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[#E)] Br 2 25 i i (transcutaneous electrical nerve stimulation, TENS) BE-4 B & I 25 %% 8 565 B8 K
FREE G516 31 (range of motion, ROM) K JH C T DIRERISEIN . F7iE 41 A 2023 4F 1 7 5 2025 4F 12 A0 i 7 Ll IX v = B i
B B 78 BIE ¥F B A AL LT 43 2% (visual analogue scale, VAS) PE43 <5 40 BYJE &1 58 3, #% BEIG YT 7 B R TRl 43 X BR 4]
(n=39) MK G4 (n=39) . XJ B L T W MAEE L, A 4 A SR FN A TENSTRYT , 8L T8 JH o IhE M4 iA Y7’ S
VAS %43 . J§ ROM. H 7 B #} ¥} 2 (Japanese Orthopaedic Association, JOA) ¥ 43 K 8 M J& OC 15 A0 5C IURE 9k T WL ) K 4
(manual muscle test, MMT) 73 %% . £5R RJ7AT, WAL VASTFr 8 <5 HALM 22 5 BG4 E L (P>0.05) . 1RI7 )5, 4L
H VAS o BRI R (F P<0.05) . JH ROM JOA #¥43 B2 MMT 433 H3A Y7 B BTl (3 P<0.05) , HIRAAHIRYT)S I
ISR OL TR R, 25 5 B AR Gt (B P<0.05), 58 X TVAYTET VAS P43 <543 BYJH 7 8, TENS IS
ENGRPT A RGBSR TP, 20 ROM, #2518 S T RE I 43, BEHR U SS9 A S UREILT , FLIG PRI T ALE T Bl S )1 45
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The influence of transcutaneous electrical nerve stimulation combined with
rehabilitation training on the pain level, joint range of motion and shoulder
joint function of patients with shoulder joint pain

ZHU Lijuan, CAO Ruijian, LI Zhaojing, DU Yiqing

(Department of Rehabilitation Medicine, Hangzhou Xiaoshan District Traditional Chinese Medicine Hospital, Hangzhou 311201,
Zhejiang, China)

[ Abstract ] Objective To investigate the influence of transcutaneous electrical nerve stimulation (TENS) combined with rehabilitation
training on pain severity, shoulder range of motion (ROM), and shoulder joint function in patients with shoulder joint pain. Methods A total
of 78 patients with shoulder joint pain and pretreatment visual analogue scale (VAS) scores<<5 points who were treated in Hangzhou Xiaoshan
District Traditional Chinese Medicine Hospital from January 2023 to December 2025 were enrolled. They were divided into the control group
(n=39) and the combined group (n=39) according to different treatment plans. The control group received conventional rehabilitation training,
while the combined group received additional TENS therapy on the basis of conventional rehabilitation training. Both groups were treated
continuously for 8 weeks. The VAS scores, shoulder ROM, Japanese Orthopaedic Association (JOA) scores, and the grade of manual muscle
test (MMT) of the related muscle groups of the affected shoulder joint between the two groups before and after treatment were compared.
Results Before treatment, VAS scores were<<5 points in both groups and did not differ significantly between groups (P>0.05). After treatment,
VAS scores in both groups decreased significantly compared with those before treatment (all P<<0.05), whereas shoulder ROM, JOA scores,
and MMT grade all improved significantly in both groups (all P<<0.05). Moreover, post-treatment values for all indicators were more favorable
in the combined group than in the control group (all P<<0.05). Conclusion For patients with shoulder joint pain who have a VAS score of
less than 5 points before treatment, TENS combined with rehabilitation training can effectively relieve shoulder joint pain, improve shoulder
ROM, enhance shoulder joint function, and increase muscle strength of the affected shoulder-related muscle groups. Its clinical efficacy is superior
to that of simple rehabilitation training.
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JB S5 9 A2 I PR UL 1Y) D) RE R i [ i, 22 DL
TR AR A w0 KA )5 8 3 5 B 2 BE K A2
B, WA I B LR e U N R H R AT
AE )5 e AR ML Bl R R S )11 2 T ek
o D RE , (EE RO X 248, P il A 2 L TR
S5 DR R PR N i B, BRSO A AR
I R FR 24 T8 H AT B[R] R0 B 5 Zh RE G
FB AAHEZERImIRE X

é’éEZTEP ZH /1#5” /Jgf( (transcutaneous electrical nerve
stimulation, TENS) /iy — F AR 42 A PR 3R 97 T
2, AT L AR A R e A i SRR R S8
R PIAE AR, AR Z Fiig MR FILE R LB
TR K S RN A ZE & A A
BRI IR, 32 5 B E EShE shae )y, o hhg
WA AN EA R R R, AR ZE D T
— T HRCR , AR W S0 5 2= A A8 0% LA I

BRI R TR A A A o BT, AR5 LR
FTIR R XS BRI TENS BB BEE IR0 JE 5%
IR R R R L OCT I ) ¥ (range of motion,
ROM) SR SCT5 T RERY 2R, B 1 A i R4 AL —Fh 48
VEVESR AR AFEORAR TRV R 255 T TR
1 #REFE
11—

ABESEN AR S LR R 2, Ax i HERR
JRAARZRL R T BT AL R ZRXIR G
R MM 5T 8 A A7 AR WA 4% TP IR i 1Y SR
Ho PEEL20234F 1 H 2 20254F 12 ABUMN T LK A
BEBe S RH S 1R TR m B 2L 78 ). AW AR
U £56 8 RIS WbR U , A7 LA [ AR B 9K
AT TG B2 IR @ T 3 ~ 184 H s YRYT T
AE R PT 437 (visual analogue scale, VAS) P43 <5
gro EBRERE D JE T T E SR BT TR T
Wi s BIF M EMH R RGPIREY L B IRE
BT 5 ) JA 0 ey B B SR A SRR BN T 4 A H
RIIRTT & 5@ BSR4 2 Al R] RESZ Y 725
RS IR o AT ST ZETIN T 56 L DX B g B 2
TR BIZE B3 AL E (U5 - AF/SS-2024/01.0) . %
TBIT I AR 53 Rt B (n=39) FIEK & 2H (n=39) .
W20 83 M ) AR IS K B 45 28 (body mass index,
BMI) B o e S BRTE PR ST IR 7 S0 M 22 S e 4t
R (¥ P>0.05) , BA A HE(R 1D

F1 BEFBIER
Xif B 4

PG

1 2 )

s (n=39) (n=39) Xt 1
PR (B, ) 23/16 19/20  0.825 0.364
SRR (xxs, %) 56.41+8.73 53.92+7.95 1.317 0.192

BMI (xs, kg/m?) 24.6742.58 23.74+231 1.677 0.098
B (e, 24/15 1821  1.857 0.173
e (ves, H) 7.36+2.48 6.54+2.16 1.557 0.124
WEALRSFIR T S CA/E, 1) 26/13 21/18 1338 0.247

e BMI: (REFEEL.

1.2 B AZE

JITAT B S8 A 4 32 O s S PAT Y L 2 e
W VR GACREE VN k. PIAL R Y332 F LR
NGRIRYT B L7 L 3L al b oin I TENS, 45
2R EERYT 8 A
12,1 XFREZH CH R = Ik )

HR A 838 10 PR 8 K T g 2 B O il
ENRALE R 2507 58, IR N 25 2 B 46 0%
il WU D REE N ko 716 shilll 2k LA
JA R MR P BE R AME R R 3 i Bl
A LR RE LA s sl i Oy OF R IR L
Tl R8T T 52 P 50 A PN, e i W) il AN
WL N Z5 T 5B X I8 Tl R LR, SR AR f i L 2
2N ZRBE AT A R sl S sk I i N 25 08 TR 6
Wit SEshEHaE S . TRt g A H w AR
WG SIEREAT, an b2 (R K 1] B 00 EE 0 B0 4 £ i
JA XA i8 3 m Dy gtk s Ak . R UIZE 30 min,
B 2R ESARTT 8 .

122 HBEA4H(TENS BSR4

TEH R U 2R LAt _n A TENS ¥R Y7, Bt AR
70 XY-K-SJD-A 7 25 57 i 25 i, 0335 (] B 0 7
BRI A B ), 7 b T e 5 < b v
20162260513 ; i+ HL &« 38 ¥t 220 'V, & 12 41 % .
50 Hz) o IRYTRT BB S 1A 7 U PPAk Y48 007 B o3 A
5 0L, e BUA S5 I Sk [Xdm R K 56 b 285 A0 AF
YER I o R AT R 3 =X, S HOR
Tt FB A AT 32 17 0 IR , LA =A B (H T 3 A9 JRR
SRR B, AN | R W I PR AN 3 S o U FL
WOARYT 20 min, BEJE 20, ESLATT 8 JA s HUENEGA T
S5O BV ZI T e Lk R S N 25
1.3 WEIEFR

(1) PR FE B EA

K VAS AL JE AR B 30~ 1047,
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A3 B R B s P R 40 TR YT T IR YT
8 JE E AT

(2) J§ ROM il

SR FH ROM il 12 Ty v I 4 i O 0 A e L Ah R LN
THE B AINFE BTG s el o 300 2 s 2R A R HE AR ST, Fh
] — 44 R B2 397 U 58 BLPPAG L B4 sh VR I i 3 YO
BOFHER F5ih 0.

(3) JH AT TR B LI 1EA

K JOA VAR EA 235 T8 O 1 B AR T e AR
IR BTN 100 43, R 550 R T SE
H w6 3lie 1 WU RRe e Pk 5 4R B, BBk sy 42
TNJE TR GT , &G — BRI R &R BT IR
IPHT RIT 4 R ATV . J3 R ETF U K e
(manual muscle test, MMT)3E43Xt 224l 8 5& 5 48 2 L
RN -7 0 GOFAN , PRI 0 ~ 590, Hh 04
R TCWLA AR | 5 9 h TE & LT J RPN R DG
i1 L A0 R K A E AR O HILRE A9 L KT, 43 0 IR YT
B RYT 8 B R AT AE .
1.4 SitFEFE

K FH SPSS 22.0 A7 54 b B . 45 & IER A
T GO A BB i 22 (xes) 3R L INTR YT
Ji 35 FHBC T ¢ K 36y, DAPFAS ] —ZE 0 A2 A [R]RE a] £ 1Y)
FEbRAR AL, 2 1) 22 5 b )3 FH 2 ST AR A o A 56,
F o W AN TR AL 500 22 18] (9 46 A 22 5 5 11805 8} L]
(%) 3R, LR PR . P<0.05 825 A%
THEE
2 F#R
2.1 BERTEREE

BITHT, I VAS o BT 545, 4 R] 25 5T
Gt L (P<0.05) . IGIT )G, P4l VAS PFr 3448
IRIT RTFEAR (2 P<0.001) , ELECA 20 W F KT X g
H(P<0.001)(F2),

K2 FABEFBITHIG VASTES LB (x5, 43)

ZH 5] JRIT T BITIE t P
XHR4] (n=39) 4.32+0.45 2942062 11.826 <0.001
A4 (n=39) 4.29+047  2.25+0.58 17.967 <0.001

¢ 0.288 5.075 — —
P 0.774 <0.001 — —

W VAS: PUSEREIIPE oo

2.2 JEROM
TRITIE , 47 1 JH ROM HA8G 7 il (3
P<0.05), HEEA4H 5 T4 (B9 P<0.05) (% 3) .

®3 FWHBERITHIGHEROM LLE (v4s,°)

a1 i S
fITHT EAg] aEagil) ifIrE
SHIRAL (n=39)92.36+12.45 118.74+13.02 88.21+10.87 112.65+12.34
B (n=39) 93.10+£11.98 132.58+14.16 87.95+11.22 126.41+13.05

t 0.271 4.489 0.101 4.758

P 0.787 <0.001 0.920 <0.001

15 it _ Shiik
GTTH GG 6T ERARE]

YFIEZ (n=39) 41.58+6.92 53.74+7.16 38.96+6.48 51.28+6.92

DA (n=39) 42.03+7.10 62.36+7.84 39.22+6.71 60.14+7.26
' 0.283 5.121 0.173 5.432
P 0.778 <0.001 0.863 <0.001

P ROM: X%,

2.3 JOAHESD K MMT 734K

IRITHT, PR AR JOA JB T35 943 J i 5%
F5AH S UHE MMT 40 2% Fb 48 25 SR 3 BT 22 2 X
(¥3P>0.05). GI7 5, AL JOA PER 6T
B TH 5 () P<0.05) , MMT 43 2% 24 %536 7 1l ik 3%
(¥ P<0.05) , LI A 41 iR T8 bR i35 i 15 34 07 4 3%
(¥1P<0.05)(54).

R4 TWHBEEITHIEJOATES B MMT 9 L3 (v+s)

g5 JOAPESy (4)) MMT (%)
- IGYT T BT IR TRIT T BIT I

XHEZH (n=39) 60.68+7.26 61.72+7.14 2.28+0.52 3.05+0.58

BAdl (n=39) 60.95+7.11 71.56+6.85 2.30+0.49 3.76+0.61
t 0.166 6.211 0.175 5.268
P 0.868 <0.001 0.862 <0.001

e JOA: HAAERIZ; MMT: fEFIMIkE.

3 itig

JA TR H AP Bl G T Bh A2 BR K b T g
K, P9 5 Ty i B A A L 52 0, B i PRI — 0 o
S—IREIR L B BRI IR T sl A I Sk ]
B I TR Bl AR AR I R AT T A
TRTT RUAFAE B 525 5, Q] ] 25 5 B e 2% M 5 1)
REVK A, 2 e R R S T6 7 v 1 St ) R

ARWFFELE R B R, TENS B4 i 2 I 5 2 it A
RATPEIR g ROM AR #F 1 Bz sh Dy ek &2 5 T
Yot F gl f B I 25, SR BE A T T JE 5671 i e
2 BAPMFEBERE . TR HI R B — S A
W MR R BRI P G 6 sk & e Dy g
jEAibpUaS Suy L L

PR 0035 S T, P ALIR YT AT VAS PR BK T
555 BRI LG 3097 JR BEA 240 VAS PF 401K T % B
4, 7R TENS 7] 34 5 B &2 11 25 0 U AR . TENS
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A 308 1 0 98 R R RSB A 2 4T 4 R AN A B TR AR
I 1 B I TR AR 5 A A, DT A AR i S
HUK- o VIR G2 AN B B2 003 R 3 EOUE AR, 18
AR A DRACR 5 | 1 877 A P L PR S 7 R 0 [ s
R, T 2 5 S D) S it A s 4 A o A EE PR
SRR G AL A EPRT BRA T I A R TR
HABY B T 50 32 S D s R 1

ROM 2435 J2 1, 6 & 41 A5G 19 /i JE L A0 i K
T 05 o B )R T R R X S O T R AL $R R A AR
PP 1 il 2 DG 1 TR B R A S A . R kR
Jei , BB B BRI i A2 R ) 5 T Sl L
T J D15 8 K ] [ 20 20 %) 2 A figf | 4035 561
EIRA . R B i 22 BE B T, BRI 2515
JE IR A2 URICRT 2L B, A G T Sl I 2\ Bk
o) 4128 Rl 1 o L /1 - I 2 I S T N B3 S E R -
TACRE B b S O LA

JB KT IRELE R K E , TENS BEA BRI 2 o
AR VN2 BRI B LR A B . ARBTFSE
W ERE AIATT R JOA P2 = TR R AL R 1% &
AMUA B T fR9500 38 nT AR JH ST DIRE 3 sl
MRATRE RS A R A K E . JOA 4
J& T8 XA E 25 A PR TR Hookg i
R W A S R L 32 B Sl 3 M
REAZ IR TR S5 G AR R b, kA 4l
JOA PEM 4R T T A 5, U B TENS FE 8 1Y FL Atk
L ATl s N 2R 2 R sh 2 SRR A,
NI JE 6 TRk &2 A1 3 38 A A 55 . 5 k]
i, MMT 255 B BRG AL &1 i il A1 R B o i
AHOC VR L 38 i B AR T 0 R4, $2 7 TENS A7 1)
TR TR T B PR P RS R iR RE NS T ST
b 5E AR T ST BH N S5, 2 AR 1 S OGS Bl 0 5 i e
IS o HEAT WL R T IR DL AR B AR
PRI 2 fiff b B4l B3 PR 0, SRR B A DG
TR RE KT T LT, AR A E T R AR R R
I AR E IR 3 ) ) RE K A2 % AL i U A I R
e,

AR FEATATAE— RE SR BRI  BEA AT A BR , H.
R E USRI RETE — R EE LS 4 SR Y S
P 5 900 5 B U7 B B, AR X TENS BB 32 1)1 2k
(A2 T A0 K T RE A e I DL EA T IRAR . A, 22 I
PREAEBR T AT RN AR 2 A s L B A

HAE R WA AR , 2 EAHBUAIR PP R T Sl
Kyrae e R AT, AT BEAF AE — & T I 1
ARG IRIT T VAS TP <543, 4518 288
P A g R, 0 HE R ARG MR
AR S SRS AT Y AR A | S BT IR 1] Y
el b, 5 AZHER WP T B, DL — L BiE
TEABIEL L

25 b X THAITET VASIE I3 <573 1Y A &5 &
# , TENS HA5 FE S YN 257 Bt )R OQ T P L R 10 1%
By e b iz sl D RE T T4 0 T S Al i R S 2%
H 52 4 ARAETRAE , X3 A5 M 2OR IR, BA
B e RS

S % 30k
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