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FrRRE (FIRAR S ) #7175 (0SID) :

WE Be MR —FH A “Halo Sport” 2 /R AL IA & A (DCS) XA AE A T M 41 2812 3h L& (M1 K ) 2
1% R 4F 7 IR R (NSCLBP) & F 5 Ja B 0¥, Fik #2023 F7 A—2024 F3 A Edw EA X
FHEHARE R L EFAITS 30469 NSCLBP & # 424] , R ALK F & ko A 3T R A=K 3b 20, 5
L2146, B TR BAAKIEE S R A 16 EHBLE/ Tk, KA BAFK IR AN 204] , K
28 & ) 2.0 mA .20 min S M1 X F8 4% 49 # A “Halo Sport” tDCS % 77 20 min, B #4732 ) 78 J7 45 min( &L3&
F AP D] %5 5 min, 43 Y] % 20 min, A AV %20 min) . 2283 R AR AR (DCS BT & AEFHIT ik,
28T RV A3 A/ B F AR . SR EET A BT 4 BB KRR FFEFTA(NRS) FEEBEE, R
F Oswestry 7 78 5% 7% 48 2 & & (ODI) 346 IEAMe 2 46 5 2342 ., R R R RAELZ A (PCS) (R JE AR E A
(SAS) Fr AR B 3F 2 R (SDS) &Rk A tktr . &R QO ARERE L7524 NRSHF oA LI
B HAL(P<0.05), B 2L NRS 240 % 3 T BA(P<0.05), @ R RERALZE .S F/E,24H
ODI#F 5 A4 A 39 9 B AKX (P<<0.05),/2228 ODI 214 £ F R4 F E L (P>0.05), @ fi btk .4
I3 )& ,2 41 PCS . SDS . SAS #F 4 48 4% & 2% 3 W] B B-1K(P<<0.05), M 76 J7 /& 2 41 PCS.SDS . SAS #F 4~ £ 14 £ ¢
TG FEL(P>0.05), &# KM M1 XM DCS % 77 7T 9 2B NSCLBP & 4 69 & R A2 B, ik
AL A DCS, #ATIE 34 7 & 3 7T VAP & NSCLBP & 4 69 JEAE ) fE A7 Aw 01 MR 25

KGR AR AR 2 AW R R SN A A B R R BEAR T A AT

12 P JF (chronic low back pain, CLBP) #§ £ 4k
/12 JA B BT BN IE , 80% ~90% S AR 45 57
PR, Fi8 To B A PR A 2 AR A8 SRR S 0 AR
I, RO AR R 53 (non—specific chronic low
back pain, NSCLBP)"" ., 42 ¥k 6.9 12 N IE %",
LEBREZ THENY . 9K, CLBP B I Kk AE

W Z | Fa I8 AR IR TOMEAL K A
VIR RR B  , AAR KT B R S S SR R A AR
F e U A o 32 Bl ko R ) — SR T T
N AR ROCR RAE IR TT 5 IR 2 R L X
fiff CLBP A — R a M

WF5ERW] CLBP (B3 i M 22 R G R A U

SIFES G REDY , R XU, 45 OU ML DX RS 228 P 0 P RO P8 P A e e PR A0 5 i B 2 s [0 . B 2412, 2024,34(3) 1 279-287.
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CLBP i & I8 B8 L% 411 9% 42 3 B )2 (primary motor
cortex, M1 [X.) W 57 B 55 (a8 R 2 AR L BE AR 5 AN,
FE5 YR T LD B 2 S5 il B A A G, 3 W] g B0
Jif I 2 A CLBP J 3 Fo i ARS8 32 8l iz 2 4
2 RNE bR AR B T A
FRPELI /N R ML XA, AT 4 S Pk s M1 X 48 55 )
T R AR L BT 1 A % A % ) e i
PR B A% B A 3% 0 V1 R R s N S A A
PR B TS 4, X o8 AR R 4R R R YT
CLBP 5 2 HEHS RIS . 28 B3 H il 384 (tran-
scranial direct current stimulation, tDCS) & o1 & F
Sk Bz () 2 A4 18 22 B A A AR BT H (1~
2 mA) PE T AN B T 2% A P AR AR A 2 R 4 B
AR M XS (DCS VAT 12 MR 2T 4E AL 1Y
B LI BH AR aDCS AT DL R AR R R R s
STRAUDI %" % 3 CLBP H 3% 52 ik 5 vk il 3% 72
M1 X 1 BHA% tDCS {397 B 10 I Bz 3 ) L 4 L
T2 T 3 DR G P AR

SR F T 45 A0F 5 [0 00 S8 o5 ) 80000 % ) o
725 EE K IDCS ¥R YT CLBP H 97 850 A B a0
K2 AIF 5 38 8 BRI X0 8 M1 XA A #E
(IENEE R ez SR (VA W N T e S UK A e < = S S A =B )
A7 FB P [ BshAE 0 M1 X AT FHAR tDCS 1R YT
Al A FT42 % CLBP H 3 1Yy 4k >,

“Halo Sport” #2& A [a] Bf 88U M1 X (KT R
2 M X)) B DCS IRIT R4S, NS AL ELHIL, 15
/NI BRAE TR B2 SRR A T Co, B A T €S/
C6 , AWFFTEHd F “Halo Sport” FE RN M1 X,
DA k38 NSCLBP (& 5 B0 M MG 4, oy L4 it
B B A 2 R TV
1 IEERER
1.1 il ks
111 2WitsdE 746 b B EHE R 5 0 TS 0 I
RIZY7 48 /)" AR B - AL B &
(NASS)TIFUE B 2445 /i )4 & NSCLBP [RIZ Wit it o
112 AFRHE O il R 18~65% . 2 NRSTF
G3r=24r @ IR RI=34H o @ FiZEMRKIE(-),
LA (=), BUF B8 155, O 52 ol f ot
G, 0 X RGE SR SR IE R, o & Z Bl 4 .
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® ARFRIAIT. © ZFAERZEA.
113 HEBRARME O W ELAE A 7™ 55 0 00T sk
V32 ) T K 1 R A7 R B A Z AR R A
@ ST R G g BT SRR T R R
PEBERET R A . @ BHWRIE Qa8
DR L YA AR S A5 (@ I A1 2 A DA oA
WO . @6 MHMNAMEMFRLE, © 4
R . @ A 48R W) B A R
@ IR S — SRR A R MO v B B
HEIRZY) . @ 377 IR R 5 | 9 i B0 e it
fHE . 0 BRI DCSIRIF# . W IRIrE S
I A5 2
1.1.4  FubFBEbRE O PR N EESE AL
BITHE ;@ higiB AT R RITA A B &
AT N BV, ANDCS IRY7 5 2t 3k
PIEfRAT
1.2 ekt

M B STRAUDI 2510 (g BF 5 1 5 A i, 4
Gpower 3.1.9.7 #HATiH5H . LA HUAT J5 59 V753 19
ZEHAE R BB, R ST AR AR K 50 7
HEAT B ) priori 23T , B2 8 3 HEAKSE- R 0.05, G2 it
K6 714 0.8 , 15 Hi Xt HE 24 AN 56 41 T 15 S5 PR o0
() 22 E 800 5 A 2.2 F1 27,7, bR 2243 3R 30.1 F0
30.4, % FEZH AR IR AR A FE AR A5 TR 25 3 W R AL
N =0.843, 153 H S /NFEA S R R 19 1] . % R
PN 10% WK R, BARA R /PTHNA 216, Bit
IS4, V2023 4E 7 H—2024 43 A1
O BERN R T8 N REEBE R E ¥ FT12
HL12 ) NSCLBP #3542 ], % Be 2l Fnik 56 41 45 A
1 BB Fe 2 2 I A 20 61

AT ST M RTIENE  FEHL B IG R ST . R E
BNHE, AAZIE A AN MBS 4E 0. R
Bl AL A7 2615 DL 1: 1 04 43 TG JE D)4 L 3o Xof BEL2H
ARG AL o 2 dAF IS M A5 & 45 %X (body mass
index, BMI) .52 %A F S5 — Mook Hudse, 2 734
Giitr B X (P>0.05) , HA Ak, Wk 1, Aot
EAEZSUN BN VS N ol v DN A A (e L
2t v (R L5 . KY23071) , B & 78 v i R i,
oM O N DS : ChiCTR 2400081535) -
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Table 1 Comparison of general data between two groups

" 3] , THE RN
20 ) ik 7 % WY/ (x4s,% ) BMI/ (5%s,kg/m?) e Py e
X R 2] 20 8(40.00) 12(60.00) 34.95+8.10 24.20+3.27 1(5.00) 4(20.00)  15(75.00)
EW e | 20 5(25.00) 15(75.00) 37.75+8.19 23.67+3.19 2(10.00)  3(15.00) 15(75.00)
Z/Xzﬁ 0.46 -1.09 0.52 0.48
PH 0.50 0.66 0.82 0.79
2 F & Je KR 4 FE 1 Sk U AT 3 B R AR LR IE HEHLE

2.1 Ytk

211 KA RAWDCSIRIT S Gis ahifyT .
2.1.1.1  DCSIRYT il A “Halo Sport” % 4 #E 17
tDCS YT, HH©OHalo Neuroscience (IH4: 11, INA4E 2
WM, R EDHE . BT EA 4 emX 6 em AR,
FL B A FH =2 i P A B ER 7K R0, DA O R I8 Y A T
Wit sh . B BHAR AL T C2(3ETF 10~20 R 4%) , il [FH]
R A0 OSU MT X3, B2 T C5/C6, R 14 12 2]
— >R 7 (LiPo) LML (36 V) SRS AYIE L HL I FL
FEAS b B KRB & o 2.2 mA, TR F
“Halo” ¥l , 1% % 1127 7€ iphone B ipad I 7] %k,
3W/E L R 4 HRYT 121 2R AR IR
I+, Halo Sport H- ML 15 #ff b ik & 7F 52 508 193K,
S R UE TE AR A HAL , e FH R 5 S b 2 5 38 T
AL AL ST RIS Cz i, SR S AR 2R Je R
BeE 11 32 4, 3T 002 kg T LTI % 2k, 9K i (il B H- AL
FEREEAIL L BHAR (4 rb sk g 28 BT £ 1) Cz o5 L, 3

W Bl fE Cz i o %% Legs, Core&Arms” Ab 77,
HLJEAE 30 s N ZE 12 L THE] 2.0 mA, FifiJ5 #£47 20 min
TSR0, RS AR LA 30 s N E TR E
0mA, FIFHAR FAH A E R 0.077 mA/em’s WL
K1.2.

_

1 BETH TR LME "Halo Sport™i& &#1TtDCS &Y
Figure 1 tDCS treatment was administered to the patients
while they were in a supine position on the bed,

utilizing the '"Halo Sport' device.

magnJ

0 0.038 9/(mA/em?)

2.1.1.2 EBIHT  TEDCSIRYTFIE A T, 3 % /8,
Fre 4 B, 9897 129% . issh 7 EARIE 2019 4 & 1
BB 7 IR YT IR 1 & IR = g s

0.077 7/(mA/em?)  -0.001/A

E2 {EF SimNIBS v 4.0.1#&#)“Halo Sport”tDCS %I #F8 1%
Figure 2 '"Halo Sport'" tDCS stimulation field was simulated using SimNIBS v 4.0.1

electrode_currents Y
0.000 5/A 0.002/A 7 X

IR (B AR ) WD UNER (A AR ) A A IR

(CHRAERF) o Horh A2 Il A0 5 05 XU % B2 JUL e
VU Sk JUL R PASCUUAE BB 2 L /DN R = Sk JUL 2L B
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5 AR H UNURE BEAT LA, 2507 17) 3 20, 140 20 s
A% L I 5l 5 AV B A e AN B 5 D B 422 fly A0
Fib et Je 25 B AV Fh S AR R M B X A S8 AT
TS REHO R AR Sk AR A I 5 M0 R R
TR ; P ST PR SS R AR R AR S A
Ao ARFRMES L, YITZR45 I 7E 20 min Y580, AR
P B G OCHEAT , A SR 3 4, B3 i 101K 21
B R S 20 s A N2k LA 55%~65% 1 fie K0 %
(220-4F1%) W D)% A 47 4 20 min,

212 X4 RHABADCSIRIT S5 G i8 87 k.
BADCSIHSFALEH T AR BB A, tDCS RLIFLAE 30 s A
5218 BT E 2 mA ST HRT R, B TE 30 s N2
18 T RE 2 0 mA, 3 5 DAAE S MR (DCS X B ZH A4 iF
T E—B B 3 FrE 4 L A 12 0GR YT
BB DCS VR YT 5 L BN AT I8 5B T IR TR S
e 2 AH [R]

2.2 WEARkR

2.2.1 PR S EAE T AR R AR L A I A
2211 KRRyl A I E R 3R (nu-
merical rating scale, NRS)?"' HE17 PFAl | £ 3 9 B2 oK
FHECF (0~10) 3K IR AZ PR 15 BE , 43 H080S
WP AR B 0 S TC R 5 1~ 3 R R
(AT ¥ AN 52 M BEE R ) 5 4~ 6 2K T BE 0T 5 7~ 9 W
JEE PSR (AN BB A B T RS 9 1) 5 10 R IR o
2.2.1.2  JEHEDNREBEASALEE PS> Al Oswestry Il
AER B FEEUE 22 (Oswestry disability index, ODI)
HEATVEAL , B B E AATIHS 5 min N A S8 BUPE), 3
it B i 1) T REIR 285, 2 BA0B vy 3 B T e e A ™
B, RS RN H B R AT
ARAE ST PR AR TR A S AR iRTE 104>
[F) 8, g A R 0~5 43, 78 = 56 PR A 3/50 X
100%

222 FPEFLE AL

2221 P RMALRREE TR PR ROMEAL S35 1
ISR AR A R 1) TR B 1 2 S AR, AR T A
PRI B RS RE ), 5 KR Y BTS2 e LA & TG RE
R0 il PRI R MEAL i 3R (pain catastrophizing
scale, PCS) " HEATPPAN , B R & 131 550 A X
RS2 A 2 A , BRI 0~4 73 . 73 BB s 1R
PRI RMEA KB ™ 8
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2222 BERENS HAHEE A ITFERE (self-
rating anxiety scale, SAS) VAT PEAL  PEAN £E FEE IR
AMRRY FWREAZ , AR i f JEOIR S R AR T
HARIRTT h AR B , 73 B08 g 3 45 A i
FUH L, RORLZRIE R BER O 40 73 SRS R L T L
125 A5 2 bsifE sy, 15 % 3 FHE R 5053
2.2.2.3  TVERRREEIT Sy MEHINAR A PP (self-
rating depression scale, SDS) " HEAT PEA , PR 4B
EARAN A 18 RS, ] A R AR S A 2 DL R
07 A v 8 Ak, o3 0 e 2 Y AR A R ™
B AT EOE AR BLERLSY SR 5 F SO 5 T LA
125 AR B bRiESy , IEH 73 FHE R 5357«
23 geiteEdiik

KM R 30BN AT b o TR TR S
IEZSIM AR LA (s ) R ZRR , AFF5 IR 704 B T o
DA (DU 53 AR EE ) [M(Pys, Pog) 13278 o LA P<<0.05
R ERAGFE L, TEVHAE KR4 5 X 2H
BRI ROCRI 15 S0 & WAL P AR JEAT IR SR A7
ZEFEPERIR IR , 5 BOE AT 5 IR S A M7 25 5%, 3K
FHBCXREA e K256 5 45 AT, MR I BC R REAAE S
BRI . A8 AL 2 27 R, X PE AL 8 B 1) 22 (E
FTIEZS RN 7 22 e VRS0 8 B AT & 1R 25 53 A Fl
T3 28T, W FH AR SEARAS o K 58 s 4 AN AT, U
ST AEARAE S EOK 560 (Mann—Whitney U) . 6 4b,
RIREAR T TR R UESS SR 0 AT A5 B AR B 58 %
gtk PESEST TR IA(FDR)FFIE

3 & X

3.1 24IBYT NG NRS.ODI P4y Hedk

HN BRI, 2 41777 J5 NRS,ODI P43 B8R
T T 1 B S A (P<<0.05) 3 41 18] Fe 3 & 3, JA T T
244 NRS.ODIF45 e R Iese it X (P>0.05) ;
1R I 4 NRS 225 18 B W i X B ZH (P<<0.05)
I ODI ZE WAL T X4 (H 2 R RS T 5
X(P>0.05), W#2.%3,
3.2 24IBYTRHI)G PCS.SDS MISAS T4y Lb 4k

AN LB R, 2 IR YT JE PCS.SDS . SAS 1143
BORYT AT ] BT (P<<0.05) ; 4H 1] Fo ik 2 30,14
JPHIJG 2 2H PCS . SDS  SAS V-3 2 I 4 22 S ¥4 T
Giit#E X (P>0.05), W34 %5,
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%2 24iRTHI/E NRS.ODIFSLEER [M(Py, Py) ] oy
Table 2 Comparison of NRS and ODI scores between two groups before and after treatment [M(P,,P,,) ] Scores
" NRS #4> ODIHE4;
G5 i —— = - —
Ep gl BIT A Z{H P{H IRYT T IBIT A Z1H P{H

XHEZH 20 4.00(3.00,5.00) 2.00(1.25,3.00) 0.91 <0.01 0.20(0.15,0.26) 0.12(0.07,0.25) 3.12 <0.01
w20 5.0004.00,6.00) 1.50(0.25,2.00) 2.46 <<0.01 0.23(0.17,0.38) 0.09(0.06,0.14) 3.79 <0.01

VAN -1.85 -1.49
P1H 0.30 0.35
#3 24KITAIENRS £/ .ODI EE LR [M(P,,, P, ] i
Table 3 Comparison of the differences of NRS and ODI between two groups before
and after treatment [M(P,,,P,.) ] Scores
Zibill 1% NRS Z1H ODI M8 /4>
X HE2H 20 2.00(0.25,3.00) 0.06(0.02,0.14)
g 20 20 3.00(2.25,4.75) 0.10(0.04,0.30)
VAL -2.50 -1.66
P1H 0.03 0.12
x4 2487 BI/F PCS.SDS.SASIES LR [ M (P, P,) ] i
Table 4 Comparison of PCS,SDS and SAS scores between two groups before and after treatment [M(P,,,P,.)]  Scores
% PCSi¥5} SDS #4y
U ——— — —— Y
YT HIT)A Z{H P{H AERARill HIT)A ZfH PfH

XHEZH 20 12.50(5.50,25.50) 3.50(1.00,7.00)  3.32 <<0.01 37.50(30.31,44.69) 29.38(27.50,40.00) 0.93 0.03
Wl 20 14.00(2.50,22.75) 3.50(2.00,11.75) 2.17 <0.01 36.88(34.25,50.31) 33.13(28.75,40.94) 0.95 0.02

Z18 -0.50 0.38
P{E 0.82 0.82
N SAS PESy
15 i —
ERAiL] ] 218 P{E
X B2 20 36.25(29.38,43.13) 31.25(27.81,36.88) 2.63 <0.01
I 2H 20 36.88(29.06,46.56) 31.25(26.69,37.31) 1.77 <0.01
VA 0.24
P{E 0.82
®5 248KTRTE PCS.SDS.SAS ZE L[ M(P,.,P,,) ] v
Table 5 Comparison of the differences of PCS,SDS and SAS between two groups before
and after treatment [M(P,,P,;) ] Scores
215 1%L PCS 2l SDS 1 SAS Z1i
T 20 5.00(-0.75,12.25) 3.75(0.00,12.06) 4.38(-0.94,10.94)
pOpiicEa:| 20 7.50(1.25,15.25) 1.25(1.25,9.38) 2.50(-2.19,9.69)
Al -0.93 0.01 0.45
PAH 0.30 0.64 0.68
4 it i SR PSR R BRI M1 X B A% tDCS X FEAIR

41 DCSHIBRIEN FNSCLBP By oo E T B S
DX BREEF O FEL T 655 S Y F P22 0 M1 KB EC R LB DCS

AR K AR T B Al T8 007 M ey s, FEEAT 10 ALK IE 347 , 45 5 % LT 6
“Halo Sport”tDCS 454512 )i 47 I B ik i 3% NSCLBP Ezzﬂﬂ’a%ﬁ JEMED) RERER 4> 25 R g
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SCABTE VA H J B D7 v, R 2 0 D0 el
T EORS AL . H A AR AS AT i 4
LUEDTKE %5/ % Blil: CLBP (835 Jeilb 17 7 42 5 kA
HFZEM M1 X% B tDCS 67 5, FREAT 4 JEIA
AT A B, 25 51 e AR TRl %, 1DCS I AN g
WP BRI I PE 5T o A O Meta 3T 45 SR b
Z W ADCSIRYT AT CLBP F8 35 590 TG ik 25 e , (1
IE I Meta 43 Bt oA B 25 S AT B 5 90 A I iF 5%
FEA AN AT G E D (DCS S5 (i
ROGRBE FRSEET ) SR A O
4.2 tDCS FHAS I B f1 ] T NSCLBP 34 XU M1
DX pey%emml e B

A DCSIRYT Sz shill Al 4s &, BEfn s
TADCSIRYTH R B RIES 8O0, SUINai 132 shiR ey
KR AR o MR AR IR I AN Ry BR T — ], - 2 m] g o7
TR T 2 AR 9 R AR A Y M1
XAE RGP A, X Al R R BT RO A B3 . AR
(8 FH 1 Halo Sport 1575 UM AR AR, Al B 35 58 )
W2 RUNE Bl B2 JZ  [R) EAT XU M1 X BHA% iDCS,
X A] BE S NSCLBP £8 37 Il PRAE IR o 1y o 2 i A

FHK tDCS Hll i M1 X 235 NSCLBP H 35 9% Jii 12
FER e DL LA G | 5, B D CS 3d ik i 775
Pl 22 38 T AN 4F PR (glutamate , Glu) \y— 2 3L T iR
(y—aminobutyric acid, GABA ) i FE it DA T 3 528 #if 25
JCZE il P YA A A Ry N B e T A pEY
Glu F1 GABA 43 1] 3 h X i 28 22 G2 32 B2 0 24 Ay PR A
2 368 JO R0 T o 2238 S5, ot £ 2k Jo VAR B ) oS0 T
B 2 DA M ) B AR B AR RO R B R
X HRZA AR LE , CLBP &8 35 7E 1 41171 K J2 (anterior cin-
gulate cortex, ACC) "' Glu ¥t B & 2 B AR, 35 A Ml
A& (dorsolateral prefrontal cortex , DLPFC ) F1 11 %
GABA 5 Glu 7€ N 19 Z B il P4 Ak 22 4 JoT 34 9 />
CORTI %% e AR LL (g B A HF , CLBP (8 % 15 3l
Fz 2 14 Kz T N 5 4K (intracortical facilitation, ICF) i
H AR, ICF 55 B o 2 ik o] SAPEAH G, 032 M4y PEAF
FARR e P A 2 T IR R AR AY 1CF 3= Wiz 2 [l %
B X4 A PE . FOERSTER %554 %6 £F 4 LY (fibro-
myalgia, FM) 35 2201l M1 X e 647 5 B DCS 3R
I7, (] 1 5 AT 5 R BI tDCS IRYT , JFTEIR YT
BRI | RS DA T LA A 28 38 i AR
b, 25 R 2 B FM R F AR E S ACC X Glx (4
FABERE AT Z R WA PR iC ) W3 T % T
HIIACC PN Glx 7K P88 5 , T FilJ A el R B R
ACC IR P BT B 17 SR N B 4, oA ok 2
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PR A AT H R ey f 2RI . B e, sl
M1 X 37 FH A% tDCS AT #6388 12 2 28 i PN % 1 /A1 il
Rt 2 356 Jo ) 2 A, AT 36 1) 24038 CLBP FR 35 0 14
ARSI X (G T RE

HWK, BB DCS VR T CLBP Ji& M1 X ] 5k
I PAY TS AR T DX R A v S5 oK A R LK IR
(midbrain periaqueductal grey, PAG) ;=4 |32 ) %
25BN, TS AR A0 . YU 26 & B CLBP
B RN BE G BB ZH A L, PGA P 18 I 2% 14 1)
REVEHA W 22 5, PR AT 100l 3 i T B PR AIK .
APKARIAN %% 3 CLBP #% Sl AM L, £
] A A o %88 8 38 35 AT, LA ) e i A o %% 5
PR R SL I ] 52 47 AF G 5 3k SR PR $2 7R CLBP &
FIPIR AT R G AFAE D RE BT . JERLBF 9T IR | 12
B 7 J2 A A A B+ Y E P 2 B R /N B
1z BJ) Rz J2 it i e SRR, T R S T ML X3RS 2
P22 e 5 B R B R s Al IXORT HR O Sk A T
PRI I P AN B R R %) AR AR R X A ek
tDCS T CLBP £ & $2 (4t T FIS Ko . WFSTUESE
B ADCS 38 A3 ) 355 M1 DX AT 301 -5 8 Ak BLAH G 1 R
i 25 4 G #2575 3 : CUMMIFORD 254 7€ FM &
H M M X AT 5 WA B tDCS 697 J5 AT 5 1
B, 25 R A O OE K BR e  Bh iz o)
DX HA R B T REEE 4 TR, PAG 5 R 4N Bl 2
] (R D B 4 42 T B, EL T RE O #2 1 FRAIG 5 R 0
FIBCERI DG . YOON 25055 5 b 2 M5 ms f 8 2
] M1 X BH A tDCS 36 7 Je W 2% 2] 22 il DLPFC Ay AL
Wb, H DLPFC AT 5 958 Y ol 5 7 B 22 1 AH
X%, AWFFEAE CLBP 34 XU M1 X F BHA% tDCS
IRIT T REAN B T 5 0 A FHURE G 1) R il 23544
5I1RE , i [A] s o) 35 1 R0 2 BR DTG ISR TG
B o
4.3 AW M1 X FHA tDCS *F NSCLBP M4 fi k1
PR TIROR M A

CLBP & 9% HL I A B , {5 67 1 175 2% v] RE 5 70
R A Al ol A v AR A R BB A DG A
DI B AT P A FAE B AEAE A R B 18 N 1T
R R BRI SR R . RANGER 487
TE ] 1AR B R BEIE BA A BIF 98 b & 30, PR T4 |
PRSI BMIFE R IR L2 8] J5 , R £ 5 A5 R
i, LR CEAL AR AR R A T otk =y, HL
TSR A YR BSORR 22 (R N, e A PR I XEAL VAR I
AR A HE A e
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ABSTRACT Objective To observe the effects of a novel transcranial direct current stimulation (tDCS) device known as "Halo
Sport" on pain and mood in patients with non-specific chronic low back pain (NSCLBP), by specifically targeting the bilateral primary
motor cortex (M1 region). Methods Forty-two patients with NSCLBP who were treated in the Rehabilitation Medicine Depart-
ment of Wuxi People's Hospital Affiliated to Nanjing Medical University from July 2023 to March 2024 were recruited. According
to the random number table method, the patients were divided into control group and experimental group, with 21 patients in each
group. During the course of treatment, one patient withdrew in each group and 20 patients were included in both groups. The experi-
mental group received treatment using the new "Halo Sport" tDCS at 2.0 mA for 20 minutes with bilateral M1 anodes, followed by
45-minute exercise treatment, including 5 minutes of stretching exercises, 20 minutes of core training exercises, and 20 minutes of
aerobic training exercises. The control group received sham tDCS in combination with exercise therapy. The treatment period for
both groups was three days a week for four weeks. Before and after 4 weeks of treatment, the numerical rating scale (NRS) was used
to evaluate pain intensity, the oswestry disability index (ODI) was used to evaluate lumbar dysfunction degree, while the pain cata-
strophizing scale (PCS), self-rating anxiety scale (SAS) and self-rating depression scale (SDS) were used to assess related nega-
tive emotions. Results 1) Pain intensity: After treatment, the NRS scores in the experimental and control groups significantly
decreased compared with those at the baseline (P<0.05). The difference of NRS score in the experimental group was significantly
higher than that in the control group (P<0.05). 2) Lumbar dysfunction degree: After treatment, ODI scores of the experimental and
control groups significantly decreased compared with those at the baseline (P<0.05). However, the difference of ODI scores between
the two groups was not statistically significant (P>0.05). 3) Negative emotions: After treatment, both groups showed a significant
decrease in PCS, SDS and SAS scores compared to the baseline (P<0.05), while the difference of PCS, SDS and SAS scores between
the two groups was not statistically significant (P>0.05). Conclusion Bilateral M1 area anodal tDCS with the Halo Sport device
can significantly reduce pain in patients with NSCLBP. Whether combined with tDCS or not, exercise therapy can improve lum-
bar spine dysfunction and alleviate negative emotions in NSCLBP patients.

KEY WORDS chronic non-specific low back pain; transcranial direct current stimulation; pain; bilateral primary motor cortex
area; lumbar spine dysfunction.
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