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Abstract

Objective:To investigate the effect of whole body vibration on upper limb motor function in hemiplegic pa-
tients with subacute stroke.

Method: Twenty-eight hemiplegia patients with subactue stroke who were hospitalized in the department of re-
habilitation medicine, Peking University Third Hospital from August 2018 to January 2019 were selected and
randomly divided into the control group (n=14) and the experimental group (n=14).The subjects in the control
group received 1 hour conventional rehabilitation therapy twice a day,5 days per week,for 3 weeks. The sub-
jects in the experimental group received 45 minutes conventional rehabilitation therapy twice a day and 30 min-
utes whole body vibration training once a day,5 days per week, for 3 weeks.General information of all pa-
tients was collected before the start of treatment.All patients were assessed before and 3 weeks after treatment

with Fugl-meyer assessment scale of upper limb(FMA-UE), Wolf motor function test(tWMFT).Surface electromy-
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ography was used to measure the integrated EMG (IEMG)of the biceps and triceps during maximum isometric
voluntary contraction (MIVC) of the affected elbow flexion and then extension and the co-contraction rate (CR)
was calculated.

Result: Before treatment, there was no significant difference in general information, FMA-UE, WMFT,CR of the
biceps flexion and CR of the triceps extension of the affected elbow between the two groups(P>0.05).After 3
weeks treatment,FMA and WMFT in the experimental group and the control group were significantly increased
compared with that before treatment(P<0.05),and the CR of the triceps and the CR of the biceps were signifi-
cantly decreased compared with that before treatment(P<0.05). After 3 weeks treatment,compared with control
group,experimental group had significantly greater improvements on FMA-UE and WMFT(P<0.05).The CR of
the triceps in the experimental group was significantly lower than that in the control group (P<0.05). There
was no significant difference in CR of biceps between the experimental group and the control group(P>0.05).

Conclusion:Whole body vibration training has potential advantages in improving upper limb motor function in

patients with subacute stroke.
Author's address

Key word

Dept. of Rehabilitation Medicine, Peking University Third Hospital, Beijing, 100191

stroke; hemiplegia; whole body vibration; upper extremity

2 R — 2 SRR AN , LUR AR E M 2 D fiE
RS [V R AL PR SR L o AR [ A e
222015 A S AT iy v AR PR R T4 A, TR BRAR R A
i M5 R 270 7, R AL TN L Y R 2
130 )7, iz rp ot v [ e B 28 — 2 AE I Btz
A1 80% H ki 2 F S A7 35 18t B A AN [ B2 JEE 1) D) BE i
o=, AR o 2/3 19 S8 B A AE B B2 2 U RE B
B B REVR A 55 JBOAR FE HA I a] A, X
R BCRAT FRAFRR R, DRI A o (83 1 B D RE AR
S —H R AR rp A AR P A R

UTARSK , 2 SRS — B4 I 20 X5
I INEAE R AR 2 T2 5. BT R
A B IR SR T 2038 Il A v D e £ 2 LK
1, ATRES) PRI RESE T T A —E I (H
S R IRSNIIZNS T2 8 LI RERZ I
AIAR ST T80, (AT B JLIUAIT 58 0 22 2 B X
WIR A, IO AR TS . D, A
9T & AR 4 B IR S N 2ot I ki A
D A IBOE ShIRERYSE R

1 #RGH®
1.1 — R

PEHL 2018 458 H—20194F 1 A bRl K2F8E =&
B B A2 e R BEIR YT AT G 9 ABRUE 4 i 245 b g
R 28 ], SR P REAIL A7 2000 BB B AL 43 ik
I 2H (n=14) F1XT BR 4 (n=14) ., W4 B E4E R 1k
S R AR B (RO S50 S5y I TG B 22
(P>0.05), AT AT btk . WHLHHRE — ORI LR 1,

[l ot DA 4 Ep PR Sl 2 F i 4 o s 3 B
BB (1) SCHR , 4 BESCHk p 3 220 847 Fugl-Mey-
er FE it DG AR S i e Rk 3
) 1 255510 0.05, [T 251 0.2, 056 241 FXT
YIREAS B LA 1, MRS REAS S SIS B0 113 5K

n=[Z(1 - a/2)*Z(1 = )T (6:’+0,")(1+1/k)/&

n=En AR RIS AR AR R 12, X BRI R AR
12, 25 SRR I 0 [w] 5L, Fe 26 58 UL T 25 28 1) %
R

gy ABEUE : DAERY 18—70 % - Q8 IR rh I
FE AR T RE RS ; @FF A 1995 4547 DU i 4[5
ik 0L A 25 WU 25 rR2 bR e, 1283 CT 8¢ MR
UESE  @— B8 Bl 5 A4 i (AR, RUKSE IR
AEHLAR - 58 LS VE 35 4 s @ B | 1 Brunnstrom
ST —NV; OB 1—6 P ;O HE A RS
AT, 2B HE R A

*®1 WMARE—RBERSHEELRR
o " R0 (1) . g Joa b (i) RO 51 (5D
25 % 7 7 AR () Jifi(d) L HiE = b=
0 e 14 12 2 55.00+10.90 45.71+7.83 4 10 10 4
X R 14 10 4 56.9349.93 46.07+6.81 5 9 10 4

1056  www.rehabi.com.cn



FHALGES 1L 20004 5535% o]

HEBRRUE : O 1 AfeoE ; @A EEWES (4
O JH il B ) TREAN A OB MR s OFEAE A B RS
YIZREESAE ; @A H AT [ L B RERE R B
1.2 BTk

X B HE 2 R IR YT i A 2 52 8 LR
BIGIT SRR . BARBEIGIT I 5 AT
Y453 AR 60min, 73K 2 U, 438 5 K # BLRE R
7, JE3 A I 3 AR IR 45min, B K 2 KK
R R V5T DA S BRR 30min, AR 1R 4 Bk 3l
Y, B JENGYT 5 K, 23 .

W I F AR LR AR R
WA B8 3T AMEAIRTT AR

2GRN G2 1 RTINS A —
X —#EAT o R M E [ A2 77 1 Galileo®MED M
PLUSHI V-6 . BETERITIMII T, & T
55x44x11.5cm BYATE- G b, ST, XWCF8T
PR AR b JE ST T I DG T W G i s S 5 4
B i o1 i, 35 A G R, T SR B A
TENR B 2R R I, X FASRE B O 4ERE_ BRI
SRR, IRIT IR PR L e O 2k IR A 2
JL A 5—20Hz, #R 1 A 4mm. BFURIR sl 2R IS
WR AR B4y R T AL, £5 LIRS 38 [ 43 ) R 5—
8Hz,9—12Hz, 13—16Hz, 17—20Hz, 13—16Hz, 9—
12Hz, 5—8Hz, 4F41IZRMT Ak 2min, 4541 P A1k
B Imin, IR U 2R 5 4300 64T Smin 148 511
B o 0T BT 210G A RS S8z, — B
PRRZ 7 S AN B SO 7 Z045% L I 2R Re B 4 it
1.3 PEEHR

BT R ATANARYT 3 J8 J5 R H Fugl-meyer P
i % S ) (Fugl-Meyer assessment-upper  ex-
tremities, FMA-UE) , Wolfiz s 5 g8 i (Wolf mo-
tor function test, WMFT), L K Z& Thi L HE &1 22 19
JF 2 JE e K AE KR4 (maximum isometric
voluntary contraction, MIVC) B}l — Sk L ik =Sk L
43 WLEE 1 (integrated EMG, 1EMG) M i1 it 714
14 0 IR WAL 47 % (co-cotraction, rate CR) SR PEE 4
Pwfe_L BGE s Rg

Fugl-Meyer 1T 3R E R0 F R S
3l J8 e A LA [RLE 3, o s s, ik e 1, T
IRE , PRI R 45 10 I, 33 /NI, i ik

6677 A EUE R FROR I RE Y. 2T
AN S R RO W P A e S G A
W BGE R E Y,

Wolfiz g L gl A & 15 41 H |, Hoep
1—6 M fa] B 3G 3, 7—15 N 52 A i Sh RE 1k 3h
YEo shiERES R 6 1%5492(0,1,2,3,4,5), 4375
a3, AR S AR R RE TS

FE 1A WLHL B A S 28 A A, ORI 3%
%%+ & H FlexComp K [ ALH 73 Hr R 48, Bl 5 4
SA1150, W il BioNeuro Infiniti /L F {5 5 4b PR 4% 4
XTG5S T8 o FAR Rk Bt v PR
B BRA G LE PR — R TE Ag/AgCLU HLR F, ISk
CHS5RD. {8l Biodex System 253 i i)l 2k R 4
P T et il 5 e R AR R A K s ORI 3 7
FE AL IR TG0 18 AR b, SR 55 T
i1 4500 B T O [ SR b, BB SMIUER 5 3
PAD S MY DS P S I e SRVA VAR X E 1 S e |
BRI T . PSR BRSNS 55 AR R 535
W AR =S IS Bk — Sk LR e i e d . ik
T, A5 HARGRR , A E 2T T — U
B o MR, W R 3 FH R K ) 2t e ity sl A
FRIRHF Ss, i 3 U, ARl b RS 10s,
HHF SNSRI A, 2R LA 4T &R
N E R BioNeuro Infiniti JLHS 2 4% A4- 23 #r Ab B
J& AT B AR AR L =Sk L, B =Sk IUAR 43 L FEL(EL
(IEMG) , Jf 1 B33 U R 45 % (CR) L, 31 A K
CR=F5HTALIEMG/ £ B AL IEMGHEHUILIEMG™,
1.4 GEil2Eor

AT R SPSS24.0 Ji 4t -2 A4 %o A 5 4
PTG AT . BRI EEORHYSR I K—S /5
X AT IE SR T, £F 5 IEAS A T R BERER
bR e 22 I R TR . AFF A IES SR
(T PR P S B TR R . A5 A IEAS A 1
T OB [R] FU R A S B A e K 56, N FF A IE
B0 AT TR ORMALR) F 3R FHAE S BUG Kk 1 5 o
[0 T7 A e T Ok LR BT K56 Tl
R 36 LASUI P<0.05 k25 5748 g PR

2 #£R
2.1 W E#H FMA-UE P50 L

www.rehabi.com.cn 1057



Chinese Journal of Rehabilitation Medicine, Sep. 2020, Vol. 35, No.9

BT AT 41 5 X B4 FMA-UE #4322 5+ 0
BEERE X (P>0.05), HA AT HPE. &3 FKRRR
ST . 4 FMA-UE PE40 34 FIRY7 e, 2 5 Bf
3 (P<0.05) . IBIT I , IR EE 4] FMA-UE ¥4 5
FXFHEA, H 2255 HoAA W1 (P<0.05) . WLk 2,

2.2 WiZHHRE WMFT PF4) F s

167 BRI 20 5 6] B 20 WMFT #4325 5 0
FEWEX(P>0.05), HA A M. 43 FBEEIRIT
J& A WMFT P00 B FIRIT R, 2 5 BA B 3%
P (P<0.05). A7) , U4 WMFT #F-43 i5 FXF B
4, H22 5 1A W2 (P<0.05) ., W3R 3.

2.3 4RI i MIVC I BE — 3L L CR AR

IRIT R IIZH 5 X BRZH R R it MIVC B i — 3k
JJLCR JC i % 2% 5% (P>0.05) , BAA AT Fo k. 483 R
BIRIT I, P41 I i MIVC B L Sk L CR 4%
IRYTRTIREAR, 22 5 B B (P<0.05). RI7 A,
IR SXT AL CR T #2257 (P>0.05) . L3R4,
2.4 LR R MIVC I =3k ILCR oA

IBIT TR IR 2 56 R R R MIVC B =3k
JJLCR JC i % 22 57 (P>0.05) , HA AT Fotk . 483 R
SIBIT I PR I MIVC B L =Sk L CR 3%
IRIT T TR, 25 HAA B (P<0.05). (Y7 A,
WG CRIE T XA, HES B A B EEr<
0.05), WLF&5.

R2 FHBEFMA-UEIFESLLE  (vs,4))
ZH 5 % JRITRT BT IR P
el 14 29.22+7.87 40.79+8.51 0.003
X BEZH 14 30.28+5.61 34.71+6.84 0.045

P, 0.506 0.047
T PRI TG 2252 5 PRI A 15 %] IR 41 R 22 5=

£R3 MWABREWMFTIES LR (xs,53)
2157 % YT HT WA P,
5| 14 37.43+5.75 44.64+4.09  0.000492
X HEZH 14 38.21+4.28 41.1443.63 0.039
P 0.685 0.024

V< P ISR R 2258 3 PoC de AL 5 A TR AT 02

F4 THHEBERE MIVCEBEZ LB CR L3 (xts, 43)

215 %5 JRITHT I A P,
AL 14 19.54+6.64 16.17+4.75  0.000738
X HEZH 14 18.38+5.48 14.5245,35  0.00195

P, 0.619 0.396
T PGB TG 2257 5 PRI A 5 %) IR ZH AT Y 22 5

1058 www.rehabi.com.cn

=5 WHEBEREREMIVCE A= LA CR EEE (xts, 43)

21 1% JRITHT I A P,
Jnw x| 14 31.52+12.47 192146.02  0.000887
X B2 14 30.68+10.28 24.62+£6.54  0.000595

P 0.849 0.031

T PR T RIS s P AR L 55 X TR A ] 2

3 tig

iz v ] S B0a 3 ST S TESE 5 TR Y P RE R
3. Hrhizgh DR Rts ol i 0L, F 2RI A
BRI FSAAR 1) R P e , A 45 ISR T 1 e, TS
SPTTHE , BRI S B | A 2t B B K A
BEAFALE 8055 . K2 80% A MG A< Hh =474 1T LA
PRI AT AH SR B I 65% 1 B & 7E M 45 6 4>
R GARAAAE IO RERRART . 27 £ EK AL
DI RE R A o> Fbr v, ERCIRE AR B IR
60% , A1, b JC 2 B o i 2 ™ B 5 Wi £8 3 1 2B 006 Jox
L AR S o R ITE M A BRIk E
TERG AP S 1—6 A oy i35, i BeiH It gl FRhy
I | A= Ko P 5 AT VAN Lo i 212 B A | = X e
RS iz sh P RE B A Al REB AR 2 T H AR TS T
Fhrp AR R S I ZRAE SN — RO % I 25
I NG RIT AR R AR 2 Tz e Bk
SRR UIR SIE T AR LR BN P 5
BEEIREN HIYBaT T )ik . AR R S E G
AR, AT LR R S 2553 A Jmy 4 2 5 4> B Pk 5l
ko Rl ShyT 2 M 1E IV AR Fe ARy BR B
PR IE BRI AR ALAN , B R LR R A BT i 52 1Y
P+ oraat. 4 BRI M ALAR 3l 2
H RS- Az ek A, T S AR A i
IR T 22 G, R R ER 2SR
SYNGRAERE = W2 26 rh s 3 s 3l 2 i
THHA TS

Fugl-Meyer 1 & & % I JiZ#8 7 (FMA-UE) FlI
Wolfiz s D HE I (WMFT) 8 )32 FH 2R PEAS ki 25
Hh 2 R E I RE . FMA-UE il 28 T Sz Bl 2
H R E RS g AR 1k, WMET 38 o) P4 8 5
56 RCENAE I T T 5 B ()R S e A8 3 T R Re R R AR
ko AWFFE R 3 R RIS, 00 21 55 6] B4
FMA-UE 5 WMFT P43 4 8007 HiA Frdcs . 3
TR P43 X AL, 325 5 HoAy i 4



FHALGES 1L 20004 5535% o]

Qe B PR B S o R I DI RE LIRS
DL AR, — E R M A A ) B A
FmWLH BN —Fo] DI . HETHE
FR T NLRL AR BR AT Lo A a A B S s A 7
% ARG # (CR) & 48 45 2 — , CR A LA
WSS F SR i R i 5 Ee il 20 i
AR R A S 1 P TR A 4 56 J 2 v T f
DL A S N HE L Bl = 3k LI [R] e 46 6 T s e ok S
F0 RBFIEEE R BN 3 R AT R IR IR
Xof BE 2 i 25 It il MIVC B B =3k JUL CR i
MIVCHHE =3k L CR BZMRFIRYT A, 22 573 B 3
PEo AN, 3232 4 B iR S 25 1 a0 2 R85 1 S
MIVC B B =3k WL CR B 3K X% BR AL . X 1Bl
B VI et &4 G IR shill 25T LUSE 4 Al icss s
JRE T AR AE Sl BRJE P I EXE T e v A iR
I MUK 38 5 0 = G Rl R

2 SRS Rk i A v B B Re ) HL A
B FT e (A H AT TR S L T EA
Ko B, NI 2 BRI LR & &4
JE B PP e e, 1T 2y LR 0 7 A i ek
o fg B [ a bl 18 A& it 3 200 T
BREATAN o 5 yiB8 s M&I0, aid s g oe ey
IEREGI ohag N & TR eI b v RS S et s
b LRI , 2 T ILRR () A Pk it — 201
SRR 210 oi2 sh i 20 5 AR 4k, S BOUULA e
3 s 28 S s 111 b O YN R 415 i < e e ]
TAEHCHUILATE 30, XA Bl o0 Az sh i ph i
PP, BRILZ AN, 2 B R SIIIZREOE 1 afl APIELE
Y25 [ B J2 DA K Bz SO A 3 B 1 2t
R4k, X6 F KA S R I ELA R A S

B IRENIN G L AU T AE AR
RO, — B R 2 98 A5 5 RS MOl 35 6 2 11 1)
M, AT A 2R A A B RS 2R ]
KRB EAG., MEHW, AREBHLTLG
PRSI 2R IR FE I T AR R 7E 4 B IR sh I 2R a)
IR ZRG B RN o BRI Z 48, — e 57 45
R BT 2 B IR SR AR 52 Pk 540 A B
FEMFHHINGEZ A X feh a8
PRSI 77 HE I HLUIRR 25 A )7 i I SZ AU IR
Bl FLIR sl B 551G, 9 B 2 SR sh Il 4505 %6

R N ENIE = ORI Ty S (S P U S R 4 €O R
NS RENII R 2 B E0R I A B Bk
CLBEAEARIE L SO ANIE RSN R

PATEXS T2 8 3 e B IRSh I ZR A B ST 2 2R
SBORURE e fid i 2l P (- 2 =X HL 22 WO %
N IBRERTRZ R o IR U A THE Ml IR 3h-F- A
475 O il 2 R R AT e B ARSI ZR A 5T 4
D A Y JLETUIT 5 e BB A5 %8 G 459 DAy e P 3 i
AR R o ABETTER R e SRS R
FT I Sk S i £ 2 T A A0 e SR Y
EBGEshiae . BRItz Ah AT E RO 2 AL
HLBRITAG 42 B R S INZRRT T 4% r e 252 25 S8 00
WSk WU L =K WLAI R , 45 5 s 2 B R sl 25
REAS AR I A iz st L — Sk UL Ik =K JILE CR,
G I s S B

ABIFTE ) I UL A A — BEAN A2 - 3 ] B35 97 i 1]
ATBEANTET 167 RN A RERON N 42 B R sl 2k
IR s A O T 4 B RS I ZRoxt T
Aerp (8 SRR SR WL =Sk LR T UL A5 5 1Y

S o

4 g

R FURRE SN 2R B, 78 5 R A2 11 5 i) S il
T A B PRI T DL R AR v A
B H FMA-UE 11405 WMFT ¥4, I HA] DA
JEARB S E Sk UL =S LCR. $2Re Bk Eh
YIGRTERE = 2 e i A v s 3 B ey I A
WTEL

Sk

(11 REH, PfE. RN AT AL ], O i B A,
2016, 16(6):410—141.

[2] RIEIR, WhsAe, WA FREAREMGAE PR3 ST i
TR~ ERIEN]. THARA TR A 24, 2003, 24(3):236—239.

[3] Nakayama H, Jorgensen HS, Raaschou HQ, et al. Recovery
of upper extremity function in stroke patients: the copenha-
gen stroke study[J]. Arch Phys Med Rehabil, 1994, 75(4):
394—398

[4] Gladstone DJ, Danells CJ, Black SE. The Fugl-meyer assess-
ment of motor recovery after stroke: a critical review of its
measurement  properties[J].
2002, 16(3):232—240.

Neurorehabil Neural Repair,

www.rehabi.com.cn 1059



Chinese Journal of Rehabilitation Medicine, Sep. 2020, Vol. 35, No.9

[5] Gladstone DJ, Danells CJ, Black SE. The Fugl-Meyer assess-
ment of motor recovery after stroke: a critical review of its
measurement  properties[J]. Neurorechabil ~Neural Repair,
2002, 16(3):232—240.

[6] Hammond MC, Fitts SS, Kraft GH, et al. Co-contraction in
the hemiparetic forearm: quantitative EMG evaluation[J].
Arch Phys Med Rehabil, 1988, 69(5):348—351.

[7] Dobkin BH. Clinical practice. Rehabilitation after stroke[J].
N Engl J Med, 2005, 352(16):1677.

[8] Kwakkel G, Kollen BJ, van der Grond J, et al. Probability
of regaining dexterity in the flaccid upper limb: impact of
severity of paresis and time since onset in acute stroke[J].
Stroke, 2003, 34(9):2181—2186.

[9] Zeiler SR, Krakauer JW, The interaction between training
and plasticity in the poststroke brain[J]. Curr Opin Neurol,
2013, 26(6):609—616.

[10] Tomori K, Nagayama H, Ohno K, et al. Comparison of oc-
cupation- based and impairment- based occupational therapy
for subacute stroke: a randomized controlled feasibility study
[J]. Clin Rehabil, 2015, 29(8):752—762.

[11] Seo HG, Oh BM, Leigh JH, et al. Effect of focal muscle
vbration on calf muscle spasticity: a proof-of-concept study
[J]. PMR, 2016, 8(11):1083—1089.

[12] Cochrane DJ. Vibration exercise: the potential benefits[J].
Int J Sports Med, 2011, 32(2):75—99.

[13] Park C, Park ES, CHoi JY, et al. Immediate effect of a
single session of whole body vibration on spasticity in chil-
dren with cerebral palsy[J]. Ann Rehabil Med, 2017, 41(2):
273—278.

[14] Miyara K., Matsumoto S, Uema T, et al. Effect of whole

body vibration on spasticity in hemiplegic legs of patients

1060 www.rehabi.com.cn

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

with stroke[J]. Top Stroke Rehabil, 2018, 25(2):90—95.

Lai Z, Wang X, Lee S, et al. Effects of whole body vibra-
tion exercise on neuromuscular function for individuals
with knee osteoarthritis: study protocol for a randomized
controlled tria[J]. Trials, 2017, 18(1):437.

Kaut O, Breniq D, Marek M, et al. Postural stability in
Parkinson's disease patients is improved after stochastic res-
onance therapy[J]. Parkinsons Dis, 2016, 2016:7948721.
Yang F, Finlayson M, Bethoux, et al. Effects of controlled
whole-body vibration training in improving fall risk factors
among individuals with multiple sclerosis: A pilot study[J].
Disabil Rehabil, 2018, 40(5):553—560.

Alev A, Mihriban A, Bilge E, et al. Effects of whole
body vibration therapy in pain, function and depression of
the patients with fibromyalgia[J]. Complement Ther Clin
Pract, 2017, 28:200—203.

Frdi, AV, DB, SF . RS AR E L SR IR
WU R AE OS2 (0], TR AR e 5 AR, 2006, 28(6):
399—401.

Cardinale M, Bosco C. The use of vibration as an exer-
cise intervention[J]. Exer Sport Sci Rev, 2003, 31(1):3—7.
Cheng HY, Yu YC, Wong AM, et al. Effects of an eight-
week whole body vibration on lower extremity muscle
tone and function in children with cerebral palsy[J]. Res
Dev Disabil, 2015, 38:256—261.

Lee JS, Kim CY, Kim HD. Short-term effects of whole-
body vibration combined with task-related training on up-
per extremity function, spasticity and grip strength in sub-
jects with poststroke hemiplegia: a pilot randomized con-

trolled trial[J.,Am J Phys Med Rehabil,2016,95(8):608—617.





