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Study on Vibration Training Method

SONG Pei-cheng, LI Yu-zhang

(Shanghai Institute of P.E., Shanghai 200438, China)

Abstract: Whole body vibration training method, as a new means of training, has been developed widely
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in many fields in foreign countries. Preliminary application and study are being carried out in China. Based
mainly on literature study, the article sums up the effects and the relative factors of the vibration training

|
(09)

F=10 B AVASE || LY

at home and abroad so as to provide reference for vibration training study and application in future.
Key words: whole body vibration training method; study development; overview

A SRR SN GRAE A — o X B LA Dy g Jrik, B
P S AR 48 JR 8 A (R U A R e, A T UL Bk g
IR I NE . RPIEEE BRI R R R, 7R Sk
ZUSAR B2 IR, Pl fESEERE . BRI RE
TIT SR . A SCUSCHRE R E, R T e iR
WIZRIAR S ALV ZRBURAR DRI T AN T 4, MARBRPE AR
RS 58 R AE P 7 T e, AR RRIIE 6 4%
SNGRIER IR IR FRISL S
1 MRFE

AL E TR SCER VRIS, R 2B I A TR TR
i PERTE b, TSR0 E, . CNKIL Pubmed %5 9 2% 1t
THIFIR Internet 45 T H., DL Vibration Training. whole
body vibration. 4 SREIZE R, HRT 100 &
AR SCHR, BAJZ 4 T SRT. POWER PLATER S 45 (1)
3 IR T

2 HER5WHE

2.1 Beah iR R 5y
2.1.1 HFHV LGB
45 &5 (Whole-Body Vibration Training, WBVT)
RAERR ARSI T & EPATH I MARE . 2043114
(WBVT) J&ifiid—Rofc s T i L& 1 19sh & Cal et
TR RIS 3T BT SR ERAL S ) (RS, AdILRE A bt
PR S R I AR BUUURE b, b de e SIS
FEEE N T v IS B WA vE e, SRS Lz gl A A
TR L, TS B L R G ar v B VI R R
eI e s gy e o, e i 2 307 1) A 45 3 5
Nasarov 15 R} 5 Spivak 1+ 1987 4 27 ek 4 50 2 (6 R ORT B

WES A 2010-01-22

JIMNZREE & N B BN b, 45 BRI AT W] W 3 )Ly A
Ak, F R RPN T7 2URR A 4 80 2 2 sl 8 253
(Vibration Training or Vibration Exercises)!?'. )5 A%
BRI 5 B AEAE e 3l 5 R IR 0 11 A (Bongiovanni,
et al. 1990; de Gail, et al. 1966; Marsden, et al. 1969) FJL A4
fei4E (Bosco, et al. 1998a; Bosco, et al. 1998b; Bosco, et al.
2000; Torvinen, et al. 2002a; Torvinen, et al. 2002b; Torvinen, et al.
2003; Delecluse, et al. 2003; Roelants, et al. 2004a; Roelants, et al.
2004b; Verschueren, et al. 2004).
2.1.2 ®IFVGHLE

P SN ZRAR A ST 77 R A R RT3 g LR .

HIRRE: iy, KiRahas HEicE eSS
R b, RS 0 e 7 U I T R AR R A
I 5E o 411 20 TEAE 60 4EAR, {7 2% I FH —Fb /) B4 B ATIR
B9 zh#s C(vibrator), JCE FUUEERIURE LA K SRk
JyESR S Y, ill: Hagbarth 55 Eklund (1966) Xl
RERE AT IR, IR SR RS LA 1A R B2
A, SRR AR S AT LA = A A, A B T
e Fp S I B XA s RS S (Tonic vibration reflx,
TVR)Y. Hil, 3 EIARZ 0 BRI 57 09237 7= it 42 BA
U6 A J5 BRI .

(BRI R K I 2 25 JBCE AL AR R U IR A AR,
P Sl 0 3k SHA AL I BRI GRIGIVURE b, sl /e —A
FFRSIE A LA A, XA L RS ISR i
VUSSR Ut fe — P a2l Sk o X PP 4 SRS R, 2
—FiSCE T F, R U s R R Nk B 4R S 4 S )
Pk, Hul SRR 2 B2, #ll: Nemes
Bosco system (i KF)). Power-Plate (). Galileo-
900/2000 (f#[E). Pneu-Vibe Pro, %5%. {H/&, X4t

EemE.: FNWHEEARWTHE (0612001), FETWHEEAFREEHEIBIHE (J51001)

E—EEGN: KE, T
e, | DR E B EHE INZG%6, LifE 200438
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FE A PRSI IA LA B b a4 ek DL AR )l A SRl 1
T EEA U FL IR S = b, BRI RUREU ) TE 54 9% S iR 2 77 5o
2004 FE L T DA = HEAT R BHHLALA 9% 20 (1 #5-0k SRT 7= (1l
B, F76 T DAL 0 3 5 IE SR D e sh A e,
2.2 Peshiil i A o E L Rl

WETLR W] PR RBAT K — A S, ReeE DR
FERYIG Ta e N YRty Pk, SR AR SMILET
defe . ENLA LSRR ITTHRE T, AT DL PR A M 5 AR
BEHNL S TES . NBE AL SR o, LA
B EESI R, B RN, AASRES M a - B
PR IG, MG RKI a - BHMEIES HES), WL
A B R IZ S FE TP e e SR T LT 4, BiEIL 1T ZULEF
Yo MRS KN R IE g A2, Reis ] s
LA TT BUPLETHE . PaR™= At Bk ) SO, =28
177 AU I H G A A A TR, R A — e B
EZN) L EIRZIREE = e TGN

FR AR 12 B P BE AR AR FR ) (ST IR, Sized:
AR EIZ S, A AR/ NS S s RS spr)
TSR, AR KIS AL R (SRR
SRR HAE IS o JILPR SR AR AN o 2 TR )
WEM . TR E VU AT WL RVE S A2 b, B8 A I 324
t/NEIR, WUAHE 5 01 th i 4 B B P4 84, AT 1)L
RIS S R S I DU 9 Sl SRR S — RS sR g,
LA SR I 7 SUR AR B, AH AR IL P IR B2 AR 07 %
A2 B o H 30 50 SR O AR 28 RS A AR R B K
B IR DAL N0 Bl LB 3 sl 06t B BEH LARUER 52 8 R 48 R AR
BURISSEZR-E IR, (g 2 A2 o v (118 Bl Ay L
K BIE I IE 3 5 LT RIS « R38R E 2 s 8 AL £
LiESN . SCENLRPMRERETEE T, B TR T A4 )
G, W BRGS0 T L R
3o [T 5 B4 20 A #oh 22 e ) ) B3 B 0 [ 20 P 3 ik, A8
VL PRIMSC 4 (132 2y A 5 3 i FLescs 7 LR R bRk, 3
a7 UA D IR IR, B ALET T — R 4i =&
RUFIERL 8,
2.3 Pl I 25 B B LA AR
3.3.1 AhSHtikHhER P (Strength and Power
responses)

10N SR il G R b S LA g £ 9% FLkE s 4
Yittr=tE, —H & KR UREMIEA S GE I . 5%
WIS T A LR 0 STLE LA g S R ITE D o) A R
W SN o TIFSE A0SR 22 3 Ay BT 208 R 285 AA RN P o

W ML BRI 26 Hz FdfziE R 4 mm (1942
LHEZN 10 min J5, BRESMITI R Ty . hiE ))&
R, T V-F R P-F gk, k44 (Bosco,
et al. 1998)1°1 . LLURIFERIFEEENT (A SR FRIE, WF
OISR B AT LU S AN A B k4t i) 5 38 1 (Bosco, et al.
20000117, Issurin V B (1994) %} 28 4 B2 R TA
[) 5 BRI B X R N ZR (44 Hz, 3 mm, 3/ 1,
3D, & BRI GRS 5K 5K 7 48 i 49. 8%,
BB SO e 14,5 ecm™Y, Torvinen (2002) &I
PIRSME A 20~30 Hz. $=IEH 10 mm FFEE 4 min )
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AR BN G T e S KA g Bk R L2

TERFEEAE K A I IR SRR R LT 5 2 IAR IR R
Moo Fllmn: LUK 26 Hz. FElFA 10 mm [ 10 R4E Sk
SN, RILD DA R B B A i, WESE N Btk
W5 s IESHBEI W (Bosco, et al. 1998113,
Torvinen %5 (2002)14144 56 A2 4 (FFilf: 19~38 %)
BENL sl ZRdl S, SeshilgRal Zndtas A i 16 A
PG IN% (WBV) (JRiE: 2 mm; SiE. 25 Hz/
60 s + 30 Hz/60 s + 35 Hz/60 s + 40 Hz/60 s; 4Kk 441
60 s; BRI ~5 ), ZRRMARES AN, sl
S W HART T CMI SR KKy ks, 2156
16 R R s I ZRA 2 W 4 T CMI B slist, (HIR7EEE 8
JEEE 16 N, IRETINZRII A N FEA S S 28 142 )
30 m PR B RS L T RE S o WETUEAMEEAT T LU A
25~45 Hz. #EIFA 2 mm B4 SHEshI1%k 8 A ARIZ G,
WE AR T kS (Torvinen, et al. 2003)[1), Delecluse
& (200311904 67 LRSI Lotk (FFld: 21,4 £
1.8%) BiblLor k4 4l, WHERENGA GNZaE: 10~20
RM;: IZRENME: FREM GBI, BR2 4d; FM
3O IRENGU (Filw: 2. 5~5 mm; MK 35~
40 Hz; &3 A BH3 %O gl (RSN
41, EYRIER 0) LLERHIAL ORBESZAEMTINZD, 7612 )
NS R P SN R AL R B SR UL K RS2 L)
RS E 0 WBV (16.6 & 10.8%, 9.0+ 3.2%). RES
(14.4 £5.3%, 7.0 +6.2%). CMJI LG WBV 411 i
F (7.6 4.3%) , HZFEARBEICHEME T i KBIEIREE, i
AR S LG E B IGRARRL BRIz Ah, ZWFTTirss 14
SNSRI B, FHAREFIMRE M. Roelants!”
(2004) ZERIRFTTE LUATFE K 35~45 Hz. JRlE A 2. 5~5 mm
1A SHRBINGE 24 ], RIS KRS ST Jie ) o ol 3
BEHN (15, 0+ 2. 1%« 16. 14 3. 1%)« Wi st/ I (7. 4 +
1. 8%) 1S [ Bk (19. 4 & 2. 8%) 8. [Alt, i T
710+ 50+ 100 150°/s FYAS i) B2 S5 Sl MR R 3 KA O
E R RIS G BAL SN GRA K W , h 24. 4 £
5.1%; 5.9 +2.1%; 8.3 +4.4%; 7.6 £ 1.5%. Verschueren
200D ISR 35~40 Hz. RIEAH 1. 7~2.5 mm {4
LRI 6 A7 )G M ILER S M ah7s Iy 38 W 8 .
Giorgos PU9IX} 24 44 (M:12, F:12) RiEH) AHET 6 4
(16~30 min/d, 3 timesiweek) ¥RZIIIZ: (EIE 2.5 mm,
DI AE 2. 28 @), MAK TEIRTHTG 60 m kgt HUE.,
Ko B CMI R 30CVIT 3 BIBE AN : 2. 7% 3. 6% 5. 1%,
3. 4%, 3.3%. 7.8%, ZiiniRih 6 MIHRAIIZA Rh el 1R
HUZ 5 5 IR AFIRE K 1 -

MIX LRI LG R A L, WBV 1) B ) & ks s
TR ISR o SR, A K 1 WBV 2531 ) s )
JITHI A B 45 o WIFTE R IAEA min (FIWBV &8 1
PR (Torvinen, et al. 2002), BAER4 LRI Bk
R e R R i D0 SR T 58D (Rittweger, et al. 200001207,
XLl b g T RER S [R5 . de Ruiter®UHEAT T 11 4
BIFTL, BL 10 AR R AT 0 30 Hz. $RiE> 8 mm
4SRN 3w/, 5~84 /W, 1 minfF8D),
SERFWIEASIIR P SLNIEE 2 ) i [105. 4 (6. 2)%, 99. 9 (2. 0)%;
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P=0.69]. BfiE[107. 1(6.0)%, 101.1(2.3)%; P=0.55],
JIEIE KA [95. 4(6. 0)%, 103. 3(7. 7)%; P=0.57] 1 CMJ 5
[103.7(1.8)%, 103.0(2. 8)%; P=0.71] ¥&H M, 41l
JA BRSNS S g A BRI N RS LI RE . Delecluse
C (2005029%F204 (13 &, 7 %, 17~30%) Jijgizs)
RO AT 7 HREE 5 MRS SR, PR T s i
MIEHEGENZR, RIS RGN 3 RTE A B S RIS R R
PeEIZ (35~40 Hz, 1.7~2.5 mm, Power Plate), %] Rev
9000 PR T F I EFS RIS ML AT, RIWIRSHIM A
A BRI UIUR S UV K ANSHAS T ) LA AT e R 5
SR AR G ISR SO R B R s 8 R TRg e A7 1)
i, WEAEZER, SwmihXAHnEe g Eg L
PRSI ZRAt RLHIZ B 03 3 P g i A U
JYER IS /R WBV R] BES | 7 e RN H i 5 T 1)
BT BN, {H 1 1 45 TR 5 kg 3 o A0 11 45 R m) i e R 1A
SO B 3T B R M. Luo 2 (2005 Yk K
(]9 312 20 5 LA D 55 1 S R e ey, IE— 493
BRSSP AT 1) ) B s, S — N3
BRI EASEE, PERM LA IZ IR
2.3.2 AZPLAFEME (neuromuscular activity )
Cormie P (2006 ) JF5¢ T H—[al4 (30 s) 4L
PRIt B AT S [ BEsE T, RS S RS i R
Z. 5. 15, 30 min KNI BmRKIHLBA . K
AMRRE SRV R U, 45 SR WA CMI I i
FR, bR R A W E AR . Rittweger 314X 19
AR BT - BES5 S) AR5, R0 1 XA JL D fg
PavERR, MEAT 30 s & ESEBE. T0% fm A Ji R
S TSI AR P UL RSO A, 25 SRR IR AL
IS B vk B A T 2 L AR R AN 4L e (V:349 £ 338 s;NV:
515 +£338 s), {HE2IMIALMMMES (V:5.49 £2.73
mmol/L;NV:5. 00 £ 2. 26 mmol/L), 5 4 1] k1
K (V:4.34 +3.63 Nm;NV:1.68 + 1.32 Nm), Ziigigil
26Hz [4REN S T ph 2 LA SRR s, ] b
TR ENATYE . Roelants M (2006)251 53047 1 AN ] 56
iR W A e e e EZ Y N P G P S
FWIESIN LT I EMGrms % 25 i TR ZRdl, 5
BlA A 1 RURE 1 BERR B B4 AF T VLS A
F]12.6~82.4% MVC. Kvorning T (2006)[2¢1%} 28 4 5
FESMAAT TFEE (S, B+ |H4lE (S+V). B3l
VD BILLEIIIE, JrZ2or ik Wl: 3 ALRI7e LA E P 77 T v
H U ENE R, tRIR Y] S+V AL IESE N MVC BT
SAl; [FNFAIEAME T AR GH W8, H
C AN EIRBIFEEN. Torvinen S (2002 )1 HF5Y | HL—
[al & At e St i B ) A LA P RE s, A T S
T 10 min FIZ55 )5 2 miny 60 min (FEME. #80. T
ik Jy. BRI AR, WFsT T H L L. &
ML EMG IRFS, &5 RRWI: ISR LR E 8y, Bk
PRGBS TT 2. 5%, FIBEETR I HT13. 2%, LHAFAifiE 1) 15. T%
AR RS R BIRGE T2 22 5 IRl BT 1 D 1)
OB RIUA IS ST, /NBIVLEER) EMGrms 3800, 314
SRR T T B BRSP4 R
PRSI0 T- B B GE R UL IR, SOk
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)45 R IR W] 1 PRSI 2o G LA PEREJT i AR AR,
XA R TR A 5 T A8 S 2R b ok S A vt 2 TR S)
WERTT % .

2.3.3 Z#kEm (Flexibility responses)

Issurin (19941 SHEA) GORI IRl (=24 Hz,
H=3 mm, a=22 mes®) BT EATEINGITIE, 3 FIZR4s
WG, S 25 R W os MR SR I 2R AL T B 2 ) 1 W
WA, PR BT P N 8. 7%, WIS TR IR
21 2. 4%. Lundeberg (1984)28) L4 21 il HE 52 i 1z JIK I
WU ARBZ A, W RZMME, 3R MESEE T
ISR, Hd v T B D o PR o B, i o v R B A
FIUUP Sl VLR R, TR 3 e 45 b B 200208 7 A SR A
Roland Van Den Tillaar (2006)29%F 12 4. 7 BT 4 JH
G/ ) BRESIIIZE U0, Nemes, 30 seconds X 6 times,
28 Hz, 10 mm), Zx NAOFGELNE 5 s ISR KRG 3 Ik
FBEJGHI 30 s PRI 4k, 458K W] Hamstrings
ROM Fesh4l ¢ 30%, 4l h 14%.

EX A PIVESCE RS SR B AL, AR 2L
WU, ARBZARDAT IR, TS L0 IE I
AH A
2.3.4 Ri#tZ%4 A5 (Responses of Metabolism
System )

Rittweger J 55 (2002)P0 R I BEAE SRS S 1%, P
e G EA N A (R I, oy Rl A R S AR M ] d |
Th MR RIRSIZ SRR RE S 5 mm I, Ji%h 34 Hz
iAo ph AR (7. 76 milkg) £ WG+ 26 Hz (6. 41
ml/kg) 1518 Hz (5.72 ml/kg); 4K [E EAE 26 Hz I,
PRUER 7.5 mm 8RB E (7,26 mikkg) W EmT
5 mm (4.97 ml/kg) i, 105 mm (AR AAC R Y]
2.5 mm (417 mikg) B BRibzAb, SdRIE (5 mm)
Lii# (34 Hz 518 Hz) [A5E, FHERAAMEY fifr (40%
EIRMEED 5 3015 R, AR 47 i S IR A
S W3k 5 W A Ao B RN A 1 110 7 RS ST 1)
B ph A ) S IR R I o Rt e] D, YRBE S A
2RI SR s LIS B0 R R

LEMA SN )2 T71H, Yamada (200 1DBUEERF5E K
W, RS INZR)S M FLRR AR G W BE 3 i, B 5 —Rk
R o i S RS 4 i P AR IR VLR SR AR 5 — 3 IR e R
gt FEd kAR T A Kldn, RS RIE e T
PRENMIG 3 . K. Kerschan-Schind®2 5% ] 20 44 fi HE 152
R UG V7. Galileo2000 504X I, 329 min, 26 Hz
IR 3 mm) 9RENRNES R 2345 Wyl 7 A0 e i
DU S JDURHE F JOLTRD ~F- 35 ML 8 5 A 6. 5 B AN E] 13. 0 ems,
SEWEERE N FEEA LA HAR . EH AR E
S IG I L FRY R R A 3 S Mk )

A%y 77T, M.Roelants! R 48 4 £ ZR &bk
HEAT 24 MVGRILERIGT, BEHLIY 3 41, Z5REW]: Ik
4 (35~40 Hz, 2.5~5.0 mm; Power Plate) IgH7F¢ A
WL (+2. 2% )

W VT, Bosco & (19991 TERIE 5h 51 ik
ATES 10 RIIFFEE 1 min BPSIIER, &5H8 KW T (7%,
p<0.03). GH (+460%, p<0.014). C (). VIfE
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Ty ERM . [FRE, A WFIHE AN Sk R ) IS e R
SR T S22 48 (Weiss et al. 1983; Hakkinen and
Pakarinen, 1985; Bosco et al. 2000) . Loreto Z¢ (2004)1%
10 ZAg RSB TR : k8l (30 Hz) /b T I A
HFEACE (30 minP&sh4l: 4.59 +0.21 mM; =141
4.74 £ 0.22 mM, p=0.049), BT il PR IR SR
FE (60 minPezhdl: 1.29 +0.18; #il4l: 1.01 £ 0.07 mM,
p=0. 038D, {HBAUCAL MRS . DiLoreto C & (2004)1
X 10 ZAERERFBHATERN]: #ah (30 Hz) Jb 1 MRATHEAK
*I-(30 min: vibration 4.59 + 0.21, control 4.74 + 0.22 mM,
p=0.049), I T 2K 2 T LR 2R (60 min: vibra-
tion 1.29 £ 0.18, control 1.01 % 0.07 nM, p=0.038),
L BA B AR R

2.3.5 -“F#4#H (Balance Performance)

2 DR ZR T LT L 1) B2 28 A8 R 4 52 B B0 11
af (R, TR IS BE 22 (B B Sy, WF5 R W mT DA 20
P NRET AR EE . Van Nes 13595 23 4 8k A R
B R AR ISR (30 Hz, 3 mm) 356, Ak
T AT A I RE T AR DL, 45 R WA PR
IR T, I REEE A PR d R A5k
L LA T VR — Tl R A R IR A5 I g ) I AR BF T B
Torvinen ST LL56 A (M:21, F:35,19~38 %) #4717 K
544 (4 min/d, 3~5 times/week) [IEREZWIST, 4
BRI B0 T HBRE, F7 ARSI P X 4% S0 5E s
(RIS, AR 0 T 4 Sl O A1 8 ) ) AR Bl P48 L T
185 10 W
2.3.6 BAEAESNAHMBZ (Rehabilitation / Physical
Therapy)

P ZiAr: AR TSN R Bl Lt 1 S A A Fn 24
LR BT RS 1A 20 T-BL. Flieger (1998)U214i 18 1 W
AN USRI R A S a7 ARG & #h £ 5, UEif
AR B JREAAE ;. Verschueren 25 (2004)130%F 70
A JE A LN AT ML AR5, A LIRS ISRV 3 ¥y 1
WA 35 & (BMD of the hip) £90. 93%, i # &l 2
AU I A W AR, Bnimg TR (0. 60%, 0. 62%). i
Russo 5§ (2003)07%f 29 218 L AT 6 AN JT T 5 Ha th #=ah
NZRRT R 91 B G W 5% - Torvinen SP¥ B¢t 1 B4
R, RAPET AR, IR 25~45 Hz. DIEEMN
2~8 g+ 4 min/d. 3~5 timesiweek; %IRRT
(1) PQCT; DXA MK 7 HHE. KT I IEY &R,
ZER R A Mg Hd i 7 A Bkkiat (7.8% 1), Hk
A BRI N IR S B B AN B S A o E SR A
PR ACL BEE I H AT 2 Ik, 355 PR32
Joi s IR HIAL 5 578, 1%, Bl SLa 4157126, 7% . Garland
SIORPAREE T RE AT T 4 BRI, a5 R E AL
fii (standing balance) FIiEZIPELIAE (functional mobility) 14
Fd 5. Bruyere OM S &4 IO Lol T PR B MN BEYT 1) 6 ik
5, ZiRARANAIEM 2.4 £ 2.3,

3 HmABERE

bl L, AR S, XL AR R R IX LRk
RSN, XA NRIB S RS ANRTT i 2 — A&

$
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SR o HEBUEAERIR ISR LB CNFRE HRE )
S ABTEW. N, 4SRRI SRR a
FSM ARG S DI, PRDAE LR BE AN S
KN B (OILET A 5 AR, ALy A )
Fry S A5 TR A 1 P AR s RO ) 9 S 2456
AR, FHEL MBI AT EE IHE, R L BRI 2
BREL SRR RIS . R 7 B RO T AR 4
FERE— SRS, AEBR RSB M SRl 52 40
AR SR

SE

[1] vibration training mechanisms and possible mechanisms relat-
ing to structural adaptations and acute effects [EB/OL]. http://
ADMOTION.NL,2002,4.

[2] Luo, J., McNamara, B., and Moran, K. (2005). The use of
vibration training to enhance muscle strength and power[J].
Sports Med, 35(1): 23-41.

[3] Jin Luo, Brian P. McNamara, et al. (2005).A portable vibrator for
muscle performance enhancement by means of direct muscle ten-
don stimulation[J]. Medical Engineering & Physics, 27:513-522.

[4] FEE. 207 RSB NUA SCRCBRR SN 2R
(D], kil R ARE AR L2208 3, 2007 16.

[5] Cardinale, M. and Bosco, C. (2003). The use of vibration as an
exercise intervention[J]. Exerc Sport Sci Review,31(1): 3-7.

[6] AR, fE/NME. JRBRIFEWLIA B [T]. h iz s %38,
2004, 23(6) :708-710, 691.

[71 AR, fE/NE, ke, i3 77 BERAIHLTIAL T 8CR i F
FUERE [T, E#ARE A B2k, 2002, 19(3) :45-48.

[8] ARBL —FIILIAF7 s INZRA BT 5 vE—A8 R Giduridi [D]. bifg:

R 2 B8 3, 2002,

[9] BOSCO C, CARDINALE M, COLLI O, et al. (1998). The influ-
ence of whole body vibration on jumping performance[J]. Biol
Sport, 15:157-164.

[10] BOSCO C, LACOVELLI M, TSARPELA 0. (2000). Hormonal
Responses to Whole-Body Vibration in Men[J]. European Jour-
nal of Applied Physiology, 81(6):449-454.

[11] Issurin VB, Liebermann DG, Tenenbaum G. (1994). Effect of
vibratory stimulation training on maximal force and flexibility
[J]. J Sports Sci, 12(6):561-566.

[12] TORVINEN S, SIEVANEN H, JARVINEN TA, et al. (2002).
Effect of 4-min vertical whole body vibration on muscle per-
formance and body balance: a randomized cross-over study[J].
Int J Sports Med, 23(5):374-379.

[13] BOSCO C, COLLI R, INTROINI E., et al. (1998). Adaptive
responses of human skeletal muscle to vibration exposure [J].
Clinical Physiology, 19(2):183-187.

[14] Torvinen S, Kannus P, Sievanen H, et al. (2002).Effect of four-
month vertical whole body vibration on performance and balance
[J]. Med Sci Sports Exerc,34(9): 1523-1528.

[15] Torvinen S, Kannus P, Sievanen H. (2003).Effect of 8-month



S A X T

vertical whole body vibration on bone, muscle performance,
and body balance: a randomized controlled study[J]. J Bone
[16] Miner Res. May;18(5):876-84.
DELECLUSE C., M. ROELANTS, S. (2003). VERSCHUEREN.
Strength Increase after Whole-Body Vibration Compared with
Resistance Training [J]. Medicine&Science in Sports &Exercise,
[17] 35(6):1033-1041.
ROELANTS M, DELECLUSE C, GORIS M,et al. (2004). Ef-
fects of 24 weeks of whole body vibration training on body
composition and muscle strength in untrained females[J]. Int
[18] Journal Sports Med, 25(1):1-5.
VIBRATION TRAINING Mechanisms and possible mechanisms
relating to structural adaptations and acute effects[EB/OL].
[L9] HTTP:// WWW.ADMOTION.NL,2002.
GIORGOS PARADISIS, ELIAS ZACHAROGIANNIS. (2007).
Effects of whole-body vibration training on sprint running ki-
nematics and explosive strength performance[J].Journal of
[20] Sports Science and Medicine, (6):44-49.
RITTWEGER, J., G. BELLER, D.FELSENBERG. (2000). Acute
physiological effects of exhaustive whole-body vibration exer-
[21] cise in man[J].Clinical Physiology, 20(2):134-142.
de Ruiter CJ, Van Raak SM, Schilperoort JV, ,et al. (2003).
Hollander AP, de Haan A. The effects of 11 weeks whole body
vibration training on jump height, contractile properties and
activation of human knee extensors[J]. Eur J Appl Physiol,90
[22] (5-6):595-600.
Delecluse C, Roelants M,Diels R. (2005). Effects of whole body
vibration training on muscle strength and sprint performance in
[23] sprint-trained athletes[J]. Int J Sports Med,26(8):662-668
Cormie P, Deane RS, Triplett NT. (2006). Acute effects of
whole-body vibration on muscle activity, strength, and power
[24] [J]. J Strength Cond Res May,20(2):257-61.
Rittweger J, Mutschelknauss M, Felsenberg D. (2003). Acute
changes in neuromuscular excitability after exhaustive whole
body vibration exercise as compared to exhaustion by squatting
[25] exercise[J]. Clin Physiol Funct Imaging,23(6): 81-86.
Roelants M, Verschueren SM, Delecluse C. (2006).Whole-body-
vibration-induced increase in leg muscle activity during differ-
[26] ent squat exercises[J]. J Strength Cond Res,20(1):124-9.
Kvorning T, Bagger M, Caserotti P. (2006). Effects of vibra-
tion and resistance training on neuromuscular and hormonal
[27] measures[J]. Eur J Appl Physiol,96(5):615-625.
Torvinen S, Kannu P, Sievanen H, et.al. (2002). Effect of a
vibration exposure on muscular performance and body balance.
Randomized cross-over study[J]. Clin Physiol Funct Imaging,
[28] Mar;22(2):145-52.
LUNDEBERG T, NORDEMAR R, OTTOSON D. (1984). Pain
[29] alleviation by vibratory stimulation[J]. Pain, 20:25-44.
ROLAND VAN DEN TILLAAR. (2006). Will Whole Body
Vibration Training Help increase the Range of Motion of the
Hamstrings? [J]. Journal of Strength and Conditioning Research,

$

Sport Science Research

[30] 20(1), 192-196.
Rittweger J, Ehrig J, Just K, et.al. (2002). Oxygen uptake in
whole-body vibration exercise: influence of vibration frequency,
[31] amplitude, and external load[J]. Int J Sports Med, 23:428-32.
Yamada, E., Kusaka, T., Miyamoto, K., et.al. (2005). Vastus
lateralis oxygenation and blood volume measured by near-infra-
red spectroscopy during whole body vibration[J]. Clin Physiol
[32] Funct Imaging, 25(4): 203-208.
KERSCHAN-SHINDL K, GRAMPP S, HENK C, et al. (2001).
Whole-body vibration exercise leads to alterations in muscle
[33] blood volume[J]. Clinical Physiology, 21:377-382.
DI LORETO C, RANCHELLI A, LUCIDI P, et al. (2004).
Effects of whole-body vibration exercise on the endocrine sys-
tem of healthy men[J]. Journal of Endocrinological
[34] Investigation, 27(4):323-327.
DI LORETO C, RANCHELLI A, LUCIDI P, et al. (2004).
Effects of whole-body vibration exercise on the endocrine sys-
tem of healthy men[J]. Journal of Endocrinological
[35] Investigation, 27(4):323-327.
VAN NES 1J, Geurts ACH, Hendricks HT, et al. (2004). Short-
term effects of whole body vibration on postural control in
unilateral chronic stroke patients: preliminary evidence[J]. Am
[36] J Phys Med Rehabil, 83(11): 867-873.
Verschueren SM, Roelants M, Delecluse C, et al. (2004). Effect
of 6-month whole body vibration training on hip density, muscle
strength, and postural control in postmenopausal women: a
randomized controlled pilot study[J]. J Bone Miner Res, 19:
[37] 352-359.
Russo CR, Lauretani F, Bandinelli S, et al. (2003). High-fre-
quency vibration training increases muscle power in postmeno-
[38] pausal women[J]. Arch Phys Med Rehabil,84:1854-1857.
Torvinen S, Kannus P, Sievanen H. (2003). Effect of 8-month
vertical whole body vibration on bone, muscle performance,
and body balance: a randomized controlled study[J]. J Bone
[39] Miner Res,18(5):876-84.
VAN NES 1J, Geurts ACH, Hendricks HT, et al. (2004). Short-
term effects of whole body vibration on postural control in
unilateral chronic stroke patients: preliminary evidence[J]. Am
[40] J Phys Med Rehabil, 83(11): 867-873.
Garland SJ, Willems DA, Ivanova TD, et al. (2003). Recovery
of standing balance and functional mobility after stroke[J]. Arch
[41] Phys Med Rehabil,84(12):1753-1759.
Bruyere O, Wuidart MA, Di Palma E, Gourlay M, Ethgen O, Richy
F, Reginster JY. (2005). Controlled whole body vibration to de-
crease fall risk and improve health-related quality of life of nursing
home residents[J]. Arch Phys Med Rehabil, 86 (2): 303-307.
[42] J. Flieger, Th. Karachalios, L. (1998). Khaldi. Mechanical Stimu-
lation in the Form of Vibration Prevents Postmenopausal Bone
Loss in Ovariectomized Rats[J]. Calcif Tissue Int, 63:510-515.

(GT1E% 4 T3



