L a5y T AR e ERI4EE: Weary 5 Bdwards (1994)$¢H “JEEAMEM” , Van
den Bos (2009)5: 1 “{5 B AHEM"” , 1M Carleton (2016) M H & & L —— “EALAZ X _EXHE B 5t
FIBEN” [7] (217 [22] o KIALE T AN 5 RAS B4 1T Bt B0 AR 3 - 0 BEXUE M . Greco 15 Roger (2003)
BRI, AN M B OE N ei - A - B, ST S ROEE[23]: Peng £5(2020)i — 45
o A ENEE ) SHEEIRIEAE . FEACEERE . IRES KRS 2 Bl il RUES UIAH 5 [24]. BRI RT WL, AN e PERE 2

ik
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A TR RS E R I, A — il Py A R 4 U A 6
1.2. fEEEE

F % H R AT DI RE R B A BG4 . BB T Re A Rt s R A S, # IR NE B AR
F R BIAT N[25] [26]0 BFFLHE NN, AR R IR, T B AR EORBR T R A e R
40081 B RE ORI S BB B, AT R B AR s R4 (interference inhibition) A1 B 1] (re-
sponse inhibition) [27] [28].

TR 8N A AE DO AH B 5 5+ 15 S BT PRI, BRAS 4 E S BTG S I ORI ), AT
524900 Hbr—EU [ M. 1X—RE 777 183 Stroop {F55 . Flanker 1F55 28X Simon 4551 LA ££[29] [30].
XA 55 BERAMATEAFAE R B R B B rp s e e BRIy, AT R R AR A 0 2 T b A 58
15 B HIRE

SNSRI NHEANRLEAT NPAT BT B, BERS 2% 1E BB R B 8 ) el B R S A3 SORE[3 1] L2 g
JE 4 Go/No-Go f£55 5 Stop-signal 1155, W #ERAMEAESMNAE 5 HHLE B4 1 ERE € SR, H
Stop-signal {45 8 AEAli $2 S B 2% 11 ) Bh s it 72

42 ) 1 SR B T R 2 B 0 S A Y B A 0 XURGE (321, RS A 2> D e AN etk o (331 B4t
i E S A m ORI TR G, ARSI, AR . TSR ). A DI AIE 4 5 [34]-[36].

1.3. FHEM. FESHIHEHEZE

ANH T PSSR A ) AP AT DhBE B A B35 520 . Buetti 5 Lleras (2012) K3, /T4 R BHIA
e PERE IR, R 7E Go/No-Go 1145 H 152 1k s B IS ) S 35 A, R H P42 1) R F#[37]. Hartley 55
Phelps (2012)7E S5 A2 57 S A 55 v [FIRE R I, AN E 1R 23 B 95 AMARAE J5 Bl b 11 B Fdss il 5 vk oA e
PE[38]. Alquist %£(2018, 2020)if it — RFIAF Tt —BUESE, AMALEL Jitth 2 i R sl BRI 55
HPUTIRE S E AT RE /1B L T B#[15][16]. Linkovski £5(2021) I35 Hy, 6 75 S5 300 1) 25 1) 0% R
B 0 43 HEIH = AN E 25 R IRAT AR E[17]. IR LR UL R, A E PEAS R T 25 IRAS, B A
55 H AR F A 3 i R

MARZANHI AR, AT AL 5 gz i 9 26 o 1) 2 AN X S FE B &, B G AT 4071 12 )2 (ACC)
B AMIIRT M K2 2 (DLPFC) X FiT 5% B2 2 (AIC) [39]. X UB[X sk [R]INf 2 5 b 28 Wl 5 e i dfl, 7R AN e
PEIN 5 S AR 45 0 b JL S0 O ph 2 A

FEFEM A AR AN M N T % O DB M. . AR Grupe I Nitschke (2013)32 H i) UAMA #5784, 4=
JE T AN PRTE B AN R 1 B8 6T T A B A RS TR 22 [40]» B AR B, B PRS2 51 R
A AZ AR 0 R 2 (00 FE s, T 5 AR R 5 RARAR IS [41] . FRRAME G 28 646, 22 M5 IA 1
H 53 R . Xin 25(2010) /% Eysenck 5 Derakshan (2011)f8 i, =18 REAMALE #1142 4T 55 o [ JBi i
B, BHRERE S, BRI ERIE N ZH42] [43]. Moser Z(2013) )70 Mk — R I, #& &t
) 555 DA 47 1) X 4% 1 0y e 32 2 s e v 8 s 00 -5 s 2 U0 i e [44]

XTSI 52 B FE RS AL R 22 S R T o RO A R S B A AT BB R R A U, TTRES
FE RS LRI R 28 SR [45 ] W FTR I, 45 0 A6 1 v R A A AE JB D BB e 155 5 B 5 s 0440 o) PR e
[46] [47], THIE BE AR REA I AE I I B TH 15 26 S i Al gk 42 1) 48]

g5 b, ANH e VT R iE I SR ORI £ FE KT I S50 ], ET A DR AR A A 2 S =
IANF LR . AW 2 AT AR EE R M (R 52, T 0 BB AN e 15 858 R AR IR 5
NI AE AR I AT D o A AR AN R A R NPU ER[18] [49], LA [ ASHf 2 M
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BRPAREE, PRV IO OS] (520, SR AR R R A, R I SRS SRS AE A S TR AR
PR R AN EE . RS I R 6 &

2.
2.1. H®Y

22 N AN S PEST S NI M AT S EE OIRSERRER, DA R 2 S AR .
2.2, #iR

AWK ANR G vt RN ETT 20T geitfide . M G*Power 3.1 [SO1THHEIFHA AR, &
B F K5 H 1) ANOVA: repeated measures, within-between interaction, KRN &N f=0.25, HIEIhR(1
— PN 0.8, WEMKEN a=0.05, FHEREN2, HNZEKVFRA 3, HEAFHEKERDH
28 No ARBTILAA T R ZAYIK 66 44, 216k 1 S AF55 NI Bt 2 Mol s, A28 65 A,
PR 17 4, LR 48 4(73.8%), HFik 20.98 £ 1.97 ¥ . HFIEMIEHR .. LEE O, LN
s IR IR EEIR AN R o S250 45 RE iR O T R MR SR Ie H K, S — 8 B AR S IS 56 4k
T o

2.3. SCIEEt

KHDUR IR AT, b Py 18] S5 AR LUtk « Py TRIRf 2 BB EsT TR AN 52 ) o B ik Y
i, FERERAKCT(E . )RR & . AR SRR R Stop-signal WHRAE 55 HH & it AL BRAS HH T
121115 5 [ N B (Stop-Signal Reaction Time, SSRT).

2.4. SLEREFAMAR

2.4.1. FREEESE
S FEFEINEF 1, WFA - STAL-T #353(49.90 + 3.07) /345 IO HT 27% (53.72 + 2.09) J& 27% (46.38
+ 12K N IR T AR IS P[5 1]

2.4.2. BR

NPU il 2 a i A [7) jgl ol 13 0 (P P T Jg i« R T 0 Bl A w0000 P J Pl 1R 2 AR 5 R R
JBi[49]. Seo %5 NJEITAE UG I NPU i =X P - n-back T 2588 78 A S 5 Aar 0 e 8 55 A e 14 A ) 7
TR A RS D) 60 T 75 0300 ) %o+ 5 A B 2 7 ) SN[ 18] 0 ASHIT ST WS FH Seo 25 A ik K, 3@ 152 NPU 14
T HL 58 BSOS [ 2% A () 8 7 AN g R i &, 9 N R Stop-signal 155 3R HPE A8 & (S N4 i) Fa 475 o

2.4.3. BN E) AR E IR

ST B R 0 53 22 = KN R 2 T A M T S o B TR 8 o P A AT ER N, T AME 00 15 7
FrLE R, MRS R FE NN, HAMEREL SN 12 mm. JEEM (G SO fERR o
M7 VA T AMERFSE R IR €, WA S R BRI BG  BR TR E (5 SR IR “BE )4
HMERFSE RIURE (0, b4 27 1 s ik 0 g P ok T B R A S 8, 5 T B 2 DA SO = R T
TS R 7, BRI IRV 5 i RIS AL AN 5 (5 SC R TAR “ANHfE ™ )RR AMERFS: R €, IR
SAEREALAR VR B AR VTR B A 2 R R, RS R i & BB A “2 7, amAbie AT e K

2.4.4. BRI
SR FH 2% 5 Mg 75 I )38 ) A TR s SR 3P 7 A A B T 3

DOI: 10.12677/ass.2025.14121134 652 FESRERTH


https://doi.org/10.12677/ass.2025.14121134

£ 7w/ 4

W TF TSGR ELER X B R R Ao ny . BRIE . BRI LS DL 7S S A A 20 S IR fRT
PE W AE, bfE 20 kMRS S ER — 2 G “IA D iX B AT 2 KR P A R K B AN /
7 (0~100 H9EEECIEHLPP o0 )0 e s A U EAT VP8, S6A 26 4 RZFEAETER TIFE R, RJGEEFEIT
535t ie [0 P 26 M 75 5 0 A IR B A 2 DA B S A B 75 ) A g SIZ 565w A FH P e 7 i il e 75 R s A G
91000 ms, RFFZE 44.1kHz, 16 fifEiEkg, & ifid PsychoPy ¥, HES BT ARG
INETH TR 40%, PRS2 85 £ 5 dB(A), A i & — 5.

BR8P 1 I oK 18 Tl B B T 2 TAPS, 7 L rp A7 A 2 20t TR o o 38 e R P52 26 v
(19 20 5K B 15 S S v s A 1 Sl i, R BB R R DT 1000 ms, R E S5 KNS -
AR IR AME AR R (TAPS 475 : 0004, 0008, 0016+ 0021, 0024. 0026+ 0028 0039. 0060. 0062. 0067+
0071. 0073. 0077. 0092. 0095. 0106. 1617. 2053. 7361).

2.4.5. RERES

A TR HHE 1147 54T 55(Stop-Signal Task, SST)YENWNHRAT S, LI EAA I ph3h (5 S0 i B
BTSSR B RO HIARE R, HEZAETENZ <7, =MW <57, 4082
% E BT “X7 IS 5 AR TR B [ B . ARAT 55K B IE RL 5 1145 5 4838 (SSD)iE 5
FERF, HI46 SSD SN 180 ms, #1511 Zh M SSD #4701 30 ms, #45 1E 2R W98 /D 30 ms, &= S 15 1k R T
FIRFFIEL) 50%, SLEIGHLS R stop Wk EE WL 1.

2.4.6. MSHPHIIBIRIE

P& A6 DU 1 5] 5:9%:(Bayesian Bootstrap)fiti 11 4% 0 48 F5 457 1145 5 [ W i (Stop-Signal Reaction Time,
SSRT), f% Matzke et al. (2013)IAEZE T 1K[52]. %712 X Go 5 Stop WK 7 H#E4T Dirichlet AL
HRAE, WM& 20O, FTANSE SSRT WG54T . M LGAE SR E, 127710 50 RE R A HE
B A RIREOR RS, [FRAE R R . BE B A X IR B

2.4.7. LWHRIE

PR B AR 8 T AR TR SR T AT S fEBE R B — N B I AME, XA IMEFR R
SR, £EFRRE RO — A HIW R RAIES, WBLRFMNE “F7 , WIL=MAF0E <17, %4
ORI EE LHHIOAR) “X7 B ES S5 AT A fodd [ v .

HNG B, GBI a s H k. e A E &S — A, Hdd s & 18 Mk,
S AHEPAE S 24 MR, B RIS KA 6 Ik, stop BRI 8 K.

Table 1. Experimental trial arrangement
1. LR R HE

BBt PG £ SENY€ B S Stop R KEL
2] i 18 0 1 6
i € 24 5 1 8
A E 24 5 1 8
1Es i 24 0 6 8
e 48 8 3 16
AN E 48 8 3 16

IEASER AR 12 AN, S - € - Tk - AEE BT E - AEE - TP - BE I = IRAEE,
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PR 2 B —Fp DLHCP AT BB . porEs s 24 kiR, 852 AE R 48 DMilik, &
PRI KA 8 IR, stop 1R URAE 16 U, T B IS [E) 8 5 2% A1 B e ) B R R © Mk v A Ttk
AYREE s Ja A TR) AN 72 2% AF S e (0 B A OUAE 1~47 10US BRI BRBE AL A A BT R A ik ok ] - i
(WA 1. 4 2),

Table 2. Balanced block order grouping arrangement

= 2. FERINF 2 ERHE

I3 e
1 ik - WE - Tk - ANERE - P - BE - P - AEIE - R - B - R - AEE
2 Tk - AEE - P - BE - P - NERE - bk - BE - bk - AEE - Pt - T

RELEEM R BRSBTS I —1E A gl AR R, 7o 5 45 AR w4
AERE AR BRI, TRy —%iER, BRI E—MESRBIAEEEF £ 44
JEIEFRIERS LR — ML E, B ESE R N T ESIE YT 0, EAEANERE; 100, JEEAEE)REK
R IFETE A EREEDRS RS, FREA 10 s RS TE .

HARIR U 3R] 1500 ms, B2 71 R AT BR K 55 250~1250 ms 2B, 285 23 500
ms JEAL A, PR E A 2 SRR AR O EIUEIEL A A R <2 7 L s BIUT S EE, 3 1500
ms A SN T], B2 AT SRR 23 5 22 1500 mso A5 A4 N 1500 ms 5 HBHEN T — MR BROLIE 1),

= BB R R

3/?

Figure 1. Diagram of experimental procedure
B 1. KRR E

3. &R

SR B P ) 1 S B BRI o RV AR e (R ), AR 98 QU IR B kAT 1 RER k. S5 R BN,
MEHERESLE YT REER. Bk, RS EAES N SHA . AT G
£ (M=20.98,SD=1.97), AT FHENFIN LR ISR ERIBr B . BEAEBEFLR W], H0d 2 H A RN e
NEZ B AR TR ST, 2 RBN53] [54], AW IS RGER PN A&,
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DL SSRT MNNAS &, B FIZAECHYE. B AHE) AR A REAKCE(E . ) R B 2 &,
HEAT 3 (464) x 2 (LA FIR & W THE 5 5 2 5 1 (RM-ANOVA). Mauchly ERFEVERGIGRH, B
8] 26 A RN I ERTEAE R BEAS AL, #% (2) =13.498, p=0.001, K IFET Greenhouse-Geisser 7724t H
FEHATRZ IE (e = 0.836) 0 45 R~ (LIF 2), BB 8] 2% 4 ) 32 2408 2. 3, F(1.67,105.38) =31.73, p<0.001,
np? = 0.34; HiE %M =0.232, SD = 0.05)[) SSRT &35 T i 4 1H(M = 0.244, SD = 0.06), T ANHi5E
2% (M = 0.250, SD = 0.06) X i Z K T sk fF . Rl FERE M RN 22, F(1, 63) = 13.36, p=10.001,
np*=0.18, FHF R4 (M = 0.244, SD =0.06) /] SSRT 44 & 2 K F0E; i A B 4L (M = 0.216, SD =0.05).
%Mt < BRI AR B3, F(1.67,105.38)=4.81, p=0.014, yp>=0.07. fEIFRBIHE, (K4
J A FE A AR E 25 HF(M = 0.218, SD = 0.04) 54 2 2644 (M = 0.227, SD = 0.05) F Z R AR, F(,31)=
271, p=0.110; T =550 £ R LAE AR B E &M = 0.273, SD = 0.05)f) SSRT it # K T#iE &M =
0.245,SD=0.05), F(1,32)=12.93, p=0.001, np*=0.29. REMEMEL N LB LE BRI, KA R e
5 e AR FE A AR I A i A PR T e SRR %, B AR R AR AN 8 25 A T SSRT MRt K

EySLERTE
0.3 [ Low traitlanxiety 7 I
0 High trait anxiety l

0.30 l

0 ——

— 0.25

14

(2}

()]
0.20
0.15

Neutral Certain Uncertain

Figure 2. High and low trait anxiety x threat time condition—SSRT
2. SRR < BUAMATE S H——SSRT

Ak b SSRT 2L “Hhtk < Hisg < AWhE” Ml B, X5 sUbf o R i TR
M= EAERENZ, SR ERAEATE %M T SSRT WIEKHE N R, FEonmRe i M E Mk
o AN T P B BE O BRI R I B SR A b A R s AH LR, RAR R AR R R I Ak
PR T AR B, (EANE S 2R AR T 8 2 A AT e K AN 3

DR HE FEON R AR B, SIS TR) S5 A (P P S e« AN S8 ) RN 2 A FE KT () ik ) AR
PERE AR &, BT 3 (554F) x 2 (AL IR A 3t RM-ANOVA. Mauchly BRIEVERGIG R BH, B b [a)
A BRI ERTEAE R A AL, 42 (2) = 22.09, p <0.001, [KHIET Greenhouse-Geisser 7524} H H1E
HATREIE(e=0.769)0 25 R BRI 3), BUMETA] 5% 1 1 2N 2%, F(1.54,96.94)=117.18, p<0.001,
np?=0.65; HESIE T HPRASEEEM =29.22, SD = 10.77) 8 E K THi 58 5614 (M = 54.75, SD = 11.02), T
ANHE MM = 66.15, SD = 12.19) B & T e 25 A FrlfEE RN AR, F(1, 63) =201, p=
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0.162, np>=0.03; ZfF x FFPERZ HEERHTARE, F(1.54,96.94)=1.13, p=0.32; BF;(=0.016.

Fokdk

%0 [ Low trait anxiety r |
80 | EEE High trait anxiety ***

70

T

>
-;560

& 50
>
S 40
n

T

30
20
10

T

Neutral Certain Uncertain

Figure 3. High and low trait anxiety X threat time condition—state anxiety

B 3. SIRFRERE < EEERE—RESER

MG AR EH N T SRR R, BOATE B 2% 1 T PR £ 8 B3 T, JUHAE A 2%
NIKPf . 1X B B AN E VA RO 5 TORAS R, TR AR R R 3 T T I — K
4. Vg

A FOE SR NPU BE R, SR 7 B [ AN @ X SR (SSRT) RS2, J5 4% i A2
FERIEATER . 25K, EAMEBIMEE T, K SSRT B LK, 2I “FiE < Mg < 4
&7 BIHR B m R AR AN E SR R I IR TR UM R SR A R IR S £ P 1
N, (HRFR A EXTIRE MR LR E M . X —4 U, AW @ H 58 7 N AHEE S, T
X RN AE R R R R AMA TR R B AR . X IR 5RO T B AT E P 5 HATIEHIE &R
AT 7T 3 — [ 55]-[60].

AHFFII AR Alquist 552018, 2020) 5% T AN € PEHI S5 AT DI REITF 7 — 2L, H5 Park 55(2025).
Morriss (2023) 26T AN 0] T B F 75 < 5 58 B 480 s S PR R BIAHIR 2 [15] [16] [59] [RIEF, 33X — 45 Rt 3 HF
Badre (2024)5 Rincon-Pérez Z5(2025) I i, BIE S5 MR 2 THMHIN & S 1E. Beat, AR0FR#ER
TIREBHERES SSRT MIAZHANIFR, #M7E T Saviola 2£(2020)f1 Toakeimidis Z5(2023)#2 Hi ) “ R SR ZS
FEBIEMARIEZI 487 FEE, AMEERENS S 5 R A RPUEIER S 1% A BE[55)
[58][61][62].

4.1, T E M X HHIE B I HI 55

JB AN E P SR R R SEAM I SZ 45, PR B AR SRR A B SE Ao DN JCIE TR g, AN A
TR SIS IR, DT o FH A 200 S5 T 3 ) DX BRI, A 6T 25 H AR B IR NIk . A A
R, A EMES G ACC. AIC 5 DLPFC 2 [RIF#8& T [55] [56], FEURMZIEIIRCR TF%.
10N Dl 97 R A R 7oA = 97 N N (5 = N 1 IS RN 7 S A 2 I I O S = 0 2 75
A2 A SR IR TS B T H . AR, AN E B e R S AR e U N T, AR AR 5 %2
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FIFH, MIMiER SSRT LK . Rincon-Pérez ££(2025)F1 Morriss (2023)7E £ 4t 238 F1 2B HIF 58 b 45
AN 58 SRR T B, T PRAT Th RE A 55 B O S35 58] [59]

4.2. FREBBEFHEFR FRIMA

5 R REARRANMAT R 2R R A KRR M SV E R AR F) . TEAHETE A, kR A5 FE 4R AN 1 SR
NH) SSRT K H & TR AR 2, RS BAE A 2 (R I o B3 72 7 o IR B/ o AR R R 49
VE R EARILAESE M Tifi 9 F G 26 K50 b R WA AMATE FEIIRAS 350 B 5 S0, (R
FEBANMA T R B A T A AR A BT G 080, (IR AS AR R H 4 i 1) S i s e 49 B8 s T
TR SR A FE AR IR 4 1) 2R G M UM T s, TR A KT R IR A R R FLAM AT i Bl “ A 3 s
FER[43]. X —RIFER T R B GESIIN TR 08 EUE % MR AR, (BAT M i A [ .

X — 25 RO AR BRI TE AL T J7 M. KRR AT L@ EEG. fMRI 8¢ MEG BREHIAR, XT B
- PR BR AR OB S (A K%L BT . ACC. DLPFC)BEHATIhRE S M, M TTAS 6 7E =5 o R4
FERRAMEE, R EAATE BN S HAT IS 2 R G g 2 5, IRk DR R « RIS 4 -
ZEFATRN” BIILR . XM FERE DS 35 B M A AL - 48 7~ ARl o B RS e 52 g in 15 BA T 41 22 [R] )
a3,

4.3. FBR

K FAIAFAE 2 SRR . BRFEAS AR F RS AE R, ELE 0 b A S I 2 O 25 (A P L B A )
FTREXT A R ARG ENE « AMEEF LR AT T T BN IR b ORI B sl 30 145 1115 5 4155 (SST)
H LA 5 SN (SSRT), A AT I B HA FA0 ) 2 1) T e Fi A (U0 AR ACAZ i SR A)) - AT AR o LH B
RN S X S A 2 B T RS S s ARSI TR &5 6 A B O 22 R T ) 2 A I R T B I BT
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