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The surface electromyography characteristics in patients with stroke under standing up test JIANG Dijin, LIAO
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[Abstract] Objective To observe the change characteristics of sEMG signal in lower extremity muscle group in
patients with stroke during standing up test, so as to provide electrophysiological theoretical basis for prevention of fall in
cerebral stroke patients during standing up test. Methods Totally 20 healthy adults of the similar age (normal group)
and 20 stroke patients (stroke group) were selected to compare and analyze the signal parameters of rectus femoris and
biceps femoris sEMG during the standing up test. Results In the stroke group, AEMG values of rectus femoralis and
biceps femoralis were significantly lower than those of the healthy side, and the differences were statistically significant
(1=3.44, 4.66, P<0.05) , but there was no significant difference in CR between the healthy side and the affected side
(=1.31, P >0.05).The AEMG values of thigh rectus femoris and biceps femoris muscle in the stroke group were not
statistically different with the left side and right side of the normal group (¢ =0.15,-2.02,0.34,-3.25, P>0.05 ).CR in
the stroke group was lower than that in the left and right sides of the normal group, and the difference was statistically
significant (1=-2.50, —3.27, P<<0.05).Conclusion In patients with cerebral apoplexy asymmetry between the healthy
side limb muscle contraction, the contralateral limb muscles overcompensation activation, which reveals that the feeling
due to stroke the lack of sports information integration and the loss of posture control flexibility.Patients with stroke should
strengthen the side of the lower limb muscle activation in order to maintain sit stand position control in the process of
balance and avoid to fall.

[Key words] stroke; sit to stand; surface electromyography

DOI:10.13558/j.cnki.issn1672-3686.2020.008.006

(433310053 HFTHCH T 2% D6 2 W T i At S B PO B R A 1 S 2R
jel:rﬁfnaéﬁl:i%ﬂ Z U RARZA 1700 T3 N R AT BE A i A
EIRMER  BEEF, Email : mrliaozhiping@163.com FRBE T BT S [ P it N B, ik 2



SEREFIER ST 20204F-8 H 5518455 8 1 Clinical Education of General Practice Aug.2020, Vol. 18, No.8

SRR LRSI S S TPy ZE A 95 A=W LS i
FEos ALERI 1P, 80% W iZE b B8 5 21 AN )
AR FEE Y DI BE RRE A, v S ] R 7 5 1 S
DA VR ST BB RS RE T I R MR AR H AT RE
JIE BB E A DA A i £ 3 00 A 3
RE ST Retir, TR H A PL, R U S 1, A
B 73 B R AE TR RE AR

2% 1 AL HL B (surface electromyography, sEMG)
AR R RN AN R GRS, BAT 52
I EOL B AU AR L, TR R R 2R E T AL
LA 515 3l B9 2 AR AR R JEE b REE B S WRJULIA 2
REZAL LTI 7K LA i P Rl e Dy e, BEAL:
SEMG J" 32 N I WA A% o S8, Ji 2 LA 1% 30
2 Iy o 25 JUARE i 3 o7 UL P 3B Al B UL Dk
A AW ST I SEMG WA i A< o 35 DL K
i BRE [R) e B A A 3l o 7 v DR BE ECAIL L JBE K
US54, PR il 2 v s Ak ol i e v ok
JHR JUL DAY B80T AR A, by e I A v R A i ST IR
PN i e P R s S

1 BRERZE

11 — Wkt B8 2019 4E 5 7 % 2020 4E 5
TE W VLK 27 5 2 B [ I RRa 5% BR B R R B2
KA e ) i 2 v BB 20 1] i 2 R 4, a8 A bR
HEA : OFF G4 SR DU I 7899 27 AR 23 80GE i
149 1 2 2 Wb HE®, I 28 3Kk i CT 5 MRI IR 5
QB XRERIFHE<SAN A ; QM T ik
Brunnstrom 43 =3 1] ; @n] LU 7 3537 270 10 min;
G RE % BC A 52 90 I 2 2 0 1) 15 o HEBR A
1 ORI TEATRE AN SGE 7 5 0 58I
@ WPk WLALEK 71 Ashworth 43 2% >2 43, F BE
SRR BB O AT 1 B R A 5 XU g
WE /I AR i P B A R 22 RGN D
I JH At I3 95 9 45 TG 1k 56 WS 0 o s e ) 3
20 15 i B i R AR R TE R AL HERR R B O R
o S5 ) T JBCA il D) RE SR . I 2 E TR
AW PER] B AR E AR FE S (body mass index,
BMID) WL 1, A LA, 22 g it v i@ L (P
>0.05),

R WL BOREEL

H5) n PRI (B 1) ek B i/em TR H /g BMI/kg/m’

Jiki A 20 14/6 62.80 £9.42 164.20 + 4.39 63.80 + 8.66 23.56 £ 2.67
EHH 20 12/8 64.10 £ 9.52 164.40 + 4.69 62.80 +9.94 23.25+3.32

1.2 ¥ Z, F5 b o E UL {E (average electromyography ,
12,1 Apufidesrikse A2 WHEZ L, 3K AEMG) o B DA AR B35 5 R rp U UAE XS i LAY 4
552 B8 Whitney FSCHRFAT . Z0E ASRARTER  PUEBTARAEIL AL IR, 7530 m WLASHT L (co—contrac-

T b (R 43 em) , FEEEAR T, ST 28 LTI T
Wy ARSI 25 114 JF Uy, DA ] BEPR Ay ol 5 R 1 7 ke
SEAVARTR o R N7 R S8 A ul an I HoAR TR B
TR T , 20 U5 E 57, 34 5 .

122 sEMGIK >R FH UMI-SE-T %1 3 1/ )L 4
BT R (Y 28 24 T BB BR 7 2 BR 2 |1 A2 )
05 A2 R A U S R 56 AR R Y SEMG {5
sEMG {5 5 2871 i 8 2 7% (15 ~ 1000 Hz) J€ i, 4
PR SRS 3 000 Hz, 2EAEHIHI > 110 dB,
W51 000, MRS < 1wV, A/D 530 12Bit, il iE % 4.
T 2T SR 8 Bz R FH PSR A2 4K A5 A 38 LA 2D Bz Tk F
B, 5% B . ARG — R A Ag/Agel FAI , FH
X EL AR 10 mm, B AV B 2 IR 2R gl AR A5 SOk B T
AR R T L B S UL &b, 1 2 HLET 2
GETE, LA R 2 mm $REECAZ R A A 215 i
Hh R R e UL R LWL ) B e L O — Sk L) 14 L EL A

tion ratio, CR) , 3 JE AL MR PERREE

CR=#5 40 LU 45 19 AEMG 18/FE Zh LAY AEMG
{Ex100% .
1.3 Geiteforik RAISPSS 20.0 4eit#44 ., it
PERE 2 T0] He A SR R i ST REAS ¢ K 5, ZH N HE
BOR BT ¢ K56 . THECRRER A KRR . LA P
<0.05 N HESFAGIEE L.

2 HR
W 2H 2384 KRR A% B UL B — Sk L AEMG {8 &
CRAE L 2,

P 2% 2 AT O Ji 2 e 2 e s R R R B I —
LU AEMG {34 B A TR0, 22 A it 27
(153 5]=3.44 ,4.66, P ] <0.05 ) , {5 fd ] F1 £ 00 1)
CR b3, 2R LG #E L (=1.31,P>0.05) . i
AT B R R PR UL =Sk AL AEMG B 5 1E
HAAAM AN, 22 5B TG R (53

+ 691 -



<692 - RHEFIERSHE 202048 H 45 18 %5 8 8] Clinical Education of General Practice  Aug.2020, Vol. 18, No.8

=0.15.-2.02;0.34 .-3.25,P3>0.05) ., IEH 4L
A5 T A TR R L R S LAY AEMG {B & CR b
B, BRI IE R X (14351=0.60.0.37 .-0.87, P

¥1>0.05) . MxiAEH a4 ] CR H 1E 5 2 2= A )
CRAK, ZRAG 2 X (15 7)=-2.50,-3.27,P 1
<0.05),

K2 WHZRE R E N B Sk WLAEMG {E & CR{E Hbds

25 B ENLAEMG/WV B Sk WLAEMG/V CR/%

7 e £ 56.88 +31.07* 20.82 + 14.21% 0.40 £ 0.25"
ffi] 132.67 + 89.57 55.79 = 30.03 0.59 + 0.47

EH4 Zem 45.96 +32.56 44.20 + 28.37 1.01 +0.57
£ 43.35 +27.09 41.31+10.73 1.31+0.74

o HEM e, P<0.05;": SIEWHAM LE, P<0.05;% : S5 1IEHHAM i, P<0.05,

3 it

g A< v AT A2 SR e D IR |, 30T
e T RA A T B ek 5 DA B AR AR SR 11
PR, I 2 U I AR T R AT B AN Y O
SRR, XoF AR 10 2 25 60 H 8 A= T 16 Bl 0 4 Sy
HATARKFEMA o il A5 v F8 3 S8 B o) Sl i 3R
B Ay R Ji AR Lk g S LT DR | L PR) bR 35
Lo AEMG fH /2 — B[R] Py ik fa] JUL R P14 i 114 - 1
18 , & S Bt SEMG {5 SR IS AL I RRAE M A, AR
FERERS S AL IR 15 Bh 32 3 SR G AR

Wen S5 IFERIFFE Al A B o S R Bl A 34
[E1) A R AL AT #9905 3 v 4 S 4 DK 22 50 2 v 1 3 UL
PRI SIS KERR , 2R3 (e P44 UL JE 0 i el e 1
iRVAINR7INEIPUNE R s S A N S Bick: ) | IR El
JRUBSEHE NN o A5 45 55 & B, M 24 v 4L o 7o R
A 00 JE L D% e =Sk UL AEMG . b 00 J% 5 L 2%
& S U R (P<<0.05) ,3X 5 Wang PRl 57 45 528
o FEASHIFZT HRiAR Hb 28 S0 R Jil A L e — 3k
WL AEMG {5 5 IE# 22 A He e, 22 7 04t i
X (P>0.05), % & 5ABFE AT LA i
Brunnstrom 73 #1=3 #1A ¢, S LIEEA —E PR
W T EE , AELA A Hh 4 R A BT B A A2 A
P S, A B ka3, B A< i 21 S CR L
1EH 4 A A CR AR (P<<0.05) , 1 1E 5 43U i
LS WLAEMG (DL & CR ¥ TEI . 22 55 (P
>0.05). VLA g s g oeit E , vl
i e g0 R B LIS S, T B LR AR A A
T, X5 L AF R A R, AT A ke
R T B IAT A A A R DR R A T RE AR
R R TN U R S B S AN 2 1
BHR G ML RATD O E, WY
2EAE R, A AS T £R A A R R A AR

o TRz B 15 B R A T RE Bk 5 B0z 3 i % 1]
B BIEIR | i as Bl A S5 A AL i R —
JHC A Ty i AR T B AIG, R R SAOARTR LR 2
A, FE YR JBNURE Sy 1 41 i 32 sl e
Xy 3 AT I S AV R U A R
AR ULEE AEMG {E 3% &5 i) J5L A . Dyhre — Poulsen
SEE R AR OCY HEAT R A far iz gl i, e
SKWURY SIS 4 RERS 5 LIS BT ARS , 1T 58 LB e
g 2 3 5K g R 1Y 728 A7 & LAY B ) i
RXSHUIE B YRR , DAAERp OGRS e, T 24 fik
A b BB SRR SRR, A2 LY Hh 3 R M 2
A5 OB — Sk UL AEMG (B84 i, Je WL g 6 18 5 LA
Y- O AR R T DR P 3k e Y B A v AR
A vl 3 R v A O s A JTURE VR 1 1 R A e L
J3, IR T WURS B[] J8E o B4 A o AR5 b g 2 o
AR OB — S L CR AR ULBA 22 5, 5 IR AR YK
AR GBSk WUILSK F) Ashworth 738 <2 73
AR

RIFFAA — LR R ZAL . B 58 AR E L
B S X AR PENLA I 5% sSEMG {55, 43
BT X Al sl S A T B F AR . A TEZ R
HATAS A, 91 4 A R LS/ IR = Sk LA B LA
PR I3 [ WA 0 X A it P87 )42 A o RO, 2 i
S8 YA FRBR A2 BT B =k LUK 77 Ashworth
ek <2 Sy ERE BT WLEK ) S Y A Ak i
ST R SR WURE SEMG {5 5 230 B AT (ELAS 2 — 2D B 5T
it

25 L TIR B v B8 A {d SR PR 2 TR) A7
AXSFRNLA WS , $a 75 1 il T b XS B B iz 3l
F RS BRI S ] RS TRk ik A o
B L i ST TR T URE A VT DI 2 L 2y Al
UK WIDE AR iR i ih 7R EE



SEREFIER ST 20204F-8 H 5518455 8 1 Clinical Education of General Practice Aug.2020, Vol. 18, No.8

Sk

1 Vorkas PA,Shalhoub J,Lewis MR, et al.Metabolic pheno-
types of carotid atherosclerotic plaques relate to stroke
risk:  An exploratory study[J]. Eur J Vasc Endovasc
Surg,2016,52(1):5-10.

2 Feigin VL, Forouzanfar MH, Krishnamurthi R, et al.Glob-
al and regional burden of stroke during 1990-2010:
findings from the global burden of disease study 2010
[J]. Lancet,2014,383(9913):245-254.

3 Langhorne P, Coupar F, Pollock A.Motor recovery after
stroke: A systematic review|J]. Lancet Neurol, 2009, 8
(8):741-754.

4 EAfd, S R B U R T YL N TR SELT].
RIS B2 2724, 2006, 21 (1) :6-7.

5 BB, e R L R AS EORTE R A b 8
# T RLA U B P A, 2015,30(5) - 388~
390.

6 PR, DI, Al A TR LA R A R R Y
i v R T IBOUL A R 2R 1 5 A BT (). AR BB 2
R4 %3k, 2017,39(5) : 347-350.

7 Wang L,Guo X,Fang P,et al.A new EMG-based index
towards the assessment of elbow spasticity for post—
stroke patients[]J]. Conf Proc IEEE Eng Med Biol Soc,
2017,2017:3640-3643.

8 Wang W, Xiao Y, Yue S, et al. Analysis of center of

mass acceleration and muscle activation in hemiplegic
paralysis during quiet standing[J]. PLoS One, 2019, 14
(12):€0226944.

9 A [l IO i M LA 2 AR 2 U8 A 2N AL 12 T
[J]. h e 22475, 1996,29(6) . 379-380.

10 Whitney SL, Wrisley DM, Marchetti GF, et, al. Clinical
measurement of sit—to—stand performance in people with
balance disorders: validity of data for the five—times—
sit—to—stand test[J]. Phys Ther,2005,85(10) : 1034—1045.

11 ZEgede | FAd R ERSBrEORIG RI M. BT - i
VLR ik, 2015 :308-309.

12 Walker ER, Hyngstrom AS, Schmit BD.Influence of visu-
al feedback on dynamic balance control in chronic
stroke survivors[J]. J Biomech,2016,49(5):698-703.

13 Tyson SF, Sadeghi—-Demneh E, Nester CJ.The effects of
transcutaneous electrical nerve stimulation on strength,
proprioception, balance and mobility in people with
stroke: A randomized controlled cross—over trial[J]. Clin
Rehabil ,2013,27(9) : 785-791.

14 Wen H,Dou Z,Cheng S,et al.Activity of thigh muscles
during static and dynamic stances in stroke patients: a
pilot case—control study[J]. Top Stroke Rehabil, 2014,21
(2):163-172.

15 200, SEAEAK, IRELA, 55 WA I A% rh B iR T L
UL 5 P A D BE AR ST, AR R 22 A, 2010, 90
(13):917-920.

16 VEAS, 3R, TN, 45 = P71 2t i A e AL
H AT AT AR 2 M), b R R 2R 2k, 2020, 35
(3):342-344.

17 Dyhre-Poulsen P,Krogsgaard MR.Muscular reflexes elicit-
ed by electrical stimulation of the anterior cruciate liga-
ment in humans[J]. J Appl Physiol (1985),2000,89(6):
2191-2195.

Wik HIY 2020-06-09)
(A3t AR

(#5677 10)

432 HASpC Off H & # ACEL/ARB 957 1Y
SPC., Jo {4 = W ) £ 2 i B LI 4, R T s
HRE DL 5 1 AR IR A R BR R T RS SPC,
o7 Y A M R PR T DR R AR AR I S 45 L TR
TP D RE R E R @9 A IR Y SPC
18 TR X & ACEI/ARB 19381 751 SPC 2% ] T4
i KU EF 2 Fiople A8 s B I RE Y AR
5 ING

SPC Ay FH I — 25 R 259, AR A h 1

T AR MR KR A A e
J2 s MRS 25 FH IR . AL SRS SPC
T 2 P A E B | 7 A R S DT I
PEAT A PR AL T R I R T B A, 301 2
I HLTE SPC AEFE IR BT AU A1 1, S 43t A B
e I 5 2 5 M0 R AR R o R A S P ) A A A
728

FHA(FEAARES)2020510 A% 2355298

+ 693 -



