YI-fA 8 Araa uLa.m.n) 9 )..ub Ard B)Lo.{b ‘“c)g.b 6&3)5 u.la Oldlko

ol g ONas (Silso g Slasuinw g i) 9 (w0 i ili

F G woso o ¢" 8 o Lo 5 (805 oo s ¢ SN low

Ol oy e olBzdls (SolSle  cmwaige 5aSSls )

(Ugimns 80 8) Gl 05 1259 pole 5 (S5 olimghy ¢ 2239 55918 9 SilSiags 09,5 -
Ol e G ol (Sl pwdiges 8Ll

I T

Ol s G ol (Sl puwdiges 8Ll .

WARLANF b pdy g, WAALANA Syl e,

NS>

Py oylged ol )hj59 dgbee Casl (Sl gzmed (o055 slacalls I (S olopll
o g e K Sy sl oy § ol 4S5 55 45 iy 145 a5 lg0l 31 £ Lislss
9 Wl JUSl g po p (Sowd 5T (ow)p Sua b fagh ol (ol pls 10gd 0 0,8 50
P00 Glez 030 WV (yeko s ol plol Olilas )l (o yxoy0 of 81 HLac o Idlas colled
4 oy U il jaicmo 1y o/ ol b g 3,0 1Y ilS 0 50 olsul cdlo oGS olils)f
O (Hhae SISl i 5O (S D959 A5 00 LIS gpg i gl .aiad )5 1,8 ol s
Cadlad Jal38l Lid o0 ,ledr tad plojad Wjygod Gidgh o 95 y8 lude (a3l e ge
Ol il 331 g3 om Lo gwlil 3 ol )t 81,31 0 ( Kiws £ 489 susd0 Ll aliac jo Sdlac

g g0 LBl )l JUsl g (S Eacly Al 15 Ko £ o35 (yat SMae Codlad

SN~ LS| s o A Cadlad (S (bl I sl s gl o 319

1. Email: p.jalali@tabrizu.ac.ir

2. Email: a_sharifnezhad@dr.com

3. Email: hassannejhad@tabrizu.ac.ir
4. Email: ettefagh@tabrizu.ac.ir


mailto:a_sharifnezhad@dr.com

WAA olino) 3 jals 8 0 ylod ) 0590 it yg b lalllas vy

EVRY-I

Sl aS 358 o0 wge (Sl 9 50 5 lgmaS 295 Hozen ($B))9 Sacellad I (S elsplx]
(Sl @ atilg o Slala )l ol WS 18 s ples Gl L aglge 50 pglas jsboas
Slils )l Wed ae Slale )| L meye L3l cudle SmalS 5 5 eloplxl 4o &les 56
5 o Sy 3 ST o lse slal el 50 B0 b Sy udlS 3 b o ppat ey
O, les mhaw olS g pwi SRels (olis o Py Sz Ollug ezren ol 3l o ,Slece
Gy osdolml lse yipte () YD) 958 Siped clacled alsplml e 4o 5,
aS 5,5 o il S0,5 sleo,s 90,0 jeS a4 lgi g0 WS oo 1B oy IS Slils )| o as (gl 3
(V) Wigdn 5555 5 6y0S sbooygm ,5 alols slmyl Esly loj y5p0 4 Lol 3150 ol o
Sidsnied SNy ke D9b o Sl S S ESTy S9 0 e AL L (oS (izeen
2 ) sl olpon s Glime (Ral8l g B Glpo SlisS b oS 95800 5325 5 (o8 (90
25 Sews Gaed yoS Al o ol lagslen sl el SLals )l (5 pme 55 pgloe 65
5 B L o pled (Bl TT) 09800 (505 Ss plgie b (39,5 &l j0 (izren 5 (0)
So,28 Dby yude Gl 0 Jg il Hlolss g Lisu el )l ol 8l s e g0 b SS
el oles lay el Sl o 35,0 cuia U oz slouilS 8 50 Lol (F) sl oS
€9t wlal (Y) 358 0 3l 31 10 £945 bl §g0 Eel i) g 098 A 4l yo (51,30
ST s S5 4 455 i el S5 S I s Sae b
olliws ol &dly LAl iz 50 G &S (Fige 0 e de B an sla Wl 8 L oSS
ek o8 b Al S8 0 oy 5 0g walss oy sde (n il (G518
3525y 01,81 5o 5 leS CMSLie o8 5l o5 )lge cread D jgods Wilg oo a5 Do SYeb oles
(AN )yl

Slallas a5 5,5 led] g oo ol 00l bl dalllan ol Siimgh o5 ologz g wluslys
ploal o3 &5YL il 3 b anglie jo asiml p olibs ) 8t 6 5o9ame il eay
GS lalas ) b ey S8l 45 500 55 45 sl ol b cas 1 2] 55 Caadly USG5 1 om0



ry o SBog ladiine 5 ) e S il i

oy 5 Phie Sled 5Ky 5 Vs ey slecil o 5m 00 5 5T slalS 5

OV wboo G810 He3 89,5
ON g 3,00 092y bl )l dlae codled 5w g wae Oliles )| g a5 ailosls lis b iegs
alae Sow¥lgSun g Slastin [0 psd Lol e a5 Dlae codled (e s b cl o8 L]
Olime ey p 4 (V) o) Ken o' SdSTy asS JuS 1) o Odlas o Sloks )l dels wel

285k 0 Bl e 5o 0y 5 b Ble Al ©Mae 55 (ol Sl g (Dlae cllad
aS OMae b sl uilS )8 4 SGop e uilS 8 o ol lis ol Sl B FO LY -
Wb sl ole g Dlac el (i Glejed jsbas wul s (ioli8l Sliles )l Al
Oalidl el (lal oy a5 (69959 Lol )| dials o358l ais co ylid oyo0 Olalllas (pixen
Oliwe ol 4 (635 1o lacl J 708w blod Judods a5 058 oo SMlac ;o IMlac codled
a5l OMae Sae codled liw aas oo lis b yiegh ls (VY O F) coul oliles )l dals
alis )0 oo, 00 b gy Ol il el LS jo loles )| 0959 b ol porr yolias] cl> o
Slales )| (uils )8 g Glale )l Gad alae g 4 Jlade cpl a5 058 o0 DLl )| ey <> L
Codles e ol cel alols,l ool uldl g Gl 3 iuli8l aS g sbay ol aiuly
35 Agly s weo oo lis b g bl fuizres (VT 10) 05d g0 oy SMae o Dlac
L aS s sk conl JIA5 51 S Glales )| 0929 (e j0 a0l OMlae Jdlac codld s o
Goges b b aslin jo lils )l o Dlae codled s ¢l Sades 4605 (il
Ol Eel an jo Slales )l sgzg ws co lid om0 Olaslie Sogew;l (VF) ol i
Oali8l i a5 090 co 3 50,5 5 oS OMac Hgmmes AWl OMlac o SdMlac el
b ]38l Wlgh s oy TV U oS S lae [0 Cliles )l ol e 4y azgi b SMae codled

AY)
b ;0 99250 slaslenl Jdodas ( Sl yazman oi)y5 solad 5l S poloplel jo ol i
S Sl el WL ol ol g )l 513 Yol Sley 85L ,0 b S @l (om0, (s
Jolse 51 (S oy (e (Sl phcs 13 (oS 590 R0l Sedge (DA
@ laid i Sldllas [0 uioen (Y- VA) ool o]l O Lae 10 laeamw] Bald § 59,0 0 o

1. Wakeling



AN liwo) 5 5l P8 0l 1) 088 ¢ b y9 s ilalllag ve

- bl (Kias 15b oy Baa b o ol el fenl oud ax g3 Sdlac cudlad liae
b e 5 liles | Ul cu ) Jelis Slislss )| (o yme,8 o3l oy cdlae  SilSegn sl
ol az )0 VYot Ve &gl L alSul s o (dlas

GR9H N9

ot DMl 5 (haghy p0 o8 15 sl ba Sogeil ulo) s S ojluil aisS yo el 5l )8
Lo oga3] 45 (5,50,0 b (6 yslaaz (Sdcm] 5 5 ilon Al (23559 Al s Jolis lag]
L3S ol i H0 u>’>‘)'? Jee ddles @Vl i ol 4l jo =279 b_f.\.iow’l dasle lylo
WAl ade Gheghy ool )0 S8 5l iy Sl elail jo 5e 5,1 el Lade lag)len
MAY £ VN i ouSlee Jlo ToITO + B i 5uSilio b lsz 90 VY «ubulial,
s 3 Jolo gl 5 0in,S &S b bl 0 yieblo WA £ VIV (03 5uilia 5 o,55LS
a5 pmly e E5Le 3 o (s Lol )| JU 5 cpaizean g o] 3l ol Dle callad
~loste 90 slamied Tl iy Joli) AVl s (s ot 5T ssliss Jeld)
b gy 2 5 mlone 331 nl Tl

Pl i sl 59y 5,180 SN L wl (aseiie ogesl 1o 55 sl Il (g IS0 2SIl 5l iy
43T (3 99,50 518 e Tl B o gl )l L 0550 (59, 0 aulss Soge3l 5l jslateinay 05
s 0l alules  Soge;l 5l e 00ls (g9 4 99,8 8y 5L, Al o ol jo Lol j5iws S
a2 el by Tl 1) 955 9558 a5l 05,8 50 98 a8 0l uped by S sl wl 058 L S L
02olS gl JSI Lo gs (6 1350 xSUI oo cgo (youdl 5 5l o clamgs 50, oolel jalateds (YY)
Ol oo eols 13 dac sla )l sliwly slacal o aog i8Il G s (0D el Ceoglie
05,0 a5 ok bl el (pl 5 ae clled iovw jelateds ool wilas (il
5l e 0 oy Slallla ol 00 ) 53 o i ol Sl 4o alise plas
OB-IY) S o Jood oy 0ads)ly 83,0 51T, 530 cn i (2,5 Gty 5 215 55890
oddoll SMae 0,5:40,5 5 9,0 05 s g Lo Foud 4 axgi L AVl OMlac jo rixen

Sgesl (V) st (i ogeilonl 5 sladijed (sl (St Odlac Jolis oot cnl po

1. Squat

2. Lateral Gastrocnemius
3. Vastus Lateralis

4, Lower Thoracic

5. Upper Trapezius

6. Splenius Capitis
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1. Turbosonic Therapy System
2. Myon Aktos
3. Myon Aktos T
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1. Root Mean Square (RMS)
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1. Paired Sample T-Test
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1. Muscle Spindle
2. Alpha Motor Neuron



WAA lino) 3 jals 9 0 ylod ) 0590 ¢ it yg b lalllas Y

| P B K- Y= id L OW] IPG SRR S SOWEg E3] B FRPR YU J Y PR GOWEg g -
YA 83lasl o olales )| Jl lode g aus 0 YO s3lail 4y )l e dlae ;o oadojdle 5 Idlac
Shac cdled ilidlogzg b > ) (golige dlac o aS Je o (D < +/+ V) cdl yiljdl oo o
S5l o s g (P < ¢/ )) Gl relS LBanS S bl e cue o Glals | sl Jlade
dlas Mac codled wls jo o b plogzgl «p < +/0F) cél uwlpl JBoauses b )l
Sl 53 (i Sl 3 Ble Collad i 85 3550 sanlin 5 oz (ol (2l 558
sl S P <)) cdl gl Sl 8 e baglie 0 as, o VO L T 550 0 of 3
P < T00) cl oo i K0 a8 Catie Dlae Sudlad oldl e b aslas o Jlaas
e boawlio o a0 > ol ()5 golBgs dlac i Sis saseo;lid asl o)
ool i ez opl (B elBas dlae jo wlals,l iol38l T dses aS el Koo sanS S Ll
Sl b olpen Sliles )| JWSl o po pliae o SloaniS oS 10 ez 50 &S (g oo S ok
LaS 6,50 )8 cuta o (Jg S jlao ()5 (salign dlac 28l julEl Sdlac
Gsligs dlac ol 3l pl jo cdls il clals )l JEll oo o Jlade Sdac codld il
IRGATFLOWESIE SN P

g J5S sl o oM Ul (Soas oliae (l L wgd oo csalive @l 4 4255 L
Codled Jlade o381 L (655 e Slas!  5uS mhnms 4ol )0 g Wb oo ralS SMlae o Slils )|
-oai ated SMlac a5 Sloj U azecis o ey co pp Ll )| prbans ol381 b ablie sous s Sdlae
Sy el gab S Salasb 655 e Slacl S g awgy Slalss ) i) el
olac! S phm J,S 5l g, codlac o aliles )| Jlal il jlade  Sws £48g 5l o
ssb SLals | Jl o po 5 (SHlas collad e (Kiwd g8 b S leas sl (635 5
baonlis Mae codled jlade Gulidl b oS Jb o il oo Gili8l OMlae o e
iy e & Ceul Sgpdn abae )5 (S @ Dle (Fige 50 5 S i Dae )3 (S
(gl Baigs solBgs dlae sy @S (nl b alie ol il 5o alae o olals)l Jll
oMo 5l il (Sws I o aS 89d oo cdwlive 35 (V) o) Kan g il jasls o o0 dalllas jo
bl oo, leas sedly ilidl olals )| Jl e o galdgs dlac jo wad Sz
SMae o lil )l Jl ooy a5 as oo lid iegh cpl j0 0,50 o plil 51 ol
S gy il Bl odew) (S jlas i 4 SMlas &S Wb RIP Sl
b asless ol clils )| sl co o JelS S



Py o S0 gy Sladiun g1 53 gt (S U

OMae 10 ( Kiws o Mae cdlbd lade a4Vl jo a5 e oo lis AV gl ow)p

@iy (P < e/ )) Cenl o3y i AV laized Ale I oul-loste 5 (Sl iy
5 O 5 (K 51 8 ST By, iy 5V L dlia 53 (35 5 a8 (sloiansd
et 2ol gy LL(FY ) Canlinl jop 42538 slo joghy bl b aS ais olils )|
ON has - SISl piaw ;o (Sws ol b 0gd e cowlive AVl OMlae  Siws L
OB &8 35 alas o Slalas| JUE! o pd Gliae ol mSlose 5 (sl iy Mae 5
doys VY il ity e 5o lale )l il ol e 28l i3l o2 Cend o
ol il ien ol 0390 (P < /0 1) woyo YE il (slo e dlae p3 5 (P < /0 )
—loypo dlac glp g (D < +/2)) o, VY ol iy Odlae gl asVl ced jo SDlac
e o olale )l JEsl ) Lol mls oy oSao@gsms] o5 (B < +/+)) doyo Y8 o,
5o 0ddoydle i SMac Codlad lie a5 wo g iS00 Cend j0 cauS S Ll ol 3l (glaaijed
Qo Ve a0 Slilas )| sl e g <8l o381 (0 < /0 V) 0o ,0 OA oyl e 4 dliae -yl
a5 ool (0> 1+ 0) G olins ocglolins prlans Jaie 4y azgi b a5 cdly iyl
O35 5 705 90 Gs7ed (2laslow Slml Sl (05 5 508 Ceond o Blals | Al 25
(S 3lom] 45 098 o0 Jol> 4 (nl gl (al @l Gelely (cnlple (TV-YT) 008
“ ke ol 50 05 b g pe Sl ol slo s 5 (Sl sy DDLae 0 LIS 2 e

S5bign Bl 3 95 5 15 8, et ale
e Sl s 5 (K5 58 D 5 a0 gn G5 Sins, al S (5 S re
Sliles,| JUl o po 5 (lae colad Jold Gimgly (nl )0 0adi gy it 99 50 jl0de (o
S £ bazms s 55 g3 g8 PLe Colled ke 3l e e 1
e Bt Sl e £al3 L 555 e olael 5 s ) i o e o
ol b oo lblas ) JUl gy 45 5,50 0 5 05 oo S | cdlae o ol )| dzal
Ol a8 ey il oad S (o alac aS 0,8 Leol lgi ool oli8l Sdlac
WSl Seend 3 aS (5 gk 1S (o0 )13 (S 5l (S8 SIS (oyme s e SMlae
2338 e ol Slo e 5 Sily (i sloaliae @Bl Cand 105 215 g dlae
wolale )| Jlnl cupo GRlBIL glejen Wilas cal o dpj syl (555 psine (S 5l
S0 gw )l sl o B AL 5 4yl jo cos S 1) Jlade oy yiiog 58 SDlae codled Jlaas
ol,8l glasized ¢ >, (gol8ge A jo wlils )l Jlll (g SOl L el a4 azgi L



WAA olino) 3 jals 9 o ylod ) 098 ¢ b yg b lalllas tF

(S 3l (5 S Sy Sl Mde (al &5 S5 am lgien 975 S 50 OMSES
Slaled )| gl (il 4 azgi b coleyo ailazdls oy @ilae plo b aslis jo o)) p gt

R N U P VO RPEN R VRPES EvY JEH ISR CE XUV A Ry

iy

Slals )l (o yme,0 a5 (0l 31 50,5 5 5SS b o) leceend a5 s aoes pl 4 el oo

10.

gy dnle>

F W
Moseley M, Greffin M. Effects of display vibration and whole-body vibration on
visual performance. Ergonomics. 1986;29(8):977-83.
Moseley M, Lewis C, Griffin M. Sinusoidal and random whole-body vibration:
comparative effects on visual performance. Aviation, Space, and Environmental
Medicine. 1982;53(10):1000-5.
Bernard BP, Putz-Anderson V. Musculoskeletal disorders and workplace factors: A
critical review of epidemiologic evidence for work-related musculoskeletal disorders
of the neck, upper extremity, and low back; 1997. Available at: certisafety.com [ cited
2019 Sep 23]
Seidel H, Heide R. Long-term effects of whole-body vibration: a critical survey of
the literature. International Archives of Occupational and Environmental Health.
1986;58(1):1-26.
Lings S, Leboeuf-Yde C. Whole-body vibration and low back pain: A systematic,
critical review of the epidemiological literature 1992-1999. International Archives of
Occupational and Environmental Health. 2000;73(5):290-7.
Mani R, Milosavljevic S, Sullivan SJ. The effect of occupational whole-body
vibration on standing balance: A systematic review. International Journal of Industrial
Ergonomics. 2010;40(6):698-709.
Ishitake T, Kano M, Miyazaki Y, Ando H, Tsutsumi A, Matoba T. Whole-body
vibration suppresses gastric motility in healthy men. Industrial Health.
1998;36(2):93-7.
Dupuis H, Zerlett G. Whole-body vibration and disorders of the spine. International
Archives of Occupational and Environmental Health. 1987;59(4):323-36.
Blood R, Ploger J, Yost M, Ching R, Johnson P. Whole body vibration exposures in
metropolitan bus drivers: A comparison of three seats. Journal of Sound and
Vibration. 2010;329(1):109-20.
Hulshof C, Van Der Laan G, Braam I, Verbeek J. The fate of Mrs Robinson: Criteria
for recognition of whole-body vibration injury as an occupational disease. Journal of
Sound and Vibration. 2002;253(1):185-94.



fo
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

er S0 gy lasiin 1 3 ,) p i Ko il 1 I

Greenstein D, Kester R. Acute vibration—its effect on digital blood flow by central
and local mechanisms. Proceedings of the Institution of Mechanical Engineers, Part
H: Journal of Engineering in Medicine. 1992;206(2):105-8.

Wakeling JM, Nigg BM, Rozitis Al. Muscle activity damps the soft tissue resonance
that occurs in response to pulsed and continuous vibrations. Journal of Applied
Physiology. 2002;93(3):1093-103.

Lam FM, Liao L, Kwok TC, Pang MY. The effect of vertical whole-body vibration
on lower limb muscle activation in elderly adults: Influence of vibration frequency,
amplitude and exercise. Maturitas. 2016;88:59-64.

Pollock RD, Woledge RC, Mills KR, Martin FC, Newham DJ. Muscle activity and
acceleration during whole body vibration: effect of frequency and amplitude. Clinical
Biomechanics. 2010;25(8):840-6.

Krol P, Piecha M, Slomka K, Sobota G, Polak A, Juras G. The effect of whole-body
vibration frequency and amplitude on the myoelectric activity of vastus medialis and
vastus lateralis. Journal of Sports Science & Medicine. 2011;10(1):169-174.
Ritzmann R, Gollhofer A, Kramer A. The influence of vibration type, frequency, body
position and additional load on the neuromuscular activity during whole body
vibration. European Journal of Applied Physiology. 2013;113(1):1-11.

Perchthaler D, Hauser S, Heitkamp H-C, Hein T, Grau S. Acute effects of whole-
body vibration on trunk and neck muscle activity in consideration of different
vibration loads. Journal of Sports Science & Medicine. 2015;14(1):155-162.

Small K, McNaughton L, Greig M, Lovell R. The effects of multidirectional soccer-
specific fatigue on markers of hamstring injury risk. Journal of Science and Medicine
in Sport. 2010;13(1):120-5.

Borotikar BS, Newcomer R, Koppes R, McLean SG. Combined effects of fatigue and
decision making on female lower limb landing postures: Central and peripheral
contributions to ACL injury risk. Clinical Biomechanics. 2008;23(1):81-92.

Miura K, Ishibashi Y, Tsuda E, Okamura Y, Otsuka H, Toh S. The effect of local and
general fatigue on knee proprioception. Arthroscopy: The Journal of Arthroscopic &
Related Surgery. 2004;20(4):414-8.

Hargrave MD, Carcia CR, Gansneder BM, Shultz SJ. Subtalar pronation does not
influence impact forces or rate of loading during a single-leg landing. Journal of
Athletic Training. 2003;38(1):18-23.

Dionisio VC, Almeida GL, Duarte M, Hirata RP. Kinematic, kinetic and EMG
patterns during downward squatting. Journal of Electromyography and Kinesiology.
2008;18(1):134-43.

Maller E, Kroll J, Lindinger S, Pfusterschmied J, Stoggl T. Science and Skiing VI:
Meyer & Meyer Verlag; 2014.




AN liwo) 5 5l T8 0l 1) 088 ¢ b y3 b ilelllag t5

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Pope M, Wilder D, Magnusson M. Paossible mechanisms of low back pain due to
whole-body vibration. Journal of Sound and Vibration. 1998;215(4):687-97.

Devries HA. Method for evaluation of muscle fatigue and endurance from
electromyographic fatigue curves. American Journal of Physical Medicine &
Rehabilitation. 1968;47(3):125-35.

Cho Y, Yoon Y-S. Biomechanical model of human on seat with backrest for
evaluating ride quality. International Journal of Industrial Ergonomics.
2001;27(5):331-45.

Jalali P, Noorani M-RS, Hassannejad R, Ettefagh MM. Modeling the central nervous
system functionality in controlling the calf muscle activity during running with sport
shoes. Proceedings of the Institution of Mechanical Engineers, Part H: Journal of
Engineering in Medicine. 2019;233(2):254-66.

Jalali P, Hassannejad R, Ettefagh M, Noorani M-R. Optimal design of sport footwear
with considering energy dissipation of lower limb soft-tissue during running. Science
& Sports. 2020;35(6):405-412.

Eklund G, Hagbarth K, editors. Motor effects of vibratory muscle stimuli in man.
Electroencephalography and Clinical Neurophysiolog.1965;19(6):619-628.

Lebedev M, Poliakov A. Analysis of the interference electromyogram of human
soleus muscle after exposure to vibration. Neurophysiology. 1991;23(1):57-65.
Khassetarash A, Hassannejad R, Ettefagh MM, Sari-Sarraf V. Fatigue and soft tissue
vibration during prolonged running. Human Movement Science. 2015;44:157-67.
Burstrém L, Nilsson T, Wahlstrém J. Whole-body vibration and the risk of low back
pain and sciatica: A systematic review and meta-analysis. International Archives of
Occupational and Environmental Health. 2015;88(4):403-18.

Bovenzi M, Schust M, Mauro M. An overview of low back pain and occupational
exposures to whole-body vibration and mechanical shocks. La Medicina del Lavoro.
2017;108(6):419-33.

McBride D, Paulin S, Herbison GP, Waite D, Bagheri N. Low back and neck pain in
locomotive engineers exposed to whole-body vibration. Archives of Environmental
& Occupational Health. 2014;69(4):207-13.

Johanning E. Back disorders and health problems among subway train operators
exposed to whole-body vibration. Scandinavian Journal of Work, Environment &
Health. 1991;17(6):414-419.

Krause N, Ragland DR, Greiner BA, Fisher JM, Holman BL, Selvin S. Physical
workload and ergonomic factors associated with prevalence of back and neck pain in
urban transit operators. Spine. 1997;22(18):2117-26.

Pope MH, Magnusson M, Wilder DG. Low back pain and whole body vibration.
Clinical Orthopaedics and Related Research (1976-2007). 1998;354:241-248.



A4

cer S0 gy lasiin 1 35y i S iU 1 I

SHOEL

s (Sid il dazme e 3| Lo o5 s e Sl5ica b (Glem Sl
9 b iy b Sllllae . pludl pay SXlae (Slgn clasin » 45
10.22089/smj.2020.8078.1400 : Jlmys duslids Y V-FA ((YS))V) ) YAA e

Jalali P, Sharifnezhad A, Hassannejad R, Ettefagh M. The Effect of
Vibration-Based Fatigue on the Biomechanical Properties of Human Body
Muscles. Sport Medicine Studies. Fall & Winter 2020; 11 (26): 31-48.
(Persian). Doi: 10.22089/smj.2020.8078.1400




AN liwo) 5 5l P8 0l 1) 088 ¢ b y9 s ilalllag £A

The Effect of Vibration-Based Fatigue on the
Biomechanical Properties of Human Body Muscles

P. Jalali!, A. Sharifnezhad?, R. Hassannejad?, M. Ettefagh*

1. Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran.

2. Department of Sport Biomechanics and Technology, Sport Science Research
Institute, Tehran, Iran. (Corresponding Author)

3. Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran.

4. Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran.

Received Date: 2019/11/09 Accepted Date: 2020/04/04

Abstract

Some sport activities such as skiing causes athletes to be constantly exposed to vibrations
caused by rough terrain which can lead to muscle fatigue in many repetitions. The purpose
of this study is to investigate the effects of musculoskeletal fatigue on vibration
transmissibility coefficient and muscle activity in subjects are exposed to floor vibrations.
For this purpose, 12 young men were exposed to floor vibrations in the squat mode at
frequency of 12 Hz and intensity of 0.9 m/s? to achieve complete fatigue. The results of
this study show that the occurrence of the fatigue in the musculoskeletal system of the
body increases the amount of both variables of the study simultaneously. In other words,
increasing of the muscle activity alone does not indicate fatigue phenomenon. Because
according to the results, increasing the amount of muscle activity without occurrence of
the fatigue reduces the vibration transmissibility coefficient in the muscle.

Keywords: Vibration Transmission, Fatigue, Muscle Activity, Musculoskeletal
System.
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