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T BMERE SRR E X3 AR EHWER. 5k, BUARAEFRATHERELE LA, ™
ERHEHOEE KREALXBEMARXIBMNEERES, B2, WRMREZEEL TN NEM, TkEE
FEREERBNA £, FEfmmE BRI NEE MR ERE TR RN AL AN RESE Q. 8T, &
it S AR ERABHBEEMTAEFLE. A, AAREXAREREF2NMVBME A, &L 545 HE Y
EADFRGER. BWAREER(GEERERE KR T I0)F M0 89 5038, F1 5 R AZ 8 3 9k R A& (MR # A
G, BRASL ERIEM AR EH (344 L, FHER251F, EHI19-30%)F BT 518 ELEE RN *
AREBERBRNEEER THAINMERET, BRIMTNEXBRREAMEABTRZIAEEZEAX EHERHR
¥ B, VBMA AT 4 R &9, £ M % SMU &7 4 *H(DLPFC) A 2 M J5 40 3 B B (PCC)H & AR AR 5 B it iF 4124 & 1
K. BN HE—FERT RN A LR X 5808 B RZ BN AER. & LAk, Z M3 SN E A f e
I E R ETREZRM TN ABEREE R BN E AR BRI A EMEERBNCEMENF RO T
IERYE, EBTEREARESTG S5 THREHALE.

kil RMAOE, BTN, ZORRE, KB TR, KEFESFLM(VBM)

[ R i 58 132> (International - Association For
the Study of Pain, IASPYK- MR & M HFEenli B
RN A KU L, #OER A8 @A, It5L
PRuk A A S A e R B . ZERRE K,
20%~50% 1 BLAE N 32 )18 M50 1 R i ) i e v
], X — 2 h31.54%~42 2%, (HAREE R 2, 18
PSR A R B RUR BRI AR T BEN, FR AT
WA Yk . 5, S 18~25% AREHA 14.3%Z HiIA
e, Wi E19~298 AR 17.1%Z M5 VER
AENREE R RN Z —, 1B S8 T332 R
I I e i LA R 0L AR AR o F Im) 8, 7™ 52 i) 6] R

(RfE AN AR 16 R 07 eah, O BRI T N P R (AnRhE
I ) SR BIREA R, XA 1) 2 AEL R [T 3 )t S 38 ) 1
PIRME R, IR . &AW T A
REAE G101 VR AR S B 18 T PR AR S KU IR 2R
7~ 1B MR B I AE AR LA, X T & AR
B i HL A7 T S e HAR R

P B RL - [0 # AR 76 (fear-avoidance  model)5H: I,
XFHE IR 04 Ja JBI A I XEE AR TA N 255 RS A XA S HLAR
KRR L, HPLRT5e5 R H #1530,
T 8B ARG S /D . DIRE T SRR R, e
5 | 22 PR B PR A . R PR ML S A
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FER PN SEPR el TR L SO, XA AR &
FERI AT . X — 2 R UG T XA A T
fir(threat appraisal), RIHEPERE AR R s e AR A543 ¥ 4]
GIT R, IR R 8 AR S P K
FIFUER B RS 72, — 0S5 TR wIaa PEM Frg v
PR IG RCR BT I R B, K LR T AR L 2
PRI B A, SR ERREE . DR LA &
5 NP & B BRI OO JEF22 TS g s w
FEN=203 )T tdg i, ZER TR EM eSS
BERRARERI 2 0L S E T B fi ) T
SR XA K02 5 T A 0 %o SR i L4 s S R ok
—AESE, EEU T AT, R IA IR SR B U
D, PRI TN, M SRR R A2 L R,
B PEAT 3 — T AR A DA 2 B T BB 2 X8 M 1)
Ja A A . SR, H T R B AR )
TN 5518 P DGR ) PN ZE A 28 S5

IRZEIE 5250 M (voxel-based morphometry, VBM)
MM ES AR T EOR, T N TR 4
I S P B AR R 22 5, JU AR FIOKS #ot B A A 5
PR, RS PR T 5 A R G 4 A ¢
BRI RCTFBE O 18 PR T R S M R 2+t 7.
VBMIF5E &R, 12 HAm B E S EFX IR AH L, 7E
e I X A K T A (gray matter volume, GMV){FAE
2 U8V U R R I A8 MR 88U K R S
B AT REAT TSR], AR SR L X, AN S M & i i
Jfi(dorsolateral prefrontal cortex, DLPFC), JKFi{AF
FW, X —MBAEAR RIS SR . Wk
oA MBE ST 9 45 R4 TR EIP?. DLPFC, fER—
AR BIREL RN, Tz B 5000, B
SR A AR AR A i O 1 A
TEFPO. SR AR, SORAIIL T, DLPFC
)3 Bl 5 5k 3 UL 1) 14 A ot N J
GO, )5 e Mt 2 SR A Y
B T DLPFCTESIR N X T B 2R H]. i — Dotk
I, A Sk R R AR EAL i) 5 DLPFC K ot
AU/ 22 (A7 AE 2 IR, HeAh, Xt g e
MUMDLPFC J5 417k 1] 2 JZ (posterior cingulate cortex,
PCC)Z [R5, X Fsss i Hem g 5
VIR K MEAL A S TEAT ) PCCAE g BRIA N 45 %
DMz —, FEEN TG A RS RO AN Tt
FECO AU S 5P M B A A BB 8 BLA
PEAG I 28 251 B TR AP BT REDS. LT 4R R

th, PCCTEZAS H &2 BRPEIR IOME AL 72 i G
EE 6, HHIEZ8E 5 R G, 2iEAH
e R BT K B, AR B A A i P
B )2 5 BRI 28 A5 X (RE & PCC) 22 8] 14 D) fig % 423
SR PR B AT AR LR [ KDY, st i B T
XTI A5 B A PTAG 76 52 M P2 P 2 S SR P A 2
YEF. BTk, A4, DLPFCHIPCCHIRESE BRI
R Jo SR OCHR 1 i 28

WL B 1E 1z HIVBMEARIRS P FIE
S JE RO M I al,  DLRRI AN L MR S
REHEMIX BNETERR. B, AR S
Y (chronic pain grade, CPG) & ITAN S 5H W12
PRSI G, ARG 5 B2 P AT H 8 AR % 1 T4
FREE. [FII, IR P i 3R - 14 %% (pain appraisal in-
ventory-short form, PAI-SF){ B 43 22 PEAR
IPEH K. 82, FATRAZRIR SR MRD 4
KI5, FHAH VBME AN S B 7K1 ik
FREH IR ARG X, 5, FATRA T A5
M B 7 VAR R 4% 72 i X (P DLPFC FIPCC) 518 9K
IR RICR T, BT RS EE TAER, il
FATHL X — ¢ R IR bR 24 27 R T IR

1 ¥oktS ik
1.1 #ok

AMFSE H P R RO B P 2 51 2 b [R)
(4i'5: H21068). TEAL b K H R4t X )2 #5590,
KB AR T AT () 5 0 e th AR & R 2 554, 18
WIS 5AMISY, FFEERAE SR AT KA IR H 22
EYIRNTIRE. ARRERTE: (1) 4R TE18~30% 2 [H];
(2) FFE RIS WRE IR RF LB S B A AE ]
3 ), (3) ABS SIS ES. B
PR ML R GRS BR, LUK i Y
A, K, ARFITHSE T 484 R 18 M5 R,
Hpr 34 N, BHE14N, FIR S R19~30%, T4
#5°422.51£2.60% . T BRI FRom B R B 43 7]
N, BB IH SRR 2 B AT — A s AR R, X
PIRRACFFLE3 834 H UL BP0 5=34.791H, 5
WEFZE=28.57T1H, JuE=6~1281H). FEREIGHAL
LIRSS . SME B T (41%) . FHEB(35%) . PUAL
(21%) FIMGF(3%). HiHp, B 7S BL(65%) B S T
ZAIE, WA R (18% ) i Ak T 24k
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Py, RIEI T POKIAFERS | PORRAIE IR A
N AR O BORAEMRZEANSC AT o, Bk
RN AP RSB L P TR 4 S B 2 I
FHSRRAR, RIS (5 A PR K ey, H
e AP Az i 21, ELAR X H R LR 6 A S
SO H R

1.2 METHR

(1) 1M Z59% (chronic pain grade, CPG)P*. {3,
FH7EH, HT S 2340 A IR
MYARAE. b, — N0 FRPEAG SRR BT ] R
0. 34N BB O E AR, AR AT . A
JUEE DL Rt 2334 PR R A, PSR RONO(5E
AN )~ 1000 E AP, T3 H -
B R0 B (pain intensity). 12 2R T4 (pain inter-
ference)E3 M H, 5l E Tk &340 H i xs
HW gl Asg s sh A TARERE ) iy A mmse g i, %
AR RNOCI T/ I8 AE )~ 1000 % A7 1% Bh /A 2 A2
k), TR 3N H 1A B P T3, CPG
(4 i i DR 3R 45 0 7 v 1A M o AR A T A B 5
TECOL IR TR R R, ST aE R
T AR B AR T 0 N A — M R 80533124 0.86 11
0.82.

(2) I & 32-1#2(pain appraisal inventory-
short form, PAI-SF)**% AHf5¢ K FHPAI-SF BT
W o3 R % ZEAA I S IR SR A 5 171 T
RN, S NEH, TEatr RN AR ARRIE)
~6(AEH A ). PAI-SFAE T EFEA fh HAT B4 B (5 3K
JECSL FEARTF g, UM AN R A PR — B R B
0=0.86.

1.3 MRIZeR4e
KT F3TREIAR % 2 45(3.0 T Siemens Trio

MRIKARPE PR T U ESE 1R, fEIENE#
I, B S R B &7 18 R &, Bl s (T
27 A [ S AR DR AR 7 rp S s R AN B
R FH R A 3 11387 1 f5 (magnetization  prepared rapid
acquisition gradient echo sequences, MPRAGE) 524
FG, S HECR: 250128, [F1E T [E] (echo time, TE)
=3.39 ms, B & (A (repetition time, TR)=2530 ms, FHFE
fA(flip angle, FA)=7°, fi¥(field of view, FOV)
=256 mmx256 mm, FIi%E M (acquisition matrix)
=256x192, &2 K /N=1.33 mmx1.0 mmx1.0 mm.

L4 AR PR

i Ji% T Matlab R2014a°F- & [igf7HYSPMI2 T H
1 (http://www.fil.ion.ucl.ac.uk/spm/) + A VBMS8 T_E54
(http://dbm.neuro.uni-jena.de/vbmS8/) X} A I 1Y 254 & 1%
ATVBM TR B, FEEE TAL B2 1, P45 O34l
XTGBT TR 2. TR
KEthsg, ST — BBl 2 EIGHit
RS % i N (Ashburner, 2007). 56, N T
HEURECHE, A 8 T LA S A R BRI
H (anterior commissure) 3l T E 7 T 5K £
WFFE r(Montreal neurological institute, MNI) =475 [A]
AIABPRIERL0, 0, 0). HIK, MGEHIEIMR b o B K BT
(gray matter, GM), [1/ifi(white matter, WM)F1INEH
(cerebral spinal fluid, CSF) = FPZH £ 8040 FHyk, R
DARTELF A il — RV FIE A5 Y, IR A
MR EAL BIMNIZS (8], IR HE G B B8 E T Jacobian
P E R TARTRIER. e S hniEAe s i R T
sy, DAHERR BN 2 . &5,
X H8 mm>: 4 ¥ (full-width at half-maximum,
FWHM) = i it MG EA 771 (smooth) A B, LU$E:

G, JEAEMNIZS B E B R FE A 1.5 mmx
1.5 mmx1.5 mmf R ZE /).

R BEERMERER . PR R HA R IE(V=48, H H344 Zth)Y

Table 1 Age, pain characteristics, and threat appraisal of individuals with chronic pain, along with their correlations (N=48; 34 female)

M(SD) L 1 2 3 4
1. 4R () 22.67 (2.79) 19~30 -
2. FIRRREERTRI () 34.52 (28.33) 6~128 <0.001 -
3. PR 4.99 (1.45) 2~7.67 0.15 0.14 -
4. BR T 432 (1.47) 2~7 0.02 0.15 0.83™" -
5. BB 13.75 (4.61) 6~26 —0.20 0.14 0.45™ 0.40™

a) M(SD)Y="F-¥IH(hrifE22); ** P<0.01, *** P<0.001
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L5 RGBT

R T REAG IR A A U P () 4 28 A ) 2
fikh, SR FHSPMI1 25K A% T Ak B IS 1 I S AR RUE R 281 7
Z Ik PERNE A A9 2H 7K -3 HT(second-level model-
ing analysis), DA K TIRFR S AR BTN B AE DG
PE. BRI, MR 09 BT 53 5V R Pt A5
YN ZTCEAE IPAREAY . A5 e W AR A R K Jox
SATHBEAE S I K R N RS, IR S M RIFEER
0 VAN TS T A (N S S SN U B N 17
Fi5i PN A FH (the total intracranial volume, TIV)YE AR
HAABRRL, DIHERR VT BB AYIRE RN . 3% T LA
GRS T BRI R AN G B R SR AR, FEARBAF 9 R
HT0.20946%) B {Emask. )5, {8 T-contrastf 46k
B SRR MR BT i E A O A R, R
Dpabi(http://restfmri.net) W 48 145 R 73T 5 il pL
¥)(Gaussian random field, GRF)¥ )L E LB IE
(K Z 7K F-P<0.001, HIHAK-P<0.05, SUZHL)*).

L6 RS

J T RARR BN AE AR 5 R 2 [ &
AR, IHER EALFIE I R Es t Beal, FATR
JHHE T SPM12REX T H4fi (http://web.mit.edu/swg/
software.htm)FEHL 75 G FAT {5 35 4H 5 14 i X 5T
IRFRE - {E. BEJT, R HISPSS 2405 HEHUH Y Jey B Ik
JET AR FR 3 551) 5 0 PR PR 45 R (50 e B R T4 ) i
17 B2 IR AR IE R AT USRS ARG, eAh, 0 T
R PERTFEH R B TR 00, SR FHINDIRECTHE 744
HPROCESS 214047 My gt i A2 s AR, 3 SIPKE PG
S AR T OSSR AR, 5 UM A
G DX A AR e SR A AR 1, i U PEAR Ry A AR
i, AR HBootstrap 77 47150000 B 2 RAE LUK
50 A ARORTASEIRY (1 i

e
2.1 RGBS rES

LB AN R BN AR 5, MRS A A
BUWE RS kAT Z e m 3538, R85 B P
A IR BUA B AR AL PTFE R DX, 81 1R SR 2 5
T & 28 s E R VBM T 45 R (GRFAZ 1E, voxel
P<0.001, cluster P<0.05, cluster size>585). st

7, ZEMNTS SMIFTAIT K2 J2 (the left dorsolateral prefron-
tal cortex, DLPFC, MNI-coordinates: x=—11, y=35, z=45,
 1(a) YA 2= 5 F0757 [] J2 /2 (the left posterior cingulate
cortex, PCC, MNI-coordinates: x=—3, y=—55, z=50, &1
(b)) B BT AR B PEA 2 Wl 35 B R O 45 SR,
Fr AN O Ty 5 RS D0 e ) R AR B )N,
HEUT KB

2.2 A bras R

Bk, FRATTA 0% 22 T A M F A5 R 2200 S
FIVHT [ S5 A AR 5 i e 88 B P T4 = IR ) ¢ ZR itk
17 B IR DR 22 M A B, Beit B 3 PE K % e
P<0.05CRFZIE). Z5H IR, e sMIRT& T K sk
TSR (r=—0.33, P<0.05)LL M0 T (=
—0.34, P<0.05)YJSRGAH2e. ZE0J5Fas B AR &
PR T IAFTE A R (=—0.33, P<0.05), {H 570
5 B AR DG AR IR 21 B E R K P (=—0.11, P=0.464).

J T BRI . SRR A AR G
I DX B DG 2R, FRAT TR A 1 LAAE 15 AIMI iy 45 - A 22 )
Je IV IR SAARFR hy T A i, AR 5 AR T
REERAR T, BN AR R TR R S5 R
B, BT E 22 TS AU &R B S A B R 2 e i
PR TR R TP RETAEH, 95%R9 &5 X [h]
S H[—0.24, —0.01]F1[—0.21, —0.01], HI&I2(a)fi/R.
A TN TTE A 2 2 0 i ety Tl T AR REURI i i B LA B o
TR TRETMER, 95%E (5 X [El53 310
[—0.33, —0.02]F1[—0.27, —0.01], LNEI2(b)F 7.

3 Mg

FEARMTH, BATRAZEFARR LS &%
BT AV AU AN R o SR DGR B
ML, I A TR T R e A I X (2
AT 471 B 650 P 6 2 O I s T ) A e e I SR o6
RIEPIVEH. T REET R, 18P AR B
SPRRE . PR AT TR Y B A . 1
P2, VBMAMT LB, 22T MU FG#H(DLPFC)
AN J5 0 [8] 52 J2 (PCO) Y IR AR AR 55 BT o
WA, SR AR, BTN E A M
DLPFC. ZEMIPCCHY K BT ARFR S P9 o 3 (R Ji ot
BRI TR Z (R B & A E AL

A —8 0 AT LSRR, 18K
SR U AN KT g, LR J k™, 3R
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(a) The correlation between threat appraisal and GMV of DLPFC

o

= z= 45

y=35

(b) The correlation between threat appraisal and GMV of PCC

y=-55

z= 50

GMV of DLPFC

GMV of PCC

Threat appraisal

B (SRR () IR SR TR S BT 35 A0 O A K X 8. GRFZ L LB IE, voxel P<0.001, cluster P<0.05, cluster size>585
Figure 1 (Color online) Brain regions where gray matter volumes (GMV) were significantly associated with threat appraisal ratings. Multiple
comparison corrected with GRF; voxel P<0.001, cluster P<0.05, cluster size>585

F2 R R B AT B AR 5% i A X

Table 2 Brain regions where gray matter volumes (GMV) were significantly associated with threat appraisal ratings in individuals with chronic pain

MNI—coordinates

R X 5, BA Hem No. voxels T
X y z
= HMIETI: f 2 DLPFC 9/8 L —11 35 45 —491
Ja At [l 2 JEPCC 731 L -3 -55 50 —3.94

a) GRFZ & L IE, voxel P<0.001, cluster P<0.05, cluster size>585

DA AT 9 JRE M LA A e Xk A 1% M A2 B9 AR B
1. PR I PR B AR AR 5k S XA TR
RILA TS AT BN BT R AR (5 B 12k
— b 5 S Pr e R A A S IR S Y U, DT A
PEIRRT RERR R B R AR A R, 51K 2R
P A1 T2 T 0 AR KT 4 o 1 A A T 7
Dy 3PN R BRI TE R R Y, AR A
RO (R X6 D7 A BB A« F 3260, i B 2R A
AR R % 7 2RI [Ty b SRR o
X7 A A BE S BUBAT 1B B WS SKFREAR, w51k
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HREMEICAED), X — &b S S b T R [ R R ) i
Ak, PIR B Rl T oAy BT R 38 A 2 T U P K- 1T 3
TIN5 PR A S )RR B Bl — R PG 2R
VBMHr s, 22 sMUET# i (DLPFC) L A:
A5 Fr [0 B 22 (PC.C) R T AR FR 548 P 2 AR 1Y
RS A SE, B ZEMIDLPFCAHIZEMIPCCIA K 5
IRBGE N, BT K. DLPFCS 5 A Ll FiY
TR, RENS I X 55 03 Y Ja Wi il 38 1 s
FEEPYS IS SRR H . g, R
SRIDHIBR AT, KB 1] R s 23 5 & wqi],



Threat appraisal
a=-0.30 b=0.39"
=-0.21
The GMV of DLPFC _ Pain intensity
(c=-0.33)
Threat appraisal
=-0.32 b=0.46"
e C=004 |
The GMV of PCC Pain intensity

B2 @ A AR, *, P<0.05; **, P<0.01

Figure 2 The mediating effect of threat appraisal. *, P<0.05; **, P<0.01

Je HE 2 MIDLPECH T 3458 54, i UM DLPEC Y
5 PO AR R B IR AR 7). ZEMIDLPFC S S
TR B B AR ], X ZE MIDLPEC A4 #00 il P 3l
SEE AR R B E 2. R R IS
M, DLPFCTESIM X h s EAEH], #IHDLPFC
s T R S TR B AR | ) M O B 2 ST ceX IS
IS5 DLPFCHYIIG AR, K, FEAHTZEH, 18K
JHMMATEDLPFCHY K BT IAFR L, H g T 7K P34
i, UEEHARA ARSI DI RE il RE 240, X5 0 A bt
FEEE SR —EOTS A A UM PR AR R R PTAG
M O T, PCCRIFEBEVENERP. ar A5tk
R, TETE GRS FREERT, PCCHYTBLHS B 00 ik

N IR0 52—, PCCH i gt [ T S IR AYIA
BUNERY, 62 S A EE R BPY, IR

TAIDIRE, ReBUETPARAR S A AR s,
PCCIYH s XA 2 5 [ EAE 4I5S AR
B LR PCCAENT LR B A h s, X e — 7k A 2
ZEVIT RGN, LR SR AE SR AT 11 TS IR PO
SRR, PCCREF T EAR, FH-5Im RIS 5L
FIEAER '??ﬁﬂ‘]él’l 2, WEEPCCIEN I ZA
I DX )5 R R 5 48 A Y RN KT S B
P, ﬁﬁﬁjﬁF‘ PESCIR MMATEPCCIX B K 5T
PRBRDN, FUBUEAN K805, AT BERS S BRE i
R EPEAE R BAE LV . £ L, BATHY
WFTEEE AR, W R w5 S MR A2 5
PRGBS 2 R B 0 1 B J= A
PR VR B EITAN vh A 456 B,

Threat appraisal
=-0.24

__________________________

The GMV of DLPFC Pain interference

(c=-0.34")
Threat appraisal
=-0.23
The GMV of PCC Pain interference
(c=-0.34)

e, RIFFTRI, B TENZEAMDLPFC, PCC
FIVTE P IR S TR (R a8 B AL T4 =Z 8] ) 56 &R
R E P ﬂéﬁﬁ G a0, Z2MDLPFCHIPCC

I FARFR S5 18 M Jm S 2 AR TR 52, 3% S5 R A
BB FT 4 R — ﬁz[”]. [R1E 4N BT iR, DLPFCZ: 5% IA

] dEREEORANERRY, PCC S SR . A
?ﬂﬁ?é@ﬂﬁ%ﬂﬁﬂ*%‘ﬂ (3293 DLPFCHIPCCHY K
JEARFN, SR ARSI A, 8k
PIFTHT A ) B T i SR ™ . A KA e A
AT EEREDLPFCHIPCCHRE MRS, 20 A X FREE
Hﬁﬁ’»ﬁ?ﬁ@%ﬁiﬁ PERINAIEEHIBE 5 LA A &
(B RN WAL i =S bl e =4 U NG (T e e
BT IO X SR %, DT A 65 380 B 2 4 ot A o 77 o
A TS TR 5 5, AR TR A A, 25 L,
AHFFE R, SEIRNHE S . ISP R 25
RS AR X AT g S S AR 5 S AP, 17 b
PEM e H P ] R B AR

ARWFFERASE 7S T 18 PPN T FNyAs e SR
Z I CHR A ph e SEnt, XTI MRIRERA TERA
FER . (DT B R, ARG eSS T Al DX S AR
FLODEE F7 oA 78 B 2 (] A SE R A b, Rgtad
ZH AL IE, T H TGRSR G R, XF 45 5R i
POR TR, ARRBTZE AT LR I ) 36 i A w45
TE'FTLJE’JMRI%?ﬁF&, VE— RIS PR B BT
PR e AR 2 b 2 R A R SE &R Ak, i n]
PSR FHECE TE 2 H I HAR SO R (AR AR A, LR
FE S PEP S SR AT R A4 A A Tl 6% LA % i J 1 A
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SR RIRARZERFAE, A 501X 19 A2 AR 5 ) 1)
AT REFFTE A2 . S350, AR BRIk
M2 HALIG Y 7 SRR | AR R DL &
FHICAH 2 BE R OV TESZ IR AT — 2P AR X
SEIH R VR

L R S T N A R LS e ST e e LT i)
MRZAIL. 2RI, 2o S AR RS A [a]
B JZ B0 R AR AR 5 U T S A0 I SRAF A Uk K.
RS, ST A 2 U B0 i - R 0 (o] B J=
YRR R Z MEE PR, ABFSEA O B

4

RPN

0N PR i R S A I 2 At B A1 T SR A,
I S T e M A i R I R e T B AR
BRI S,

itk

AW E VR AR TE A (VBM) W I R0 T
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The neural basis linking threat appraisal and pain outcomes in
chronic pain: roles of the left DLPFC and PCC
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Chronic pain is defined as pain that persists or recurs for more than three months after the initial healing of a wound. In
recent years, the rising prevalence of chronic pain among young people has become a significant concern, profoundly
impacting their physical and mental well-being. While pain serves as an important signal of potential harm to health and
survival, consistently interpreting it as a threat can contribute to the onset, persistence, and worsening of chronic pain.
Threat appraisal, the process of evaluating pain as either actual or potential bodily damage, plays a crucial role in the
development and maintenance of chronic pain. However, the neural mechanisms linking threat appraisal to chronic pain
outcomes remain unclear. This study aimed to explore these neural correlates using the voxel-based morphometry (VBM)
technique. Forty-eight young individuals with chronic pain (34 females, average age 22.51 years, ranging from 19 to 30)
completed questionnaires on demographics, threat appraisal, as well as chronic pain outcomes, including pain intensity
(current, worst, and average pain intensity over the past three months) and pain interference (the negative impact of pain on
daily activities, socialization and work over the past three months). Participants then underwent magnetic resonance
imaging (MRI) to obtain structural brain images. Behavioral results revealed significant positive correlations between
threat appraisal and both pain intensity and pain interference; specifically, higher threat appraisal levels were associated
with more severe chronic pain outcomes. These results align with previous findings, and provide evidence for the fear-
avoidance model of chronic pain. At the neuroimaging level, VBM analysis indicated that higher threat appraisal was
linked to reduced gray matter volume in the left dorsolateral prefrontal cortex (DLPFC) and the left posterior cingulate
cortex (PCC). Individuals with chronic pain exhibited decreased gray matter volume in these regions, suggesting potential
impairments in pain inhibition, environmental threat appraisal, and emotional self-regulation, which may be linked to
greater levels of threat appraisal, potentially creating a vicious circle. Further mediation analysis showed that threat
appraisal mediated the relationships between gray matter volume in the left DLPFC and PCC and pain outcomes. Higher
levels of threat appraisal were associated with reduced functioning in these brain areas, leading to increased sensitivity to
perceived threats, diminished cognitive control over pain, and impaired emotional regulation. These factors may
predispose individuals to adopt negative coping strategies, resulting in greater pain intensity and more significant
disruption to daily life, which can hinder the healing process of chronic pain. In conclusion, the left DLPFC and PCC may
serve as critical neural substrates linking threat appraisal to chronic pain outcomes. This research provides empirical
evidence for the neural mechanisms connecting threat appraisal and chronic pain, supporting the development of early
prevention strategies and interventions for managing chronic pain.

chronic pain, threat appraisal, pain intensity, pain interference, voxel-based morphometry
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