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k! IERY £ B #By

CPERE RO BEAEFS, NS ARG E 5 5086 %, FK 400715)
CrhEBFER ORI, L 100101) G i ERERE RSO B2 R, LI 100049)

oo

W OE WD, MESEEEEE A CTT A R R R LGS N ABE ARk . (BRI T MR RE A 4L
o WEAEAT R IO E DL PR AR AR R . AR T 52 2B HERFAWK, K HBEVL AR A S5, R
FHRR B /R4 22 B M (Trier Social Stress Test, TSST)IS & MMM NI N, 455 55 1R B IE S (Error Awareness
Task, EATYRZEMASEN LT U5 R IR SEE R TR FE . DS AR 0 45 5 8 7R 7 S I AL I S 55 ) e
TREZ B . 038 NEBUERGN A FRARS R PEAR 2 34 2 TS A, SRR RO R R Y . AT s R
TR R R R IE A R R TS, AR RN R N B S 2 T A 20, N AR E IR E
R Z G R L IE# R B B P AR IR EHR 2 F iR, FE S AR SR BEHR 2 5 1Rk IR R
TRT I LH o G5 R SRR AR T AT B R SN W K, BIMEAEBER B DR S R IS O, AMAERIAT N
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WP ST 2E . AV UL SRR AT N R RS, BRI G N T

X SRR BRRER BOBURE; HRORTRE
HES B84S

MATHE B R A TG e SR A0, ] PR A A5
WP R R Y A A JT X IS R AT S AT R A5 DA N
WAL AR U B, BRI LRGeS
EE R I RN I 15 RS Fid B2 (Gehring, Goss, Coles,
Meyer, & Donchin, 2018), JEHifF5E iR MATEIL
A I o Al N R N R G R R VA €
UL LA A1 5 U1 (post-error slowing, PES)
5% 5 IE 56 R 3 T (post-error improvement in
accuracy, PIA) (Laming, 1979), Mo W= BiS#E
AN AR A R S N ) M AR 2 5] R TA RN AR I Y 4 T
AT R B YR JB 48 (Botvinick, Braver, Barch,
Carter, & Cohen, 2001). i AL 5T A& B 1= A4
5 8 5 Y 325 A7 404 K BT (anterior
cingulated cortex, ACC) F1 F # M 7y & if 12 &
(dorsolateral prefrontal cortex, dIPFC)AH3, H.rp
ACC Bt kAT R 25 5, dIPFC £ 29 K AT 55 M0
[ FEME FNAT N 1945 il (Yeung, Botvinick, & Cohen,
2004) AR 2 52 BR 2N 5 1E B SN A AE 25

R H ) 2019-01-14

SERT, ACC 2345 5 143 2 17 TT AR 1Y dIPFC,
3 Ao B TN S T K P LA S BT B I 5 g - 92
IRATTE X T, 23 BRERE R S AR,
JHEA R 2 AE, OB PR T S RN, X — &R
G B U KRB FR R R L (stress)  (Dickerson,
Gruenewald, & Kemeny, 2004). 7EN i A)IH LT,
5t 0 ) 7P N AR 6 2 TR I e i R T ) R 3
W, SR A R E (R R A2
Wh o X BB f a3 W Y LAS B e 23 38 5 A A% ) T g,
H 2451 5 1 A5 B9 2 4 in T (Vijayraghavan, Wang,
Birnbaum, Williams, & Arnsten, 2007). ZBr E, #F
FRM S GHEGRIN TR0 i R 25 32 21 W 3R
R SCPETE NS, Fbin ACC T = N AR 58 A A 5
B 1 35S R 2 (Pruessner et al., 2008; Dedovic et al.,
2009), dIPFC o7 AN 38U HH 30 30T D55 i B4
(Arnsten, 2015). BRiLZ 4h, —LERFFE 7R 2L R
SR AT D8R, 140 TAEiE 12 (Bogdanov
& Schwabe, 2016)F1A 1 R i P (Plessow, Fischer,
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Kirschbaum, & Goschke, 2011), Hiltt, F&fT0] LLE
W IS 38 AT RE 24 A3 i R T A

EARE R, A IR 2 3 MR iR
W R BESE R BUA T IR A, A0 5
Ffig(Post-Traumatic Stress Disorder, PTSD)/{MA ¥
B 1% W 4% 7K F- BT 2% (Clemans, Elbaz, Hollifield, &
Sokhadze, 2012), — %2R I 2ot I 5 9t
SR NI P FE R IR R SR Y)fig(Cavanagh &
Allen, 2008; Whitton et al., 2017), LA /5
& THRIGAT AR, (HARBEA A8 75 DR A
TAMARY SR G4 o0 Tad A%, 2240 Cavanagh Al
Allen (2008)ft FH e xff 2 8502 W A 55 L3 T L
RET IR RGN T2 5, (BIRGER SRS
1 R < S DA €y A =2 e o I 0 A | 1 TR TAAN
AR R B ER A, BT IR A1 LL& AR (Di
Gregorio, Steinhauser, & Maier, 2016; Endrass,
Reuter, & Kathmann, 2007), 52 UiA %45 1=
W TR AR ST R I et 5 o B B AT R
1k, DESCIRAS T AMARRTEZ KBRE IS A Cr
1R BN LA B i 58 W 4 (5 R U 9 B R S AR T R
AT ERANAR R0

Sy dE R BT BRI Tad A, ASHESER A
H IR %125 B 055 K& AT 55 (Trier Social Stress Test,
TSST)F4E 1R Z T 55 (Error Awareness Task, EAT)
(Hester et al., 2012; Hester, Foxe, Molholm, Shpaner,
& Garavan, 20050 T 2N T s RIEE S
IR IEAT AP R . AR B PME 55 B go/no-go T
S5 gk, WAL SE M go/no-go 155, %
XA CBYET R RN AT RC . BORAR RS S RE D]
A PR AR i IO B IR B AR A, JUAE
J5 AR BEFRSEARIC IO AR R B R B3 %
B 1% 1 FE BRE AR 10 By K Y DA B i e 1 7E S T
BEHCIRS T B RS SR MR 42K, S0 SO Bl 1Ak Y
TEA 385 SO IR T LA S R 45 5 45 T K
TE S50 o TR b FA TR 300 o WSO ER A 0o 38 | R B
Jo T . ARG 25 5 R A A e
Y AR B BR ZS LA E 2 5 5 & T #ial
Y BCIRAS o FRATTHERT N e 5 4 il A A A iR
PUERG R | R EAT A B AT RN 28 5ok %

B2 R IO AR W A TR S TR R R,
1 W5
1.1 #ik

T HERR Lo A B 9T 5 | A 38R A T X B

FRBER R, AWFFEAFRSE T 5 M8 (Kirschbaum,
Kudielka, Gaab, Schommer, & Hellhammer, 1999;
Laredo et al., 2015), FHZEHT 2R GLIE DS HAR
H# %2 (Beck Depression Inventory, BDI)AI4E 1% 14
1w 7¢(Life Event Scale, LES), PAHERR P4 06 1k
ARSI FE MR, 56 44 WIS 5 TR SE5,
4 24 Wl DR Sy e YRR A e 2R R/ R T B A
26 NPHIRR . R 52 Zwik, N 26 A, &
Wil 26 N, FIRTLRE 18~23 %, ¥ NAFIF, B
M5, o E /A5, TS AE R, Bl iR
HIF 24 /N, PR IR 24 it 2 5 R0 208 s ARl
K LA SISO /D REVEIORE, SEHT 2 /N R,

PORAE M Z J IR 2 5 3 FERU0 R ol il . A7 ¢
IR TS W, I RS54
—E AR

1.2 SRRl

121 DNilEBERx

TR 13 ANWH, HHRM 0~3 43/ 4
RISy o W oriBE, SO IR R SR, T 8
A3 IA A AL T BE LA A IARARZS o A 5T HEBR
TR 8 73 A(Beck, 1968).

122 NHBEMBRRE

ez H b, #aiEad 10 S0k ey A C
JAZ B Y AV 5ROKF, TARR AR R, 10403%
E IR Q8
1.2.3 RS- R R E & (State Trait Anxiety

Inventory, STAI)

ZRFR T2 4 S0, RIS EIE
FVRE AR B A i 3K o RS R EOR W
AR < IH B ot 20 B R SR DA X T 1 R SRR O
JoT £ 73 3R U SR A A <P I sl < — B Y
JBAZ R VPATT H H £5 TSR (Spielberger, 1989).

1.2.4 IEMFAG 4 1HZ = 3 (Positive and Negative
Affect Schedule, PNAS)

A RASE 20 A RAMAOE B A, H
H 10 NI H ORI S 45 K5, S5 40 10 A TH
ST ARG 26 -, B DL S SPEar T T E B
O A BE IR A (Watson, Clark, & Tellegen, 1988).

1.3 SRIGF i

NPRB B BT KPR ZI7E 12:00~18:30 Z [H] A
PR, PR SR ANAE i R BE N T . SEETE
B S E N AT, FERT 90 A3l ELARRR UL
1o A pl il Rf AL 23 0 38 07 S 2H A il 20 . Bl
IR JERE 10 208, Z 5 0 F e As, JF I
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EREFEPEIE R . MR ISR — A MR A S5
BEAE A RIBE L RAEAS, IS B AR
SIEMEM PSR, A, BolEE AL 55 25T
Ui ] 5 R L A W A2 A L 2 1 1K
P o 2H B3 422 52 4% 1 R 0 3 (control-TSST),
L IAT: 55 5 IR 20O 1K 14 27 A e 0 B Jot e A
ARFLG AR, G N HUR B AR 5 IE PR
PR ZE R, IS AR, RE 10 204 AR
T B S A e P SR B (RIS, SR 5% =1 W ik B Jo e
BEARTILL R B, S RO [ B AR 5 IE PR
AR R, R e ERE 55 LA RS,
AT BRSO 948 B2 JoR A A RO 3R AR A, U W3
SR A FeARA 5 IEPEFN SR 2 B

B e

e |%§9§§§ﬁ TSST EAT R

ARG —40 -15 0 10 0
WERE| b R

Priblen FIEH|  TSST e .

(440 —40 -15 0 10 40

K1 sesims

14 MHFERERF

TSST fu4& 5 /4P Ay R E PR 5 2080 g 155
1555 o TR P55 b, B a2 X A~ ™ 1Y)
R FOPAT— R TAETR A 5 80 £ k.
TEMAT 5, WO B 5 4k, SRR E
PEAE X TAERHE . TR SR AR A #8814, JFH
T B AZ B L R AR . AT 55 S5 R A,
AT S5 5 F IR BT ZE N 2093 FFi5, KUK
217, IR —E B S MR . — B R
H TSRS R, N 2093 AT IR 3
H AR SE R P ARG TSST, #il s ZEx [ 2
RN TR . Bk ryad R, glilon
SRR, WASZRNL R . HEAESNIM 0
TrbG, MRURAESE N 15, A" 2SR RS FIMER B

1.5 XWgERERF

SEIGEE FLNG SR AR REE 85 Hz, M HERA
1024x768, 25 F s iU AR 7E E-prime 2.0 |58 i,

ARG R TR IRAESS, 4555 401 3 LA
2 TE AT S, W B L R — R A EIA
TAIEAT S o B TR P 6 € A U R B € ) B,
IrRIRLL(255, 0, 0), £%(0, 255, 0), (0, 0, 255),
(110, 50, 160), (255, 255, 255), # (255, 255,
0)o BEXFIRLLTT 3 AL T RN+ (1) Hif B
T FARE RN 7 R —FU}, S v (go iR
W); (2) Y HIE A 1Y TR B0 - L — e, R
e 5 S N (B8 no-go IRIK); (3) M HTEI (4 7 A 7
S5 R — U B B0 T S — B, AN S
(FEE no-go iK). XA ESES Y no-go 5&1F
RS AR B IRBI IR . AR IE IR R
T, B T B A AN R R Y B R (FE PR D
no-go M T T HEE RN )R, R A BN
FBE W 2 B go IR 7 SURIEI (1,
HEAEIZEUE T e R R, B R RN
B 2 BE S RN T, SERFEF A no-go
WG 2D %HE 41 go ik,

BT Z AL 20 AMRK A2k
g, BN Z 5 A GESE A E LY . EAT 1155
MIA 6 AN, A A 210 Mtk Ho
180 4~ go VK1 30 > no-go ik¥K . 7EIX 6 4k
Hr, PR no-go IR & —2F . TER R
H, AR AP BENUIE 22 B, B0 (0 1] 52 LA ]
4 800 ms, FEEESFIHA, IKIAIG A 700 ms, —F
AW A7 58 1 go/mo-go 1155, Fi“L75E AS 1R— b
i, PR,

1.6 HUEIEERS5HH
1.6.1 ROENE

TEARMITE Y, MR BTBE . 0% BOEERS A
TR ARG 5 I AP 2 2 Ok S A AR N K P
MR AR o MR AEAS & 1] ME VR 4R 25 (salivette,

& no-go Bift no-go X no-go
a ® [ H ® E53 H H H
EFRE L = L L L L L
MRl L L L L L L A L L
AEINFIEER BERBWER Nl

K2 FFREPUES K
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SARSTEDT) ¢ ik 5, MRV AEAS B .0 2Z J5 it K
G2 W2 BN S 2 (B LS A) I e Y v 1) o2 o v
ORMICRIE L Biopac T 1Y MP150 221 18 A
G S ICRALTE R, RAEAARH 500 Hz, ORI
TE AcqKnowledge 4.2 #K{FHN5EM . ABFFEXTIX 4
AN AR FR AT T 1 [E] 5 (40 min, 0 min, 10 min,
40 min) x ZH 51 (0 A | 2 il 2H ) A2 Iy 25
1.6.2 {TABIES R

(1) go/no-go 11:55

X} 7 A AR H Y go SRR IER R EFT T
SEEEA t 4G5S, XFASIE no-go IR AUIERRIEIT T
no-go 27 (F & no-go i ff no-go) x 4 Fll (M L4
P il 20 ) B A2 W 4 7 25 A3 T o AN I X I IR 4 A
HIZHAE go 1155 LY ORI iR AT T IS AEAS t R0

(2) BRERES

BB w0 BRI B R DL S
FETR IR B A RIS IR BN IE AR, JF X N A D
P A A R PR R AT TS AR LA
XA R B R Y SN I [RIRE A T T A A t A
TEMZ G, SN no-go iR AUAE IR B IR IE R S
ST AT T no-go 25 (& no-go . i {4 no-go) x
ZH N ORE B T A ) B 5 I 25 43

(3) HRLL ARG R

o I 98 2H A5 I ZH7E no-go 1R b Al AR
A AT T R R R R B A R Ak . R E
FERIIRIR) < (P | 45 il 4 ) 3 42
ZEA3HT o XN B AH AR i 4L AE AN [R] no-go ik Y
BRSOV I AT T no-go ZRAY(HI(4 no-go. HE
no-go) x ZH (N | 25 41 ) E A2 Uy 22 53 A .
FEUR S BN IE B 2 A IR R o A RS IR S
IER K B 2B RS, AN ACCosterror
adjustment — ACCpost—error trial — ACCpost-correct trial o Eﬂ?%
BRIG AT R B M it 75 by 52 3] S g ok B vh 4 Ry AT SR
4% (global performance shifts)f¥) T3 (Dutilh et al.,
2012), A58 o 5 R 5 Uk i SN B D 2 1R
HER VR 0 S5z 7 B 17T SR A 5 R e S I e ) A i, 115
N-WIE RT post-crror adjustment = RT post-error trial = RT pre-error triato
W5 AR 58 X 158 i 5 — A i OR8N ik
%) TE A 2 1 s oy B 8 4 43 i i AT T Rk 2R A (R
N K . R IRBE IR R) < 415
(R N b E D 8B b =5 T i 47 W= S
PSR, PUT T AR EPUREN, FFRE S — il
MR BRI B 5 10 A Ok SR B4,
B, RPSTER IR R, BRI SR — Rl

FE R B o AR IR 58 i R iR
Je B — R B S IR .
1.6.3 FHitoHh

AWM G530 B PEAKE o BRAE A 0.05
(W), HE A T £ & H % 5 1IE (Bonferroni
correction) . 7F 8 & & 7 22534 vh, AHEARXTFRES
AWK T Greenhouse-Geisser Hf1E . 43¢ H.
YER R, AR HEIT T 55 i 43T (least
significant difference test, LSD), AHFFEHEEL T 52
MHORREAS, 7E W KRR AE R 0.05 B, 785 g B
5IER 34T iy B 2R A0 6 7 25 43 A Rk
FH < AHHNA 0.94 BIBER 1 — BRI ] A5 2CR
HMn*=0.25),
2 HiRIH
2.1 HBIEENEMERRS
211 MER R REEIRE

D7 I 2H 5 A ) 2 ) e A B S I S Ak A L R
3(1). R 7 2250 o, 20 3R ) 25/ 32
RV R B, ps > 0.361, (] 5 5 20 0] 28 1A%
FAE, F(3, 150) = 3.59, p = 0.022, 12 = 0.07, [0.01;
0.13], FJasrtridsn, N B FEE W BE7E 10 min
IR 1) b S 2 R T 2H (p = 0.030)

ey} VR 7 SR )] DR
75 * 100 Fkk
7.0 90
—~ 65 &
g & 80
2 6.0 ’<:j>' =
55 70
so L 60,
—40 0 10 40 —40 0 10 40
i IE) (4341 i 1E (431
(3) DR BRI 0] i3
8 en 30
6 25 kK *
%4 E 20
2 15
, . , , 10 : . . .
—40 0 10 40 —40 0 10 40
RN (4341 I (434i)

—o— A =
B3 7R A= B0 B A0 S UL 45

FE: * p<0.05,*** p<0.001

212 OE
I 2H 5 P 2H O R AR LI 3(2), A5 R I
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7N, BFIA] S FERON W2, F(3, 150) = 54.62, p<0.001,
n’=0.52, [0.42; 0.58]; ZH5 FRM W2, F(1, 50) =
5.51, p=0.023,1°=0.10, [ 0.01; 0.24]; Bf[a] 54
WAE H AN B3, F(3, 150) = 21.18, p < 0.001, n*=
0.30, [0.19; 0.38], FHJ54+Hri/n, 7E 0 min B [E] 5,
I A Y0 R I 2R TR IZH, F(1, 50) = 24.57, p <
0.001, n°=0.33, [0.16; 0.47]; 7E 40 min R[] 55, 41
) 2 S R BN 2, F(1, 50) =3.91, p=0.054, n°=
0.07, [0.00; 0.20].
213 NMHBRHMBERRE

o7V 2H 5 R R AR N TR 3R i DL
3(3)c BEITEE R WoR, BFE] A FERN B E, F(2.59,
129.64) = 26.80, p < 0.001, n? = 0.35, [0.24; 0.43];
2H 9 F RO B2, F(1, 50) = 5.00, p = 0.030, n* =
0.10, [0.01; 0.23]; B [A] £ 5 20 5l 28 B 8500 b %,
F(2.59, 129.64) = 11.58, p < 0.001, n?= 0.19, [0.09;
0.27], =5J5 e bR, AXCA I A A I a1 3R
et AT e i 25 5, F(3, 48) =32.38,p <
0.001, n>=0.67, [0.51; 0.74], ttAb, 7E 0 min f[a] 25

b, A P N R A TR o B S R T
41, F(1, 50) = 34.06, p < 0.001, n> = 0.41, [0.23;
0.53].

2.1.4 IEMFAGEIELE
N7 T 2H 4 I 2E I B A 1 UL IR 3(4) . X
P 1 2 09 2 52 00 H 22 43 B e s B[R] SR RN
B3, F(3, 150) = 14.62, p < 0.001, n>= 0.23, [0.12;
0.317; 45 F4500% 3%, F(1, 50) = 4.76, p = 0.034,
1? = 0.09, [0.00; 0.22]; A} (] 15,5 21 51| 38 38037 . 3%,
F(3, 150) = 11.58, p < 0.001, n>= 0.16, [0.09; 0.27],
FHIG oM B, AU B AR A] 5 RN
F(3, 48) = 17.47, p < 0.001, n*= 0.52, [0.32; 0.61], Jf:
A B TP 25 5 B00E 0 min IRFE] 85, F(1, 50) =
14.61, p < 0.001, n*= 0.23, [0.07; 0.37], F1 10 min i}

F(3, 150) = 38.32, p < 0.001, n*= 0.43, [0.33; 0.51],
I AW B IE VRN 25 o (H B W R IR (M + SD):
(28.98 + 5.95) > (25.37 + 5.99) > (22.85 + 5.84) >
(22.10 + 6.71); ZH 1 32800 Fl S [] 55 5 20 51 (4 28 B
BN BN 3 ps > 0.65,
2.1.5 WKAES-FFREEFINER KT
MSTEEA ¢ K50 WoR, WAL S A RS
EIEKF LR EES, p = 0.85, NWigdl: 3631 +
9.69, ¥4l : 36.81 + 8.57; 1E¥RFFEIE/KFE b
AEHERELS, p=0.09, Wigd: 39.77 + 7.50,
WL . 44.08 = 10.22, [ 3 54l 4 o A AR K
EARFETE R E 25, p=0.97, Nidl: 3.07 £ 2.46,
P4 . 3.40 +£3.60,
22 THER
2.2.1 go/no-go F5
R S5 41/ go/mo-go L4 HE I 1,
e go WMIKIIERIR b, WA Shl 42 5 A 5
#, p=0.396, ¥ A [F] no-go XK A IE#A R IEATHY
W 200 woR, RS AL ERON B3, Fq,
50) = 72.31, p < 0.001, n* = 0.59, [0.43; 0.69], F I
B no-go IR I IEH R B L T EE no-go i
U ) TRV B, F(1, 50) = 8.91, p = 0.004, n° =
0.15,[0.03; 0.30], FRI ¥ il 4 1E 0 % b 25 55 T 107
WA, R R RN ) P 38 B N 1 3, p o=
0.35. NEFRAL Y go IR S by I T4 I 4, SR A
N B3, 1(50) = 1.90, p = 0.064, d = 0.54, [-2.30;
80.38].
222 fHIRER
N7 A 5 A R R U S R LR 4,
ghEHLE R, N I B R R T PR AR I T

4, 1(50) = 4.63, p< 0.001, d = 1.28, [0.15; 0.38]; )i
T P B R TR N B S T s AL, 1(50) =

2.33, p=0.024, d = 0.66, [0.09; 1.20], i — 4 %t A [Fl

[H] 5, F(1, 50) = 6.48, p = 0.014, n* = 0.12, [0.01; no-go iﬁmiﬂﬁ%ﬁmew/\mﬁﬁiﬂi FE -2 i v
0.26], I b2 T2 . ZETE IR, no-go Z8H BN 3, F(1, 50) =14.45,
X 1E PR 1 25 104 53 B s B ) 35 R e 3 p <0.001, n*=0.22, [0.07; 0.37], £ N HEK no-go
F 1 go %0 no-go iR )X BY 1E 7 Z 70 Iz iz B
VA& 7 14
. —— v el il 0
M D M D

1EH (%) 20 95.85 6.18 96.96 2.43

B4, no-go 28.42 20.48 40.64 14.97

& no-go 45.04 21.66 61.41 18.22

SN s (ms) g0 453.30 87.86 492.35 57.41

B {4, no-go 450.77 95.53 500.38 53.26

& no-go 468.71 111.38 511.33 84.13
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K AR IR IE SR B LT HIE no-go KK,
ZH M FERON 2, F(1, 50) = 27.48, p < 0.001, n* =
0.36, [0.18; 0.49], FIM A4 il 41 1E ff %t 35 55 T 10f
A ; no-go KAV HHRM L TRMARE, p =
0.895 o Xt )i 1 it 47 110 o A2 oy 22 40 T i, 4
RN B % B, F(1, 50) = 3.23, p = 0.079,
n*=0.06, [0.00; 0.19]; XK IEM 522 B A .
3, ps > 0.373, IR ER AR 5 AT IT B 45 5 —
2, VIR A X B A AE 22 5 (Hester et al., 2012),
AR R ] P X B2 25 S5 O AR 5 i) I 3840 9 2L ) R0

] *kk *
(8)0- 400
g} 60 - .ﬁ’ 300 -
= - -
ﬁ 40 + X 200
X =
ﬂ& 20 ﬂg 100
e 0 i .
o I e R o PLdkdH  EhlA
<=\100 4007 EEEXno-go
g 80 § 300 Bifino-go
i 60 B
x X 2001
i 40 =
%E 20 E 100
0 = 0l
v €l EvaEN Jve ik v

K4 BRI S B9 OB IE A R

FE: * p<0.05,*** p<0.001

FRR N AN RIS IR B PSS LR/ 2
) 5 B 5 A AU 0 s e, R ATT A0 A E AR T R
25 ) 2 A R R I S R R B R Y A
B (Pawareness) « THHE A5 1R SN Ji A B TR B 1R AR
(Punawareness) « A< 15 S IV I 7 R B 4t 158 O AR o6
(Ptatse awareness) P A HH 485158 SO i A B2 R B4R 1)
BEZE (Peorrect judgment) o M AEAS t K5 30 (1 25 K b s, I
P Pawareness W5 I8 T4, 1(50) = 4.63, p <
0.001, d = 1.28, [0.15; 0.38]; N Punawareness T
i THEHIZH, 1(50) = —4.16, p < 0.001, d = —1.16,
[-0.36; —0.12]; 7E Praise awareness 1 Peorrect judgment L=
2RI AT E, ps > 0861, Z5HRFE, N4
AT B RS 4 no-go SN AT T 22 (0415 7
P, XFIERA no-go S ) H 5 42 il 21— A
U WL, MM ERSR B UUESS FIFRA
HERZ A0 no-go S5 7 B vE A 1T SR sl R bR A

FE R BRI T,
223 HIRUERBEIRERN
X B AR R TR B A 1R B A 5% K YR R I B A
A E 7 22 4 B S AL B RO 1 4 W, F(L,
50) =3.74, p=0.056, n*=0.07, [0.00; 0.20], XK
2 3 5O DA R iRk 26 A RN 4H ) 1) 28 LSRN A i
F(ps > 0.675), XFPFI no-go i R B 15 S0 N A4 43
BT i 7R no-go 28 A T340 3, F(1, 50) = 4.43, p =
0.040, n*= 0.08, [0.00; 0.21], FH N HE no-go iIXIK
B2V (490.02 + 13.69 ms)tK T Hi(h no-go ik
(475.57 £ 10.73 ms). 4150 5500 B 2% 82, F(1,
50) = 3.81, p=0.056, n°= 0.07, [0.00; 0.20], XK
RN ZH 53] A28 H RN AN 35 (ps > 0.613), TEILE 1,
7 25 ) 2 ) R U R A AR 5 A R
SRR RIG S — Mk b, R IE I R R 1 45
A pr s, R R MO B, F(1, 50) =
10.43, p=10.002, n*=0.17, [0.04; 0.32], FH HEH
B 1R Z 5 U B I R R TR R B AR
ZJEWEG U BN AR EE, p = 0.119; K
F A 54 532 BN 3, F(1, 50) = 5.93, p =
0.019, n*=0.11, [0.01; 0.25], )5 /M B ARALAER;
P A AEAS TR IR S a) i (2 3 22 5%, F(1, 50) =
16.04, p < 0.001, n*=0.24, [0.09; 0.90], IAM, ik
H 5GP AT B IR B R Z 5 R Y IE 3 2 L AETE
WFEER F(1, 50) = 4.15, p=0.047, 1’ = 0.08, [0.00;
02170 S&UR 5 RN B I 0 o Hr s, Qi Al &
ROV L, F(1, 50) = 52.67, p< 0.001, n*=0.51, [0.34;
0.62], FRI N BRBET R Z 5 1K 1Y S b B I 2
BT ARBEIRBER Z G Mk, B 3800 DL R 4
] 5 R S A 1 238 B RN YA 1 25 (ps > 0.094), 7E
FEURE S AR b, A TR S IR R L ) S BT AN
2 (ps > 0.307), FERERIG SO AR |, ks
I FR0% 2, F(1, 50) = 8.02, p=0.007, n°=0.14,
[0.02; 0.28], I KRN EE IR 2 S5 U i KR i
I E TR BN BN R Z 5 W00 ) 53500 LA
K 215 53R A B AROW AN ik 2 (ps > 0.130).
224 XL
AT 45 H 5 0 min F1 10 min B fE) 5 A9 38
FRERIEA T SC AT R, RIS RIZLY 0 min
Fisf [) s, £7 P A7 2 5 i T UL IE A 3 2 TS [) 1) A
K FR, LERIH F, 0 min B[] 5 7 A 25 5 AR
BPIEWRAFE R E A, r = —0.42, p = 0.034;
TEPEHI A AR 2%, r =-0.09, p=0.67 FE WK 2,
AT — 2L M AT T 2 )2 WA 9 T 2553 B g AR
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Fop Xof At i A TR L A 23 A T 1, 35 2 R A I A
o, AN 0 min B A] A6 MR 44 R S PN A 152 B R IE
WK, B DU R IR B IRIEM R 13.90% 1948 5
i, beta = —0.42, F(1,24) = 5.04, p=0.034,

3 THE

AW R R HL 2R A 2 o7 P8 A A R R
155, BRI T SRR OO B DR MR 1% 5 B DR S TR Y
Mo SR, MR HIAL, I AR AT
55 J5 VR B SO . O ORI R R O R P
T BT, RTINS ARRHOIR S 1 4
PRAR . AT HER B, WA PELH no-go
IUE R RAR TR 4L, DO B0 R R R i
AR T A, SO IR ) S R T R AL, R
AR NPT B P 25 RE A% T 1) T B R R IE
A R R I R, AR IR B BRI U,
JO7 I A A B 5% S E W AR TR IR B iR 2
Je IR, I ELV A e A i 25 2 B SRR A B iR

A G S 300 5 20 A AR A s 1 3 A 45 1 O
LR N R N S I TR PR & VAT € 13T TR A NS E IR
G T X5 kAR A R T
YEICAZ TN A 6 78 PN 0 %0 P A T D) i 36 BE )
5% —3(Singer, Bechtold, Schoofs, Blaszkewicz, &
Wascher, 2014; Plessow et al., 2011; Qin, Hermans,
van Marle, & Fernandez, 2009), #t—2EH, AT
KB, WU e A st T 22 B R R RN,
JF H W B TE BT B Tk 25 5 A 1 B R
HE 5 I 2 A G o PRI 28 2 R HCIRAS W BB H8 Fr,
EAER T RN A s FURR B L AN AR R P
T B TS 25 i, st RS DR SN 2, Xk
SR IR & G % N AP 4E ) G Ll N A <
HEME, FHiRAKRE - NIANAMERFS
(Hajcak & Foti, 2008), {H &% 1 1% 45 PRI
AR Bl TAF R M T, WU 35 4 5% 7l (dual
competition theory) A >4 By TA HUIN T 58 2 A
PR, 15 28 5 S T4 il 2 AH B3 el R 5%
5 GRS R I, RS 5 T 2 /A
IR, FHIATE SN T (Pessoa, 2009), £ T
TR RAENERESSHIMES N E
(disengagement) (Luu, Collins, & Tucker, 2000;
Weinberg, Riesel, & Hajcak, 2012), Bivi= 15#%
FAT AW LM T, 20 [ B iR 2R .
DRI, AT TN 2t 07 7 & ) Bt s 4 n 15
TEZPNEGIR, SECT B W35 I g
TEAR, iR TR EERE TR, 2T,
IOECT B8 I VBRI 1] AR A5 R RV B o P
R R R IE AR R I B0 WA OC o RIS AAEWF SR AT
HIIX 4 DNHEPR Z BIAFTE— & B ORHK . O F 5 Je Bl
O3 e e I AT S 25— IR T AR ¢ (sympathetic
-adrenal-medullary, SAM) A1 Fe Al —FE A "5 [ ¢ i
Jii i (Hypothalamic Pituitary Adrenal, HPA-axis)if
RSN B A8bR . A WFRUESE R SAM RS0
LA Wi 25 BT A G HG 5, B BT 23 o

F2 WHRBERNEMRSNHERMBEISNER

. i S DR Jof RN A TR A ik
B (t=0) (t=10) (t=0) (t=10) (t=0) (t=10) (t=0) (t=10)
r 0.18 0.36 -0.18 -0.28 0.13 -0.06 -0.19 -0.20
Fas il 4
p 0.378 0.075 0.368 0.170 0.528 0.788 0.347 0.327
r 0.38 0.08 0.05 0.05 -0.12 0.29 -0.42" -0.14
JR: &l
0.059 0.708 0.799 0.822 0.545 0.149 0.034 0.488

H: *p<0.05
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JL 4% B e 04 98 5 /E JH (McReynolds et al., 2010;
Roozendaal, Okuda, van der Zee, & McGaugh, 2006),
WL SAM Z 48 Fil HPA il 13805 d 2 1 2k
PR B R GRS o FRATTIEASHERR 24 1 i 55 5%
BEPWER L B Bl A LS e ) HAR K1 85 P 30
HH G 53 T 3t B A 52 - BOA I 58 A HE B T B
128 SRR TR SC, 2RI AN [F] B O
B2 22 A B 5% 2R DL KB AT Al i s 4 T B9 52 il
AT AR I — R b, BT B
REVULS B T RE RO, A AR
IR go R RIS, FATIN K
X5 R AR B B B0 DX Ay P B T S B g
HE J #4558 45 5 (Falconer et al., 2008; Wu et al.,
2010), WAtREUL, g s A RIER, NI
132 2l B A RS IR T AR TE SR R B i
W,

EN R S WAL CERIEES R X g gt
SN T SN I A R4 o 5 DRSS i
HIAE TR IS IS AN [R], 7E go/mo-go fE55H, B H BLAE
BRIF MRS SR N AE T go SO ML SR, H4
AR B EER N, FERIS1T N R BN AL SO Y
H s fk(Hester et al., 2005; Hester, Simoes-Franklin,
& Garavan, 2007) . 7EASMFFE AN AL H B0 T B 5]
BRIV T R R B 2 TR LS, Tefsiild h
FAFZ A 28 SARIMAFAE, BIFRIBHN & LR
AR5 JE I T8 T BE (interference  accounts) 2
X RAR o AT T PP Al 20 B S 1 I e
BT, PRA R 15 S J R 6 I ) P AR 1) 12 2 2
AR, X e o A AR R R R T R
(Jentzsch & Dudschig, 2009; Ullsperger, Danielmeier,
2016), fEZHL BAT iz, SRR AIAE R SR
S5 R R — AR R R 700 ms, TEUME
I T B A A A 1 3 2 T AT R R b T AR SN
XF B JE UG A T OCTE S R AR A Ry . F 58 |,
Z B0 R B DR 5 IE R R AR T BB ST 24 R T iR
B BE7E 900 ms L I 525 4T 55 (Danielmeier &
Ullsperger, 2011; Steinhauser, Ernst, & Ibald, 2017),
WAk, AWFIEIE & AR R T 1Y 8 — ANl b Oz
HEE AR LG AMRIRAFAE, HIERA 3 B3] T R iR AT
TR, KU B R A T R B B 1R S A R H BB E A
VR 8 — R I [H) PN S0 A 5 SOy O MERf M o e
Hrh, EHBE RS AR HB R IR Z 5 R 0
A —E W2 SFEARIB RN B E K, XA REH T
BB DI RS TR AN A 8 52 S AR A R 1Y

RS I7EC, ] BE S RAERRON T8, ARk AFFE ]
DA 3o 3 A 55 X JEE I AR

T TR, AT KB AR AR
REAE IR B B R BN s A & AT s, JF H
HAN T 2RI P AR i 4 5 22 o FRATTHHE 0BT I 38 1A 1) At
WRMTZSR THZH T, X HETaeh T
PR R EC (DR s 2 AR 2 3k
LEFIPERS AT AR DR 15 5 (Wu et al., 2014). i,
Buzzell, Beatty, Paquette, Roberts #1 McDonald
(2017) I RIFFE 718 24 5 15 B I -5 Bl 1 ) ] )
B RN, R R R LA A B R I
(Pe, error-related positivity) 5 T~ —iik L1 P1
P 2 IR OC, e BT A R R PPAl 5 O 2
TP Bl 1 i R T Rt FRAT]
AT DA T 20t O ZS T AR Y A R R S TR A
i Z B TER IR, TR T —3lk i hn T3k
B Z T MHZ T, fEREHBERZ 1Y
R b, BRE SRR S, M HE R
BB E WAL IRAAEAE, BT L2 E RIS X R
ROR B R Z R RN TR JC R o (2) 2 PRI
IR dIPFC Z# 28 T MEM AT EHRIKE T
W&, DAAEWFSE R dIPFC 76 A i F Y i s s il o
e F & % AE A (Banich, 2009; Fumi & Christos,
2012), AHHE I B2 T B AR To it
M E R RS AT 55 0 AR B, X A AHE L
9] 55 R 2 A AT 55 0 T AR EE TR R PR R
JE AT R R A B 5T (Whitton et al., 2017), ASHF
ST B A8 1R 5 AT S PR 4R 45 5 T R Hh AR S LA
(B I TR B RRE S B, TEAMER T, A
PRAE N A8 R 5 U v B AT 8 2 Ak vb T 4
BRIWA B, XA NAIE A REPATA RN AT Ry
FELSETHE S 2RI, M7E Whitton 55 A (2017)R9HF
FE, FIKIR I X R 2050~2250 ms, MATESD
i JE A AR B PRI ], AN BTG T B R BT X
PR IS PR RS2, SR BE SR I PR M2 dIPFC
UIReSZ A, B LUk R IE IR G 1T
FER1

AT Z5 2R W 2P RO S B S AR 1Y)
iR, WaSEEERE R ZE, JF B AN
ST 2V N O A R TR R T rh R B T AR
Mo —J71H, 20PERN S BN Rt itk 46 n 1
AT IR TR, S BOSO  4E T R B IA R B
BAR, B—Jrm, et REwFET
AN 8¢ B B B 1R SN YOG 22, T 5 | RS 4
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{%4r (Hermans, Henckens, Joéls, & Fernandez, 2014).
TATARTE 2N HORAST, AMARXT R 15 5
TS Z 3 H S RS0 5 T, —Jr
T, XFECRH LAAT R A A H g PR s o, il
FRARIA T SN W R N R, 1 — 7 T, X X
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T A BB AR S RIBAE T X6 > T A 15 S5 I 1 3 g P 1 4
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A E TR AR TP 738 L AT Ry e
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Abstract

Stressor presents a risk factor in everyday life by not only triggering stress responses in the body but also

influencing cognitive processing. Previous research has shown that the medial frontal cortex and dorsolateral

frontal cortex, on which error processing depends, are susceptible to acute stress. However, few studies have

explored the effect of stress on error processing. It is still unclear whether individuals with acute stress can
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effectively detect their own error responses and how acute stress influences the transfer from error monitoring to
post-error adjustment.

To address these issues, we recruited 52 healthy male participants and randomly assigned them into stress
(n = 26) or control (n = 26) groups. The participants were first asked to undergo an acute stress test or
control-stress test and soon after that perform an error awareness task. Acute stress was induced by the Trier
Social Stress Test (TSST) which consists of a public speech task and a mental arithmetic task. The error
awareness task was a motor go/no-go response inhibition task, in which the participants marked the responses
where they recognized errors. Additionally, information on the participants’ heart rates, subjective emotional
states, and perceived stress levels was collected to evaluate their immediate reaction to stress. Finally, we used
salivary cortisol levels to explore the delayed reaction to stress during the experiment.

The acute stress induction was indexed by the increases in free cortisol levels, heart rates, perceived stress
levels, and negative affect in the stress group compared with the control group. Two main findings were
obtained in this study. First, the accuracy of error awareness in the stress group was lower than that of the
control group, and the negative affect under acute stress was negatively predictive of the accuracy of error
awareness in the stress group but not the control group, suggesting that acute stress led to poor error monitoring.
Second, the accuracy of the first trials after aware errors was significantly lower than that after unaware errors in
the stress group, but there was no change in the control group, showing that post-error performance was
impaired following acute stress. Altogether, the present study demonstrated that participants could not
effectively identify error responses after acute stress, and their post-error adjustment was impaired even when
the error responses were identified. Our results show that stress plays an important role in error processing,
which is consistent with the biphasic-reciprocal model that proposes that stress responses enhance the activation
of the amygdala but impair neural functioning in the prefrontal cortex. In conclusion, the present study
demonstrates that acute stress impairs the performance monitoring system, which leads to impaired post-error
adaptive behaviors.

Key words acute stress; error awareness; cortisol; post-error adjustment





