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(1. bW IR E2Be, 646 11100; 2. SEARF 2B, & 40404; 3. SEBIRE K2, &6 11677)

BE: BN SRR NRET FHER e 0 F U B RIAXNERENBRR M, FE 10 (%
AE URKRERBGEEE TR 20 s, AN BP RS T 12.5 Hz R50R (IR 4 ) 5 TR sl (3R
H) . FENARESHIHITFHERGES T BN R FHIAMNEREESNE, FH-RARX ¢ K1 e
MARERMEATNRE, FF ARMREIRIAEER B SRPERA LHAP BE (P <0.05) X B4
ERDSVABEL LB E TP <0.05) ;A BRI RER EARAAEE N SN AXEEET/ERE
BERFIBA(P<0.05), &it FHESRIRETHEAFRAFHEHEN STZIHRA, XRTEATE
MEBFHIAT LIERMHENR

KR MUR; WRE; wHIGES; NA; NBFES; £Yh%

FE45r%S: R318.01 XEktREmE: A

Acute effect of local vibration stimulus with low frequency on hand
motor function

LIU Chiang', YANG Wen-wen', WANG Tzu-wei', CHEN Chuan-show’, SHIANG Tzyy-

yuang3(1. Taipei Physical Education College, Taipei 11100, China; 2. Taiwan Sport University, Taichung
40404, China; 3. Taiwan Normal University, Taipei 11677, China)

Abstract; Objective To investigate the acute effect of local vibration stimulus with low frequency on hand control
ability, flexibility, grip strength, and muscle EMG activity. Methods 10 subjects in this study held a vibrator for
20 seconds with isometric contraction at the vibration frequency of 12.5 Hz (vibration group, VIB) or with only i-
sometric contraction ( control group, CON). The same procedure measurement, including control ability, flexibil-
ity, grip strength, and muscle activity, were recorded both at pre-stimulus ( pre-test) and 60-second after stimu-
lus (post-test) , respectively. Paired-t test was used to compare the values between pre-test and post-test and
the changing rate between groups. Results The control ability and flexibility in pre-post test showed significant
improvement after VIB intervention in VIB (P <0.05). The changing rate of grip strength and EMG in VIB was
significantly higher than those in CON ( P<0.05). Conclusions Acute local vibration stimulus with low frequen-
cy can be used to improve the hand control ability and flexibility for those who need better hand functional ability in
the future.

Key words: Low frequency; Vibration stimulus; Control ability; Muscle; Electromyography ( EMG );
Biomechanics
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body vibration, WBV) i Bl S TH =2 —. A
SUFZWR R S IR SRS A 48 1Y & L3R
AT, Tl 2 K A S A i R o AR ER A IE
s , INTEfR S S BRE RIy 0, BBARERF
—IENSiEsh RN SFRIEER Y  ERE S
I, A CEZE NP8 sh iR 6 55 3k
Ao TR SRIA BGE A E AR, B
JBHRENAL I BT, BRIE SRR S AR R0 TR
SRR HAPIRSFRNEERNR Z —, Kt
PRI B0l Do PN~ SNl u) -2 I
15 ~44 Hz o] LA A sa sh R B @',
MR R T BEANTER)E T LR A
PHELSF 10 ~20 Hz Z [0 IS BB AR 0 R 351
AR AN S 25 5 3E B, A T R RLNL o

A IR sh R B R 22810 F B, 8 T8k
SRIEAS AT, R 2 M TE WBV Bl B3 T B
YIZRIT, 2= PR 3 TR R A2 T TG s B 42 R o 3 B 1
FH WA TR TR BB By, W&
R T3 1E , A sei B T-H s ENLA IR
A ERBIEG 2AL WBY B TR, RIE IR
B ToED . i, Cochrane 2510 5 51l F 44
B TFRHNERRA R F IR, T xHE 1 52
BRYFIT S L R I IR ), 45 3R R T AT A
B SR, R4S B FARs s R BB A Rk
A5 AEHED TR0 AR 2 AR Al 5 H At T3 3R B AT fE
A, BT FREE T TR RILAZ )
B, EERLUSHSIERAT B B IIRERE S, nfd
T BN, 2 ST HE s inF AR
BTSN RTEIS, EFHFER R 14215 e
71, T RRIFISEBTE . B LA, S TR ER I
AR AETEBE T IS S Y B2,

TR P T i R B RO [R)Jene 52
wHE R, S LEE A PAT IS S A EINE,
PRBNRB L RRE IR IR Z A8 5 R =
A EMOIE , B B R il 5 2R A E I =, 15158
Bl o 5 yiashM&Ie' 5] &5 B MRS K 4T (ton-
ic vibration reflex, TVR) ™) e fin fL45 SUR R, 554
ELiE A AR BN o MR
TR AR AT A A R B 2 A I & 5 LA
B¢ S ] P BRI 5 B b PR Bl B ek A A 2H 245
TRIEE$E , 7= A BT , kAt 4R AR B R

AR BN G DL BT S PR B B s BE 5 R,
BB HRIERI . B, ARSI F
TRATHR SR A AR 7 R B B 3 2F T 345 1 B
FIME BT RPN R E R
1 A#&
1.1 FZikE

LA 10 7 — i fit B 1y s JE & (5 1,5 ik
PhAERY 23.5 % 575 (168.7 £8.23) cm; K E
(61.1+11.34) kg) BT HATELY, B2 & T2
FENBT RN F 8 EMERSE E8E, I3+ T
SE IR HFTEEI%.
1.2 iRk S

B3R E BV AT 12.5 He HR3I4H (k3
4H,VIB) 5 IR FRK W4 (X R4, CON) , 3%
RERALLIFHERATE TR L, SERMM
i, T2 it 90°, M 4 ¢ 75 1 Hh o2 &, R 4
FeiefE S (E 1), AR R &KW R4
PN Zi8% (15 V-ball, TVR-340; Hi SR} 1
AFEGERZ300 g) , 4555 20 s, T B S TR
#(VIB) 12.5 Hz Hy¥=3h M, % B4 (CON) & H
BT ARSI RIEL

(a) (b)
E1 FEHRMEFE(a) SANEH(D)
Fig.1 Hand vibration machine (a) and the posture during inter-
vention (b)

1.3 XLWFHE

HEZAEF ARG 5 min J5q, AT HI BT H
2, ARG > 300 s FE TR S, 10 min J5, P
Pl RE 1 RHIE A2 T B LD A AR BE I 5 i
JAtRE 1 h, TR T IRSIBOR TR S B A, T A
A& 1 min BRATEI, Pifp AZIEIERE 2 d /4
PRI B] UBE SRR 55 o



EREMNE £20% F4H 201158A7

312

Joumnal of Medical Biomechanics, Vol. 26 No.4, Aug. 2011

1.4 T ESHELE

AR E 4 TNK T REVEI IS4, A 0
g 2 W, WE TR S B B A0 F
L.4.1 =sldey TR H W AR TR T
RES) , ABIF ST LAZR 7 NS4 T e B W M 3/ Dy
DI H P BT B 3 4 2 I TR ABCA 28 o
RES T8 R . WRIAE THE T, K 3 Mg T BB
B —NEST, URTEMBIE | FE T BREIT
JRTEIY, THCR 28 3 IS 7 i3 i s 7B 2% it 1]
el s T BE TR
1.4.2 Fqke  FIRE A A% DU R85 T5 e Rt i
AL K 521803 R B AT BCE. KR, 38 20K
T AR R B A BE 5 ST A BE RS R
F B
1.4.3 #75 FAENSNEZRERHETHIE
To ZAERILES, FARET HANL, R4
JIRIIHFEE S s J5 , il4R 1 A8 MEUE s BUE B R R
iR T .
1.4.4 puAEfe  FEATHR ST R R AL
{25 (electromyography, EMG) , DA Biopac MP150 %
e JLE I 2 AL 2% ( Biovision, 7 ), 3T HL AR UG T
JEBLAL L, LR SEIRZE 1 kHz (4 TF° W5 R
WL LRSS S, anlEl 1(b) i DL i S 2z , #2

AcqKnowledge 3. 8. 1 iR &4 34T 10 ~ 500 Hz BH7
JEUEH (band pass filter) DL K A #& 3 , IF-BE B [H]
B2 s HHEH 578 LB {E (:msEMG, root mean
square EMG) ; BUEB AR R IATE L RAZ
L5 Sitah

HEPIUR I BB 2 D 4 2B Ri I 305 0 ) 22 2L
{E,FFLA SPSS 12. 0 3R #EATEC X ¢ #i56: ( paired-1
test) LLACHT G I 22 57 s B A R (LUEW -
A /8T + 100% ], FREC L H0fE 2 48 XHE, 5 3R
BBBR, W T 505, B LU AEAS ¢ 1 7E T
BWATNERZER ., BEKTFEN a=0.05,

2 HR5E

AR BRI AT G B3, IRSh A FiamIRe 1 5
FPINRALBEBEEZR(P<0.05) (WLE1) M
RIEHRABRBEEEZR (P >0.05) , HAH M
HEH(P =0.075) ; X HRA AT R R I 3
(P <0.05), FR I FALHE RS HIA D
TR&(P<0.05), thidlmAfLZR KR, RN TE
BHENAMERERAEDER TXRHAP <
0.05) ;TEFFEFRI L, IRSh A KB RE 5 T X
RARHEHE(P=0.075) (K 2),

*1 ARRENZIEE
Tab.1 Comparison between the pre and post tests
HEHIBESI/s FWE/(°) #J1/kg WL 75 4k my
LR Jai LR Jai LR Jai LR Ja i
VIB 11.6 9.1 66.4 72.2 36.79 36.25 0.48 0.52
+4.0 £2.8% +3.6 £2.9% +12.7 +10.9 +0.11 +0.11
CON 10.4 8.3 66.1 69.6 37.70 33.2 0.61 0.50
£2.6 +1.8 4.1 +4.6% +13.4 +11.8% +0.17 +0.11%
¥E:VIB: $%3h41, CON: X HELL; * P <0.05 FIHEF;*P <0.05 BH T
F2 HBETUERZIER
Tab.2 Comparison of changing rate between the two interventions
EEHIRE S A #71 WL 4k
VIB CON VIB CON VIB CON VIB CON
Asfp R 15.53 14.60 9.67 5.45 0.42 -11.84 9.08 -16.60
(%) +21.99 +30.61 +5.62 +4.49 +7.89 +4.72 +15.23 +9.79
0.471 0.075 0.002* 0.001*

7 :VIB: #R3h4H, CON. X HE4H ; * P <0.05 $Rah4H R T Xt HE
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AT B R IE FR S RBOR 7 RE BRI 2
FEAEHIGE T RBNE BT LA AR B R
B SR, PRSI AHA Ukt 12 B8 71 5 R 1k
R, TR SR IBA H BB B 1HIE , ML TE LA 3
T, WS Ak 3 T R ER I, (B4R 1A
WLATE L RILE K. HABPIA R 1 S LA AR
BERIL, IR A T XA . ZERBMERR Ay, IR 3h 2
Rk 3 R RAL A RT3 BB $ . Cochrane %5
R, PR M AL (26 Hz) Xt Fa#B L R IIF T
EATBRIS R , (SR X T 350 A A 4k 5 HoAl
B RASH M, Pk, B 2
JIFRBL, 50 N P4 BE ) R S LA G
16, 52 K BUIR B AR AR ) R BA #E45  (AAEH
filo il BB 07 5 R BIMER L L2 B2

PR H R F K ds B R ERERSIRZh 4 A
TN H S {Bh 2 5K S (stretch reflex) A5 B 1
PR (TVR) M 55 ot SR BB BE AT LR
Phla 5 Ib {2 \Bh 2227 4 138 , o BE 2 A\ 1A B2 Jik
R ARG RV Z 2%, LISl 25 5% Ak F) 7
KEEEFWMMARGE; FHH v 5 o B AT
MRS Z AR 5 LR e, DRI T s LA 1 A
R SIS sh A AL S ARG o I AT B
SHGHA KRGS M 25 VLA = [ R PR,
FHIC & PR SIRBT B ™= A B FRS00E , 7T 382 = LY IR
BEURT A RT3k M A5 T BE S A 2 LS B A
P B A TR R R TR

T B E BT MR KT B, LB ms
SRR SE LA R R M A2 AR B 5 ik 3
LIRSS o AL g X AL FE 28 T S MR 20 s ¢
SN ANE, & 1 min (KEJG, B EUATELERIR
VTR BOEE LA A TERE 55 SRS T s HIRS)
HHABA BB A IRShAHAE R ER IR SR B
Ja SN IR -5 R SRR R , 3 32 3l B 1Y
FEAR , RMAE LA AL b W] 38 s AR T, 48 0 5 0L
PISATFRREA IEARSCHE o 48 R, L
PR BB R, M AR BT IR . (RIRBIZA
BEIMALPATE PR B, B R ks 1 3R B (H4R A0
BT, BAENATT R L iR B TS0 1
TN, R R T HEREANZ . Bl EEH
L(flexor) SHEHLIL(extensor) 27 4 F [ i 45 ( co-
contraction) '"*! , [F] i 32 B 45% 3 Wl 4 A W U L, R R

JE IR AR TR A1, S5 50 UL 1 4kt v 8 (R B 1
I, T BT W B3R D T B, TERT A L
—Hk[A], i3 T RIS GBS AR Fo

xf BRAATE BT SR 8 9 R, i E S L S5 34
UL A2 2 14 Jg b 22 L P32 38 R ( proprioception
neuromuscular facilitation, PNF) T+ i) B f1-50s
(hold-relax) B ZSCR , 157 ALK B A BRES, 29
PERG I, X T PAT R M PR ) 4R U, A A
[FI3GFEISCR o BBk, i R ARSI FF B
PR ST R IR, B AP 3 R S FE R R B B 0
JESRIPEFR B, I 3R R B o o A R
P SR A A FE B, B B AR B 56T I 3h 1
o B, AR IRSIATE PNF 500 1[5 B
BT X TR A SR BTES T AT X
RARKBEZR HNGRTXRANBE,

B R, — ARG SRR ISR, BB
HRPITERI HA T8 BB , WA LA S L
RRRRE , FRARAR 7 IR T — MRS R e Yl 4k B
SRR SRS MY BB S R P RRCR 1
INFERAEEHIBE T , R BB LG b AR, 2 —
AT BRI B R T EE s R s . TEf T BE
AER—BNEEE R T AR BFK, i—
N BT SRR AR T ] 5 BBk T 4E AR
WHEE AT EER A G, X TFFIHBRG R AK
UL KETFHURTHEE., FHRGE, 9%
0 WUERSE, AL T S AR g &%
B, MAPR LA, —BREREEN S BT
FRIRSHNEE , RN FEFE & TVR 325 JLIE 0L
i, 7T [ B B R LA R S AR AR B B I s
R, A AN TATE SRR, B DRt
FEIME BRI E BT

3 #5iE

JR BRATAT e s R A A T IS o A o A
T FEOM SRR HAEBETEREING, Eik
R AR BB ML L R, KRR 2 T F
PGS ISR S RS T, A EAPTITRE
AEMTRETHSE5M AR, & T HIR3NFBGER
B RIS 5EEE T BRI HRCR .

Big: BRI 2P R A BR 2 ] ( Tonic Fit-
ness Technology Inc. ) 32 fit 2 F RIRSh il 485 (V-
bell, TVR-3400) ,
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