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H E ETPITERMIAFEPE(Implementation Intention-based Reappraisal, IIR)/EA—FhH AT = E (B if-then 11
KD 38 RN F S PP S A (0580 B Sh AL 1 25 T SRS, P LAFEAS B 0 60 A (90 17 0 T S BN 67 T 15 4 P Ry,
HAZ A 08 AT A I SR (I )z A B AR e 16 5E . AR, LIRS AR OGTE IR Az ARSI R A5 HR AT Reek
o X — R, AR R R RS & B WA TS, DIl A IR R . Wi 2 Rt i i £z (late
positive potential, LPP)yFEHRHAIT L TIR X Y T MR — BB IE TR . 85 WK, 1655 0~7 K, ML
P4, TR X5 RE T I 5E (R B ) 41 2 VA 30 T M ISP FRp e R A% ELZ R 1 s8oniz Rl A B X R 1%
FE NG CIE MU R RN BE PR o [RIE, 7E55 0 K| 55 3 RAIHS 7 K, IR AR LRI ZH A T/ iy rh R TX. LPP
(400~1500 ms)i i FN%% X LPP (400~1100 ms)iiF; FL AP oeTi X LPP i i -5 M e 5 A7 78 3 IEAH G . RaRZs R Ui
IR AL BB IS 2591 7 Az Ao, HIHSZ ASURAELE — @ IFFEe . X —F58 K TIR 7EIE 258 15 4k
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H s {1k 1% 26 ¥4 17 (automatic emotion regulation;
AER)FEMRAE N sk A i HFR W IKsh ~, A3k
BTG B R T 25 2k B (MR 26 R, 20205 Mauss
et al.,, 2007), JCREIRHFRIERE A LRI N
(Bargh, 1990; Bargh & Williams, 2007), #h &N
B ) A (L 15 28 875 5 Ar ) X L 1 0 R AE (n
HiribsRm Iy, B A, fefg 5 HALRAE A 3t
SEIESE I EAME F (Bargh & Williams, 2007), B4
T, MRAE R —AE B (IR ) N REEE F oK R —
H s (n-Fint, ZiE5 S B Z < 3 aE sk
45, — BAERRIEGOMOE, RGN HbrRIE 2
P SBE I RN, TRERES5. XhAD)

W s F 3: 2024-04-18

A A RE Y L T S S A W S T2 5
(#7141 Bargh et al., 2001; Hassin et al., 2009),

1E A Sk IE LR it sE v, F R AT B
| AT D RCAT 55 A AT 55 S R R A
ARG 0T . AT R S 20 i “if-then™ TR E
BN - RO A S ARERSS, s & H sk TE
259875 (Gallo et al., 2009); JaliE VLB sl 4] 1 B PEAT
55 D) 3 o LA 2 B0 4 R TR OG5 R R B
ks & A A E 45 H 1Y Mauss et al., 2007;
Yang et al., 2015), 5AEEL R, H3LIE
VR UL SAE T RE M TE A THAE BOH FE R DI
TR OLT, SCIAE LT HER(m R 4, 2018;
Ding et al., 2015; Yang et al., 2015). i 4l, Yang 5§
(2015) K iRl i BT 55 5 3 H ik B 45y, &

* [HF HRBF AR I H (NSFC31971018); 23 36 A SCkE 2R B 5T MR 5 470 H (24XTA190003); PUJI 44 7 L 5 4R RL 2 36 4

T3 H (2023NSFSC1938).
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A SR E 258 15 He 98 R AR SR 25 1R 5 HOANTH
FERAMAFNIGE TR . Fan, Ding Z£(2015)K 4] T34
PRAT 55 5 80 F Akl 25 0, &30 F Sl Ak 25
AMUREE AR AR IS 2 5| 2 W A B N, A RETE 4f
Mo AR 25 Fa e P

A, BT R A5 A 0 DR e (R — A
F14) LA 8O0 17 SR 4 Y P4, Buhle et al., 2014)4H
SR IERL T — M A Sh b IE 458 o Smg, RIS T
PAT R E RN E PE(Implementation Intention-based
Reappraisal, IIR). 1% 50§ 3 22 5638 i+ 25 > i MAIE
B B AR FRAS SR EI JOE), I
S FE TP T R B D S PR an SRR A i, IR
LB VA BEA AR E FF ), MMATERGRE R
J5 R A% JC TR M A ] 32 SR e I 9 4 (e R G R
ARG 45 VR A FE ) CATFREM, PUTE
EE B TRk i H 7 (Gollwitzer & Brandstitter,
1997; Webb et al., 2010), HAHHK T H b EITE(E
T LI T IROCR B4, J25 & H b s 4 M5 1Y
H 307 (Gallo et al., 2009, 2012), #H—AF5% L L,
HHEEAMEL, TR GEMETE ARG InA J 7 57 19 1H
LT GRS R EE TR . AU B AR 1S 0R), W
AR R A 1 0116 45 97 43 (Chen et al.,
2021); SAHBNMEIALL, TR [FAEGEELEA Y
ITA 7 o7 I 50 SEPRGE A R T IR A PR R 4
LR SR B A %5 [X 16 499 1E H 437 (late positive potential,
LPP)J i A1 S T X, LPP Y IEF#AIG(Chen et al.,
2020), HAMFEERY, EINAS M FEREL T,
5H B INAE MY s WA, TR I 2 FE R4S
T B R N R4y, HLZOR B TEAR BE A Y
18 PR BORME T8 BN E PR S LE (R 2
FR, 2020). AL, TIR B9AEROESAE T, AAUAEA Y
PR A ey B G O B L A Rk S 4 Y
Hbw, A B TN HIBE 7 52458 A T4 3 Loz 4 b o] 75
TN o

IR A BEHFLL I8 45 f PE1E 45 (Chen et al., 2020;
Huang et al., 2020), =% RMAEH PR AAG —
FEBZ AL R RR SN . ARV R R R IE R T
TIR X T~ 67 PR 7 45 04 18 710 48 fif 2 AR T B B4R
FREEA N A& FE TIR X 67 M IF 45 i 5 L I A 2 ot
% . Huang (2020 8 L FEAL 4 B IR . H A5 5 &
A 2H, 35 A R 1 R R o e GRMERD IR R 43l
VEBOE AR BOE M APETE S, #R9¢ IR 7E 61
18 25 v BZ ARV, o H A B 1 B B T 2 IR b
FER I TEBE < R I E B il — AR 10y il

JERAE ), T A 1 B O P AT B R AR E iz Ak
Ti5E . 4R R, TECBOE i APEREEEH TIR 2H (vs.
P4 B F M 1 PRI 2 R Bk, HAE X
PEIEEE o I 1589 TIR 7T LU 00 15 4R 3OE Ttk 1 B
BRI ATER S . X 45 R R IR BAZ s
I o [AJEF, Chen 4§(2020)R ik f 45 AR 45 & R W
FHES, I IR RSP RIS ROR . 45251
BoR, TR A BN EH I R H Rk b i 5 4
Wy P 4, BIRRIAE IR A (vs. B0 4H)
300~1700 ms ft) LPP i &0/, A 2 AR &
PR (vs 5 1 240)IXAE 500~700 ms f¥) LPP i & i 2
N SEE B JR, 20 20 Bl O A I
JOE, IR 568 TR PRS2, #2725 TR Az A0
AR RAT R, (EATS 8 A ) 38 5 Ty 1k A T AR
B

(EAEERE, BRIV E RIE IR 152
PAT B AR, BT BF SR IR B93Z 46800
B AARREME, AN, DR T2 AR 5
R AR WA, Bl = 20 WL P 28 A B A
DU RS ES Y GAIUE SR RIS A S AR S S A Wl U E
SIS ] (29 20 435, 18 AN 1 48 AR 46 A 19 ROR )iz
PR BB HA TR . R, ASBFSE 4,
A WL T RSN | MR T LA Sk H AR
(LPP), Zhm=5 %2 IR XF B T KA — Ji 11 4%
PFATROCR . BRI, ERR) 213 IR SRNg S
(Day0), 43 HI7ES 1. 3. 5. 7 Rl WA A A
TP 25 ) (B 1 45 -5 R B T 856 I 1 0L
RS R TR L), RIS AESE 3, 7 Kid s Af]
) B FL 35 8

ARWFFE Y, B A bR O MARAEAS R 25 A
THY LPP i . LPP 272y 300 ms J& i BLAY—A>
IEGE BRI ERP ALy, B ETIEESEE Y A
T 22 R AE Z —(Dennis & Hajcak, 2009; Foti &
Hajcak, 2008; Horan et al., 2013; Schonfelder et al.,
2014), A[FIXIE Y LPP, HotHE AT REAN] .
JL T X LPP (centro-parietal LPP)-5 1/ 25 1A 46 5 5 17
TEIEASE, TrkEtE 2 T et H ik ii ), 23K
(Cuthbert et al., 2000; Li et al., 2022; Schonfelder et al.,
2014), % —7J1i, %X LPP (Frontal LPP) &A%
5 NIFEE A RBARHR, AT BIARSS I8 R
) (Chen et al., 2020; Moser et al., 2014; Shafir et al.,
2015), L, AWFFOEHTRIX LPP F%iIX LPP
I3 A DA 1 2 AT A S AR AR B R AR . D)
Hh, CAHMIFRERY], VRS 2 D Bk RV 25 08 45 17
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FEMERNZE S . Bilan, ZotExd e 4 0 o kit = T
4 (Rozin et al., 1999; Yuan et al., 2009), H =4
1% 28 [n] B ok B A 9 XU RS =5 1 58 1 (Daly, 2022;
Zhang, R., et al., 2023). F-40, ZoMAHE T 55 4 i
RS RS E BT ¢ S = R R S R E iR R
(Nolen-Hoeksema, 2012), H.{# FJ 1A %0 55 ¥F 5 W 7
AT 25 RGBS 5 4 (Domes et al., 2010),
A —SepF e R, A S bIE S A ROR 252 B
P22 SRR (Key et al., 2022), L, AHFSE{LE
Bt e

VAR s, 76 EWREh, IR AeARFIK
AN ST 25 R 5 (1 U0 Gallo et al., 2012; Ma et al.,
2019), H. Bz L35 (Huang et al., 2020); 1E
ERP #F5¢ 1, TIR B0 P R THIX LPP % MR F B, (HA
SR X LPP PR, HEA —E i RS2 VR ]
(Chen et al., 2020), 75 A W5 R W], A7 2 EIFEAS R
B FPN (WORS B 50 245E . IR BEAS; Chen et al.,
2019; O'connor et al., 2015; Tanis et al., 2022), APFr
A H:(Stern & West, 2014)%5 5 i H A KW ) F5 2tk
SEIR, X RMEERT TIR 76 0 M 25 h W rT RE A AE K
WIRRFEERN o LA, TIR FT BERE2E b PR AR 1A
A VNS 26 R 58 . Wi K SF- 71 LPP MR, H IR #9
AN AT e ELA Rk

2 ik
2.1 #HiR

ST, MRAEATABFSE, PLf=0.25, a = 0.05,
power = 0.8 AP, K G*Power 3.1.9.2 XA &=
HATATE, TEPRRIRGEIT P IrREA R R 34,
TR E 25 2 TN B S AR 25 98 T A A P
225 (40 Key et al., 2022; Rozin et al., 1999; Yuan
et al., 2009), H 2z s ak fn) @ sk R As: 1 LR /& T
P (Daly, 2022; Zhang, R., et al., 2023), AHF5TFE
PMUHEZE T 58 A ctipiil, 7ESCat i, 5 £ 9kk
HaRIR ), 2 A AR R ™ E B AR A IR
)G AE, TR SR 51 2 i B 2l
MOS8 EML B, Tassieas, ¥WhEaHF,
I TCAE A L NG ARG A S Bk BRI E S
B BEHLA> 2 TR 2H s 9t sh WA 4L (F=Hi40), TIR 4H 25
ZM = 20.16 %, SD = 225 %), 14 (control
group, CG) 26 (M =19.46 %, SD = 1.39 %) {E IIR
A B AR IR BB, PR A A R R S T P 1 4
R JORIAR 26 DR A5 38 T b 3 25 5 (OO I 4% o S A 2R
1. iR 2)o BT A Bl ol 5 M s s i) 2R, JF

Be) 2 A5 T SL g R s Rl 245 . At e a2 )i
UYE R AR AE H 2 D 2 At ofe
2.2 SRIGH#Y

(1) HEAE L, 2 B8 LIRSS (Chen et al., 2020;
Huang et al., 2020), Il FEE i B2 B R4 55048 Sk ik
AE MR BOE W AR, Th IR R S 2 A
=R R R (4% 200 5K) 3ok A [E B 1S 45 K R
(International Affective Picture System, IAPS; Lang
et al., 1999). 1 E 1 45 B /v & (China Affective
Picture System, CAPS; 8% 45, 2005)PA M M %% ., Bt
A i 285 R AL BR 4 (Photoshop cc 2019)1)# %%
N 540 x 405(18 Z) K/ o IEFSLEHT, FEPLIESE 31
A B (L ME)XT 600 5K IE R IR (1 = B
P, 9 = AT e EEE (1 = BHE#E, 9= )
HAF#Y . MR = —SWAmE, 9 = i
) R = — BT, 9= B0 FIRME
(1= —RAWARMA, 9= WHBME)FR ST 9 fiTF
gy e, MRAEEESIRLER Dk 350 5k
A R S50 ARt R AR R MR L 45 100 5K,
PRI R 150 5K). o iR AR R B R RN
ML | IR DOBFRAR AR B 2w TR E
(ps < 0.001, ds > 0.700), i IfiL 5 = 1l B2 ] A =22 [i]
A B BE A7 A 35 25 5 (p < 0.001, d = 2.587), 7F
IEASER i AR R AR R A& 30 5K R
B 2% S ) 1 P8 A R, 5 RS AR L
[i] By 181 7 o 5 R T 6%

&1 MEHTESR
AR MR A JEREE R PR p

AN 7.47(0.68)  7.43(0.67)  4.85(0.20)  0.999
MEERE  6.33(1.66)  6.28(1.61)  1.46(0.68) 0.999
IMmBEE  6.18(1.53) 2.51(1.17) 1.01(0.03) < 0.001
T 6.19(1.70)  6.48(1.51)  1.10(0.20)  0.206
R 4.90(1.88)  5.09(1.77)  1.09(0.20)  0.800

W IEREIETREPLIASE 37 24 g ATI® v, Hibe
ZAWAR P S B U ROR AR S R, AR 31 B
Yok b op A8 MU -5 AR IR B 7 2 (IR BT T 5 4% 4k 1 22

(2) 1E P 1% 45 & % (Positive and Negative
Affect Schedule, PANAS). K Watson %5(1988)
il . BN (2003)E T 1 I kA 44 e i R
VTR IE SRR RS o i i R ALHE IEPE TS 25 (PA)
AP 26 (NA) AN 4ERE, 3 20 & H, R
Likert 5 S04 (1 = JLFEA, 5= dEHRED.
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Iz RAETTE AR BA RIFESE R 45,
2003). AHFIEHAUIE RO W3R 2. BT IE RSk
WHfHG ZaREE 5K).

(3) MR -4 i 45 1& 7] 4 (State-Trait Anxiety
Inventory, STAI)., KMl Spielberger %¢(1983)% il
YRS -4 B AR R RS I SRR (TE AR 5%, 1999)
VB FR AR R RIR S AR 8, 1 R HE Rl i
HR(TADFURS BB B (SAD, 40 14 H .
B mERPIEEMAEEEAES 10 M4H,
KM Likert 4 siAg0FN(1 = SE2EA, 4 = bW
W), WEVEIELE YRR 45 B B0 SO i, %
REABAFEROE, WAL R A T A
(EMZAR 5, 1999). AR FIERELER 2. FF
Jo £ 1 A3 i 3 U AR 2 — R S B i (TIR ) 4571
I, PR R 1857 5 3R ) 5 B a7 g U 512 0 T 4
53 5K).

(4) DI 5@ #0 AR = 26 % — it (Beck Depression
Inventory Second Edition, BDI-II), % Hi Beck ¥
(1996) %k i . EHR 01 1) D SR 46 2
Ff SRR BT AR 26 o iz s Rk 21 A4 H, RA
0~3 f1P4r, mEREIT/NT 13 53 R ITCIARIER . 1%
HREA RIFAESE, e A RO Al AR e IR
(EHR 2%, 2011, ABFEPRESE LR 2, %k
FATTHAAE S — IR LA IS

(5) 1455215 5 3 (Emotion Expression Scale,
EES). KHH Kring 25(1994)% il (1% 45 ik 1t 3%
e R, R 1745 H, R Likert 6
MEHIE(1 = AR, 6 = B, BorBlE il s R
INTREEEE . AR IERE ISR 2. ZERN
o WO TE SR — IR SRS

(6) 14 %5 ¥4 75 ] % (Emotion Regulation
Questionnaire, ERQ). K Gross #1 John (2003)

il ETEEQO0TMETT (1% 45 1 9 0] 45 Hh SCRRAS o
RN EIT(6 A5 B)FEBMEI4 D55
FDOBINERE, R Likert 7 4RI (1 = EH A
AR, 7 = ERAE). ZERAEARGNERE,
VR IE L R AR R(E T 4, 2007), AHE
FHRESE LR 2, BT IR WAOANAEE, &
WF 5 RO AN AP LR (19175 (ERQ-R) , 1%
FAVTHIRTE S — IR LR AAS

(7) A AR & P W] 4 (Cognitive  Flexibility
Scale, CFS). & i Martin fil Rubin (1995)%w 1l .
FEUKEE(2013) IR AE LT BN R0 2356 P 7] 4 b SChR
WENMARENY, ZaERaE 12 M5H, RA
Likert 6 MR (1 = FEHFFH, 6 = FEH AL
B, kR R RS MK B 12 R R AL
JE R, ATAROTAE A RIEEGEIK 48, 2013),
AW P E R ISR 2, 1 RALTHEF PSS —
SRS
23 SREES

RUFFE K SAM T E AT 55 (Self-Assessment
Manikins Rating Task, Bradley & Lang, 1994), #%%%
TR % Tt P A 4 1 15 ROR (AN 1), AT 555
6 1 Block (IMLAE . AR AR A 45 30 5K), &
A Block BEALEE L 15 5K AN [F) 2 189 i 181 - (i 2 /A1 afi
JEE /), B Block ZIEIA 1 3 iR B E]
YA 1, EE R R R IR (2~4 ),
SE RN 4 s B Qi fg/AE /YR E R, BE
JE WX UHEA T RN W E V43 (B 2 L 5 5)

SEUG AR K ] E-prime 3 A4, 7E 19 B~}
YRR LI 24T (HP Z22n G2; B /3 HE% 1920 x
1080, FlHT# 59 Hz, 5L 35), Mk 506 R
i, 0SBRSBI E R (IR vs AE IR vs )
IR (1 = AEFRPL, 9 = AR A b A i

K2 FHARHBFERNFHEREER

BRAK Cronbach a KMO fi Bartlett BRJE K 5 N BB 2 50CR JITA R R 4 qer
o 4 2 PA=0.92 ;

IEfAEE SR NA = 0.92 0.80 p < 0.001 61.86% >0.50
TR RN 0.89 0.80 p<0.001 66.85% >0.50
IR RN 0.90 0.76 p<0.001 70.19% >0.50

D S AT 1 355 — i 0.87 0.60 p<0.001 75.80% >0.50
BRI ER 0.93 0.86 p<0.001 68.51% >0.50
S ERQ-R = 0.89
i o o0
GCERLRTIEES ERQ-S = 0.81 0.75 p<0.001 65.83% >0.50
AR T 0] 4 0.87 0.84 p<0.001 64.49% >0.50

T PA RN IE SR 44 0 R B TE VR 45 4R B2 NA SRR IE (A% 25 5 3R B0 S M 45 4 B2 s ERQ-R /R A7 251815 [R) 5 A A RV E PP AR JEE
ERQ-S IR 1 45 15 M1 4 10 2 M b 4R B o SR =My 047 . 7 28R IE S gl 7 45 8] T 5 [ ) KMO e, Bartlett BRIEZAG
Brg R . AT REE > 1D SEBUT 22 TR AT A B BT 300
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B 1 SAM FEETS
e EEWE TR, TH.

(1= JEH V7, 9 = JEH A F#E o0 Sk i 3o
B B ) 37 S = 50 S g, R 5 R 5
HERE B2 100 em,
2.4 ELIRIE

IR 2] 15[ Bt (Day0): 156, EX LS H9AT
WERMEFRZE A . AT B BIE 2460 5 46
(U0, P90 245 R B SR BFF 26 1) 0 205, T Bl gt Bt 41143 31
TR B4 i 2H o TIR 20 ik o 8K E i9) J OB e — A1~
1525 R H AR CFRA S IRB PR, 7 F TR
PR A AR E P SR R A B, AR AT AR
HERIAKERE?), MEERS A S BEPROE,
WA E B, AR 2 F0HE DU A AR B e
A, MR SORE 548 ik (N BRZ B A,
X R TR ) ARG, PRALBER 58 L SAM A2
552520 (9 A trial, AEIERTIME F), )i
R TR 295 07E A 20 i ) s 3 1 2T A5 TR 3
Mo ZJE, 18 pse OE S E, R
PR 25 A A M B TEAY S DA R A EEL T
. fJa, PR LG R A, B A A B
TN NS 3 IS 28 01 PROE R

IIR 2] 135 BB (Dayl . Day3. Day5. Day7):
TR HEACE] IR 150 B, 25 ZAET: —J2 IR
SJE—FEE 1, 3,5, 7K), WAHPERT R LK%
o MIE AEIE L RSEERIE M SAM
FEALSS, I 1] SR w3 0 5 45 T R A g R B O
fr o R IES R B BAE G 3. 7 K)o HEITEEM
S, TIR 213 B B AT IR 215 5 B B B 4 FH 1 16
MRS AFHIF (S VR S50 AH B 22 6] 1 18] 7 2 42 2 AIX
T 6%). S NI LR MWK EeR0%, 78 IIR
REB B, TR AR AN P4 32 AT 4] 1 25 )8 49 A

KIFER
25 MEBHEXRESLE

KH 64 T Ag/AgCL HLIRIE(E PR 10-20 R4,
Brain Products GmbH, Germany)it's¢ EEG £k, >k
FEFH 1000 Hz, 7 U8 FI 0.1~100 Hz, 7K
S A LR H 0 ) T A ARSI A 2 R R, FCz
VENTEL S H i, T A BHPTIIE T 5 kQ.

i HHHEET MATLAB 2021a i EEGLAB (Delorme
& Makeig, 2004)%F fixi FECHEAR R EA T DL S AR B .
PRk, IREAELS % HIBRICHEN, DLSUEL
Z(TP9.TP1OWEN B L EHS %, R % 500 Hz; IE
W (HF B PEDT 0.1~40 Hz), 43Bi(-200~4000 ms), &
L IE(-200~0 ms). ZJ&, FXIIRE . SR it Tid
EHIRFMFSNHIF . b5, #1417 ICA 77 (Delorme
et al., 2007), HIFRMR WA (2 IR . AR ISR Sk 346,
IE 5 R R 1 £100 wv DRI AR 5 (£ 45,
2024; Righart & De Gelder, 2008). 7E IIR >J 73 [ B,
IR S A TR -4y 93.56% 4 &80k, 3 I jg
AR AT 92.95%89 A Rk, TR A
T A 92.88% A RAIR . 7E IR 15 B,
MR A F PSR 4y 92.88% KA Rk vk, A i i
ZAERE R A 92.20% 098 BOR K, Pk E
SR 45 92.42% 4 RO o 1 AR R s T
thiliit Z (L 40%) 5 bk e, & T
33 ERP JIE . SBRULEWISY, ¥ FCz Ml Cz P
JTE 400~800 ms, 800~1100 ms i 7] & PN it -2 &
{53 A I AR B [ X LPP iR (Ma et al.,
2019; Shafir et al., 2015; Zhang, Y., et al., 2023); it
B CPz I 400~600 ms . 600~1000 ms. 1000~1500 ms.,
1500~2000 ms. 2000~2500 ms. 2500~3000 ms.
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3000~3500 ms ., 3500~4000 ms i [H] % P4 9 °F- 2 i (i
A3 A R AS [a] s 1] g H g TR X, LPP 7 i (Dennis &
Hajcak, 2009; Weinberg & Hajcak, 2010; Zhang, Y.,
et al., 2023),
2.6 it

K SPSS 27.0 (IBM, Somers, 3 FE)#f74811
M. B, AR BIATE IR 15 B BOHE 24
R A, AT B R B R T 22 b
Hop g A R 2SR vs AR IR vs. H 1),
PRIAZ B Ol MR TR T R Ty, BRI 4R Sh iy
B, Hk, Z2UIEVFSE(Denny et al., 2015;
Liang & Lin, 2023), TIR >J 5By B A 2T 155 [ BEAR
R E M &8T5 22000, Horb Q72 &8 4 B (IR 41
vs. FE M 2H) . R ZEAI (M AR vs AE MR vs.HPE),
AR MR EE | RO PE SRR LPP R o IeAh, TER
— 6] s (Day0 . Dayl. Day3. Day5. Day7), XfM
ZH Bk 9 TA R 85 7 RV 2 R IR X AR EE 43 4 il
PEATIRSAEAS t K3, FEXT MR | A 5 e T
X LPP A TAISC 0T . A IR 0 MK a =
0.05 (W), #EATH M & J7 2=, HXFHEA
AL HEFT Greenhouse-Geisser #F1E, F)5 H
%k H Bonferroni &f1E .

3 4%

3.1 RMIEMRLE

S AR UEE 28 B R 0 o A g5 & T Bl £
PERE S, WHEHRIZ(n = 25)7F IR > 15 W Bow i 4%
R PP, HEAT T BN 2R A R U 254y
Mro 253 R, TEMLEERE FARm b, B R 28R 5L
N A 2), MLEREE . F(2, 48) = 285.63, p <
0.001,m2 =0.922; % F(2,48) =85.02, p<0.001,
n, =0.780. F )5 b & B, IR 53k i R K] 7 AE e
FEE(p = 0.999)FNZL M (p = 0.999)¥F43 I JC Ik & 25

A WREETESY

9 Hokok

[*]
T

M2 RE P53
- N W A NN

iy - ki 2 itk
B2 EHEBIPEER. A, BRI B R iR E
I *p < 0.05, **p < 0.01, ***p < 0.001, n.s. p> 0.05, EIHiREL IIrMEE,

S, BB R ER TR (ps < 0.001), B
TE & A sh A 2
32 EMREER
TE FARAE MR, 2 4% Bl PR S0 6 15 4 ik
FEELEEE R, FIRA X 49 44, 1R 4 24
(M =20.21%, SD =228 %), #HI4 25 4(M =
19.44 %, D =1.42 %),
3.2.1 IR &/ B (Day0)
39 LA R B2 A R A AR i, AT 2 (A
S IR 2 vs F5iH4H) < 3 (IR’ A 2830 (MR vs. AR 1L
JUE vs. rfv ) Y B 0 kT 25 43T
gER R, FEML R RS RO b, 4L (e R
F(1, 47) = 10.60, p = 0.002, 1’ = 0.184; Zth: F(,
47)=18.26, p=0.006,n> = 0.150) . [& F 2 I (M i 3 -
F(2, 94) = 289.60, p < 0.001, n2 = 0.860; &ffr: F(2,
94) = 162.34, p < 0.001, n2 = 0.775)A4 2550 14 ik
EFo A, A< R ALY 32 BN B (AN 1A
3A), MREERE . F(2, 94)=5.83,p=0.007, . =0.110;
A F(2,94)=2.16, p=0.030,n. =0.081, fije
BN 4B 2 B, A I RN R MR A% 44, TIR A L
P ) 41 A ST A e K- (il p = 0.002; AR il g
p = 0.005)F1 1 M1 25 AR 55 (L p < 0.001; JEIMAE:
p = 0.054); {HFEH PSR 21 8] 25 5 A8 b 25 (M P
FE:p=0.110; Zfr: p=0.575), FiR&EHEE IR
2H (vs P20 )T 215 IR, H IR fEAE— & iz 4k
BN
3.2.2 IR JEEME
Z IR 2J1FRY B, 43 5 DAL s 82 A oy
RAR &, #5472 (A9 DR 4] vs. 72 5i41) x 3 (B 2%
A AR vs AR MLBE vs. H PR B9 E = 7 22508 .
(1) Dayl: 55 EIR, 7MiM m -, 4
SI(MERERE: F(1, 47) = 19.42, p < 0.001, 02 = 0.292;
Rt F(1,47)=126.26, p<0.001,n2 =0.358). &}
B. 34
9.
8

kg

BHTESY
- N W R Lo

I f& E ()11 A
B, il 46 AN [ R (8 1 43 o
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KM : F(2, 94) = 110.11, p< 0.001, > = 0.701;
B F(2, 94) = 72.56, p < 0.001, 0 = 0.607)fF
RN B L Ak, FEMRREE [, 25 < B R 2R
LHAN B3, F(2, 94) = 3.93, p = 0.045, n, =
0.077. TERLH L, 4= & F 28 Y 1 38 B R0 1 2%
W, F(2,94)=3.23,p=0.067,1> =0.064, fij Bk

N AT R BLCAN A 3B), FE IR AR M 24 T, IR
ZHAH P ) 2 A AR ) e i 7K P (ps < 0.001) AT 71
PETG LR (ps < 0.001); [HFEHPEZ 0T 21 1) 22 5+
A (MR p=0.159; & p=0.190),

(2) Day3: Z5R o, TEMLlEEE AN b, 4
WI(METEEE: F(1, 47) = 28.17, p < 0.001, n> = 0.375;
B F(1,47) =19.34, p<0.001,n2 =0.291). F A
KA (MR EE: F(2, 94) = 320.79, p < 0.001, B’ =
0.872; Rthr: F(2, 94) = 150.23, p < 0.001, 0. =
0.762)1) RN 25 . Ak, <& 7 2SR A8
TGN, MRERE: F(2, 94) = 16.15, p < 0.001, .
= 0.256; %M. F(2, 94) = 10.48, p < 0.001, ., =
0.182, fAi BN 4 Mr Z BN 3B), 7E I Ak
I AR S E T, TIR ZH A s il 25 A T8 41 iy e Pt 7K SF
(ps < 0.001)FI A PEIE 45 1A % (ps < 0.001); {HFEH
PR T AR ZS AR EMEERE: p = 0.107; 2L
#r:p=0.554),

(3) Day5: Z5RWoR, TEMLEEEE Mg b, 4
(M EEE: F(1, 47) = 30.11, p < 0.001, n2 = 0.390;
B F(1,47) =29.24, p<0.001, 1> =0.384), &}
I (MRBERE: F(2, 94) = 95.26, p < 0.001, 02 = 0.670;
Bt F(2, 94) = 67.38, p < 0.001, 2 = 0.589)f% F-5%
N L Si AN, TEMRREEE |, 20 < B R ALY AL
HRN B, F(2, 94)=6.93, p=0.007, 1, =0.128,
FERLMY b, A0 < B R B 1) 38 RO 7 4% B 3
F(2, 94) = 3.26, p=0.066, 1. = 0.065, ] 500 43
Mr & BLCaNE 3B), 7E IR AEE R 25 7F T, TIR 441
Ll A i 20 A7 A A e R K- (ps < 0.00 1) R 7 P 44
AL (ps < 0.001); (HAEHPESAF T 20 0] 22 58 1
FH(MEMEEE: p=0.127; %Hr: p=0.267).

(4) Day7: 45 WoR, TEMelE R -, H
S (MLEERE: F(1, 47) = 38.83, p < 0.001, . = 0.452;
B F(1, 47) =34.01,p<0.001,n2 =0.420). A H
KA (MREERE: F(2, 94) = 315.93, p < 0.001, 0, =
0.870; Rt F(2, 94) = 132.17, p < 0.001, 0} =
0.738)1 RN 25 . Ak, <& 7 2SR A8
HRON R, MRERRE: F(2, 94) = 32.97, p < 0.001,
n: =0.412; ZHr: F(2,94)=13.76,p<0.001,n> =

S

D

0.226, A HAN BT ZIL(AN A 3B), 7E IR FdE
MR Z5F T, TIR ZH A g il 2H A B I i) nsi i 7K SF-
(ps < 0.001)FI 6 PEAE 25 1456 (ps < 0.001); {HFE
PR T ALiR) 25 5N 2 (ML i p = 0.530; &K
#r:p=0.486),

R ZE LI, 7E IR A% 1~7 K, TIR
RE NS L R IR R KT FN PR IS 25 1R, H B —
TE BNZ AN, 237 AR 7 M T BE (1T A 2 380
EBRRE
33 ERP &R

TE i F B S BT, TR S 1R A il B sl g A R
AN, A 2B Z R 53 1 A9 Dk
2 (3T 40%) B B o Fe 26, IR 2H 22 44(M = 20.32
%, 9D =234 %), ¥l 22 £4(M=19.50 %, SD =
1.47 %),

3.3.1 IIR 33K E(Day0)

PIASTA] I [6) 7 A %5 X LPP Al S TH X, LPP Ny
ARG, #5472 (5] IR 4 vs B 41) < 3 (B 2k
A vs AR MR vs. A MR ) &I 5 Ty 22 5387

(1) HX LPP: 7 400~800 ms [, ZH %] F&00
WE N 4A . 4B), F(1,42)=9.62, p=0.003, 1} =
0.186, F I N IR 4 147 X LPP i1k i & & fIK T4
. BB 00 B3, F(2, 84) = 22.88, p <
0.001, n, = 0.353, FI NI ME I 751 K By 4 X
LPP & & K AR M AR Ak 8 R, HAR i e & 5
REYEIX LPP W K TR R Ak, dnlxEl
AR ZE B AN 3 (p = 0.318),

1E 800~1100 ms =, 450 FR0 B2, F(1, 42) =
737, p = 0.010, n2 = 0.149, &R F50 B2,
F(2, 84) = 51.86, p < 0.001, . = 0.553, ZH%|=xK K
KM AN % 5.3, FQ2, 84) = 3.25, p =
0.052,m; = 0.072 & SN /AT & (A&l 4A (4B),
7R AR I A5 R, TIR 4L AH Eb 45 il 40 A5 56/
A% IX. LPP MM p = 0.006; dEMLiE: p =
0.004); {HAEH PR T A 2= %A W& (p = 0.190),

(2) FRTAX LPP: #MHaI % AL KA
R EON B BT BRGNS R W 3, 415 E
BN FE 400~2500 ms | i 3 (ps < 0.050), &2l
FROVAERT AR B R 2E (ps < 0.001; EHYS
SD R UL 265 Fi B S ik 3), 4N < &1 i 2 Rl 58 B
SR FE 1000~2000 ms | 3 (1000~1500 ms : F(2,
84) = 4.16, p = 0.023, 2 = 0.090; 1500~2000 ms :
F(2,84)=3.36, p=0.043, > =0.074), fA]EARN 43
Mr & BN 4A . 4B), 7 1000~1500 ms |, FEIfL
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A TIRM BB EL
9 g _Ek* p=0.054 mQR
@ S ¥k k% = JIR 3 - oCcG
=7 O0CG R7
= 6 =6 LS
¥ =H
3 3
: %
Mg HEfmiE ik mig  JEmpg
Day 1 B. IR B /5 B Day 3
9 yuk e o gg g xEx EET O g]é 9 wax sxx BIR 9, X - Icné
K8 8 KR8 OocG .8
&7 ns. R7 s g7 R7 n.s
“6 > 1:1‘:6 a6 EL_ 6 _1.S.
=H <3 &3 ns 3
3 3 3 — ®j
: : : :
Mg FEmEE k| MR dRmBE b T T MR ARmiE
Day 5 Day 7
O sk sk =R g, XX Liil =R 91 xxx *k%x @R g, Xx* ddk =1IR
:Rg - - OCG 8 &K g T T OoCcG 8 ocG
B g ns. K7 B R7 n.s.
oy — 56 a6t B 6
5 &5 5t &5
B =4 24 ns. %%
&3 3 &3t 3
i ; i R
Mg FEmpE alds Mg JemfE Mg Jempg migE  dEmpgE ek

K13 TR 44 K& I 15 5 Me i B2 Aot B SS B0 . A, 18 TIR 2J 15K Br(Day0), TIR ZH F45 il ZH %) AN ] 141 7288 78 ) e
P L AN 5y MBI & BE GRS E T BAR p {H, TR B, IR )55 1~7 K, Ml fofr by
LHNL . 1E Dayl Hl Day5, &4 #9450 = R R 32 B ALV 10 2% B3, BfAT 53800 73 BT (Bonferroni %7 1E) &
B, 7 AR G 2 AR 24 B TR 2H B KB I3 3 I T 26 (ps < 0.001)

i *p < 0.05, **¥p < 0.01, ***p < 0.001, n.s. p> 0.05, EPiREL Nbrids,

A TR BEAiX 5 R X LPPEIE K

10 h— HR'.[ﬂlﬂE 14 - : S : : : . : : — HR—.[lj].ﬂE
: —IORAEMAE  12pi it o o b IRARmE
8F » — IIR-H: 10k oo b IRk
L T CG-lifE & ol P CG-Ifi J&
S a0 B s CGAkimpE 2 O L CGRIMLIE
=2 R Al "t Tt G CG-thfk = O A b e CG-HfE
m2F = 4r ot ke
2 o S o '
5o X 0pg
g b B2r
6L 24
: 6 :
8L | 4 Lo . | _g L ! 1 1 i i i i j
0 500 1000 1500 2000 0 500 1000 1500 2000 2500 3000 3500 4000
Hif ] (ms) A /E] (ms)
B. IR 18 {r B X 5 s R TH X LPPY Gt it i S 45 3R
20 S 151 S 151
<P « IR « IR « IR « IR
27 .G %15 C6 2 10f ]] "CG 2 10} - CG
= 10 = 10 B o5k *x o ®osl —_—
£ Bt ] E R I i ki
& 5 0 lns. & O I TS Op I”""
]51 0 SRR PRI RIS, ]& _5 I Es _5 [ k_E_S _5 L
g B & &
- -10 £+ -10 £-10
400~800 ms M2 dEmfE ik MmpE dempE ik Mg demfg hik
800~1100 ms 1000~1500 ms 1500~2000 ms

El 4 TR 45K BEASRIET [A] 5 &0 X 5 sp e T X LPP f9EIE G it W a4 R . A, HIX 59 RTHIX LPP i F
[, ZEM %X LPP i, A0 T X LPP &, B, AS[E I IA] % P40 X 5 o S T X LPP 35 iR A4 26 1) 32 5%
o7 B 20 5] < P 2 U AE B AR A i S MRS SR, A AR B IX. LPP (400~1100 ms)i M 14 28 51 3 3507 K 20 5]
x [ B 2 0 38 B A0 P B . rh Y TR X LPP (1000~2000 ms) I8 1 4 2H 591 < 1 F 25 #6052 5380 8 35 1 45 5
B B BRI AT B, A TR BB EARIE TEF RS (1~6), MRS TR | TIR-AEIMAE . IR-H . CG-ILfE
CG-HEMIREAN CG-H 125, B iR2EL AbrifEZ . *p < 0.05, **p < 0.01, ***p < 0.001, n.s. p > 0.05,
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£3 IIRIEHEPFRTAEX LPP ARMEEHRERNEXERMN S LR

LPP Af[H] % (ms) IIR(n = 22) CG(n=22) 2H 591 = RN [GN TV E Y A<t ¥ I B N < B e A

400~600 3.53(3.07) 8.08(4.96) p<0.001 p <0.001 p=0.161
n, =0.241 n, =0.509 ne =0.044

600~1000 3.97(2.94) 8.35(4.85) p<0.001 p <0.001 p=0.114
n, =0.237 n, =0.583 1, =0.053

1000~1500 2.70(3.16) 5.69(4.15) p=0.010 p < 0.001 p=0.023
n, =0.147 n, =0.617 n, =0.090

1500~2000 2.38(3.44) 4.85(3.81) p =0.030 p < 0.001 p=0.043
n, =0.108 n, =0.585 n, =0.074

2000~2500 2.18(3.26) 4.42(3.94) p = 0.046 p <0.001 p=0.173
n, =0.091 n, =0.462 n. =0.041

2500~3000 2.10(3.17) 3.60(3.83) p=0.164 p < 0.001 p=0.086
n, =0.046 N, =0.434 n, =0.058

3000~3500 1.50(2.93) 2.66(3.93) p=0.274 p <0.001 p=0.124
1, =0.028 n, =0.377 n. =0.049

3500~4000 0.90(3.06) 1.90(3.72) p = 0.334 p <0.001 p=0.025
. =0.022 n, =0.336 n. =0.084

1 L8R 3500~4000 ms s 8] 7 Y 20 500 < &1 7 280 () 38 BR00NE I8 25, {HL R T BRASUN 43 AT 45 SR (Bonferroni 57 1E) AN b 2, HIZE M MR 4514 T,
IR 41 (M + SD = 1.85 + 4.38) 5 HI41(M + SD = 4.71 + 5.69)Z [E] A LPP I IF 22 5334 2 8.3 (p = 0.069), ZEAEM IR E T, 4l
SR 2 EEMME: M+ SD = 1.61 £3.79, M+ SD ¢ = 3.07 £ 5.61, p=0.318; HP: M + SD ;g = —0.76  3.96, M = SD ¢ = —2.07

£2.81,p=0212),

PEFNARE MR S5 T, TIR ZH 0 e TH X LPP 718 i
AL TR IR p=0.002; JEIMIE: p=0.005);
EHELETRERAMZ R (P = 0421), 7E
1500~2000 ms |, 7E MMM BESAE T, IR 4
AR T X LPP 70 W IR T 4L (g p =
0.006; AEIMLIE: p = 0.029); {HFEH AT 2R 2=
AR E(p=0.642),

gl gt — R, IR 4 (vs 35 40 Al 3 >J
4 TIR JHIHAER /D RINN IR, H IR 7746 —E )
ALY o
332 IIR JEBEMEK

Day3: JriklEl L, 5RE/RLE 4), EHIX
LPP (400~1100 ms) I, @15 . & 5 28 38500 &
F . TE 400~800 ms I, ZH 5 F 800 2 3 (W SA
5B), F(1, 42) = 7.97, p=0.007, v} = 0.159, £ K
IR ZH A% X LPP 70 b (K Tl 4 o & 288
TRV S, F(2, 84) =26.97, p<0.001, 2 =0.391,
FPUM MR 53R B 51 2 & IX. LPP IR TG
WEZS, M-HFHRERTHEER . A, A
A< R A S BN AN 3 (p = 0.770). [AIEE,
TE 800~1100 ms -, ZH 51| F 500 W 2 (A&l 5A.5B),
F(1, 42) = 6.42, p = 0.015, 1> = 0.133, I K IR
ZHIYAX. LPP IR Wl 5 (IR T4 4 ) 28 A8 4%
N, F(2, 84) = 61.66, p < 0.001, n2 = 0.595, %
Rk IR 5 R AR R R 5| & X LPP 8 iR JC
FXER, M_HBRERTHER . A, H5]x
Bl R 2B A BN A 3 (p = 0.793).

YT IR MR B A IR A9 STl [X LPP
W EALAE 400~2500 ms b & E /N TR, 245
Ji o B S DG I T B2 Y IR RFEe 188k . 4%
A TR 2 b R | PR R 2 AR SRR K 3 A8 AR
MEERILE 4, B FRONAE 400~600 ms (F(1, 42) =
16.10, p<0.001, 2 =0.277).600~1000 ms (F(1, 42) =
13.08, p< 0.001, n> = 0.238)H1 1000~1500 ms (F(1,
42)=5.19,p=0.028, 1> =0.110)% 2 (WK 5A .5B),
HBFEIN A TIR 4 B J T X LPP Y i i 2 /N T4 1l
HEFMEE SD H LR 4). B 2RI = 20% 76 T A7 B
] 2 b 34 53 (ps < 0.001, {5 SD {1 UL M 2% it fit
SRR 3). HIE, =& A 28 AU 1 28 BN A
F(ps > 0.300),

Day7: Jik[F L, 2R B/RLE 4), FEHIX
LPP (400~1100 ms) I, 415, R 28 F 200
F o TE 400~800 ms I, 45 5400 B ANE 5C.
5D), F(1, 42) =4.93, p=0.032, 0 =0.105, E£H N
IR ZH A0 X LPP 7 AR Tl 4 . &R 28
TRV B F, F(2, 84)=17.22,p<0.001,n. =0.291,
RPN AR 53R IR R 51 & B8 IX LPP 1R JC
WEES, M_EHEHRERTHERAE, A, H
< R RS BN AN B (p = 0.183). [AIFE,
T£ 800~1100 ms I, £H 5 %0 . 2 (Uil 5C.5D),
F(1,42)=5.26,p=10.027,n> =0.111, £} MR
Y0 X LPP 5 I o I T il 20 o [ 28 = 2000
B3, F(2, 84) = 44.26, p< 0.001, . =0.513, FH
Sy B S AR MR E R 51 & X LPP 38 0 G i 3%
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ZS, MZHEHRERTHEE . A, 40
] R 2B A A8 BN AN i 3 (p = 0.304)
TEFRTHIX LPP (400~2500 ms) |-, ZH5IA1E A
I RN B (ps < 0.050, W3 4), ZH =& 2
RUAE HAUWANAE 400~600 ms B3, FQ2, 84) =
3.35,p=0.043, . = 0.074, fa] BN S0 B & BN
Kl 5C. 5D), fEMifE . FE A1 4 T, IR 4
Ay e T IX LPP R A TR AL (e p =
0.020; JEIMLIE: p<0.001; HiE: p=0.037),
RGN, #E IR 19I55 1~7 K, TIR
BEME RS2 N4 X LPP (400~1100 ms). HrJeTHIX
LPP (400~1500 ms)J¢ i, {H IR Z b HFRFEE8CR I
ARaSE, IUAESE 7 K 400~600 ms ) ST X LPP

Wi b B
34 XRERAEER

TE TIR 213 B B, TR 415 ¥ il 41 22 [A] 45 45 1A
IS I FEBE (1(47) = —0.92, p = 0.362)F1175 25155 K

MEFRFE PR3 (1(47) = —0.06, p = 0.949)% 4 i & 2=
5o 7F IR )50 B, M IR A%t )2
JE RIS & R YT RME R B D 43 32 K T 4 i 4 1
AN 6), Dayl: IR 4564 2 4R 5 B9 A %0
BLJIFREE (1(47) = —1.80, p = 0.078)F1E 25 15 [ ¥
FREEPE/M(1(47) = —1.27, p = 0.209) % A B FH X5,
Day3: IR ZHH4 1NN 55 ) 8 B i 2K T il 41
(t(47) = —2.36, p=0.023, d = 0.673), 1HFHAHHIEZL
PR R R BE PP A 3 25 5 (1(47) = —0.64, p =
0.528), Day5: IIR A14f+h 1IN 5% o # B AN i 2%
a1 RIMERR BE D 0 Wl 3 AR T 45 T 4 G N 3% ) R B
P43 t(47) = =3.41, p=0.001, d = 0.974; &2 H
PRI XE A BE B4 1(47) = —3.00, p = 0.004, d = 0.857).
Day7: IR ZH#¢45 I\ N 8% 07 F2 Bt 251K T4 40
(t(47) = —2.30, p = 0.026, d = 0.656), {H M4 K)1H
L5V RMEFR FE P40 I B3 22 5 (t(47) = -1.79,
p=0.081).,

x4 NIRIBEMHEFREHRAK LPP ERHEIEP IR EZERHESTER

s} ] LPP LPP W[ % (ms) I1IR(n=22) CG(n=22) HRBERN FERIBERNY A xE R 2852 550w
Day3 X LPP
9 B p=0.007 p<0.001 p=0.770
400~800 2.21(4.62) 2.01(5.28) W = 0.159 W = 0.391 = 0.006
~ p=0.015 p<0.001 p=0.793
800~1100 1.45(3.88)  4.37(3.75) W = 0.133 W = 0.595 W =0.005
FR YL T X LPP
9 p < 0.001 p<0.001 p=0.716
400~600 0.36(3.43)  5.60(5.07) W = 0277 e = 0.366 = 0.007
5 p < 0.001 p<0.001 p=0.821
600~1000 2.82(3.08)  6.64(3.87) W - 0.238 W = 0.625 = 0004
~ p=0.028 p<0.001 p=0.452
1000~1500 2.44(3.60) 4.78(3.20) W = 0.110 W = 0.617 % =0.019
g p=0.093 p<0.001 p=10.850
1500~2000 2.18(3.83)  4.05(3.37) . = 0.066 W = 0.532 W = 0.004
g p=0.171 p<0.001 p=0.340
2000~2500 1.62(3.57)  3.13(3.61) 0 - 0.044 W = 0.423 % = 0025
Day7 #iIX LPP
_ ~ p=0.032 p < 0.001 p=0.183
400~800 2.72(3.59)  0.68(6.22) W = 0.105 W = 0.291 = 0.040
. p=0.027 p<0.001 p=10.304
800~1100 1.00(2.66)  3.66(4.75) W = 0111 W = 0.513 = 0027
o Je 5 X LPP
g . p=0.006 p<0.001 p=10.043
400~600 0.33(3.24)  3.89(6.08) W = 0.164 N = 0.248 W = 0.074
5 p=0.002 p<0.001 p=0.268
600~1000 1.90(1.90)  5.51(4.62) W = 0215 W = 0.479 = 0031
. p=0.010 p<0.001 p=0.445
1000~1500 1.66(2.75)  4.37(3.82) W = 0.148 W = 0.477 W =0.018
g p=0.038 p<0.001 p=0.737
1500~2000 0.94(3.41)  3.45(4.30) W = 0.099 W = 0.343 " = 0.006
_ p=0.040 p<0.001 p=0.747
2000~2500 0.30(4.00)  3.01(4.47) W = 0.097 W =0.200 . =0.006
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Day 3
A. %ﬁ%ﬂ&i*%lﬁzwl’ﬁﬂﬁ@ R —_ IIR—JﬂéE&
ro — IR- 14 — DRI
8F AR 12F: — IR+
61 s :
: 3. :
B oor E :
B o4 X
K 6r %2
g 8¢ | A
-10 :
-12 ‘

1
500

L
1000

1
1500

]
2000

i { { i i 1 1 |
500 1000 1500 2000 2500 3000 3500 4000

0 0
i} E] (ms) A& (ms)
B. 453 RH X 5 ke X LPPRISE H B 45 5 « [IR
o IIR * « [IR S5 *kk " CG
10 - *% . 10 . =
g S| CG g CG = 101 *
= E ST 2. { {
-’% 1 s SRS RSN -% 5 I { {
a sh E 0 Leeeeereeedieeeree e s m 0 1 }
X = = l
®-10 Bl Ef -5
400~800 ms 800~1100 ms 400~600  600~1000  1000~1500
Bif 8] (ms)
Day 7
C. ETREIX 51T X LPPIIE B — IIR-IfLfE
0. — IREMAE |, — IR-If 2
i — IIR-A: 1k — IR MR
8 " — IIR-H
~ o CGEIMES 'y
> 4r- MW 2
<1 = 6
e K 4
x O % 2
& ol 5
oy : 0 !
S X ;
iy : = 2 :
g or 4 :
-8 + 6 H : : :
-10 i : : gL H i 1 1 1 | | )
0 500 1000 1500 2000 0 500 1000 1500 2000 2500 3000 3500 4000
At 1] (ms) B[] (ms)
D. HIRBIX 5 R TRIXLPPHISH B 545 R
~ 15 IR _
> % *CG 2151 o IR
o _ «IIR < 10~ * «JIR = == =,
E_ 10 = " CG 3 10 * CG é 10 - = » * E 10 * CG
E ST ] = 5 x 5| } 1 l * B .
YR ) I DU~ & & or . ***]
% sl { E 0-{ g 0 } { } | } | Ell 0 l :| I-I ]*
m _107 ]ﬁ Y~ Es _5 k—E-s —
& 400~800 ms ® 800~1100 ms i 600~1000 1000~1500 1500~2000 2000~2500 _“gf mig JemiE i
At A (ms) 400~600 ms
Bl 5 IR 185k B[R A A 3 g X 5 H e X LPP A RS it BB iR, A, 56 3 REIX S RTIX

LPP IR &, ZEMR%iX LPP JiE, A0yt deTfIX LPP 30K . B, 45 3 KA B O] 4 945 X 5 B s 5 [X. LPP
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— SR LB, RS LPP IR B A AR
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2017), BT FIRBFEEE R, HEWST S5 LPP iR
ZIH AT RE AR MR, B, A5 R ARk
BRI R, SRR, S 5rhok
T X LPP (400~2500 ms)J¥ I (AP B3, B =
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AW 5T R 2 0 1 FR i A 0 A e AR T
IR X G M 45 0 RS i 1 Az Ak sk s . 2551
N, RS 0~7 K, SHEHAM L, TR HXH5E ik
55 B (I L ) P I 2 1A 6 R i B2 7K P 45 22 AT
LR A5t B e ST T 4 CIE I P )
(NG B PEAN s [, B35 0 K. 5 3 RAIEE 7
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XY T LIFERFSE (Chen et al., 2020, 2021; Gallo et al.,
2009), A IR WA &0 AR E R L T S — Sk 32
Fio 28 H Wb I% 45 877 09 B[] T AR AR A A
1, B ENRE 25 R AR ] b A B
PR, HAEE IR L H A s & R Rt

[] B 4 (Chen et al., 2020; Bf2EH, 2020), SBIRARF
FEARNE IR 5H BRI, HE—ERE -
KRR T IR, UESE TR AR A A R
Ao Ak, A EAFEIE I 58 35 52 5 - A sh A 45
AR DN T FRABTAY, SRR ] % 180K IR 54 &g
ST AT XL, (RN 2B 5 S RS A T AN
RN b1 25 55 R S AL

AWFFAFAE— L Jm R . H—, ABFFRACRH
LA HFEAR TR/, XA AR B R 12
B, o] % i g A B MR o 1 RREA i, B4
IR FFLef W Mg ER, H,
IR RFZE 8 15 iz A A FH A i ) i 8 (— R B,
AN 8 DA o 26 A o Jm BRI 0 25 A K e [,
Xof FEAS R Bsf ] BE 1) TIR A% 28 V8108, XA B T4
i TIR TG IRIAIT RO . =, —Semfssds i,
i) o B [ Ak 25 8 1 RCR (FR 2R, 2020,
Christou-Champi et al., 2015), ASWF5T 14 25 > B4
D, AR ARWFE AT SRS N S5 2] BT AN [F) 25 2]
WEP IR PYFRE2 T Mz AR . Hod, SFuF
FEHE P A OG5 Je B I Ath PR 2R (4 B[] A 3k
FFEMERE), AWFFRACH L T IR RS, Aok
WEFE ] % A BN EIEN A, IF 5 IR T
B, Vit — L s oy 45 R v i 1

5 &g

A GELE £ 11 HE AR s PR R, e
GET IR AT A4 FZ AR5 S . R0
SR, TIR A5 1 G A0 72 e 2 A
B, L HZ ARACRAF A — SRR . 3 — S 9t
HES 5 11 Sh S 26 45 B FLAT T8,
S WERH T 5 30T FLAT— 2 (0 PR3 S0

BT : R g 3 B A E R AT A RS AR R
B EFEL, BRMAEGERADRFH AT
A £ 18 B I B AT AR A 09 223, A& ) T 5E K
FHF.RMI, FHE, AL R AEA
ik, Sk, XA, WBIFERFEIEE, RFE
EZNREBFRRFATHERERE . 2 WAL
AR P LT,

2 £ X #

Bai, L., Ma, H., Huang, Y. X., & Luo, Y. J. (2005). The
development of native Chinese Affective Picture System-A



% 9

RS A ST PAT R A DA IS G 7 2 0 AR RO - G g A B 1585

pretest in 46 college students. Chinese Mental Health
Journal, 19(11), 719-722.

(Mg, D, ®HFEE, TR (2005). PERIGEHE R R4
) g il ——7E 46 A E KA KA. P EOH T E
Ze, 19(11), 719-722.]

Bargh, J. A. (1990). Auto-motives: Preconscious determinants
of social interaction. In E. T. Higgins & R. M. Sorrentino
(Eds.), Handbook of motivation and social cognition:
Foundations of social behavior (Vol. 2, pp. 93—130). New
York: Guilford Press.

Bargh, J. A., Gollwitzer, P. M., Lee-Chai, A., Barndollar, K., &
Trotschel, R. (2001). The automated will: Nonconscious
activation and pursuit of behavioral goals. Journal of
Personality and Social Psychology, 81(6), 1014—1027.

Bargh, J. A., & Williams, L. E. (2007). The nonconscious
regulation of emotion. In J. Gross (Ed.), Handbook of
emotion regulation (pp. 429—445). New York, NY: Guilford
Press.

Beck, A. T., Steer, R. A., & Brown, G. K. (1996). BDI-II, Beck
Depression Inventory: Manual (2nd ed.). Psychological
Corporation.

Bieleke, M., Legrand, E., Mignon, A., & Gollwitzer, P. M.
(2018). More than planned: Implementation intention
effects in non-planned situations. Acta Psychologica, 184,
64-74.

Bradley, M. M., & Lang, P. J. (1994). Measuring emotion: The
self-assessment manikin and the semantic differential.
Journal of Behavior Therapy and Experimental Psychiatry,
25(1), 49-59.

Buhle, J. T., Silvers, J. A., Wager, T. D., Lopez, R.,
Onyemekwu, C., Kober, H., ... Ochsner, K. N. (2014).
Cognitive reappraisal of emotion: A meta-analysis of
human neuroimaging studies. Cerebral Cortex, 24(11),
2981-2990.

Chen, S. D. (2020). Cognitive-neural mechanisms of
automatic emotion regulation and its applications in
depression [Unpublished doctorial dissertation]. Southwest
University, China.

[BR2EM5R. (2020). /7 377L 52 HE 45 0 T 1T A F1- i 28 L LA
RAIWEEAFES I/ (2008 30). PUR R, &
K]

Chen, S., Ding, N., Wang, F., Li, Z., Qin, S., Biswal, B. B., &
Yuan, J. (2021). Functional decoupling of emotion coping
network subsides automatic emotion regulation by
implementation intention. Neural Plasticity, 6639739, 12.

Chen, S., Yu, K., Yang, J., & Yuan, J. (2020). Automatic
reappraisal-based implementation intention produces early
and sustainable emotion regulation effects: Event-related
potential evidence. Frontiers in Behavioral Neuroscience,
14, 89.

Chen, T, Liu, L. L., Cui, J. F., L1, Y., Qin, X. J., Tao, S. L., ...
Chan, R. C. (2019). Implementation intention training for
prospective memory in schizophrenia: A 3-month follow-up
study. Schizophrenia Research, 206, 378—385.

Christou-Champi, S., Farrow, T. F., & Webb, T. L. (2015).
Automatic control of negative emotions: Evidence that
structured practice increases the efficiency of emotion
regulation. Cognition and Emotion, 29(2), 319-331.

Cuthbert, B. N., Schupp, H. T., Bradley, M. M., Birbaumer, N.,
& Lang, P. J. (2000). Brain potentials in affective picture
processing: Covariation with autonomic arousal and
affective report. Biological Psychology, 52(2), 95-111.

Daly, M. (2022). Prevalence of depression among adolescents
in the U.S. from 2009 to 2019: Analysis of trends by sex,
race/ethnicity, and income. Journal of Adolescent Health,

70(3), 496—499.

Delorme, A., & Makeig, S. (2004). EEGLAB: An open source
toolbox for analysis of single-trial EEG dynamics including
independent component analysis. Journal of Neuroscience
Methods, 134(1), 9-21.

Delorme, A., Sejnowski, T., & Makeig, S. (2007). Enhanced
detection of artifacts in EEG data using higher-order
statistics and independent component analysis. Neuroimage,
34(4), 1443—1449.

Dennis, T. A., & Hajcak, G. (2009). The late positive potential:
A neurophysiological marker for emotion regulation in
children. Journal of Child Psychology and Psychiatry,
50(11), 1373—1383.

Denny, B. T., Inhoff, M. C., Zerubavel, N., Davachi, L., &
Ochsner, K. N. (2015). Getting over it: Long-lasting effects
of emotion regulation on amygdala response. Psychological
Science, 26(9), 1377-1388.

Ding, N., Yang, J., Liu, Y., & Yuan, J. (2015). Paying less but
harvesting more: The effect of unconscious acceptance in
regulating frustrating emotion. Science China Life Sciences,
58(8), 799-809.

Domes, G., Schulze, L., Bottger, M., Grossmann, A.,
Hauenstein, K., Wirtz, P. H., ... Herpertz, S. C. (2010). The
neural correlates of sex differences in emotional reactivity
and emotion regulation. Human Brain Mapping, 31(5),
758-769.

Foti, D., & Hajcak, G. (2008). Deconstructing reappraisal:
Descriptions preceding arousing pictures modulate the
subsequent neural response. Journal of Cognitive
Neuroscience, 20(6), 977-988.

Gallo, I. S., Keil, A., McCulloch, K. C., Rockstroh, B., &
Gollwitzer, P. M. (2009). Strategic automation of emotion
regulation. Journal of Personality and Social Psychology,
96(1), 11-31.

Gallo, 1. S., McCulloch, K. C., & Gollwitzer, P. M. (2012).
Differential effects of various types of implementation
intentions on the regulation of disgust. Social Cognition,
30(1), 1-17.

Gao, W., Chen, S. D., Long, Q. S., Yang, J. M., & Yuan, J. J.
(2018). The progress of emotion regulation methods and
paradigms: From voluntary emotion regulation to automatic
emotion regulation. Chinese Science Bulletin, 63(4), 415—424.

(R, BREMR, JRAZ, Wik, =M. 2018). 155
WL 7 B W As . A BEAE 4R 2 B Sh A 45 R
FlFF R, 63(4), 415-424.]

Gollwitzer, P. M., & Brandstatter, V. (1997). Implementation
intentions and effective goal pursuit. Journal of Personality
and Social Psychology, 73(1), 186—199.

Gross, J. J., & John, O. P. (2003). Individual differences in two
emotion regulation processes: Implications for affect,
relationships, and well-being. Journal of Personality and
Social Psychology, 85(2), 348—362.

Hajcak, G, MacNamara, A., & Olvet, D. M. (2010). Event-
related potentials, emotion, and emotion regulation: An
integrative review. Developmental Neuropsychology, 35(2),
129-155.

Hajcak, G., Moser, J. S., & Simons, R. F. (2006). Attending to
affect: Appraisal strategies modulate the electrocortical
response to arousing pictures. Emotion, 6(3), 517-522.

Hassin, R. R., Bargh, J. A., & Zimerman, S. (2009). Automatic
and flexible: The case of nonconscious goal pursuit. Social
Cognition, 27(1), 20—36.

Horan, W. P., Hajcak, G., Wynn, J. K., & Green, M. F. (2013).
Impaired emotion regulation in schizophrenia: Evidence
from event-related potentials. Psychological Medicine,



1586 N i}

3

#H %57 &

43(11), 2377-2391.

Horne, S. J., Topp, T. E., & Quigley, L. (2021). Depression
and the willingness to expend cognitive and physical effort
for rewards: A systematic review. Clinical Psychology
Review, 88, 102065.

Huang, L., Yang, Y. Z., & Ji, Z. M. (2003). Applicability of the
Positive and Negative Affect Scale in Chinese. Chinese
Mental Health Journal, 17(1), 54—56.

[#HH, #iEd, R, (2003). EHEHAMEEERENSE
NS VERE IS, A0 PE 444, 17(1), 54-56.]

Huang, X., Chen, S., Gao, W., Yang, J., & Yuan, J. (2020).
Emotion regulation by implementation intention is
generalizable to unspecified situations: The nature of the
underlying goal matters. Acta Psychologica, 210, 103144.

Ito, T. A., Cacioppo, J. T., & Lang, P. J. (1998). Eliciting affect
using the International Affective Picture System:
Trajectories through evaluative space. Personality and
Social Psychology Bulletin, 24(8), 855-879.

Kessel, E. M., Kujawa, A., Goldstein, B., Hajcak, G., Bufferd,
S. J., Dyson, M., & Klein, D. N. (2017). Behavioral
observations of positive and negative valence systems in
early childhood predict physiological measures of
emotional processing three years later. Journal of Affective
Disorders, 216, 70-77.

Key, A. P, Jones, D., & Corbett, B. A. (2022). Sex differences
in automatic emotion regulation in adolescents with autism
spectrum disorder. Autism Research, 15(4), 712—728.

Kring, A. M., Smith, D. A., & Neale, J. M. (1994). Individual
differences in dispositional expressiveness: Development
and validation of the Emotional Expressivity Scale. Journal
of Personality and Social Psychology, 66(5), 934—949.

Kron, A., Pilkiw, M., Banaei, J., Goldstein, A., & Anderson, A.
K. (2015). Are valence and arousal separable in emotional
experience? Emotion, 15(1), 35—44.

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1999).
International Affective Picture System (IAPS): Instruction
manual and affective ratings (Tech. Rep. No. A-4).
University of Florida, Center for Research in
Psychophysiology.

Lang, P. J., Greenwald, M. K., Bradley, M. M., & Hamm, A. O.
(1993). Looking at pictures: Affective, facial, visceral, and
behavioral reactions. Psychophysiology, 30(3), 261-273.

Li, S., Xie, H., Zheng, Z., Chen, W., Xu, F., Hu, X., & Zhang,
D. (2022). The causal role of the bilateral ventrolateral
prefrontal cortices on emotion regulation of social feedback.
Human Brain Mapping, 43(9), 2898—2910.

Liang, J., & Lin, H. (2023). Current and lasting effects of
affect labeling on late positive potential (LPP) amplitudes
elicited by negative events. Brain and Behavior, 13(7),
¢3065.

Ma, B., Meng, X. X., Long, Q., Zhang, Z., Chen, S., Yang,
J., ... Yuan, J. (2019). Automatic self-focused and
situation-focused reappraisal of disgusting emotion by
implementation intention: An ERP study. Cognitive
Neurodynamics, 13(6), 567-577.

Martin, M. M., & Rubin, R. B. (1995). A new measure of
cognitive flexibility. Psychological Reports, 76(2), 623—626.
Mauss, 1. B., Cook, C. L., & Gross, J. J. (2007). Automatic
emotion regulation during anger provocation. Journal of

Experimental Social Psychology, 43(5), 698—711.

Moser, J. S., Hartwig, R., Moran, T. P., Jendrusina, A. A., &
Kross, E. (2014). Neural markers of positive reappraisal
and their associations with trait reappraisal and worry.
Journal of Abnormal Psychology, 123(1), 91-105.

Nolen-Hoeksema, S. (2012). Emotion regulation and

psychopathology: The role of gender. Annual Review of
Clinical Psychology, 8(1), 161—187.

O'connor, D. B., Armitage, C. J., & Ferguson, E. (2015).
Randomized test of an implementation intention-based tool
to reduce stress-induced eating. Annals of Behavioral
Medicine, 49(3), 331-343.

Qi, B., Zhao, B., Wang, K., & Liu, H. H. (2013). Revision and
preliminary application of Cognitive Flexibility Scale for
college students. Studies of Psychology and Behavior, 11(1),
120-123.

[Frok, BL2, TH, XIWAR. (2013). K2R G M)
BB R, 05777017, 1(1), 120-123.]

Righart, R., & De Gelder, B. (2008). Rapid influence of
emotional scenes on encoding of facial expressions: An
ERP study. Social Cognitive and Affective Neuroscience,
3(3), 270-278.

Rozin, P., Haidt, J., & McCauley, C. R. (1999). Disgust: The
body and soul emotion. In T. Dalgleish & M.J. Power
(Eds.), Handbook of cognition and emotion (pp. 429—445).
Chichester, England: Wiley.

Schonfelder, S., Kanske, P., Heissler, J., & Wessa, M. (2014).
Time course of emotion-related responding during
distraction and reappraisal. Social Cognitive and Affective
Neuroscience, 9(9), 1310—1319.

Schubring, D., & Schupp, H. T. (2019). Affective picture
processing: Alpha - and lower beta - band desynchronization
reflects emotional arousal. Psychophysiology, 56(8), ¢13386.

Shafir, R., Schwartz, N., Blechert, J., & Sheppes, G. (2015).
Emotional intensity influences pre-implementation and
implementation of distraction and reappraisal. Social
Cognitive and Affective Neuroscience, 10(10), 1329-1337.

Shafir, R., Thiruchselvam, R., Suri, G., Gross, J. J., & Sheppes,
G. (2016). Neural processing of emotional-intensity
predicts emotion regulation choice. Social Cognitive and
Affective Neuroscience, 11(12), 1863—1871.

Spielberger, C. D., Gorsuch, R., Lushene, R. E., Vagg, P. R., &
Jacobs, G. A. (1983). Manual for the Sate-Trait Anxiety
Inventory (FormY). Consulting Psychologists Press.

Stern, C., & West, T. V. (2014). Circumventing anxiety during
interpersonal encounters to promote interest in contact: An
implementation intention approach. Journal of Experimental
Social Psychology, 50, 82—93.

Tanis, J., Vroling, M. S., Martijn, C., van Heijningen, L. A.,
Maas, J., & Keijsers, G. P. (2022). Effects of
implementation intentions on subthreshold binge eating.
Eating Disorders, 30(4), 370—384.

Tran, T., Hagen, A. E., Hollenstein, T., & Bowie, C. R. (2021).
Physical-and cognitive-effort-based decision-making in
depression: Relationships to symptoms and functioning.
Clinical Psychological Science, 9(1), 53-67.

Wang, J., Long, Q., Gu, Y., Zhang, M., Li, Q., Stonier, F., &
Chen, A. (2022). Timing characteristics of reactive and
proactive emotion regulation. International Journal of
Psychophysiology, 181, 104—111.

Wang, L., Liu, H. C., Li, Z. Q., & Du, W. (2007). Reliability
and validity of Emotion Regulation Questionnaire Chinese
revised version. China Journal of Health Psychology, 15(6),
503-505.

[FJy, Wi, Z=hae, kT, (2007). 15 45 57 8] 4 S
WLAAE B BRI, 7[5 e 10> PRS2 5575, 15(6), 503—505.]

Wang, T., Zhao, L. F., Yang, J. P., Zhang, D. D., & Lei, Z.
(2024). Intention and upstream indirect reciprocity: Insights
from behavioral and ERP evidence. Acta Psychologica
Shnica, 56(12), 1788—1799.

(B, B30, B4, P, FE. (2024). SicEES



% 9

RS A ST PAT R A DA IS G 7 2 0 AR RO - G g A B 1587

LATHEEEE . KAATAS ERP WIEHE. OHFH,
56(12), 1788—1799.]

Wang, X. D., Wang, X. L., & Ma, H. (1999). Rating scales for
mental health. Bei Jing: Chinese Mental Health Journal
Publisher.

R, TR, D5h. (1999). B 114 1FF 48 7 -F A
Jemt: PELG B DA et ]

Wang, Z., Yuan, C. M., Huang, J., Li, Z. Z., Chen, J., Zhang, H.

Y., Fang, Y. R., & Xiao, Z. P. (2011). Reliability and
validity of the Chinese version of Beck Depression
Inventory-II among depression patients. Chinese Mental
Health Journal, 25(6), 476—480.

(£, sinihy, B4E, SN, BRIE, KigE, TRG, A
PEFE. (2011). DUSE AR RER 2 R SCRRLE IVARAE A
RIS RS, A EOPETAE S48, 25(6), 476—480.]

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development
and validation of brief measures of positive and negative
affect: The PANAS scales. Journal of Personality and
Social Psychology, 54(6), 1063—1070.

Webb, T. L., Ononaiye, M. S., Sheeran, P., Reidy, J. G, &
Lavda, A. (2010). Using implementation intentions to
overcome the effects of social anxiety on attention and
appraisals of performance. Personality and Social
Psychology Bulletin, 36(5), 612—627.

Weinberg, A., & Hajcak, G. (2010). Beyond good and evil: The
time-course of neural activity elicited by specific picture
content. Emotion, 10(6), 767—782.

Yang, J., Yan, X., Chen, S., Liu, W., Zhang, X., & Yuan, J.

(2022). Increased motivational intensity leads to preference
for distraction over reappraisal during emotion regulation:
Mediated by attentional breadth. Emotion, 22(7), 1595-1603.

Yang, Q., Tang, P., Gu, R., Luo, W., & Luo, Y. J. (2015).
Implicit emotion regulation affects outcome evaluation.
Social Cognitive and Affective Neuroscience, 10(6), 824—831.

Yen, N. S., Chen, K. H., & Liu, E. H. (2010). Emotional
modulation of the late positive potential (LPP) generalizes
to Chinese individuals. International Journal of
Psychophysiology, 75(3), 319-325.

Yuan, J., Luo, Y., Yan, J. H., Meng, X., Yu, F., & Li, H. (2009).
Neural correlates of the females' susceptibility to negative
emotions: An insight into gender - related prevalence of
affective disturbances. Human Brain Mapping, 30(11),
3676—3686.

Yuan, J., Zhang, Y., Zhao, Y., Gao, K., Tan, S., & Zhang, D.
(2023). The emotion-regulation benefits of implicit reappraisal
in clinical depression: Behavioral and electrophysiological
evidence. Neuroscience Bulletin, 39(6), 973—983.

Zhang, R., Peng, X., Song, X., Long, J., Wang, C., Zhang,
C., ... Lee, T. M. (2023). The prevalence and risk of
developing major depression among individuals with
subthreshold depression in the general population.
Psychological Medicine, 53(8), 3611-3620.

Zhang, Y., Li, S., Gao, K., Li, Y., Yuan, J., & Zhang, D. (2023).
Implicit, But Not Explicit, Emotion Regulation Relieves
Unpleasant Neural ResponseOs Evoked by High-Intensity
Negative Images. Neuroscience Bulletin, 39(8), 1278—1288.

Sustainable regulation effects of implementation intention-based reappraisal
on negative emotions: Longitudinal EEG evidence

LI Yaqin'?, DAI Jiajia', GAO Wei', YUAN Jiajin'*
(" Institute for Brain and Psychological Sciences, Sichuan Normal University; *Sichuan Key Laboratory of
Psychology and Behavior of Discipline Inspection and Supervision, Chengdu 610066, China)

Abstract

Implementation Intention-based Reappraisal (IIR) is a novel automatic emotion regulation strategy that
combines implementation intentions (if-then plans) with adaptive cognitive reappraisal to regulate negative
emotions without increasing cognitive load. Moreover, this regulation effect can generalize from specified
situations (if situations) to unspecified situations. However, previous studies have not focused on whether the
generalization effect of IIR is sustainable.

To address this gap, this study utilized EEG technology in combination with a picture-viewing task to
longitudinally investigate the emotion regulation effects of IIR in the present and over the following week, using
participants' self-reported valence, arousal, and late positive potential (LPP) as indicators. Specifically, 51 valid
participants were randomly assigned to the IIR group (25 individuals) and the control group (26 individuals).
The two groups performed a picture-viewing task and all participants' valence and arousal for picture stimuli
were simultaneously recorded at both the IIR acquisition phase (Day 0) and the post-IIR acquisition phase (Day
1, Day 3, Day 5, and Day 7), and their EEG activities for picture stimuli were recorded on Day 0, Day 3, Day 7.
After data reduction and preprocessing, behavioral analysis included 49 participants (24 in the IIR group, 25 in
the control group), and EEG analysis involved 44 participants (22 in each group).

Subjective self-reported results revealed that, compared to the control group, the IIR group sustainably
decreased valence and arousal ratings for bloody pictures (specified situations) from Day 0 to Day 7.
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Furthermore, the diminishing effect of IIR on arousal also consistently appeared in unspecified situations
(non-bloody pictures), suggesting that the generalization effect of IIR was somewhat persistent. The
event-related potential (ERP) results showed that, compared to the control group, the IIR group had smaller
amplitudes of centro-parietal LPP (in the time window of 400~1500 ms) and frontal LPP (in the time window of
400~1100 ms) on Day 0, Day 3, and Day 7, suggesting that the sustainable effect of IIR was stable on LPP
indicators. Additionally, there was a significant positive correlation between centro-parietal LPP (in the time
window of 400~2500 ms) amplitude and arousal. Together, these findings suggest that IIR exhibits sustainable
regulation and generalization effects on negative emotions.

In conclusion, IIR could sustainably regulate negative emotions and produce generalization effects as
evidenced by both behavioral and ERP indicators. This study provides additional evidence supporting the
stability and effectiveness of IIR in emotion regulation. In addition, these findings contribute to advancing the
theory of automatic emotion regulation. Specifically, the present study not only supports the auto-motive model
of nonconscious goal pursuit and the temporal processing model of controlled-automatic emotion regulation, but
also extends these theories by demonstrating the stability and generalization of IIR's effects on emotion
regulation. Moreover, this study has certain clinical implications for interventions targeting emotional disorders.
For example, IIR may be an effective approach for treating co-morbid symptoms of anxiety and depressive
disorders.

Keywords emotion regulation, implementation intention-based reappraisal, sustainable effect, generalization effect,
late positive potential
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