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BE BN RKTEPHESEHRARANEE P BEEH IR ERIZRE NG, Fik R RAS%HE
AR A P UG BRI R AT B 58], KA AL F R R o A AT R e X B 20, S 40 20 ), R AT R4
N 274 X IELAAAN 29 45) , AT FRLAE A R AL A D % RIS AT R Al EiIE A A MRS EHHE K
BT . S AT AT s T 4 BJE KR I A oF B £ H9% 2 3 & (PASS) (Berg -F#2 & (BBS) . # X Fugl—
Meyer i2 ) 7 48 & & F B3R 4 (FMA—LE) . 2 R Barthel 3§ 20 (MBI) #4734, 32 A & @ L& B (SEMG) R 2
Bk M B UAe S LA AR (ME) e AR 5 LA GEMG ), 25 % : 24074 J7 7] PASS .BBS.FMA-LE
MBI #F 4~ VA B 31 B K- LA % 2L UMFE 1A GEMG IR, £ F R4t FZ L (P>0.05), 2487497 J& PASS.
BBS.FMA-LE MBI+ 43 & TR 2878 77 37 (P<0.05) . X328 B0 B4 WA= % 2 L ME {4 iEMG 18 & f&
M) & WuFe % L ILMFAL 3 & T B 2838 55 71 (P<<0.05) ., & 47 J& 2819 Ye 28,2 28 PASS \BBS .FMA—LE MBI
IR, £ F A LI FEL(P<0.05) ;240 B B H WA % 2 IUMF/E GEMG A LE, 2 F 3 A 4%t 5
BX(P<<0.05);2484M % ZAUMFL AR, £ 7 A 43t 5 &L (P<0.05), AAX MM 4R 7 ,PASS &4
5 B 4 UL MFE /A 2 EA48 % (,=0.404,P=0.030) ,PASS ¥ %5 &M % ZLILMF /4 iEMG 1434 2 E48 % (r=
0.443,P=0.016;r=0.412,P=0.026) ,PASS ¥4 5 & % 2L JUMF /A iEMG1A 2 EA48 % (r=0.728,P=0.000;
r=0.407,P=0.028) , LR T B 4 FE1F 5 5 EM % ZAUMFEAEL . M £ ZILEEMGIE 2 E48 % (r=0.609, P=
0.000;r=0.381,P=0.042), &#: EFHEFTEZHBERTA AKX ERF T E LB 6 ER7 125 E5RTH
oS LB 45 2 RE B A R AR Ay ARIUL P IR 5 B BRI RAR T R

KR WFP;ERIRSBHEAR LRI H) BB AR A0S LB R\ ILd B

LR RE TR NRIZ B SEA RIS A7 7190~
80% FINN A F ST A7 AR Bl e S Py
IR 2 T i 8 B i A S AN 2 S BUR T LA
IREBEFE MR AR LR ATRE , R
T R b 2 W AR SC T RE AR A, 5 20 S8 Hh B
Jei HH A Sl A2 R 3 U X T i A

rh e A T A BIRYT , EEOME R TR R A O U
FeE PER R o 2 - LR 6 . B g s g
AT 2 G0 P00 YR T A% 0 ILRE , i w28 AR 1) 4%
R L s8R AL , 375 & TE B B B R iz h A S s il
B AB R R H LA 8] (surface electromyog-
raphy , sSEMG ) Il 1 '8¢ 45 JLFN 22 24 L A9 R 53 WL HS

S RES NS PRSI TR0, 45 . B A SE Sl ORI A T S D U B APl B D s [0 ). HEAZ 274912, 2022,32(5) 1 441-448.
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(integrated electromyography,iEMG ) FlHE S5 K (me-
dian frequency, MF) 254k, 43 Afr i 4 il g )1 5 #%
O JUUHE 2 T UL A B AR S , PP 8 i 4 5202 Bl 4
AR i A v BB 2 S i RE 7 (2 R, 43 BT TT RERY
VEFABILTR , Ay g A v i 22 344 il e i 1 i DR A BB 482
BEBTE S
1R
L1 ik fEbsidE
LLL BAGHE D REA B o A i 3 4
231 0 I AR T K i A2 bR v ) R
KR IRTFRTE 12 J5 4 5B AW 45~75 2 PERIA IR ;
@) Bkt JC 0T B A, 2 B0 Sy BRI PR R i o 5
& i Brunnstrom 43 #AZEEE I~ IV 1 ;© Berg F-fiif
i %% (Berg balance scale , BBS) ¥ 15 43 >20 41 ;
@ PRI R HOIRS AT, TN RS ; © A i
B AR , A RAFIVIKNTE ;@ B# K IE 4% %
HER E A
1.1.2 HEBRFRE O FRE XU AR 83 s R
JE ALK g > 2 Rl T AR mIE B B B IFA ™
AT E P 0 RN AR @ AR R
s CE IR AE ™ E A B o P e oK G 5 ) A
& A /NS G S5 8 A b 22 R G

3 © G I JE D) e SR ERvE e i 1Y) S8 5 T Ja
WEAZ BTEE ;@ TS InHARIG KR R
L3 Pl briE QO HEZ2in 7 In, B R
WK Q) BB B EON B A R R
iE O™ 8 Hots TH AT 45 T B HEIRIT O A
T A BCE TR T HABR T I &
1.2 PR

PEHL 2021 4F 1 H—2022 4 1 ATEIIAR M EZ R
o R T B e B A2 IR 2 BT T2 B B 19 figi A
B AW R TR 1 G*Power 3.1 315 i
T FEAS R, o err prob 4 0.05, power(1-B err prob) iy
0.95, 2% W RN G br o il 2 v s 2 S8 3T 5 i
(postural assessment scale for stroke patients, PASS) ,
U2 PASS 143 (21.73 £ 1.03) 43, %I HRZH PASS 1T
1(20.78 £1.00) 73, 45 R W AL 26 PiIHEA
L PL10% Bt R 5 e RO S8 . R
PR 720505 58 1) 15 73 Dy xof BRI 2, 440
29451, X HRZE T 1451 AL P il K e b a6 1497
AR A IR Y o ASBIFSE 28 LI AR v B 2 DR 5 K
Jos P e 2 B B A (R A5 :2021-009-01) . 24
— M BRI EL , 22 TG L(P>0.05) , B
A LEPE, R 1

F1 2E—RRERELE (7+5)

Table 1 Comparison of general data between two groups (x+s)

P

AR Dt 0

iRl % i % F/ % Wi e = p= Jife/d
o R 41 27 11 16 59.11-8.29 8 19 12 15 65.569.07
il 29 14 15 61.2146.85 7 22 15 14 62.76+11.23
2/l 0.033 ~1.034 0.215 0.297 1.020
Pl 0.855 0.306 0.643 0.586 0.312

2 7 ik MBI E AT . VIZHT, BFERST I 5

2.1 BRIV Jiik

24 S R E A b R R IR T R R )
N 252K FH Fh AL 25 9096 97 RN R B B2 B i B —
I R e £k 0 2% TR R T o FERl 25 W3R )T A 4 I
o IBE IR RO A L R SR I A ER
S DAL BB IR AR A IRAE  GE TS o
2,11 XFREAl PEHUHE R NSk, 0 FE LT R
iz BB A ST BB R DA R AR TR R
Bl E o R B EIA YT M AR U5 AR i T BN I I
AMERAEEREE %, I 2k 2 i IR 296 97 il S .
30 min/W, 1%/d,5 d/ 8 7Rl 4
212 WA FEEHEERIT R L CRHE S
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T B Z 554 WA AN Sh I BEVEAS , AR 2 %
D HUBER T REREAS . ZE MK PEAG 2 J5 , 167 Uik
HR i 85 015 O il 2 32 s b 7, 30 min/ IR, 1R/,
5d/8 SRR 40

2121 Emizsh ARIEEFENIIRERD, £ 554
WLAIINRS , IS A 42 shasd 5 32 A 2 sh 25
Fr4E A2 Bl J6 7 U A S A2 O WL R S e I
Y5, BLAEIR YT 1L 72 v 08 R IC A VR T e A Bl 5
PEE MR, O MEME T sifEIZ: . 78 B B 7 Ab
e R AT FH 8 7 RN 5Lk 208 45 T3 240 Bh K R
XUR 4350 B F R M ol b, IR YT IR 2 B K
FFF BEASTE R — K P10, W R B ATTT, Yk
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JEFR S AR AL UK T R SR @ A
RN Sl VR I 25 < 588 10850 25 3 9 R0 8 44 2
R A s 2 RN A A R TN R R, U A R AR
O e e B, 815 R B B AR L )
— KT R DR 2 ] e FH A S ) 5 75 R
BMZIINZRIN , 55T B Ak AR BB 25 1 S 7 FH s 2
SCRE R BRI A A7 AR S A B RUR S R
TP AT AR A WBS R Rl K BIR 2 e 90 D
A7 A I B IR S . R URE 5 R e
WK T B R RF L 15 s, Z IR IKE S s, B4 s iE
H A 20 U, Y ik B2 AR Sl A MR IR AR 4 F8 2 5E
JRA OO R AT B A X R, 8 I 1 o 7 e A £
], IR 28 TR e e 5 TR TR
2.1.2.2 RAHMESE  BITINE I E M TR
PAREERR LA B GRS 1E 5, B O “ S B LA ™
FHTFRFN T2 A0 B i 4 M DR ORT A R BRI e 2828
7, 38 LKA 7 T ., AR Sl i i 3 i 5 3
B AH N 8 Bl A B 5 28 JUKk A D 1o 42 4 AH OC 19 553
HEHNLA T, AR5 LR 2 i #5007 U0 6 1 E i 22
KRR s, B DR S EE LN . LA Tk
HRARAE 3~5 0, Bz s SR A= 17 .
2.2 VHIIL

RPN E B, AN AR 2 4 40 F
HIFIRAE  VEM AT e A &, 2 5
PR AOIET T IR 3 2 DU AN T
2.2.1 PASSIVAr (L3RS HEFE A2 2 45
T, LA A A XU D o 28 Y s 3 o], A4 124>+
TiH A 36 57, B 1550 s
2.2.2 BBSIPSF  BBSHI 14030 H 4L, W53 56 41,
I H A5 5330 [ 0~4 43, PF 53 IR F- i ) e B
2%, PR U R
2.2.3 FMA-LEPF4; i3k Fugl-Meyer iz sh 3 it
2% T B4 (Fugl-Meyer assessment lower extremity,
FMA-LE) G045 A6 057 sl 57 A EMZ DL K2 O BEMOZ 7 Jed
MWL R Iz 2l , BRI B 5 45 T E N A, 34 03

il 3 H A3 A 0~2 43, T B2 sh D RE ik
U, oy Euki e
2.2.4 MBIIFSr ™ K Barthel #5%( (modified Barthel
index, MBI) /& H1 10 9~351 H 41 5% i3, $7A% H % A=
T (3 2y, AT 58 FEE RS W 43 R 100 43, 0 ST 14 8
ZEFTAF B
225 FHALE K MyoNet-COW AJLHL A= 4 2
BRASC (VA DAl 2 W ) ARG 1 A UL RN 22 24 LAY MF L
FHEMG{H . BEE AN 5 min J5 , 7EEFIE EIR T
T R R T AT T LA, XoF A I e b A %) i R Ao B
FEA RIS, 430 T 0L A 12 L (L, 55 FF 3 em)
M Z 2N (L~S, R 55 TF 2 em) , TS WA 5 F
AT R A R PO IR R 2 em, B LR %
BEAEB M2 3 om &b o A I B XU L B AR
N, W S5 5 e 15 e IR AR B2 7 23z 3, R T 5 7
RS R 47 907, 2 A M B R R B e s
AT B R AR s R FF IR B 8 s, KIRER
VRV RIS e 1 RD, B 1A 6 < B, 3@ ad A 8k ik
145307, iE 53 sSEMG () MF (B A1EMG {H..
23 Bl EJiik

fd FH SPSS 26.0 Ge i1 A4 o3 A Bt o 1 8 K}
FFE IESI A (s ) 3278, 41 P9 HRECR FHBC X B
A e KB, L[R]3 R I ST AR A o K 5 5 TR R
A3 BT XKL 58 5 AH S A BT AF A IE 2 A SR
Pearson #H ¢ 73T, JE IE 85341 K H Spearman #H 3¢ 53
Fro PAP<0.05 MESAGZITFEX.

3 & R

3.1 241IBYT NN PASS PP bbds%

IRIT T 2 41 PASS ¥4 4, 22 R B G i X
(P>0.05). S5i6I7H7HEE, 2 20 PASS P43 rh 34 4k
RO St o B I PASS B0 2 T, 2%
S HA G E X (P<0.05) ;0 4497 J5 PASS
TR T B S A 2 FE A5 53 FIT PASS 70 3 T
H,ZRAZRITFEX(P<0.05). W2,

K2 2HEBITHIE PASS B 5 FNESE LB (x2s) i

Table 2 Comparison of the total PASS scores and each parameter between

two groups before and after treatment (x+s) Scores
Wyl b PASS 4> LR LA
ZH1 y . \ y . y \ . \
IR HI HIT A IRYTH R E IRYTH R E
X HE 2 27 21.114+1.87 27.56+1.76" 9.78+£1.42 14.15+1.29" 11.33£2.57 13.14+2.36"
e 29 21.004+3.01 30.59+£2.04V% 10.07+£2.03 16.10+1.21"2 10.93+1.98 14.48+2.44"7

L SIRITETELER . 1) P<<0.05; 5 XFIELH H#,2) P<<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
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3.2 24IBIT N BBS W4 bLER
IRYTHT 240 BBS Ay b A, 2 S gt = L (P>
0.05) . JAY7 )5 2 20 BBS ¥4 24 & F W 4iG 7 an , 2
A G 2EE L (P<<0.05) 57377 i 2 4 BBS P4tk
B, ESFAGITFE L (P<0.05), W33

®3 248ATTHIE BBS W4 L8 (v5) oy
Table 3 Comparison of BBS scores between two groups

Scores

4 B IfRyTHD ifr)a 1l P{H

before and after treatment (%+s)

3.4 24197 i MBIIT5y bb4s

BITHT 241 MBLIE 23 L #8, 2 7 LS X
(P>0.05). JAITJG 2 44 MBLIF 434 5 T R 4897
B, 2R A G L (P<<0.05) ;1897 )5 2 4 MBI
T, 2R A ZITH#E L (P<0.05). WLES.

R5 248ATTHIE MBI, L8 (vs) i
Table 5 Comparison of MBI scores between two groups

before and after treatment (x+s) Scores

I R i gii] fra i P

XTHEZH 27 25.0442.84 34.96+3.98 -9.617 <0.05
I 29 24.7642.73 39.41+3.18 -17.243 <0.05
HH 0.374 —4.642
P 0.710 <0.05

XPHEZH 27 35.3749.90 64.44+8.36 -11.175 <<0.001
Wl 29 36.76+8.26 75.52+9.85 -15.989 <0.001
HH -0.571 -4.519
Py 0.570 <0.001

3.3 2411897 i) FMA-LE VE5y Lb &%
AT R 2 41 FMA-LE ¥ FL#¢, 22 55 g it o
SL(P>0 05). VBIT)E 24 FMA-LE P43 34 5 T Al 41
RITHT, ZR A SR E X (P<0.05) ;3097 5 241
FMA LE PE4r H 3, 2 5 A it 27 2 L (P<<0.05) .
4.,

x4 24877 HIE FMA-LE iF4 EL 8 (7+s) ix
Table 4 Comparison of FMA-LE scores between two
groups before and after treatment(x+s) Scores

3.5 241IBYT NG SEMG R illlgh e b is

IRITHT 2 LB M Z AN MF A g, 22 7T
Gt L (P>0.05) . IGIT i i 5 2 U0 s 45 AL
MZZMF (3 5 T RG22 58 G
B X (P<0.05) ;IR 77 Ji 2 ¢H fB ) 5 LA 22 240
MF{H H 3, 22 R A Gt 08 L (P<0.05) ;1097 5
2 M Z 2N MEFE L3R, 22 7 A8 Geit=r i L (P<
0.05). W6, JHIFHI2 A RHNMEZHAEMG
HE, 25 8¢5 L (P>0.05) . 797 E R

A0 B IRYTRT BIT il Pl
4 [T £l 4
YTHRZH 27 15484412 23.74+3.64 -8.696 <0.05 AL ﬁHJH‘E{i ZNUEMG fH ¥ 5 T [ iR d7
I 29 15.86+4.05 27.41+3.20 -11.039 <0.05 T, ZR AT E X (P<0.05) ;3897 J5 2 4
(fH -0.349 -4.014 AN Z HNEMG LA, 2R A G2 X
P 0720 =0.05 (P<0.05). W#7.
R6 248877 HIIE MF B L% (52s) Hz
Table 6 Comparison of MF values between two groups before and after treatment (x+s) Hz
. X Je¥ll fral]
am B R __ J .1 ,J
AN EZ N U5 Z 5
o o7 JRITRT 97.344-14.23 82.234-13.09 122.574+9.75 99.984-14.82
A WIFIE 103.24-+14.17 89.674+13.45 125.984+12.11 103.47+14.04
YEITRT 98.26+10.90 81.54+10.33 122.96-+11.45 97.45+8.01
e gg  AUTHI

VRIS 115.954:10.1292

99.42+11.32V%

132.84+13.66" 110.63+9.27V%

0 SIRITET AR, 1) P<<0.05; 5 %FHIR4H 4% ,2) P<<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.6 HRES T

Pearson F 43 AT 485 3 [ 7R, PASS 54355 g )
5 L MF {52 1F AH )G (r=0.404, P=0.030) , PASS
W55 B 2 2L MEF(E 2R LEMG {E) 582 1E A
X (r=0.443,P=0.016;r=0.412, P=0.026) , PASS
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BTS2 2L MEF A EMG B 52 1E A5G (r=
0.728, P=0.000;r=0.407, P=0.028 ) , L 345 46 4
FEPEA3 55 g 22 2L ME E B Z A4 HLEMG {E 5%
iE A0 (r=0.609, P=0.000; r=0.381, P=0.042) ,
L7 8.
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Table 7 Comparison of iEMG values between two groups before and after treatment (x+s)

wV-s
wVes

o
amm e e a

fifil

Z UL B 2L

AL
VRITHT 187.56457.64
xEE 27 T
wIT IR 190.134-59.56
. b agili] 186.274-60.63
N e 29 z .
v 222.64456.35

161.14+56.43
165.372-59.83

160.36+58.19
197.1857.31"%

226.78+62.87
229.48461.78

187.89+£58.44
189.26+63.82

224.79457.96
236.19465.94

188.46+61.09
211.27+64.55

L SIRITET LR, 1) P<0.05; 5 XFIEL H#,2) P<<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

#8 XIG4H PASS 5> 5 sEMG # il 45 RIE K 517

Table 8 Correlation analysis between PASS scores and SEMG test results in the test group

A A AL MF {5 ZHMF {4 A WLEMG 8 ZZANIEMG {4
: Rl A SR feqm) £ feqm) Jrgll yraill]
- i 0.299 0.251 0.247 0.313 -0.005 -0.068 0.139 0.273
R P{i 0.115 0.189 0.197 0.099 0.979 0.726 0.471 0.151
— i 0.214 -0.125 0.314 0.609" 0.254 0.016 0.381? 0.243
-~ Pl 0.264 0.518 0.097 0.000 0.184 0.932 0.042 0.204
PASS 1) i 0.404% -0.296 0.443? 0.728" 0.198 -0.040 0.412% 0.407%
o P 0.030 0.119 0.016 0.000 0.304 0.836 0.026 0.028
L FRRTE0.01 905, 1) P<0.01;3/R7E0.0545,2) P<0.05.
Note: At 0.01 level, 1) P<0.01; at 0.05 level, 2) P<0.05.
4 i LR

BRI BE T1 AN T2 I 2 R S 8 UL IR
R, AR B B AT T RERRAR B RS BE ) T
I AR T 6 Bl 52 B R 2 b XU AR Y 322K
BRI 2 — Al e R o | e i A v 5
PP i B 3 B8 A L L AR 2, AR o
K5 R 2 A ZR G- KT A g o S ] R R
PAMEAT O, L F A5 B8 3 M S K T A% O WURE A ol
WA S 2D F RG4EF 7 IR & O
JUUHE US4 35 e RIS ) LE ff 1) 1 22— L IR R s A =
SEIRTT A 1 BT AE

i A v i s g o A A Tl T AL Tl
% e A7 1 22 A 5 D) BE (anticipatory postural ad-
justments, APAs) Fll#b % P 25 #5308 45 (compensatory
postural adjustments, CPAs ) P K3 15 ML il A F 95 75
A FAMRIAE S b B B, TS| & S A2 3l
HE EAZ ORI LN A0S LK Ty S, il B ik
Ab TR RS, S ECE SRR RE ) TR A
SEE T SZ E T K T LPA  A
SO A ) L 1, 5 B U AR T A0 LR
JJCE IR ETE ) AEE Bl b T R R T A G

WA G 7 v 28 g il B i 2 5 Y T APAs D
5980 TCEE A AR TR A LA 22 R A ZE R
a5, VR Z BRI JZ S U K T 42 4 g
(A B TR Y R TR P TR R S AR
OGS Y —BF , BRI A LN 22 24 JUL A% WA 40 428 38 7]
B BOLRIE TGRS TR . BF9E RN, (i B AR AL 7R
ANFRE RS AT 4 = v R Z TR A EAE AT, OF
I T 28 PO RE R TR K T O WL AT RS AR A
FIWAR BRI, A BT B 1918 Bk s
filfe 1

IS S HOR R M 2 L S 1 i g
1 (Neurac) 5 1 EHEZ IS A2 T8 G LHEE
1 AR 5 Neurac AR A ML R A 5 £ X 5548 " R4
PEAFIRIT2 . B iz 3 A H Redeord 1% 88 5 14
B R, R KR AN AR R RS . P SCHE
GO R B, B RS TR 1 P Bz B T A O L
A Z T8 BRI W 40 S0 8, 4 s P 0 sl b A O
JUURE e 244 ) R 5 Tl RE 0, LA O o MR 1
SR ] B e KT S RN Bl T WU AR v 55 295
I AR B AN TR IR A5 DL R )23 T3 in N 3
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J1 B APAs, T SE5E 5 3 Z 1038 s 400, $5 1R
— T T30 8 0 A0 WLARE L R LR 19 2% 3,
5ot 1 25 TP ORX 1 A% S AR T UL PR i Al R 12 v 8 49
HilRE ST -

DL BRI VR R A2 sl A B AN I R kR
K BH B I 28 4t g, ] LA 3 o B ki v — B 22 FH
[ AR B 0, 530 28 45 L, B kS LA 0L TG 77
AKF AL g DU 4 5 270 9 8 4 S T DA RACE SR
P AL RN A, 7 ok KA B4 25 SO YT A 2R
M VE BB R B AZ O LA, 8 R AR A O LA
B JEBE BT, A0 B R A TR IR B o A R 3 T D
LI RE 12 AW g R BNl R i
FIBSNEARIGIT T Ik A v 2 S i B A R Y
BBS . FMA-LE 1 MBI ¥ 43 B i £ /57 , 3R 01 52 3035 4K
T AN D AT BT LT DA RGBSR R H
TGS AE AR B ks, X AT I N TR E e B mis
sl Zea , KT Ree AR 28 808GE .

sEMG H 1 FH 35 R 32 109 43 87 7 325 02 A B
s a2 B AH B 235 50, RT LATG A | S RS AL A T
KT D BERASFNLA TG 20 9 55 B . L
PRI Bl B9 57 32 i i FH I 8 b g MIF Y, B S 3
B S W LA T s i B e LAR 4 S A AR s
Bl TR A R AR R AR gE 45 R s 1R
20 FRN B LA 22 Z4 LAY MF ATEMG (BB 2 3%
& HH RN AL PR (498 57 P AR, 4t v 1 SR UL A 1) 2%
At AT T BRI HLEDEAE A RRUE AT L K
T B WL SN 9G B, A EME T A9 i B i iz o)
REMEAT A4 i 22 S LA 20 LA B RS AS 5, BT
H4iEe ).

i 1 Pearson #H M3 1 & BH, PASS P73 5 £
] 5 JIL MF (B 2 Z2 24 LI MF (AT EMG {4 52 0
FHIE . X AT RESE R Sk (D M A i 2 4 ol i ik £
KIARZ O WUEENL I AS J2 |, 38 BRR 2 5 1l i 5 44 A
B RERI AN R0 5 Q) P T E R A 2 - L
PR 45 1l 28 G0 R DE Al B IR TE 25 [B) TP i 067 8 = A )
R T B R B RE T, LA 9% 57 R AS WT BB 23 ik
IR REIE R M L ARG RE 1 B) B iz s Ak
WAL R P PR I e, R s K T sh
&ﬁg[nﬁo

25 BT B s AR ol A RO KT
PR A 0o WOLARE |, 488 1 A2 0 OLARE () WAL 0 R0 R, AR A A 0
JULFE 9 57 B8 B, A7 /0000058 o A v A o 8 g T g
J1 o ABARBFIAL AN I B e At s B, R IR
M AR S AFAE T R B E AR RS
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WHZ AN BRIEZAN AT 5T i T IR 5 R
A e A 300 L 45 PR 3R 0 1 BB I 738, R — 2B T A
TFERFEA il KRN, it — 25
13 3E S 128 SRR T I A TP 3 e il B AT 1
5% 3k

(1] W, R . WU S5 IR T Ik Ae op 8 P A R A A B 5
ESRELD]. oh R e S 528, 2019,25(9) : 1026-1031.
WANG H J,LI Q W. Advances in dual-task training for balance
dysfunction after stroke (review) [J]. Chin J Rehabil Theory
Pract,2019,25(9):1026-1031.

[2] PERSSON C U,HANSSON P O,LAPPAS G, et al. Physical activity
levels and their associations with postural control in the first year
after stroke [J]. Phys Ther,2016,96(9) : 1389-1396.

(3] Auis, XIAEs , SRmH 0, 55 . s AiE S G TR ZRdR T 0
AP I I A o N AR 1 5w [0 ] 3P R 5T, 2020,
34(22) :4063-4067.

YUSY,LIUY J,GUO L N, et al. Effect of teletraining guidance
of motor imagery therapy on fear of falling in elderly patients with
ischemic stroke [J]. Chin Nurs Res,2020,34(22) :4063-4067.

[4] VAN CRIEKINGE T, TRUIJEN S, SCHRODER J, et al. The
effectiveness of trunk training on trunk control, sitting and standing
balance and mobility post-stroke: a systematic review and meta—
analysis [J]. Clin Rehabil,2019,33(6) :992-1002.

(5] ®E2, JVRAG, DU, & . B MmN Ry 2e A e L fr

HRERMLKIZ N RERI R [T ], shAR B R SR IR,
2020,42(11):1011-1013.
HU S Z,YIN H W, RUAN W C, et al. Effects of suspension
training on balance and gross motor function in children with spas-
tic cerebral palsy [J]. Chin J Phys Med Rehabil, 2020, 42(11) :
1011-1013.

[6] HARBE Ao M 22 o 23, AR R 2 2 W 2 2 7 22 il o A
A v R O R AR 2R 1R TS 2018 ] ARl
Rk, 2018,51(9) : 666-682.

Chinese Society of Neurology, Chinese Stroke Society. Chinese
guidelines for diagnosis and treatment of acute ischemic stroke
2018 [J]. Chin J Neurol ,2018,51(9) :666-682.

(7] PR bl 27 Jr 2x , TRAR R 27 2o 20 2 7 23 I L A
P 2R . R R 92 IR AR R (2014) [T, A ph 2 R ek,
2015,48(6) :435-444.

Chinese Society of Neurology, Chinese Stroke Society. Chinese
guidelines for diagnosis and treatment of acute intracerebral
hemorrhage 2019 [J]. Chin J Neurol,2015,48(6) :435-444.

[8] HAREE M2 2, TARBE A M 2 7 S 2
L2 AR R S 2 2 A 2 I I A 2 4L o [ i 4 e
RSB T ] e m 2B 2 i, 2017, 50 (6) -
405-412.

Chinese Society of Neurology, Neurorehabilitation Group Chinese
Society of Neurology, Cerebrovascular Division Chinese Society of
Neurology. Guidelines for early rehabilitation treatment of stroke

in China [J]. Chin J Neurol,2017,50(6) :405-412.



P NG B SRS Bl AR I A Hh R A0 IR B S 3 1 R D ) R

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

WALAE, MM, A L 55 L BHIES G R IR YT B AT
AT P50 A P A S R A9 PR T8 ). 5SS
7Rk ,2021,42(6) :841-843.

YANG S N,SHANG P X,ZHU S ], et al. Clinical efficacy of acu-
puncture combined with suspension technique in the treatment of
chronic non—specific lower back pain of "anterior pelvic tilt—in-
creased lumbar flexion" type [J]. ] Cervicodynia Lumbodynia,
2021,42(6) :841-843.

A TKIE . 2 [T Flexi—bar I 2556k A2 1 i 2 v R85 124
SRLTL. rh RS S 5 528, 2020, 26(9) : 1010-1014.
ZHANG Q,ZHANG T. Effects of fixing flexi—bar training on mo-
tor function for patients with stroke at recovery stage [J]. Chin J
Rehabil Theory Pract,2020,26(9):1010-1014.

T HF- BT AR, A5 AR RR i as a7 SR
PRVFLT]. e = A PR 2 247, 2018, 24(11) : 15801581,
FANG Y P, HUANG Y T, YANG L F, et al. Treatment on the
"tendon point" by point pressing and its mechanism [J]. Chin J
Basic Med Tradit Chin Med,2018,24(11):1580-1581.

HUANG Y J,LIN G H, LEE S C, et al. A comparison of the re-
sponsiveness of the postural assessment scale for stroke and the
berg balance scale in patients with severe balance deficits after
stroke [J].J Geriatr Phys Ther,2020,43(4) : 194-198.

LIMA C A,RICCIN A,NOGUEIRA E C, et al. The Berg balance
scale as a clinical screening tool to predict fall risk in older
adults: a systematic review [J]. Physiotherapy, 2018, 104 (4) :
383-394.

HERNANDEZ E D, FORERO S M, GALEANO C P, et al. Intra—
and inter-rater reliability of Fugl-Meyer assessment of lower
extremily early after stroke [J]. Braz ] Phys Ther, 2021,25(6) :
709-718.

AZE AL, FEPE, XIBEHE , 45 . [ P4 Barthel 15 CF1 2 R Barthel 45
308, ARG A IE 5 (). v R L IR 2 L 2009, 24(8)
737-740.

LI K G, TANG D, LIU X Y, et al. Review of the application of
Barthel index and modified Barthel index in mainland China []].
Chin J Rehabil Med,2009,24(8) :737-740.

KONG Y S,CHO Y H, PARK J W. Changes in the activities of
the trunk muscles in different kinds of bridging exercises [J]. J
Phys Ther Sci,2013,25(12) : 1609-1612.
TLDUE , WBETT , o . A P A R AL -5 IR oF R
BEREL)]. PR 2R, 2021,36(8) : 1020-1025.

JIANG H H,YE S Q, GAO Q. Research progress of postural con-
trol mechanism and training after stroke [J]. Chin J Rehabil Med,
2021,36(8):1020-1025.

JeaEs 8 LY, I AOR . A0 WL N RIS 7K sh AT E YR x
NS USRI RE TR SEm [T ], A i 2 S R AL 2%
,2020,42(11):1018-1020.

YOU J] W, ZENG F P, SHI Y B. Effects of core muscle training
combined with water walking training on body posture control in
older adults [J]. Chin J Phys Med Rehabil , 2020,42(11):1018-
1020.

TYREME , SR . 2 e (i e £ U 2 1 RO ek Fg ().
o A BRI 5 52, 2017,23(11) : 1250-1253.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

YIN Q H, ZHANG H. Advance in anticipatory postural adjust-
ments for stroke patients with hemiplegia (review) [J]. Chin J
Rehabil Theory Pract,2017,23(11) :1250-1253.
BET, e B A h BE R IZ 8 R RS 22
LT LAD P 5 SR AR R gE [ ). o [ R A R 2 2%, 2016, 31
(2):189-193.

LIAO Z P,LI J H, WEI S. A study on the characteristics of sur-
face electromyography of erector spine muscle and multifidus
muscle during bridge movement in stroke patients [J]. Chin J Re-
habil Med,2016,31(2):189-193.

LEE J,JEON J,LEE D, et al. Effect of trunk stabilization exercise
on abdominal muscle thickness, balance and gait abilities of pa-
tients with hemiplegic stroke: a randomized controlled trial [1].
NeuroRehabilitation, 2020,47(4) :435-442.

BRUNELLI S, GENTILESCHI N, IOSA M, et al. Early balance
training with a computerized stabilometric platform in persons
with mild hemiparesis in subacute stroke phase: a randomized
controlled pilot study [J]. Restor Neurol Neurosci, 2020,38(6) :
467-475.

B, TEE VIR S R SIS SRR T P T A I
PRBFFELT]. HES2E41,2019,29(4) : 19-24.

WANG N,DING Y,XU Q Q,et al. Clinical observation on chronic
low back pain treated by sling and Tuina exercise therapy [J]. Re-
habil Med,2019,29(4) :19-24.

PTG AE PR, S B IEEIE SR YT B SR Y
Syrak ()] v E AL A 5 520k, 2021,27(7) :834-839.
LIJF,LIQ,LIJ L,et al. Long—term effect of sling—massage exer-
cise on cervical spondylopathy [J]. Chin J Rehabil Theory Pract,
2021,27(7) :834-839.

WL R e JaE 55 . A8 s sl ZRie & T 52 28 UG RN i
A PG Pusher £545 IEST 2807 A7 (0], BES 2741, 2020,30(5)
400-404.

HU C, YANG X, GU Y, et al. Effect analysis on suspension exer-
cise training combined with repetitive transcranial magnetic
stimulation in the treatment of post—stroke pusher syndrome [J].
Rehabil Med, 2020,30(5) :400-404.

NSO, F B, KB ER , 45 . 6 s shy ke e &l
500 i A T i e AR B SE )], HEAE AR, 2021, 31(4)
279-285.

SUN W L, MENG D H, LIU Y Y, et al. Effect of sling exercise
therapy combined with inspiratory muscle strength training for
stroke patients with hemiplegia [J]. Rehabil Med, 2021,31(4) :
279-285.

JRINE, MR AR 4 AR TP IR B A AR 55 S I PV R0 i 2
H i RE R T IBGE S RERYSE IR [T ], rh AR PR B2 S R A O
&,2018,40(12) :903-905.

ZHOU Y,ZHOU D L, LI H, et al. Effect of massage therapy with
task—oriented training on lower limb motor function in stroke
patients with hemiplegia [ J]. Chin J Phys Med Rehabil, 2018,
40(12):903-905.

SRS SRR, HINEE, GF . HES IR DK B I O T PR
LR LRI RE T B ()], o R B 2R, 2019,
34(9):1038-1042.

447



FEE 2 20224 532K A5 S5

ZHANG ] K, JIANG X H,MA B X, et al. Effects of naprapathy to LUO M,ZHOU G P, YANG L, et al. Application of surface elec-
governor vessel and Jiaji point on core stability of children with tromyography in the rehabilitation of motor dysfunction after
cerebral palsy [J]. Chin J Rehabil Med,2019,34(9):1038-1042. stroke [ J]. Chin J Rehabil ,2017,32(1) :67-70.
[29] Wt , SRANDR, BRISI, 55 . b A a5 AR AT 47 Ik [32] P REE . RN TG 24T I RE RS H7 v (4 )0
A B R ARRAS B ME S T e KA TG TR AR [T ] FHERELT]. vp B FfEAE B2 27 2%, 2020, 35(3) : 379-383.
[E E 422248, 2018,38(22) : 5397-5399. HONG Z,ZHU Y L. Advances in the application of surface
CAO X C,ZHANG H M, CHEN C B, et al. Effects of massage electromyography in the analysis of walking dysfunction after
combined with modern rehabilitation on spasticity status, limb mo- stroke [ J]. Chin J Rehabil Med,2020,35(3) :379-383.
tor function and quality of life in elderly stroke patients [J]. Chin [33] BC,J68 W4T, 25 s S LD 57 52 e T 2 3434 1Y
J Gerontol ,2018,38(22) : 5397-5399. WFEHERELT ] AR BRI 27 TR, 2020, 33(4) :365-369.
[30] MOHSENI BANDPEI M A, RAHMANI N, MAJDOLESLAM B, et LYU H, FAN Y, FENG J S, et al. Effects of exercise—induced
al. Reliability of surface electromyography in the assessment of muscle fatigue on anticipatory postural adjustments: a review [J].
paraspinal muscle fatigue: an updated systematic review [J]. J Space Med Med Eng,2020,33(4) :365-369.
Manipulative Physiol Ther,2014,37(7) :510-521. [34] SHINY O,LEE J B,MIN Y K, et al. Heat acclimation affects cir-
[31] B JHET-, i, 55 . R L B ARG A 5 12 2h D g s culating levels of prostaglandin E,, COX-2 and orexin in hu-
R )] RS ,2017,32(1) :67-70. mans [J]. Neurosci Lett,2013,542:17-20.

Effect of Suspension Massage Exercise Technique on Core Muscle Mass and Postural Control
Ability of Patients with Stroke

SUN Jie', CHEN Guijuan’, XU Han', ZHANG Tianyu', DING Yi’, WANG Shurui', LI Li**

! Shandong University of Traditional Chinese Medicine, Jinan, Shandong 250355, China;

* Xingming Hospital of Xiangcheng Town, Lanling County, Linyi, Shandong 277737, China;

? The Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan, Shandong 250001, China
*Correspondence: LI Li, E-mail: lily.jinan@163.com

ABSTRACT Objective: To investigate effect of suspension massage exercise technique on core muscle mass and posture control
ability of patients with stroke. Methods: A total of 58 patients with postural control disorders after stroke who met the inclusion and
exclusion criteria were recruited and randomly divided into control group and experiment group, with 29 patients in each group. In
the end, 27 cases were included in the control group and 29 cases in the experiment group. The control group received conventional
rehabilitation treatment, while the experiment group received suspension massage exercise techniques in addition to the treatment
received in the control group. Before and four weeks after treatment, patients were evaluated with the Postural assessment scale for
stroke patients (PASS), the Berg balance scale (BBS), the Fugl-Meyer assessment lower extremity (FMA-LE), and the modified Bar-
thel index (MBI). Surface electromyography (SEMG) was used to measure the median frequency (MF) and integrated electromyogra-
phy (iEMG) of the patients' bilateral erector spinae and multifissure muscles. Results: Before treatment, there was no statistically
significant difference in PASS, BBS, FMA-LE, MBI scores, or bilateral erector spinae and multifidus MF and iEMG values between
the two groups (P>0.05). After treatment, both groups showed higher scores of PASS, BBS, FMA-LE, and MBI, as well as MF and
iEMG values of the affected erector spinae and multifidus muscles, and MF values of the healthy erector spinae and multifidus mus-
cles in the experiment group were higher than those before treatment in the same group (all P<0.05). There were statistically signifi-
cant differences in PASS, BBS, FMA-LE, and MBI scores (P<0.05), MF and iEMG values of the affected erector spinae and multifi-
dus muscles (P<0.05), and MF values of the healthy erector spinae and multifidus muscles (P<0.05) between the two groups. Corre-
lation analysis revealed that the PASS score was positively correlated with the MF value of the affected erector spinae muscle (=
0.404, P=0.030), and the PASS score was positively correlated with the MF value and iEMG value of the affected multifidus muscle
(r=0.443, P=0.016; r=0.412, P=0.026), The PASS score was positively correlated with the MF value and iEMG value of the healthy
multifidus muscle (+=0.728, P=0.000; »=0.407, P=0.028), and the postural transformation dimension score was positively correlated
with the MF value of the healthy multifidus muscle and iEMG value of the affected multifidus muscle (=0.609, P=0.000; =0.381,
P=0.042). Conclusion: The suspension massage exercise technique is effective for postural control disorders after stroke, improve
the contraction efficiency and posture control ability of trunk core muscles, and reduce muscle fatigue, which is recommended for
clinical application .

KEY WORDS stroke; suspension massage technique; postural control; postural control ability; core muscles; surface electromyog-
raphy
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