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Effects of whole-body vibration training on Delayed Onset Muscle Soreness: A Meta-analysis  Niu Xinrui, Li
Yongjie, Fan Menghao. Tianjin University of Traditional Chinese Medicine , Tianjin 301617, China
[Abstract] Objective: To systematically evaluate the clinical effect of whole body vibration training (WBVT) on
delayed onset muscle soreness (DOMS). Methods: The random controlled trials (RCTs) about the effect of whole
body vibration training (WBVT) on delayed onset muscle soreness were searched from Scoups, Springer link, Web
of Science, ProQuest, etc. The included literature was evaluated for risk bias according to the Cochrane Handbook,
and statistical analysis was performed using RevMan5. 3 software after data extraction. Results: A total of 9 RCTs
were included in the meta-analysis, with a total of 263 patients. The results showed that: (1) In terms of relieving
subjective pain, the improvement in the WBVT group at 24h, 48h, and 72h after exercise was significantly better
than that in the control group (24h after exercise; SMD= —1. 65, P=0. 002; 48h: SMD=—2. 21, P<C0. 001;
72h; SMD=—1. 63,P=0. 009). In terms of enhancing pressure pain threshold, the improvement in the WBVT
group at 24h, 48h, and 72h after exercise was significantly better than in the control group (24h after exercise:
SMD=0. 78, P<C0. 001; 48h after exercise; SMD=1. 21, P<C0. 001; 72h after exercise; SMD=1. 51, P<C
0.001); (2) In terms of reducing serum CK, WBVT was excellent within 24 h and 48h after exercise in the control
group (24h after exercise; WMD= —106. 55, P<C0. 001; 48h: WMD= —103. 39, P<C0. 001); (3) In terms of
promoting muscle recovery, the 60° isokinetic torque index at 24h and 48 h after exercise was better than that in the
control group (WMD=10. 71, P<C0. 001; WMD=3. 22, P<{0. 001 at 48h); (4) There was no significant differ-
ence in the active knee joint activity between the WBVT group and control group. Conclusion: WBVT can effectively
relieve the degree of subjective pain after DOMS, increase the muscle tenderness threshold, promote muscle strength
recovery,and improve muscle microinjury. In addition,
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Test for subgroup differences: Chiz = 0.25, df = 2 (P = 0.88), I?= 0%

B 9 WBVT s+ DOMS J& M % % £ 3hiE 3 B % v #9 Meta 547

KA HE 5 WA R IR S B 52— BRI
Hh s T IZIERAAA T AR B i 3R Bt il RE 45 BT
FEEE R R R M L X R IL IR WY 25 SR T TR X A
TiA A5 8 35k B — IR SCHER A PR #5 I 2H A9 45
AR A W] AR | SR R R S5 R BN ERE
AHIFGE I A g [ (R T4k AL DA A T A2 R
Meta S48 3 i . 50 B ZHAH Fb , WBV'T 745 B[]
SUIRYT 5 ¥ 0 3 B FE R U (E . &5 Bakhtiary 251
FREER -, SEEMPLEI AT Re S WBVT ] LU il s
D3 1 o AT BRI S AR I A 3 Tl B L /D T B
TR L AE IS S AT IR 1 T 52 4 56 . % AR b
25 B ) S5 R AR AEAE B S A G v 2% 5 ok S0sek o0 By
W SRR A B R e B2 I AR B R A )
S A R E B — e R L2 B 55 . U, 7
HAA T i — LR .
3.2 WBVT # DOMS & s 7% CK 9% % IiliE CK
VER—FhAALbR G 932 H T IRAL 5002 3 5 WL
R e, REAEDFSE h & 3, DOMS J5 IfiL i
A IMTE CK e BE 3 T FL R R AT g 5 v 0 B2 200
iz ) 2 3 SOV LR 25 48 1) 58 PR 22 BB IR K i
CK LA H a8 0 320 0l 8 R oA ) . CK A 8 35 %
2 WLR 0 5 T IR A 45 5 . AR 9E 45 5 /s » WB-
VT 7 DOMS J5 24h F1 48h i 13 CK 7K F BT
YRR L 3X R WBVT {2 i T DOMS J&5 LR 5 473 1)
642 .5 Paul &2 BR84S AR . MR Y
JRI AT RE & WBVT S48 T 8 Z 942 gh B, £ i AL
WL RARIE RN EERE E - ERE LBRE T
FREGLZEAE L B T CK A& M 98 T I i CK &
IR UL 5K 97, A R LA e e 4R
M LI FRAN AR ST 5 /D BAF RS R Ge i 2% 55 b
HS BRI UE AT RE 5 9N AR AT 1Y O vk~ R R sh 2

Favours [Control] Favours [WBVT]

SN A B F ST 4 AR, R
A g5 WBVT af {ii # 22 L 14 &
Ge Ly PERE R, SE TG L 2 002 Bl L G R JILIA) 5K
A AR — R JE, 5T WBVT o] & 5 3%
DOMS J& By#mFERE » I LR B D) R A0 el 35 T e
WBVT i T 2238 40 P 1 7= A2 59 1 2250
A,
3.4 WBVT 2 DOMS J& W % % 2 30 & 30 E 09 % h

ARG EE TR WBVT £ a5 5 EEHY F3hih
SIS XT A L, 25 BTG E R . hARARE
AIHL RE X I 58 742 Bl 5 24h A0 48h 3594 PHAE
S5 UL AL PRI 55 35 5 JCRLER AR AC - 3R R B PR 2
o B H B e I S R B, AR T I A A 9 e A s A
Ja A A WBV'T, 1 H 4 P A 9 02 15 A i /- A WB-
VT, A4 I FERZEE shai i WBVT i 32 224
FHR N AR VAT 5 DLk B A9 B R A
MAERIZZE ) )5 R WBVT 238 iz 45 LA 49 I 3
HPURPUE R Z LA . Rk, WBVT A AR B[] 5
AT RER AL T AR RS R 22 5. Ao AEMREE
(A2 R A K e . e SR b A B, 24
TEiZ Bl 24h Fl 48h BN 4H Fh S B AR 1 BH I, T2 2
FEARZE 5020 LA X #878 WBVT 4 AR IR A] 35 AR TR
AT AE A S MR TR . 3290 A SCHR B i BR
il s LA B 25 Ay T 22 8 B i T — AR
3.5 Ak AR BAAE—E RRY . OZERM T
BRI AT B SCCHR s QA SCHk B A2z i
FEAC TN s QAT 1 J7 7 27 o1 o R 45- 48 4 1 IE
P R AR K E S R — e B LSS TSR
LEBLIE R ; AWFIE DOMS A8 1 IR sh i % i
JEAFAE—E 2 5, T BB IF 9T 45 5 ol — 2 1M IR 7 »
PR I 285 SR 5 DR A R

2 PR, WBVT 0] 4 %4 28 it DOMS J5 (19 = WL

PRI B, 5 = UL 9 B A A2 a2k WL R &2 el L



44

WA . 5 oh, WBVT i F ] 5 &2 4, To I g fIl B

A R et ] Xz
B TFBr. M T IRTTE 2

B BRI —FG T Ffi g7 DOMS [
ARG WBVT 2

BN — B TR BRG] DRHTE 4 s BT 5 Hh I T i
REEA i i (7S ATt — 254 sl WBVT [
AL .

(1]

(2]

(3]

(4]

(5]

(6]

7]

(8]

(9]

[10]

[11]

(12]

(5% cHk]

ik #l . Romero-Moraleda B. Jg sl ik filiG Y7 12 2 J5 LA B 475 LT .
HrERES . 2019,34(7) . 377.

Fonseca LB, Brito CJ, Silva RJ, et al. Use of Cold-Water Immer-
sion to Reduce Muscle Damage and Delayed-Onset Muscle Sore-
ness and Preserve Muscle Power in Jiu-Jitsu Athletes[j]. J Athl
Train,2016,51(7) :540-549.

SR, EE R, FHIT. 4 SR s g e R & b B R H 2
(1. " E e 2018, 33(5) : 429-432.

Jaime SJ, Maharaj A, Alvarez-Alvarado S.et al.

intensity resistance and whole-body vibration training on aortic

Impact of low-

hemodynamics and vascular function in postmenopausal women
[J]. Hypertens Res, 2019,42(12):1979-1988.

Wheeler AA, Jacobson BH. Effect of whole-body vibration on de-
layed onset muscular soreness, flexibility, and power []J]. ]
Strength Cond Res, 2013,27(9):2527-2532.

TR JEBE. K2 B Xt i 2 op R R BB AT e A H R
P TR AT W 1 Meta 537 () 1. oh 5 B 5 5 2 2 5., 2019, 34
(10):1209-1215.

Hislop AC, Collins NJ, Tucker K, et al. Does adding hip exerci-
ses to quadriceps exercises result in superior outcomes in pain,
function and quality of life for people with knee osteoarthritis? A
systematic review and meta-analysis[ J]. Br J Sports Med, 2020,
54(5):263-271.

Aminian-Far A, Hadian MR, Olyaei G,et al. Whole-body vibra-
tion and the prevention and treatment of delayed-onset muscle
soreness[ J]. J Athl Train, 2011,46(1):43-49.

Dabbs NC, Black CD, Garner J. Whole-Body Vibration While
Squatting and Delayed-Onset Muscle Soreness in Women[ ] ]. ]
Athl Train, 2015,50(12):1233-1239.

Cecilia Drennen. Influence of Whole-Body Vibration on Delayed
Onset Muscle Soreness[ D . The University of Mississippi, 2014.
Yu-sin Kim. Effects of Whole-body Vibration on DOMS and
Comparable Study with Ultrasound Therapy[ D]. Korea Universi-
ty,2007.

Magoffin RD, Parcell AC, Hyldahl RD,et al. Whole-Body Vibra-
tion as a Warm-up Before Exercise-Induced Muscle Damage on

Symptoms of Delayed-Onset Muscle Soreness in Trained Subjects

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Chinese Journal of Rehabilitation,Jan 2021, Vol. 36 No. 1

[J]. J Strength Cond Res, 2020,34(4);1123-1132.
Timon R, Tejero J, Brazo-Sayavera J. et al. Effects of whole-
body vibration after eccentric exercise on muscle soreness and
muscle strength recovery [j]. J Phys Ther Sci, 2016, 28 (6):
1781-1785.

RIEH L XAEHA. 4B PR 3 A A #5025 R X B 0 3 30 i 48 3R 1 L
PRI B S AT L) 1. AR AR 24 BFaik - 2017, 33(1) £ 74-79.
PR, PRSI 255 F S AR X 3R 1 L PR IR R 2% e R ) Lh A
[J]. e R 24,2017, 36 (1) :48-51.

Bl A B BRI LN O R T 38 2P I G T 2 3R L P TR
LT T EA L TR ST, 2019,23(27) : 4305-4309.

Kim J, Kim J, Lee J. Effect of compression garments on delayed-
onset muscle soreness and blood inflammatory markers after ec-
centric exercise; a randomized controlled trial[J]. J Exerc Reha-
bil, 2017,13(5) :541-545.

Rhea MR, Bunker D, Marin PJ, et al. Effect of iTonic whole-
body vibration on delayed-onset muscle soreness among untrained
individuals[ J]. J Strength Cond Res,2009,23(6):1677-1682.
Gojanovic B, Feihl F, Liaudet L, et al. Whole-body vibration
training elevates creatine kinase levels in sedentary subjects[]].
Swiss Med Wkly,2011,141(7) :w13222.

Kuwahara H, Ogawa R. Using a vibration device to easepain dur-
ing facial needling and injection[ ]J]. Eplasty, 2016,16(2) :e9.
Bakhtiary AH, Safavi-Farokhi Z, Aminian-Far A. Influence of
vibration on delayed onset of muscle soreness following eccentric
exercise ] ]. Br J Sports Med, 2007 ,41(3) :145-148.

Mavropalias G, Koeda T, Barley OR, et al. Comparison between
high-andlow-intensity eccentric cycling of equal mechanical work
for muscle damage and the repeated bout effect[J]. Eur J Appl
Physiol, 2020,120(5):1015-1025.
Xanthos P D, Lythgo N, Gordon B A, et al.

body vibration as a recovery technique on running kinematics and

The effect of whole-

jumping performance following eccentric exercise to induce de-

layed-onset muscle soreness[ ] ]. Sports Technology, 2013, 6(3):

112-121.

Shinohara M, Moritz CT, Pascoe MA, et al. Prolonged muscle vi-

bration increases stretch reflex amplitude, motor unit discharge

rate, and force fluctuations in a hand muscle[ J]. ] Appl Physiol.,

2005,99(5) :1835-1842.

9{%* BRI B . A B RSN AE N UL g K D)
TIRCR (Y Meta 4387 [T ] ob 6 e &2 Big 5 55 ., 2015, 21

(10):1222-1228.

Abbasi M,Kordi Yoosefinejad A, Poursadeghfard M, et al. Whole

body vibration improves core muscle strength and endurance in

ambulant individuals with multiple sclerosis: A randomized clinical

trial[ J]. Mult Scler Relat Disord,2019,32(6):88-93.



