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Abstract

This study employed eye-tracking technology to investigate the attentional bias towards pain-re-
lated cues among chronic-pain patients and its intervention, and explored the relationship between
eye movement indicators and chronic pain. 30 healthy participants and 29 chronic-pain partici-
pants were recruited to complete a picture browsing task, with their eye movement trajectories
recorded simultaneously. Task 1 involved freely browsing pairs of pictures, while task two required
participants to minimize their attention to pain-related pictures. The results indicated that both
groups exhibited an attentional bias towards pain-related information. However, the first fixation
bias towards pain pictures of the chronic-pain group was significantly greater than that of the
healthy group. The intervention effect in Task 2 was evident, as both groups showed significantly
shorter first fixation duration and dwell time on pain cues compared to neutral cues, and the first
fixation bias towards pain cues was significantly lower than in Task 1. Furthermore, in Task 1, the
dwell time on pain cues of chronic-pain patients was significantly positively correlated with the
number of days of their painful experiences, while this correlation disappeared after the interven-
tion. In Task 2, the first fixation bias towards pain cues was significantly positively correlated with
their degree functional impairment. These results may illustrate the importance of attentional reg-
ulation in chronic pain.
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1. 51§

AR TAEHIN “EIE” 2 XN AU B e L 345405 51 B A B RN 1 B 0G: .  RF
SR RAEREIE 3 N H, AR . B (P RO S R EHR S (2020)) Bor, B E A &
FHOHIT 32N, Ntk T BRI,

WERLRM, 129 EEAAEIRE S MmN HAPRRA RS EERMUFEGE RGeS, HYEkr
eI T EIEA L, RGN . (B4R G TT T B TR M T 8. AR R, — ST
WyEE RIS IE, B2 T EESEE M B A — 2 T AR . Ak, DU SO B R W AT A 2R
Ftegiis, DU RS, ROGEERL R, MRSNEEFF AR Km0 PR RS, 7] DS
ORI RO R, v R A T IR A S R R . DRk, ARWFRPCR IR S8 BR AR IR &R 18
PR R PR B A R ST T, (EUEIERE b, DB RIR SRR SRR N ERE R, N
P PP G R VA T $R AL SR S
1.1. EEEERE

VE AR 1 (Attentional Bias) B A5 AT o LML, AT 52 A BRI T 2 RAL OV B e
P EERE o PRV 2 m) DU R B0 A A A P 45 S A 2 i AW ey, 3 At A0 T2 e 140 38 82 MM Lot A B
TN BRI E SR 1]

WEAREA I T 2 A BB AR AR AN 05 S 3 Z W« Asmundson [2]55 A\ $2& H [ 2VE -

DOI: 10.12677/ass.2025.147619 335 ey =g B


https://doi.org/10.12677/ass.2025.147619
http://creativecommons.org/licenses/by/4.0/

I

(AL TR A 1, A DR R i i B R AR T R R BB AT D, DA AN PR AT B R0 . S IR R R
FAHEL, R AR O 5 SR I S s v e itk T 51 ACE 2 (0 B8 T (3], B PP it A5
AT ISR, A P A R A 5 2 ) S 2 R P T UDAR G, T 35 A P88 T B2 M (R e
558 PSR RUTOP A X BB RE ERE i . BT, ORI IR, S B2 . (2 AR O B
PEAS I, SR AR AR AR S 5, S T T B Bl

WRPGTE BAZ R AR [5], W PR R A BRI AT MATE B R SRR AL, Bysenck KHERR
giklor e LT B ESIKEh R G B i L RRIKEY R, AR BAA T A TR . K
AR BN — P BRI, 25 5 S AR R RS Bl 2R 8 ARLRE DAL, o ARTTT, PP 15 2 i B i
AVE B2 TR E BTN EARIRSN RS, fH A U ok ) T AR ST, RIN TR ThaEZ 4 [6].

1.2, BREBENERIRRERATH

HR A A BT, v B R FIAMA RO & D, POmsaE B EM G, PR AL, KL E
A 110 S5 R PR A DI R VR B w1, I ELX A8 P A R I A3 AR R SR R 2 — (7], fE—T
fs A T A 7, Schoth 5 A IR A 18 JUL A1 i ) A3 LE SR AH DG 3 st i AR A0 )
I ) 32 255 v TR R4 k[ 8] Mac S8 NI T 45 SR AR, 199 B TS B e B 0 B A 5 SR AR G 1Y)
L, I HLE i e R 8 5 e 1) e R P IR AH SR [9]. (RARE FidE 1898 B S5 i Rl AT
M55 Hh JE AR I W8 22 5[ 10]

PR B IR AR R S B A [ IEE R R RS ThAe, il — D AR TR A,
TEBCGIEIGIE . SR, AL BT FBO B PR T R . AR, — BB M6 i) Fil s ik slvr e
FAREIS M R AL S D RE 2 ORI . 13 =W 7] 7 1E (attention bias modification, ABM)if i 5 1E M4 %
PEIFAE B B AR ) R U MR IR S . B FUR I, ABM J7iE ] DASE my f Bt i ) i BRI PR [ 117
AR B B O S FE U M AN T RE T2 SR FR [ 12]. #8297 VK (acceptance therapy) g il 2k L THT &0 SR 1 9 &
JVE BRI [13] AMART T2 BB S AR P My, LR AR R A 5 P 2 [) D AH DR P A A o b4, A
HIT HJT % (cognitive and behavioral therapy, CBT)tH fit Wil 3 203 18 i £ 2 (1) 18 PR i A8 FE AN IS 26 [ 14]

1.3. IRENEEREAR R HIGHR

PLAE A 9 0 v 3 i 17 PRI 7 22 2R ) 95 8K 00 (dot-probe) YE 20« Stroop i 20 Bk A1 5 ## 22 /T 4% (Visual
Search Task)% (3], XEAEL TGN DU NI fabr, R EIEELSR, ERRENE REk. miRzhE
ER(Eye-Tracking) S AR LA H 5 70 R AERFER, A RS HEIC SRS I AR 55 T MA B Sl i, RvEAMA )
TR, RN SIS FRFR A 2 [6] -

i F IR 2038 R S e hs KN T DLy A =N ERE . IR ERE . 25 (R 4R RS ANE 4 B2 15] 0 Horb ) 4
FELER 5T B s AR o, AR FE AR Wy R B) B RS B) eI [A) 55, AR [R) 5
ERANMEER IS R RIS VFHE . 2RI BARTER AV ERAL B, AT 5 B4 3
B BV EAIR B ECF EEALE . ARBTrh, FRAEEL T [ IR FE I FR bR AT &, AR B
PR R HEARIH(FFD, MO 46 BN EE — NV R T A B R X A PRI 5 IR AL s R I ]
(FFT, 55— UGEALIIEE]) ey E RS A (Dwell time) B A s Al B GEARIERE T, AMAE SR H AR X
WA RIEEZR),

gr b, ARHE TR IR 3018 BR R R TR ZR A8 1 i B XA S BV E R R A, 5 S22 i A4
RS AL BAL S PR B 22 e FF HAE S50 Hh O 1 i 12 M ) m AT, Ty v
R ] SRR N EBR R, NIRRT Im PR 176 97 RIS 5 it SR SRR
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2. 5k
2.1. #iK

IR ER N R, BEMKT a=0.05. GRS 1-=0.80 FIkr#E, G*Power3.1 iH5H 5 H R4
T2 17 Apl. I SR 35 4, (@A 31 4. HoRsm ol )k DR N8 M A
SR ERAE 3 NH KA LE . AT MRS 1. BBk AR 5ERSER B, R&A B 59 4
s =20.56 %, SD=1.82; Nus =29, Npae=11) FTA BB IEMIIER .
2.2. SRR ER
2.2.1. ZEHH

MIEHIREFEH 161 70 5K A4 B - F 35 9k B AR B R B SESe M Rt (08 H i AR ig g s b &0
HIL) B R34y, w4 et T R s iR . B R YE sl LA 1.

Sk s TR

Figure 1. Examples of experimental pictures

B 1. L E RYEs)

18 M9 %5 2% 17 4 (Chronic Pain Degree Questionnaire, CPG)iZ s 3t 8 MNMELH , 3= BFA5 A0 R4k
PE PR R A D) BESZ AR [17] 0 e P R SR i W A aad 25 75 H I R EGRAS . P e
KM 10 SR (1= SE2AE, 10= AEFR), PEAME H RTARGREE . 2570 5 B A 5™ E I
PIPEIR TR o DhRe S 40 5 2 B AR A H o TAEANE S 2 m(1 = ERRAEW, 10 = ARKE
Wi)o ARBFFH, 1EEEDIN o wime = 0.68, o sz =0.81,

£ 8 H PP R (Self-Rating Anxiety Scale, SAS)IZE KL 20 N5 H, KH 4 S0 = WAHEIRAIX
FE, 3= AR S5 I (B B4 I (AL RE ) VPG AN 25— A N I FE RS ZKP (18] BT A H 4540 A DA & 47
Moy, FEERREETE. AFAY, o RECN 0.86.

AT FHF 78 FR L IR #2328 (Center for Epidemiological Studies-Depression Scale, CES-D)iZ % It 20
N H, IR T = REANARILERAASEAR P15 BRI PR BRI &AM A R AR RE AR [19]. 4l R Y
4 B0 = WAHBEARKE, 3= L F—-HMEEdE—AANEXERRRE . HEAEE S
gy, SRR B ADACRER . A, o RECH 0.93.

el - FR4E A3 1 72 141 At (The Connor-Davidson Resilience Scale-10, CD-RISC-10)iZm % 3 10 /Ml
H, RES fib7(0 = NORAIXME, 4 = —EHWk), 78RN K & RIS RE /7[20]. HLA4
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B “TibRAEMAIREBGERAT” o THEIE B H M4y, mrkmE Oy R, AFad, o 23
9 0.89.

2.2.2. 1488

IR ZhEEIC RN E K SR A5 4E 771 Eyelink1000 BRENIE EAAX, HEHEF]— 6 23.6 3E) 60 Hz [ H
i Ry b ARBNIE BN A RAE RN 500 Hz.
2.3. gt

KH 2 BRI AR BER) x 2 B MRS (e R v R R & sE g it . o
BOARBACN AR T, B MRRAONH N R, AR E g TE L6 o FE b (1 e A R II(FFD),
PR FREEIT (B (FFT), ey (] R0 B (7 & A0 U e 4

2.4. SLWIEFF

PR BA LI = 5 B S NO G258, B L e brHaaT, i A7 JU s i i LA GRAIEHE
I ERIRZN L . LTRSS, BT R ERFE LA LI/ INR 2 . A SRR & AT 55
(1) E H G XS (P TET) . Bf A AN A 12053 B AL 2 B B B R, s B R B
3£ 2 4> block, %30 /™ trial, BEALZIL 15 XN - BB XERT 15 6fH - s A 5. B4 block i
FME R AR, #5EmR—1 block KRR 30~60 5. (2) #4485 FiBEN G A X (FTE). 15 B R
TRLE N U P iR ] B D W AR B R B9 . 35 2 AN block, % 40 A trial, BEALEIL 20 XA - H ik
B A 20 SR - HR R 6. AN block A B R AHTA],  SER—AS block JE R E 30~60 F5. A
trial ISCIGRFEMIE 2 Fion. METCE G, @M IEmRAURF SAS 3% . CES-D &# A CD-RISC-
10 R BIRPRIE I ER LA FIHS CPG W45, FHEILRmHAL
3. BWiEEEM S

SEAG 56 S T RSB . LSS A A P I S A D ORI MR IX e e %
HRIX 1, AId P IX 20 A 70 0 e A s O T (B R T80 - e Bk R AR R (9 b
FHAtE A = 70 - R PEED 0 e S VR R R 19 trial OBV - PR AT trial S8 &
Jo P R AR AN S B IR AN S — FF S\ SPSS 26.0 73T -

4. R
4.1. #ERMS T

PR R I N S B R B R 1 fow, ST R g i ) AT AR AS ¢ 4556 . R 1 v]
H, PRAAMRTEM R, R UL CD-RISC 184> L ER# %5 . 18J8417E SAS (1=5.39, p = 0.003)F1 CES-
D (t=3.51, p = 0.005) 34> & 3% =y T B4 ik

IREhEHRTE PR R e 45 N 22 2 fos. 455 1 BRE BREEA N, a8 1T f£5% 2 #%01#

R RT IR DG 4B BN A, TS
4.2. {E%—. ZIRBMIEEROHT

SRS 1 PR - PR 6 FED. FET RS AL (A1 T 2 2R A < 2 B R R A E G & Ty
2207 e LAFFD NS, S5 R o B A AN 5 [F(1,57) = 85.68, p < 0.001, yp* = 0.60], 5 4
Fr i FED (M = 580.22, SD = 132.35) 5 E AR T H 15 B (M = 747.33, SD = 117.68). B A S8R FIZL ) 23 52

SN

DOI: 10.12677/ass.2025.147619 338 SR EERT


https://doi.org/10.12677/ass.2025.147619

M

HAEHARZE(p=0.67). LLFFT AKARR, [FFERIUE S8 E 80N B34 [F(1,57) = 8.96, p = 0.004, np* =
0.14], P<IEEI A1 FFT (M = 388.10, SD = 105.14) .3 & T H % B (M = 352.72, SD = 108.17) . B 7 22
AN A AR AR (p = 0.81). LSEMET [H A Tahr, 45 50300 B 288 3 308 8 3 [F(1,57) =
86.15, p < 0.001, np* = 0.60], &I K Fr (R EERLIS [E](M = 1030.90, SD = 248.96) .3 = T EE v (M =
777.78, SD = 131.87). X HAEHARE@=0.77).

F{ES—, SHESS 2 P - R A X 44 R FFT. FED FLEERLI 8] 73 BIHEAT 2 x 2 J5 %4>
Mro LAFFT ARASE, B 2RM 80N B [F(1,57) = 125.45, p < 0.001, np? = 0.69], FIiEFA 1 FET (M
=504.18, SD = 166.20) 5 Z KT B A (M =769.02, SD = 142.54). UL FFD ANRZEIELR, BB EN
N5 [F(1,57) = 162.39, p < 0.001, np* = 0.74], &I KT FFD (M =200.02, SD = 84.30) . K T 4 &
(M =354.96, SD =106.37). LUSERLI [E 4645, 1B A RBRONATI IR B2 [F(1,57) = 214.37, p < 0.001, np?
=0.79], I A BRI A (M = 290.88, SD = 207.13) % K T B Fr (M = 775.31, SD = 162.08).

HEUR
1000ms

5 B e
2000ms

=5
100ms

Figure 2. Experimental flowchart
2. LIRIZE

Table 1. Demographic information and scale data of the subjects in the chronic-pain group and the healthy group

1. BEEAMBRAKRKADZHZERRERKELER
T&IHHM + SD) {d FEZH(M + SD)

W& (N =29) (N = 30) 2/d P

R 20.38 (2.03) 20.07 (1.60) £(57)=0.66 0.51

Lilss 3/26 8/22 2 (1,59)=2.59 0.20

SAS 2272 (7.42) 12.7 (6.83) t(57)=5.39 0.003

CES-D 2234 (9.84) 13.43 (9.65) t(57)=3.51 0.005

CD-RISC-10 22.41 (6.46) 24.97 (6.98) t(57)=-1.46 0.15
CPG-intensity 15.69 (3.35)

CPG-interference 14 (4.56)

cp G'%jj;(g\ﬂ % 79.52 (50.19)

E: SAS fEIEAIFER, CES-D HATIRFWIFLH O - IER, CD-RISC-10 FEfE - AERPINERR MR, CPG-
intensity 12 MEAIRER 0 - FIRIRE /B, CPG-interference 13 1K IREH 4 - ThEeiifr a3, PATFH L.
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Table 2. Descriptive statistics of eye movement indicators for the two groups of subjects

2. RARIRIRENIEFRE IR I EER

My 9
%M W e R A

M SD M SD

N e b a3y 563.78 104.49 596.11 154.80

51 FRLTE P - BT R 101442 227.64 940.85 309.02

rRE - AR X 738.74 100.88 755.63 133.14

, Gt e : PR F 397.89 11540 378.64 95.20

FIBLRURFERINTIRD i = e ok R 301.18 92.04 313.16 92.09

R - PR X 365.37 132.10 340.49 78.98

VAN e ) PR F 104731 270.56 1015.04  229.69

SRR P~ BT R 557.60 177.22 590.92 152.56

rRE - AR X 786.12 165.24 769.71 90.99

EEEIX IR YEIR - H E Xt IR R 0.69 0.16 0.63 0.16

. e ‘ PR R 491.76 164.62 516.19 169.63

552 FRLRR O PO - AR ST R 606.35 108.95 576.07 94.25

R - PR X 780.81 11421 757.62 166.64

, e e ) ‘ I 200.90 83.49 199.17 86.51

EBLRURFERINTRD - 7 - e e o R 47628  205.64 49330 191.87

FRE - AR X 339.39 106.94 370.02 105.40

PR — Pk P PSR A 27832 216.72 303.02  200.38

RN T ok [ 1377.85 24051 138343 28631
R - AR X 744.82 134.74 804.77 182.16
B R E P - TR T A 0.50 0.19 0.43 0.14

e BREM AR FESS, HARFE AR LLZAD (ms)  HLAL

SRS 1 PR - FR DA 4 FED. FET AU AL [A13E47 2 k2R < 2 B 2R s G &y
Z5rHt. ULFFD NRAAR &, 455 SR B 8 32 2008 i 2 [ F(1,57) = 85.68, p < 0.001, p? = 0.60], #&J 1&]
J 11 FFD (M = 580.22, SD = 132.35) . E KT (M = 747.33, SD = 117.68). & KRB FNAH A1 3028
HAEHA R (p=0.67). UL FFT NNARE, [FIRERBLE A 37 32805 53 [F(1,57) = 8.96, p = 0.004, np? =
0.14], FIHE A1 FFT (M = 388.10, SD = 105.14) 8.3 & T H 4 B (M = 352.72, SD = 108.17). & )7 28 AY
FHA TR N A HAE AR E (p = 0.81)0 LLEVERLR A N3EFR, 25 RER B B8 E 200N B 3E [F(1,57) =
86.15, p < 0.001, np* = 0.60], &I B 7 (AT (B (M = 1030.90, SD = 248.96) .3 = T H % (M =
777.78, SD = 131.87). X HAEHARE@=0.77).

[FAT45—, SHE5% 2 &I - R A X244 R 1 FFT. FFD RS RIS [ 4 B 4T 2 x 2 J7 24
Bro LLFFT NRZSE, B 2KE E N B F[F(1,57) = 125.45, p < 0.001, np* = 0.69], I & () FFT
(M = 504.18, SD = 166.20) & Z & T HE K Fr (M =769.02, SD = 142.54). LL FFD NRH A ETEIr, K%
Y RN R ZE[F(1,57) = 162.39, p < 0.001, np? = 0.74], FEIE A FFD (M = 200.02, SD = 84.30)& Z{& T
HVE (M = 354.96, SD = 106.37). LLETERLIS (B 94645, B R ANAT AR i # [F(1,57) = 21437, p
<0.001, yp>=0.79], FIm K A I S RIS [A] (M = 290.88, SD = 207.13) & Z KT Fh - A (M = 775.31, SD
=162.08).

4.3. ERERNERRREERTDERS

K 9 AL A E T TR 0 R B AL U (LA 2 T < 2 TR e 2ot 45 R 3
Btz o
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Figure 3. Analysis of the first fixation bias towards pain pictures before and
after intervention in two groups of subjects

E 3. mERKFIaEnARE RS mEES T

A2 R B F(1,58) = 7.09, p=0.01, np? = 0.11], {8 R &0 B (1 8 A0 s ) (M = 0.53, SD
=0.02)&E /NI HRM = 0.60, SD = 0.02). TR EE[F(1,57) = 34.91, p < 0.001, yp*> = 0.38],
T HTE AL R (M = 0.66, SD = 0.16) .35 = T 77 J5 (M = 0.46, SD = 0.17). X HAEHA R (p = 0.90).

4.4. MRS

FHEIH AR CPG 1570 5 IR FRAR AR S M (A& 3). MRBhFEART, WLl T #dm - d R 3y
HR IR R 1 FFT FED. el VEAET (R E H s R e, 0 AT S — R 28—

HZRATAL  MBIERTEAT 5 — R A 1 R B EMR T 512 6 AN 7 REUE 3 IEM5<(r =
0.43,p=0.03). fEULIEAS FREAT I3 R0, X400 B B E LI DR 1ot 25 6 N F IR KA (B =
0.43,1=2.50,p=0.019, AR?> = 0.16). fE5—IHE F %4 FH FFD 5id2: 6 N H IR R UL G R E( =
0.33,p=0.08). {F55—, FREIFMEM S MF{ES CPG DRt {515 77 i3 IEAH R (r = 0.49, p = 0.002).
(U3 B A B, PR PRy T o R s s 1 2 2 T 1 IR D Re %5 (B = 0.49, £ =2.90, p = 0.007, AR>=0.21)

Table 3. Correlation analysis between eye movement indicators and CPG

3. RIIERSEBMARRESFREENEX TS

L5525 IR zh¥E b CPG-intensity CPG-interference CPG-& R
L% — B AR A -0.03 0.22 -0.13
A RF S ] 0.01 0.06 0.33
SERLI R] 0.16 -0.09 0.43*
TR £ i 1] {EL -0.12 -0.31 0
14— AL SR 0.16 0.28 -0.06
T A RS (] -0.12 0 0.03
SRR (] -0.05 0.11 -0.07
R CIEE 0.25 0.49** 0.1
E: p<0.05, “p<0.01
5. g

ARBTG5 G180 B AR R B MTE AL 7 S T 900 il — 2B IR TT 1 IR R b 5 18 VAR 2 1]
MR HR . GERRW], PO A A XS R S 17 (LRSI R A1 ¥ A0 i e L A 35 KT R R
HEVR o 18I AR D0 R ) 5 R R, DHRE SRR IEAHSG . WU FRCR W, 9 )5 PRI e isxt
PR R A E WL SN TR AR E AL ()80 5 25 4 T P PR 2R, ELIS e il iy v AL 17 L 2 2 B A
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PP B A 19 B G
51. BEIEREOEREARESR

TR A DR W ) RS, (RARRSREG (B ANERLHAE FFT. FFD FLEEALRT ]
KJUVMRSTE R E AR R 25 o 8RR S AT R I N 3.76, KT 10 S5t m—¥, 5 PH%
SR (M = 4.69) Ml o™ L PIRFEE(M = 7.24) 28R HK . b4, @R ABFAAEZImER M [21], H—D
TCOM AT R N IR A BN BETE P A (1 FFT L JE 38 22500[22], 7R RERRET [a] F R R I 5107,

NI ML A BE AT, 18R S T RE AR B ) R P BOR RIS B3 vy, (HAEVE =)0 f5 4
T B B (hn s A T AR A 22 5, AH AT SLB8 BETE R AE 7820 I o AR AT 5 n 388 3ok 448 o 4T 45 3 5 185
NZFAEA R, D ER RS o A FE A E S LA R 2R

5.2. FRERRESERRLNEX U ERBFZENIER

AT, AR AR R 1] 5 HARIR DU DR, IZE5 RIRE TR . BT AT
WARH, ORI ARG AR B Tk B R i RN 5 GPS B3R5 0 2 1EAH SR, RN =B VT i
1) 5 PRI (A AE AR E SR A A P (23] (HSRAARIARSRHIE FU b, PO B 5% H B R &,
DRI T i 22 A MR 4455 o B AR PR IR AT Rt — 25 WM

WETCR R, AR5 —XHE R I HEAT )5, 188 B PR R B S IRE AR Z M A SR R R T
I BB D RESRI AR FE 5 o AL AU T (LA AE SR G, R R I R R T RE G, T RE 4
PIRERE AU o PRI BE p 4, VR R TR IR AR R G HE. CAT IR, FEEEHE
AR T/ER] . Heathcote 55 A FH Y, VSR S R ) L B0 PR Py VR AILIN 18] o Ay A il K
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