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Abstract

Accurate recognition of cross-modal emotional information is a fundamental prerequisite for success-
ful social interaction. Previous studies have suggested that individuals with social anxiety may exhibit
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biases in emotion recognition and judgment; however, their characteristics of cross-modal emotional
processing remain insufficiently understood. The present study recruited university students with
high and low levels of social anxiety to examine their performance in processing visual, auditory, and
audiovisual emotional information. The results showed that, in terms of both accuracy and reaction
time in emotion recognition, the audiovisual congruent condition significantly outperformed the uni-
modal visual, unimodal auditory, and audiovisual incongruent conditions, demonstrating a typical dual-
channel processing advantage. In contrast, the audiovisual incongruent condition yielded the lowest
accuracy and the longest reaction times, indicating a robust cross-modal conflict effect. Further anal-
yses revealed that under angry emotion conditions, both high and low social anxiety groups exhibited
a dual-channel advantage, with a more pronounced integration effect observed in the high social anx-
iety group. Under neutral emotion conditions, both groups showed significant cross-modal incongru-
ency effects; however, the interference caused by incongruent information was more pronounced in
the low social anxiety group. These findings indicate that social anxiety level modulates cross-modal
emotional processing and provide behavioral evidence for understanding emotion perception biases
associated with social anxiety.
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1. 3]

X1 S8 M AS SRR U A T RO A 22 AT I LR ) o FEFLSEIAE A B, MR R
FERCRT IS (8] N [RINHERSOCR B TR A 1S B A LESIMEEZMEA LR, X T ERESEE
50T (Klasen et al., 2012; Robins et al., 2009). K, PEREZSTE &SP T LA ROk 270 @ A HE R
175 48 T AR () S B BN F2(Filippi, 2016; Schirmer & Adolphs, 2017). #RT0, X —EEHBAE &% & fE 4k
EFTA AMME TR ERE S, JCH R AR KA VPN BB B ISR T, MR AT BE R0 g 28 n T
I [F) BB & R A (Gan & Li, 2023; K& 455, 2023).

FE MY (R OB TE S 2600 TGS, 2ok B AN R0 I TE 115 28 e RARFF— B0, AN Be %A 2L
BEZIWERGLE, NMRIH ZEMBESEASRA. BEmE, 178K, ERUEIEREZE S
T, LR S5 G R — B, ARl R R E RS, RIS A R
3% 5 5 (Collignon et al., 2008; Gan & Li, 2023; Klasen et al., 2011; Li et al., 2024; Peschard & Philippot, 2017;
Schelenz etal., 2013). >k H #4518 5 Wi A 78 EHE 3 — 0 R B, AN [A) B 88 115 4515 B 3RS
T, TARAERA AR A N 355 22 AN TN 12 O AE A BAE I 9S24 (Proverbio & De Benedetto,
2018; Yehetal., 2016). XFEEA TS FEANA B THEEE RN RER, 0] AR AT E 1, M4
ARG G I 28 2R AT U

SR, R AFIHIE S B2 RmA — B, ERESTEEE S A2 B8, 77 A2 S8 s 5
MR (cross-modal conflict) (Watson et al., 2013). SAMFFKI, HHHERE 55 515 %A LECH,
AMAAENS 5 FIWHAE S5 rh il 3 R I NI IE K. IERZE N & (Dolan et al., 2001; Miiller et al., 2011), %47
N JE T PR FER D ONTER T 5 = 7K P 546 (conflict monitoring) i) 75 K (Proverbio et al., 2020). 52 #H

][l

DOI: 10.12677/ap.2026.163148 339 DR


https://doi.org/10.12677/ap.2026.163148
http://creativecommons.org/licenses/by/4.0/

XF LI A AR TR, XTI A B AT — T ) 2% R 0N R R A% S 1 DX e R 3, 4o
TE TARCIZ 4R SIE S mid I B, H 415 B I A3 75 ZA A i B2 (Klasen et al., 2011).

PSR TE S BB G S5 RN LIARAE TR MR R # LR F) 7 ORI, T2 52 A 22 57 DR 3 (1 5
(Liuetal., 2021), FHERAKCEHIA R E BT E 2 —(Heffer et al., 2022; Koizumi et al., 2011). AHE
TARGEREAMA, E S RS BN L R o SE A ) TR et B PO UM R 2R, X i ) AN AR BILAE B
— BRI IE TSI L, it — s RS 28 5 G 5 i SN L (Heffer etal., 2022; Koizumi etal., 2011),

R R B, A8 B BB AR TE AL 217 55 b R R AL X 67 P BB P A 2 2R 2R I i 5 AR
[](Schofield et al., 2012; RFE¥HE, 2023). JAM, WA K THIZHEE T 2 EE P T 8 — il imiE
IS4 0T, it 47 28 T L sl 5 2 P 75 35 1IR3 (Peschard & Philippot, 2017), T A 22 38 18 155 24 28 & [F) i)
EUTNHBEESHRINT, REWHHIIA L.

IEER, DRI IR REH AR SRS 2N TR, (HMSSERFEEA—S —J7m,
ARFRI, £ B EIT IS 26 264 T, AR EAMATT Re R I AR5, W R S 4
R BRI AR S (Gan & Li, 2023; Yuan et al., 2026), FfAERE 515 25586 A GG FLBC S (A0 P+ LPP) IR
(IG5 (Gan & Li, 2023) LA S BN b 3517 45 i X 0 138 58 (Kreifelts et al., 2020). H—J71H, tHABFIA
R IRA AT £ T i B A 1 4 5 AU I S5 3% WA YT /E I (Peschard & Philippot, 2017)« iX S8 A — 45 IR,
I LRGN F AR AE AT BEAS & LAFR 7 158 £ SO0 S BEAS 1S 8 I L LS, J ik — 0 RGEIR I HAL
BB —BUS A — BB 4 50 T I LA .

S FIRIR, A48 HE FET IS RS 1% 26 0 T i 0 vl A Il 1 B SR BN B AR RE 5 8 0 (1 3 5 s 1 55
1M 58 7] B SR BLAE A A FIB B LR AN TmZE b CHEFARRW, 15 Bt 2 b i 5 15 4 4
TR, HACEEEAMARE 50 U IS B R R LU (Yang etal., 2025), X A]BEBE— DM A I7EIG 25 2
R EA-SUEE RN TR, A, HATWEZ B R SHET T, R AR TEAR
[ 175 28 80N S T AT i TS S ARSI S B SR A — BTN, CHRAT NRINN Z . Ak, &
WFFCR AT S B G WL 55, RGRAELE — S B vs A BOMBEE N (H1E vs £, 1L

BE. AL EERNMIEEBRESEEBEE SR TERET T NESR, DR E RN £ iEiE
1H 815 RIS 5o LA FniL ] .

2. 3k

2.1. #iR

KR REIRE R 7 E N S5 RS AR AR 270 4. ikl SR M@ R, s IE AL
FIEH, TSR L a2y . SRR RS, EIGAT. 55 15%MlE e . K4t
TAEREMRIE A, R 40 4. BEIEEHT IRIRIE, NIRE AR, AR E S O 2 A A AR
BET 38 S IIHORAE MRS R A, B0 8mT 52 D HsaR e et as g gl . (AN 5 I 2
SEIR IR LB T 70% B, AR IL 70 44, &, KA RS 35 (&t 22 4, °F
BRI 9 22.65 + 1.83 & B 13 44, FIERR R 22.63 + 1.83 &), AWK Z L AAISTIZ 51 £ 75
v, B e SeI6 Rl 2% B R [F B 45 .

22. BER
AR KR A Leary (1983)4H]. 5240 F2£2000)BITH (CCAERER) #H7NE. ZERIL

BE 15 M%HE, R (EEAFE)~S5 AEFRE) 5 sittar, HPEE 30 6. 100 15 @),
o e R R AL S R R . AW T, 18R Cronbach’s o RN 0.80, RUIEFAA
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RLGF AR — 2k
2.3. LRI AAAR

SEE R 2 (R itk A < 4 CEIEPERT: e W, AT — 2 AT A —E0) x 2 (54
At AR R AR A AR R AR IR A Se e i, H s g i SisiE UM N AR &, S N AR

MY EIE M Y, SCB RT3 =2 AR Wt R A T SR, A A O — 2P X gy
N—EEA AT W HEGE H NimStim [ [H FLEHE E (Tottenham et al., 2009), FLiRH 4 4N
B 2 R ASRTHL. B A TH LB A Y EE AL B84 (Adobe Photoshop 2019, Adobe Inc., San
Jose, CA, USA)HAT AL HE, ERRIAEMIE Sk IRIGEE), FEREREE X EERIR/INEEAT AR Ak Ak
PR, Wb R0 B 5245 R R 15 46 75 % ) 30%E (Montreal Affective Voices; Belin et al., 2008). [FAF£IEE 4 4
MMEQ T 2 R ARSI 475 & . PR S 0T8T Adobe Audition CC FRFHEATALHE, I
Gi—R 1000 ms, HEFEHITEL) 65dB. MUTHIBE R FR s AT s PR A T . Hodr, T — Bkt
[ IR 52 AT 2 — B T LA S B (R - AR AR R - AR, BT A — BRI R LS 2 A — Fr i AL
AR B (PRI AL - A E AR AL - PYEAE ).

2.4, SCENGTRAE

SZIGFER K E-Prime 3.0 (Psychology Software Tools Inc., Sharpsburg, PA, USA)#E47 4, Fi AL
WRIEEIRIE— & 14 FTRZZICARMN E, FER2 #8580y 1920 < 1080, LieidfEd, #oals e
[ HIEEES 2058 60 em, WFRFTRIEAR A 5.8° ORI x 7.2 (FEEMAA). W oo fl o i Sk 80 H 52 DL
WAETE TR LI 8 MRS & 1E, MM E 48 MR, 35384 MNMlik. Fra ik sy
9 4 A block IR, FEA™ block 45 W5 ZHHREE RS, PURRBRAIE ST . MR T Hk
I 300 ms FIVERL AL, Bl 700 ms ISEIG R, RIES A0S LB 1000 ms 9255 RIBCEIUE, ok
i A W AR 15 28 R AL (P MR ERAE ), RS PR b S R o o, — 2l ild% “F 7 SR g
% 17 BFONER, PO AR S, DASP AT d B O G SR PRI o 6 TR LB TE R, 4
T TR R AT FLERAE 9 HI TR

KBTI T 5 S H T 5800 (Joassin et al., 2004), 31525 BE A i 78 B 525615 B (Peschard
& Philippot, 2017), FEARNTXCEIEZEAE TR, 755 FESEAT 2 100 ms, [l 5 AL RS 75 5 )R i 2
Mo ERELIIFUEHT, #5830 MRk, DLAAGR SEIG M FE AT 45 2K .

2.5. BB

$Ha 43 HT7E SPSS 19.0 (IBM, Somers, USA)H1HE(T o X 1E B2 A 5 S 40 B HEAT 2 (ISR ik,
ER) < 4 BIEBHFRAEL Wi, M —3. M A—80) x 2 (0rd: SHAHEREA. RS ERA)E
EME T EZa0r, BEMAKFEAN 0.05. XTG5S ER B FIEEE, KA Greenhouse-Geisser #21E, %
B K F Bonferroni % 1RV
3. &R
3.1. EfaZE

EEWE TSI E R TR, WEERNERN R, F3,204)=37.15, p<0.001, 7,=035. i
— B F G LR, AT — B R (M £ SD: 0.84 + 0.11) A IERH R B 2/ T A 3838 (0.81 £ 0.10, t =
4.25,p <0.001, Cohen’s d = 0.33) A1 Hr 5EIHIE (0.75 £ 0.12, £=9.89, p < 0.001, Cohen’s d = 0.80), FH{ i 1]
SRR IE I T . M, MIEAS—E 1R (0.69 £ 0.15) ) IEAER B 2K T —50(0.84 = 0.11, ¢ =
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—8.05, p <0.001, Cohen’s d = —1.20). HLALHLIHIE(0.81 £ 0.10, £ = —7.00, p < 0.001, Cohen’s d = —0.97)LL &
PN EETE(0.75 £ 0.12, £ =—2.78, p = 0.043, Cohen’s d = —0.49), FHMIE B A — 82 B EHBRINEL IR
BIRERTE. BEoh, TSN IR R, F(1, 68) = 6.41, p=0.014, 1, =0.09, LESEHEKMET
(0.81 + 0.12) A IEAAZR 2 2 T rh M1 45 2 4:(0.74 £ 0.17, £ = 2.52, p = 0.014, Cohen’s d = 0.48).

M M T AU K AR 35, F(3,204)=17.98, p<0.001, 7, =021, IS8 HTZR,
TEAE ARG T, MU — 25 44(0.88 + 0.12) Y 1E A 26 16 25 1y T FRANL U 38 (0.83 £ 0.12, £=4.40, p < 0.001,
Cohen’s d = 0.37). FIFHEIEIE(0.74 + 0.21, 1= 6.67, p < 0.001, Cohen’s d = 0.48) LA S ML A —F 26 14:(0.78 +
0.16,7=5.44, p<0.001, Cohen’s d = 0.83), FILH & FXUEE LA KN MR ERBLSE R4, WA
—HUAF(0.60 £ 0.24) 1) IFE 1 R 2 E KT AL U@ IE(0.78 £ 0.18, 1 = —7.08, p < 0.001, Cohen’s d = —0.89)
BT IE (0.77 £ 0.21, £ =—5.63, p < 0.001, Cohen’s d = —0.77) L S A0 W — 46 14(0.81 £ 0.18, 1 = —7.74,
p <0.001, Cohen’s d = —1.00), ZILH &3 FEBEERN—ET AN

LtAh, Li‘.ﬁfi‘i«ri%‘%dﬁ%uﬁj\éﬂﬁﬁi%ﬁ;ﬂf’ﬁﬁﬁﬂjﬁ%(” Kl 1), F(3,204)=3.14,p=.048, 77, = 0.04 .
ﬂiwy;/ﬁééﬂtiﬂ EAEREEFAT, WERNEZE: T —BURR0.86 + 0.15) 1 IEAf % B3 & T 5L

JHIE(0.82+£0.13,¢=2.67,p=0.044, Cohen’s d = 0.29) I i IE(0.68 £0.21,7=6.10,p <0.001, Cohen’s
d= 041)um)buﬁr A E0.76 £0.16,1=3.96, p = 0.001, Cohen’s d = 0.64), EEPI&TE%/M&FT, IES
I B AR — B AR, M A — S04 A(0.60 + 0.22) ) 1E i 28 55 351K T oAt = A 1 2% 12 (B A0 3 3
iE: 0.78+0.17, t=—4.86, p<0.001, Cohen’sd =—0.91; FWHLEIE: 0.79+0.18, r=-4.71, p<0.001,
Cohen’s d = —0.98; MWr—#: 0.79+0.18, r=-521, p<0.001, Cohen’sd =-0.99).

mﬁy\/ﬁﬁétb FEAE S 28 264 N RIS LS 21 56 25 (8B AL, MR — 350(0.89 + 0.08) I IEf %6 . 3
fa T HA LI IE (0.85 + 0.10, £ = 3.13, p = 0.012, Cohen’s d = 0.55). I HLIEIE(0.79 £ 0.19, t =3.52, p =
0.005, Cohen’s d = 0.72) LA S AT A — S 5644(0.80 £ 0.17, ¢ = 3.92, p = 0.002, Cohen’s d = 0.76). 7EF P
AT, EA A AR S A R R I 3 P S AASAN — BN, BRI A —30(0.60 + 0.25) 1) IEAf 26 2. 3%
T B8 (0.79 £ 0.18, t =—5.11, p < 0.001, Cohen’s d = —0.87). 5181 (0.74 + 0.23, t = —3.36,
p =0.007, Cohen’s d = —0.60) L K ¥ Ir —F 4 14(0.82 + 0.18, £ =—5.76, p < 0.001, Cohen’s d = —1.01). IEH
R IR G TSR N 1.

A EEA B. &t 32 BB A
1 S ST A PR 5
o T O Wik 1.0 e
| Jf W8 [ [
0.8 COMIFAR— 0.8
@ 0.6 §0.6 | \ \
= 1 H
0.4 0.4
0.2 0.2 |
0.0 0.0
FEE S e MRS R 4

VE: **p <0.001, **p<0.01, *p<0.05.

Figure 1. Accuracy in high and low social anxiety groups
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Table 1. Descriptive statistical table for accuracy

= 1. EFRMmE MR R

e A AE fE A (R 74 e
LG 25 (M = SD) HR VTS 25 (M + SD) LR 25 (M = SD) H S 4 (M + SD)
M 25 0.85 (0.10) 0.79 (0.18) 0.82 (0.13) 0.78 (0.17)
W i 2 A 0.79 (0.19) 0.74 (0.23) 0.68 (0.21) 0.79 (0.18)
T —3 0.89 (0.08) 0.82 (0.18) 0.86 (0.15) 0.79 (0.18)
P A —2 0.80 (0.18) 0.60 (0.25) 0.76 (0.16) 0.60 (0.22)
3.2. RNET

3.2.1. EfRRAT

TES BT IERA S SN R, SR TR IR N oS PSP + 3 AMPRAEZE I S OB B I BT
ZO T RN, WIEMER LRI E, F(3,204)=6537, p<0.001, 7, =049. F/GLLEEN, W
Wy — B 2% A (581.19 + 93.87 ms) Y S B I I 25 5 T~ FR U i 3@ 3 (66 7. 18 + 129.39, 1=-10.56, p < 0.001, Cohen’s
d =—0.77) B AW AS—F 4 1£:(604.15 £ 107.85, t = —4.46, p < 0.001, Cohen’s d = — 0.18), I H! & 2 () 0UE
TP BEAE , AT A —F 5K AF(604.15 £ 107.85) 1R B I X K T AT —$(581.19 £ 93.87, 1= 4.46,
p <0.001, Cohen’s d = 0.18) A1 B4 5 3B 18 26 1F(577.42 + 83.42, t = 4.46, p < 0.001, Cohen’s d = 0.22). 144
B ERRIR R, F(1, 68) = 61.50,p<0.001, 77, =048, "PPEREL A T ¥1(635.42 + 105.76) NS
BEKT AR EM(579.54 £ 99.54, t=7.84, p < 0.001, Cohen’s d = 0.55)

B RO R (2 AR P B (LI 2), F(3,204)=11.16, p<0.001, 77, =0.14 . {808 57
Mriis, TR RIEHIE PB4 T — B (RS 550.40 £92.40; H11%: 611.98 +108.05)
FR) SN IS 206 1 B T (2K 657.58 + 138.02, 1 =-10.96, p < 0.001, Cohen’s d = —0.89; 14%k:
676.77+138.64, t=—6.80, p<0.001, Cohen’s d = —0.53) LA ST A —E (4 : 568.10+109.04, t=-2.81,
p=0.039, Cohen’s d =—0.14; . 640.19 +120.34, r=-3.84, p=0.002, Cohen’s d = —0.25)51F F I}
Rift o [, AR S T (S 568.10£109.04; Tk 640.19 + 120.34) 1) 5z B i 24K - B3 38
TE(ZEA: 542.07+84.80, t=4.11, p=0.001, Cohen’sd =0.27; H%: 612.76+95.43, t=3.48, p=0.005,
Cohen’s d = 0.25) A S A — (4R 550.40+92.40, =281, p=0.039, Cohen’sd =0.14; F%: 611.98+
108.05, t=3.84, p=0.002, Cohen’sd =—0.25)%&M NIl o IXBE— B IGUE T XCE TE A 19N LA
AR 25 1 2R SR RN TRt o TE A B L B P 388 1 4 145 SR L% 2.

3.2.2. $BiIRRBIAT

BRSNS AT 45 SRR, JEIEMER E RN R, F(3,204)=7.58, p<0.001, 7, =0.10 . ¥LHT—
KA T(520.90 + 157.45 ms) B4 12 [ SN i 25 46 T HL 0T B il 18 (595.82 + 188.22, £ = —3.53, p = 0.004, Co-
hen’s d = —0.43) K ALIT A — 22 14(606.04 + 169.76, t = —4.18, p = 0.001, Cohen’s d = — 0.52).

Table 2. Descriptive statistical table for correct reaction time

2. EffR MEERER TSR

S S AT LA 26 (M + SD) S 45 (M £ SD)
Wbt 2 A 542.07 (84.80) 612.76 (95.43)
W % A 657.58 (138.02) 676.77 (138.64)
PRI — B 550.40 (92.40) 611.98 (108.05)
LT A —F 568.10 (109.04) 640.19 (120.34)
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Figure 2. Correct reaction times across different experimental conditions
[ 2. N[E)SR8E S TR IR R AT
M M R 2 U S HAEF 3%, F(3,204) =291, p=0.043, n, =0.04 . i8R0 HT RN,

EARSIEE AT, WU — SO AR R SR (503.91 + 239.69) 4. 25 48 T 50T 5 38 1 (632.58 + 254.67,
t=-4.02,p=0.001, Cohen’sd =—0.52), TMEFMAEEFMET, WA —BURMF(619.64 £ 177.44) 1R R
I IS S 2 KT A T (612.76 £ 95.43, £ =2.91, p = 0.029, Cohen’s d = 0.42) R W —5(549.68 £ 155.06,
t=13.45, p=0.006, Cohen’s d = 0.45) %14
AN, =ERZEAEFGEEMER . BB A) RiaZ R E LK 3), F(3,204)=2.46, p=0.073,

=0.04 . BT RR, A FERBAEA TGS KM TR 3 1 2 %, BT —805k4
Bﬁ% 5 SN ISE(475.13 +230.54) 225 46 T BT 53818 (660.46 + 227.20, t=—-4.09, p=0.001, Cohen’s d = —0.82),
TS 26 TR K IE 2 72 R (ps > 0.45) 0 At A8 A ER A U E PR A% 26 2% 11 T HE B2 2 TR S LS A — B3
N, BRI AN — B (A 1 S B IS (647.62 + 183.00) 4% 25 KT B 3 38 18 (526.41 + 173.63, t =3.57, p =
0.004, Cohen’s d = 0. 69)&Wﬁ~§&%1¢(540 40 +219.50, t=3.200, p = 0.013, Cohen’s d = 0.54), Tfij i1
N AR IR BTS2 R (ps > 0.69). RN R PE G TS5 R LA 3.

Table 3. Descriptive statistical table for incorrect reaction times

3. iR MR G TR

X AR At fE el
SIS A
LG 25 (M = SD) HR VTS 25 (M + SD) LR 25 (M = SD) H S (M + SD)
M 25 558.96 (180.94) 526.41 (173.63) 539.81 (195.09) 572.96 (132.42)
Wy b 2% 14 604.70 (280.00) 596.74 (207.18) 660.46 (227.20) 521.36 (255.65)
T —% 532.70 (248.48) 540.40 (219.50) 475.13 (230.54) 535.39 (163.32)
PR AS—EK 608.07 (249.89) 647.62 (183.00) 576.83 (232.00) 591.65 (169.68)
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Figure 3. Incorrect reaction times in high and low social anxiety groups

3. SIRALAZERERISEIR K AT

4. i
BT RGHEE T A A 2 K CEANA G 2 300 17 46 00 TR F, 485 S4B 7 525 M XGEsE I T AR
AR — BT KR TR, I3 — 25 2 W 25 00 R A8 A KT 2 Rk i TR

4.1. WBEEERSHRBEN

TRAE IR ZIE /2 SR 48 bR b, PR — Bk AR R R I BB L T e . By ot SRR AN — B0 5%
fF, 2SO XGETE I T . XKW, A 50 ts 2 2R IR — 30, AMARERS 355 2o g
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