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Abstract

Objective: To utilize functional near-infrared spectroscopy (fNIRS) technology to compare differ-
ences in prefrontal activation between patients with bodily distress disorder (BDD) and healthy
control subjects (Healthy Control Group, HC) during the verbal fluency task (VFT), as well as to in-
vestigate the correlation between BDD and stress perception based on regions of interest (ROI).
Methods: Through functional near-infrared spectroscopy (fNIRS) technology, we compared changes
in oxyhemoglobin (Oxy-Hb) concentration in the prefrontal cortex of 14 BDD patients and 20 HC
subjects during the VFT, and explored the relationship between brain regions of interest and stress
perception. Results: ROI-based analysis revealed that during the VFT, the BDD group exhibited sig-
nificantly smaller hemodynamic changes in the dorsolateral prefrontal cortex (Z = -2.62, P < 0.05)
and the frontal pole region (Z = -4.27, P < 0.01) compared to the HC group. There was a significant
negative correlation between stress perception and the prefrontal cortex, particularly the dorsolat-
eral prefrontal cortex (r = -0.599, P < 0.05) and the frontal pole region (r = -0.551, P < 0.05). Con-
clusion: Compared to HC subjects, BDD patients showed relatively reduced function in prefrontal
cortical regions, specifically in the dorsolateral prefrontal cortex and the frontal pole region. This
reduction in prefrontal cortical function is associated with heightened stress perception in individ-
uals with BDD.
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1. 5|

AKX A JRE 5 %55 (Bodily Distress Disorder, BDD) & { [E Py 703%) 25 11 fi(International Classification
of Diseases, ICD-11) 1 —/MHi I BIR IZ Wi 4, AR R 5 B0 AN A4 5 8% DA B A ] I e SR A4l R A
FS LA M I BE DG S RFAE o ARG DA 22 AR IR E UF,  (ER A 4 B A B PR R S AN A S A
B B, AT NSRS EER AFE, 981 BDD AR iT LASLE[1]. BDD & H IR K4 8R, B
AU MR Z AHOCHE ST, BT H 5 DSM-5 HR R FRAE IR 15 (Somatic Symptom Disorders, SSD) & ICD-10 H 4K
1T 12 Wi (Somatoform Disorder, SFD) 2 W7 I [E) 5 14, iy FH B AT 012 W 45 1 3R

T I AT 55 (Verbal Fluency Task, VFT) A] LR BRI AL 1842 5T Thag, R 5 2 (Pre-
frontal cortex, PFC) Ay K i T RE FPAT #2 il 1% 0o 5 A RN S5 0%, 372 VA 719 A 0 0y e i i B 2 AR 40 [ 2]
Hij BDD HETE VFT 115 R IAT =R IURRR 205 AL i A B . INIRS AR — Pl 2 (1 i 2 e
A FEA, AT DS I K A% B 5 45, & I 41 2 1 (oxyhemoglobin, Oxy-Hb)ik K148 4E, PS4 IRAE T K zh
BTGB T [3]. T It, AWFFIHEET VFT A4 K A NIRS A& L5 BDD i3 A i A K Oxy-Hb
55 25 LU R /UK E 5 BDD & PRC A8 B AFAEM R, IRFUE %S T BDD & INRIThRE 15
W, >y BDD it £ AL A 78 25 e B0 2, B EEMIGIRE L.
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2. NREF*
2.1 W&,

WEFER 508 2024 4 12 & 2025 4F 2 it Toia AREBCQERH T2 KR RGHZRHIEZ
Yrifiyr ¥ BDD &%, sz 29insr, B2 251 BDD &3 . R4E B IREN, 2 54050 7T
FEEbritER) BDD & 17 41, [RINS I Fkk S 30 5545 SrdR i R f@ e i 22 ). 4 Matlab TiALEE)S, 41
B RV N AR S BB, R EAT A R BDD L3t 14 1), @ RE41(20 ).

NEHFRE: (1) 1 42 VR BEIMHRAR & LA_EAS w0 B RHEE AR 2250 S5 M AL IR PR IE A, HEBR RS B 45
P (2) fEKE 18~65 %, MERIAK; LA N ARIRAMEFTRS R 25Y: (8) BIONART: (4) K&
5, BUUHRE, SFMERETIFEESIHER R ME: (1) 2590 ORGSR 10 VA7 5T il FH 285 sy L 300 e
PEURIA L s ARSI L (2) AR A E AR BN (3) AR MR (4) A
e EH AR (5) IEES NI ARG A 3 . HERRARAE: 2590, RS SRS R R ot F & B
FUNBBE ORI 2 ARG L, SR B B ¥ A E AR BUAE EES N
il PR 5 ) S8

AR IE T 5 A N REERBE R A 2% R R R (i S5 . 2025-037), A2 5% iERES S
WSR2 F i A g S

22. Bk

221 {METR

R SCRRE 77 %05 B (the Chinese version of the Perceived Stress Scale, CPSS). %3 = Zill & it —4
H WA R 75K, ZEREE 14 MK E, 5 AAERE (71 B IR AR %K), %i@”ﬁﬁ Likert
5 H(0~4)VF5r, AR “MA /R AP &%, 27 5 MNEDT, BRI 0~56 47, HuH G,
TR MO )i . %R 1 Cronbach’s o 5% 0.869.

2.2.2. BB MEES (Verbal Fluency Task, VFT)

F B ATTE — 58 B 18] A 2 S B8R, B A AT AR B, 2 BESR PPl A AT ThREFIIA
ENR)RIEE, 228 ARSI ThRER & ik Rk 2 AT fNIRS W5t . B A — M B
R ERBE I S B 30 s, ARJERIEIEF IR SC T AE, BT 15 s 4L (A 3L 60 s, AR5 4,
W5, IRBETE A FIXE 60 s,

2.2.3. IELTSMRThAE A {54 2 (Functional Near-Infrared Spectroscopy, fNIRS)

X2 IR AT VFT ARSI, 8T 2041 8 i A4 A (BS-5000 ZN)EATA I, JerRIBE S 16 AGIRER
AN 16 NMRMEE, 3k 53 IEIE, R 100 Hz, SGIRFIERNIEE 2 AIFE & 3cm. VFT ARG —ik i
AT E S R AT S5, AL ROI ALHE: BiiE3) K 2 5HiBhiash &2, Broca X, H4MURTAIT, Al
iR N X LA AR X, W3 1.

2.2.4. WARSHH

fNIRS ¥ 70 1 EAFR AR AL . AN LSl Jo 2 SR bR H AT K20 47 o /I\iﬁ?}?ﬁﬁj\
HrR Ml MATLABR 2014a 31 3EAT 7341 PRALEE 038R A% Uk e, Hodie o7 4 ) (O B it B AN e 10 3
20%), JHit Homer2 BEATOSZAGIN. @ ah D foaf it JEBL. 4%%%%%?9?‘63%&*%?‘3@??&&*%%%%
SV 1538 D RSN 357 32 R B (HRF) o THEEAMA LI SN 3 2570 B4R FR ELAR AT NIRS_KIT BEATAMA ) —f
LRIERERY(GLM) 73 4T, AL/KP 08T e X SR BR R dE AT ORI [X A e T HEWT o 45 R AT WAL B 4B 4K T 55
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FRE B KL A NIRS_KIT #EAT BB 22« 48 it 75 2K SPSS26.0 B A HEAT Hidls S A Ge it 73 #r
THE ORI A USRS FEAS A5G, ARIRAREXN I o= 0.05, P <0.05 ZRHAGiH#E L.

Table 1. Brodmann brain area classification for 53 channels
%= 1. 53 MEAIEAY Broadmann X X1 4>

i X @

HIiEzhIX 5HBhizzh[X  chl ch4 ch10 ch40 ch47 ch52

Broca [X. ch2 ch3 ch5 ch7 ch8 ch13 ch44 ch46 ch49 ch50 ch51 ch53

Bt IRz X ch12 ch24 ch26 ch38

B AMU BT A ch6 ch11 ch14 ch17 ch18 ch20 ch25 ch31 ch32 ch34 ch39 ch42 ch45

IR X ch9 ch15 ch16 ch19 ch21 ch22 ch23 ch27 ch28 ch29 ch30 ch33 ch35 ch36 ch37 ch41 ch43 ch48
3. ZBR5 7

(1) WAH—RERI DTS, WHEER . WA AW RREES LS 2% % 7 (P > 0.05), W& 2.

Table 2. Comparison of general demographics/characteristics between the two groups

2. ME—RRERIELE

R4 (n = 20) BEH(n=14) X2t P
TR X+s (39.35 + 10.89) (47.21 + 13.46) 1.88 0.069
4531 F14 (%) (8/12) (5/9) 0.06 0.800
W BLLR 10 (50%) 8 (57.1%)
SALFREE e 9 (45%) 5 (35.7%) 0.788 0.674
N 1 (5%) 1 (7.2%)

(2) #R4E Broadmann 73[X, % BDD 415 HC AT, FEF RO N IX #2HF3% Oxy-Hb #E4T
Mann-Whitney #5662~ PI4LAETS SMUFT A (Z = —2.62, P < 0.01), #itlk(Z = —4.27, P < 0.01)fEAE4H 1A ¢
ihEERLE 3. H 1),

(3) £ VFT f£55 %, JEu%n5i 5 BDD AT A 52 =14 Oxy-Hb W B AFAEAR S, Je & AUl H
A (r = —0.599, P < 0.05) LA K it X (r = —0.551, P < 0.05) 77 7E i 3 fi A S (42 4).

Table 3. Presents the average changes in Oxy-Hb concentration based on the ROI for the BDD group and the HC group
%% 3. #7F ROI BDD 481 HC £H 15 Oxy-Hb ;REZEL

23l 12 2 A Bhiz 3 KR Broca [X HAMURTET AR X Hitk
-0.175 —1.96 -2.62 —1.645 —4.27
0.861 0.05 0.009 0.10 0.00

Table 4. Presents the correlation analysis between perceived stress and the average Oxy-Hb concentration in the distinct brain
regions showing inter-group differences between the Qi-stagnation constitution group and [the reference/control] group

T4 ENAMRESHR. MEERKXFE Oxy-Hb REEX M

I IZ 8l K J2 A Bhig 3l 1 = Broca X WAMURTAIH  ATHIARIX Witk
CPSS -0.141 ~0.196 ~0.599" -0.145 -0.551"

: "F/Rp<0.05 “p<0.01L,
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Figure 1. lllustrates the average trend of Oxy-Hb concentration changes in the ROI-based BDD group and the HC group
[ 1. &F ROI BDD 2850 HC 415 Oxy-Hb iKE T LiaH
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4. ¥1ig

BDD 5 i 24 5 B A th B BHPEREIR G MR 5 AR 18R AT WS REAPREIR, 1IX = vk BDD 1
REAFAE PFC ZhRe s, XG5V AER 8, £V, B VFT NINFIES, EH fNIRS &
I PFC H s S 5L, 5 HC 41AHLL, BDD SBFIERIAIN K2, Rl 4 i &t (DLPFC) AR X
S50 2 A I B S BRI, SRR  REAE AT 3 WF 7 I, SSD B SETE VFT 3 a1 g X 38507 175 . »
SRt AR, KB SSD & PFC Wudik/b, R B PFC nIREEAIRIA T hAE R, JFHIES
SSD HH MINRIRE IAVEA 5K [4]. PFC THRERIFIUG, BEFHRINER I N L2 /1 ThRsm0E . B4k
TEBNIB SRR IR[5] . 2N X A B R AN 23 38 O A IhRE N, 382 B HISS H AR S A1 30AT R ) ik
HRe S, JCHIE RS ERAITE25[6] [7]. Lo Ny, IAKNRERS AT A 2 B s R R AR AN R REAR, X
HEAW 5K, BDD BF NS I #E5 PFC ThAgikiE A ¢, BDD B3 E W18 gRAANE SR ) 68
5N ARG 1 32 400 H — 8 DR Hk.

BT ROl AR K, P FEEAELEZ T X 5 i fE DLPFC RAURIX I, 4% ik
W], DLPFC TEHATIIREHECHE £ REEMNMEH, Hlu T VR THRI. 0 Fh S .
DLPFC 1Ay A A 42 (A% o I [X, IS T e S i £ X A 28 - AR R R & D e R AR, WT BB K
DLPFC (1) Re fufar 3 il 1R 77 /2 K BG83 1) R BRI R, R 12BN G2 Thae,
38 o0 5 R Co B RS 0 XURSE » PFC X AT ThRE RS 45 R 19 o0 BB 22, 54 22 52 1K 0 5 ) O R A o 5%
BB ST BB R I, B ES N, PFC 45MAIThRe S RAARK[8], AW RILE
55 B 2H PFC T Oxy-Hb WREEAELE ARG, JUHR T AMUHT A DL AR X, BBER T T,
BDD Hi#M ()R 222 215, JE /A Rt BDD BBk R AE S 4ERF AT AE IR . IX 5 Stoeter P 25[9]
I fMRI BF7E R B, SPD g BLubkh e i X (A 4 im sh B s, BRI S, AT 43 X I AE
HINEIE @ okt R SR E S . X —KILK I, SPD AR 10 AN 5K 7y b B A e A7 AE
PREE SN I BE ik, AT e -5 A TOUATE B2 5 2 T (0 T e TR 19 5 25 U0AH G . aX 60 BDD &35 1 6E
WMFEGHERAERA K, EEmEMEAR, X T1F(L BDD B EFE R4 T 5 — 07 M k.

A REAAERZ RN, B—, FEARERE/DN, fELSMIF R RET, nTCUF R AR Z O r Ik
RIEFE, DR S0 RIGBENLIR 2 . B, RATELY KFEAR, TTO9NE £ 1) BDD E& 0+
= it S A2 I3 5 1 70 6 o LA R i Th RS BRI 9T,  TEAFHbIGIESS 8. 35 =, IRZLAMGIERIES, 5 MRIL
fMRI. PET #HLL, 1 H fNIRS 1973 0] 73 HE A, HREAS I I B2 2 1036 2, 145 AR TE — @ MR BR 1,
BAVICIEHEBR IR G X a0 A5 A% ¥ AR X6 46 R sem s fERG I R, SR DL IR B R 28 25
FHASERTI, FEUSWEAAET TMRI TS 8K, 550U, BDD B3 A AR AN AR FRRE S5 3,
XL AT BE 2 RN PFC ) ZhRENG SN, AT HEAR 78 /- I R iR A R R 36 1o, W 0GHAT THA
[ ELEE, RFATHN DT, TR VFT 5% BDD #4 Al HC XFHEZH PFC BUE 5 A RIHTF T
A A A IFRE T RESZ I BDD B N ARG 1 R 2 .

g5 LATR, ARWFAEET VFT AE45 K8, BDD MG AATE) V2 RAS0S FF%, R5 2 1AM Al 40 Fi
BN X IS VR o [, BDD A3 BRI AR S /K P 52 6 ) A i 50, BDD B T Th eSS
IR, B2 INIRS FHES45 BDD IERAARERIA L &, Bl — P46 OB SR v #EH1%
T PR TR AR %

SE
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