g 3 Ao S92 (359 83990 3 Wby y

100 gl g ylgs/Pgw 9 o & losis /Pddas Jlw

MY i o ANYY i by SCVARYL BRI

oA LSy ilisee G 93 b (55 QUL - (o g (oS (g3 Alia Sl 51 dunn e
29550 S B0 2l o1 Syt 513y VS (515 3l 55 gl
" e Figuigles puime TSEI i Lol s T(5 S g < Blsy s

S

o liialle > Slowe 3,Sles 390 1y 2l 03l S plgieas WBV) gy JS oy pmg Ol o B g alslw
- eSS dilisee ©d 93 L (55 b g o IS ey Sliye atin o 55T duglie (imgy ol plos s sy e
35l SOAYEYNS o :Sike L) el 5ye Y8 :Redgy g g g dalls gy cMac L3 5ely xSl sl
Sy hges Uhay 4 (mpeyio p pSoWSYFINEIFA S0y 009 (sl (o SolS YW/ FEF/EY )59 ¢ ol VFA/YEEY/A
Slipes 535 s (N2)+) 558 5 (N2VY) o8 s (N2IY) g S 1095 sty (oS by 5 olsisl e
WBVaihs i) wslite ©ygod 39 sio oo ¥ il 5 55,8 V0 5 ¥ (puilS38 b s 65 5 3L b 09,5 93 53 (3
oS 59y (b OS] @Y welw GwgSao (uisSls (JolS (olid) Cumdg Hloa b aldd ¥ Cdo 4 (b (o colyiwl ¥o-Y0
bl s 5 Olb ye s Jlesl 55 Sl Sl jad ohhen 4 win cudn Jsb 53 9 4 > duls dw (ydi s
slaian ) gldds S Cuw b B Jgl atin > (AdBaS Cuo ) alBd jd iy YooY0 LY oV o 0 S wlie
w OMae (o9l pw g3 ©Mae 3 (BSaleg Sl slapadld b Jlosl 095 53 2 (sl (08ig)iin ©ygod piis 5 piin
Sl g dhae el willos 5 38lge e Cons gilu b wb Jold Sy pu g dlie 5 ) Cusly alas gl
bl g gsejlin 4> Datalog-MWX8 Bluetooth sl,8 ke xSl JUiSiw ol olfiwd | adlitul b oMae olg 5:K5ke
¥+ a5 SPSS Jlgleys 1 g mosly Jloogarios sl 5,8 6pSo3lul b uilyly 5T o)l g, 5l A8 b atin ot
Blse M cos gilodld ob) 3l Taslog Sl sla s ls DAl s €35 L5 )5 (PS+/+0) (g,bline prbaus 05 o3lizul
b anolio )3 05 9 3L b b (o yed sloog)S > Sl g (SBsb pluil Mae > (alae plyi (ke (83 5 tels ille 4
ok Sslis S plag iU sla s 1 pliSn )3 (e 05,5 59 et bl (DS 1+0) 3l oL (5 olins Sy J55S 05,5
b 35S 350 s 5 O = s (oS5 Ay SAD 93,3 Ay 55 4108 5 AT (P>+1-0) 45 esale
b oo it b5 il ) dauo ol (ke Lol ] ol il (e Jliss g JBgs slaplul » SMae S S

el (B S galog Sl (o (S (07 155 (509

Ol g3 «(6lg e S olStils ¢ 0359 pole 0aStils ¢ o355 (ST je8 655> s> )

r.asKari@NSU.AC.IT : Jsue siaursi ol olsm 8 lasm oS oSty 359 pole 225001 (8559 Siolaeied 09,5 Jlobial ¥
Ol olgse ccolgums @S> oKy (1359 pole 0SS ((o3)yg (5ol sed 09,5 Jih ¥

Olrl lgjew «cly s S oSl (559 pole 028l (8559 SilSoga 09,5 slutils ¥

Ol Qb (i oSl ¢ (SBjy (dige 095 okl O




1E00 Glinwls g Jlgy /Pgaw g o 0loud /padds Jlu /6332 il j9 §Iolos jud sobindgjy 5 90

Aodko
sl ol (V) ol ond iy po3 SV g Jlo £ giollo o Sloe caligy plojle oy bl
S g Slowr ol (lie (ials g 5y Jlod b & Cusl sl (S5 (b 09, | Ol LB s
ot 3 45 SYME] e & 5 39800 yisber (Slo 3,Kkee M) iy Lial3El b casl ol yon
@38 (Sly el (> Scudgize Gl jogada 9,50 Ojge 3 e (Sfgle b
2 dhas lg Sl o504 wlae €08 5 035 cuanl culply (V) 25500 alljgy sy plsl 3 500
2 586 Jaio Sl el g al 51 o) U 935 5 Sile (glo g (Socdlad 13 (yama 331 2,8los 0920
sl diodges el 1 (6ol (sl Wigd e ploml o) (g9 ¢ & (i Syl pll (V) 3> (ol
) leobing owz pll (Bl g e wu iyl Gopgiinl wiile) il (ol (b bulyd (B
Cudy b g jelosbolie (U1 (6l Sloms lacusgiome plo g Jolie (pd S5 (Lol L 3)d dhavlge
I Ssopsle Jlo o (¥) 23,5 0 (T L Sliyjo5 l plosl 51 o b g sl 03,5 59 (6508 (o508
O pled (g iy pod 0398 0 i Caml (pdi g Ol ped 3L (2 Shg iz h> & boay S

559 SN > &S Gl S Jled & 81 (el 1) Sl el ) loged cunl (Ses
Oy Kl oo (pimen S ald )la JSie (8 olyy3 48T 33 L g W) (23559 slagle 53 39290
dile SMac ;5 (eglie pyed b alie oy )8l 3 mm g ol 0l8l o e ) Sl dlae

(¥) > i3l ol slmosiisil

b g39me gty 038 g (slaominn 51 oS 1l g b (o pad gy (WBV) 0 JS (g
aobiyy (8) ol (Sl iyt e 33,8 b ol b cypype il ) g S o o3lital SISV
b e S50 ) (2 BB gl 3559 5 Gl S8 4 Cand (e 33 )3 oy g Sl yeS
(5) 15 oolitl S g ymrgy baoss oS sl S sl 60908 b)) Job sy 5] Lol Ll
B0l edds yi)5 sladialy g fCunl yuxio 5 £ UAY/E Gl e 231 55 addllesdjge s yog (wilS,
J0 ) i aels b ojagas 0dgae cpl | Somly W858 42 )51 (V) sl slite yia oo AU pteg S
IS5 23 5285 b Ol (A) 29 o s Slaplil 4y ol sl Lol e 0uB )5S 30 teislee
355 ) Sl g 5l (86 Sllio 5 Wl (o 0lStod p)8 i (55) (bl Slacumdy 5 Ry
Sl (b 4B)S IS & el plaio 025l S bl (55 Qb b (gilgn Sl el 10> g9 51}
95 0 & Olaped Jod cnl ogdedy 9d 0 (B9ye (B Cooliitul drwgs (pizman g Cullsd plSin Mae
Gl Moyl Cllad S (35 UL (303 & 394800 4liS (V1) distud laye (038 5 Sl Ced S0
Salon dgu0 (Sl (Jol ((Bgpe g (ol oMl (e Cuslial ( GHae )8 (Ll 4 xie
5 o dgue o (2Ulg5 SRl Jedll S 5 Joo cas s (RIS p o) Sgute s SHs g (srae
G g5 93 o el dgs Sl ) lSer T IS (V) 2980 sl o815 5 (S5 cakS

(V) Wlod)S duogi yliiallio 53 (S S 5 g (Slowe 2)Slas doue sl 1) (silon g (sioglio

I'Whole-body vibration
2 Coffey et al



U G g alifo Db 93 b o) b - i g oS jT O 00 o S 51 ewolio

iy Oloped e OMas el ((EMGIms) So Ul edld oS wlools lis ldllas 51 6 baan
alae @B day 3 Gudnyog Oloyed ol o)by (Al ks L(WAFNANS) cowl asl il
() sl oldlbas 5y o THLaslsl ol glisl pae g @loyes opl (SEL Gada byye Ll o
5 WYY iy & TS5 ol ol L WBV b e ¥sb (52505 cuto il csim ©lllas > Jlocull
05 slaypud ohg cpyed WBV &8 aSilb (V) ol oy 30l 4y alae fly 5 ©)id 5 +/2%
A6 Ll (PN cal ot las Stoglio (sla b9 JaSo 5 Sl gy lgies 5 (V) el (5L
i3 4l g (3,08 Uag) 5 (S8 caleld) (p2ped sla Sy 4 (St ¢ Sloner Skl olie 5
sl ile el (sl pogadas (559 slaculled plsl ) oS sl o)l ((ye £ g e«
G55 9 e Ol ome Jpol Culey g Slased plnl o o Cul (03559 sl pe g Sl
YL Cus e e 03y, astine 5 e (S0 g dlel) b gy b Wb awm bl
9 Jeolie g9y ke OBl Jy WS o0 2)ly oyl g cMae (59 (sytdn sb HUES 42 ST o pg
Aler odapmg omb ©08 (Bb 5l 9 3l W)l g pdicanl claplil & il ohag b sladg pad
(Vo) ety anlyss (3 (g9, (oA ot g Cute

son ki clo g 5o s SoySl slaasls 1 WBV b oy ped clocsnd 55l dalllas (ol
0ol cS s Gy Jhainyge Mae I T Mas Sl edld U el laylpl o] 1 2SS,
Clad gty il 5 dlge OMas Cond gilodld ob Jols EMG culld cloyize (V) o
U 31 Saslog Sl olKs ) dlitl b 4wl &M g 5Sike LlS )b dlae atels) e
5 5 o W e p ol by Mas slacdlé e b)) le e cnl - cusl L))
oalizldyge JlBsb 5 o slaplal )3 ol 5 058 e955 Mg oo e L 3 Lasasls (ol (6,138 51
@ a9 b (V) Cunl 03,8 wal)d (iSuplys g (aped sladely and Cap e Ml 9 5,5 0 )18
ol & placuje g b Shy blod 4y g (il (5 yieS 5L 5 Clieas 4 5L (g2 4l jaeS (o9 sladeS
M 3l Salog Sl cllis s WBV 5 55 Gl iy joi S 55 5ol 1 oS oMbl 45)ls o503 43
Al & do i b ol oduis asciie WBV @l o (gl (solles disld — wslS)8 5o 9 3)0 259
daly ool 33 S (yp 5o (2T Slabe) (hidiske pslaieds iliSie (S dinejyd oS Sl
oy (5§ Oliyed Sl (GAd o & 390 Sl cpl 4 Gl pol 30l Ban (plply faBb e pre
LU Scwl pp5e dalle ghye > (Sl Saleg Sl slaadls dee 2 (55 Sl b oolen 0 S
lacins Glo g (5pSity Cap olo bl anily Sl 4 |y caml (508 & She CAd o sl
28 (b el g ogllas (o pe5 asly S el (g (Slowe

oBR93 )

oS Bl by ol SIS 5 58 09,5 b iselm 5 e 2ok b 228 des €5 ) S
logadly p cilize G 93 b (55 b = (playny (o )y diin Cutn Sl dusliie 4 &5 39 oS

I Electromyography Root Mean Square
2 Overload

3 Large Effect-Size

4EMG



1Fo0 Glinwls g Jlgs /pgaw g w 0lod /pdds Ju /(63328 i j)9 §I9los jud sobimgjy £ 9

oS oSy gl aiaS > g ol adlas iy Malls e cMas b5 slog Sl
s Sy > IRCT20200109046063N1S oless o IR.-HSU.REC.1398.002 sM3) 58" b (6519 5m0
25 436 ol Ll ool S

5 ooliil b diged pos A3 el S50 5 Sl Jlo Fe=Ve p didlo e Joli glol axels
et s g +/¥Y 51 0jl0l 5 /% ol b ),S5 eloe Sl b gl ysel el G-POWER 33l 5
5 Ol 45 ¥ Lol ys daly 3pe diedlo OF o 5l e (PYFYIVY=YY 035 s 55 Y5 /40 ol W]
Foo ¥l B b g (npe (N2IY) 0k Gad Sy (G2 p05 09,5 Ao 2y )98 guSy g (Bl by &
Fr Y0 S8 L (o png (npe5 (M2VY) 05 b 93 (G ye3 09,5 ¢ 95 SUb (pyed + oo ¥ il
sy e Gl BAD e (oS 9 (N2)1) U388 09)5 9 (95 Ll (pe5 + e den V¥ aels
Y o ) olael a5 g ysbody b oolasiwl (b Gb ) ool (gilw Bolas gy il (6585 VY 09)5 dw > Lidgh
P b o5 055 sl F g B olael g o5 CuS b o5 09,5 slp ¥ g Y olael (58 09,5 (sl
il U sl aol] Ggad o oS5 b g s yasidie 3,8y 09,5 pol iy b 0 4B S L
Callad (gl (Folel doliiny (559 5 Sbiy Blgm 528 M!Sy ol & (gl sy (05
A oS5 o g3g05] lawgi 392 asbicyls, 45 5 5 (PAR-Q)

0955 9 Mb (lo SKie (i peT by SaCuje g 305 plxl jl Ban (g dule S 3 BSES S
Slolae ploxl (pizman g (S5 plog il slaadlds bnsd o (35 Sl 3))g 9 (b g oSaad L )18 plox]
250 5 (S 4ol iy jl odlatl b eges oD g (yniils 5 Jolid 399 Loyl A 000> prudgr (S
Cllsd (Mol sl oy 1 odlil b (859 Sliajed ) it 850 oUly (Sl o8 KI5
oosie s (Jate (slas o 5 205 o] gz, BT (Boye B CYMS] pae 5 Glowe
Fsman S (s pS slhoye 5 Sand ISLe oy 9 55 s 3 (Sgvae Jolae (gl 4 ay
Solor 9 (5> Clghre il lacigie g Sl (ISl SMae SIgl (oL 5lj o b plys
B3 g Glowe Jlatnl OMSs ((fapo5 Sludr 3 plate &858 pae i eld 35 2 kalpd g 09 g0
Dt paSud

wlo Bl O)poty (pyed ple Jool Cule) b g ordplol Olilllae iy 4 425 L WBV (5 po5 aaliy
oo 9 Ll olaiBl (35 )5 g (egee (95 p)5 odutS DI Ml gy pe8 Slude 958 )3 g
2 sldaBaS Cus Hloa) BB Ve duls 2 )0 g duds du dlan ya g dan Culd Gde & Cpd oy e
GAB) 93 09) 5 (Shj Cad) S (G peS 09,5 )3 (po> Wi Jlax ) SARBISy Cuw iy 9 gl wiin Sl
9 P ¥ Gl L G09S 3 S8 g peide o bl LSy 09) 93,0 (sl aiely S 2] (o5
=W ol o coliol 5 adl YeoF o w coliwl 00,8 el 5,2 YO (uils )8 L 40 09,5 5o
céls Excel Pro Jao n plod cpinpg (oped oSiwd g9y pasuin glacansy b & by agli A-
CilonlSy el g 391 o1 Eliyped cad BT ) gie L .5 pbul o)l e FitVibe leS
JyiS 09)5 (8,8 Cjao ol slapyle) Lol lBlan slaje,y ;0 il yed wlSiws i) 5l (slosmlive

' The International Physical Activity Questionnaire (IPAQ)



P G ..o o Blizo 0D 93 b oo wlib - i juog GuuS 43 (o pod odias i 31 suwsldo

Ol g cpyed el a0l g plosl L3 lgy Gollas 1) 395 slacllad (o jed aaly g9 gun aldlie (o

! o.).»ﬁ&‘)l | Ry g \ J9‘J> 0

(Y 9 ) 29,5) it prrg s o3 ol 1) Jou>

Col pw! Slani % adBd
Slass Col gl '
. o ; e aals | uils,8 L
Glulr | o ; ; . v 03 095
» ol i~ wiaf | win ¥ | (oulw) | (55,2)
w2k > " (ast)
(CA )] 093 | Jo
SS9l o)
WYY elast .
¥ N Oy | G
SS9l W
3]
&F b olad!
Y Qe-VYe | FeoFO | O#) | Fa) ¥ onn e
SS9l ")
A5V ol .
i Ol gy |
SS9l s
a3ty ol

YO uilS 58 b (o5 ©and) ¥ (s pod (50095 g yio o ¥ diald 5 35,0 Fo uils ;8 L (5 coad) Y (5 yo3 (slog,S
il o o ¥ il g 35y

Lmi;w).)) Ao <9y e lw L)"?SM u,w&b
Cudy Cundg ) (o) 89y b o (g9,

(Cybo ynrg 4o 4

lacaws) JolS sl el

ol (e 59y gily 9 15yl JLE )




1E00 Ylinwls g Jlgy /pgaw g o 0lod /i Jlw /(83128 )19 59)g2 jud bobigjy & 91

&Y oS 597 (03 Bl 5 o3 IS ) L IS

O g 0D (59 (58S )8 lide latursg 1) JSu

9 9o (25 PS5 JSb 4 dddd 0V Ce (5 25 e ipliialle (i (95 Gl (o yed aaliy
gy S Sliyped g 8 oy BB gy Sde 4 ()50 Jas g el 35 b bld paasS (s
o Al olude o g ad goyd (GBS Cus 93 ) g 2003 b 55 ooy Jgl Al Sl e
Olee (VF) 2 Jlosl adds (o by Yo V0 dlawi 4y g s oy colywl 4l Ve g (dlaadoSy cow i
e 5 (6o ¥ VF s sla adyd (V) Sgr csjlital S-F+ Lo bawgs 5 ol o
Oy dtwnl (3B) ol 5 (S S o ol Jlb ol il ids gy (35 Qb g (g eSO A

Gl 02581 Y oo 13 55 ol o pe5 4ol b S

5 SUb (o p03 aolip Y Jgo

s | s | el | ey | o)k | pgw | 90 Js! )
5 5 I O ¥ ¥ Y Y Cow dan
) ) ) ) ) ) ) ) (48aBd) Lews Hlo;
Yo Y. Yo Y. Yo Yo Yo Yo (49l) Lcuw o Col !

FouXd | Yoot | Fo¥d | Yo-Yd | Yo-¥d | Fo-¥d | Ye-¥d | Ye-vd B> (3 by DleS

Y Y Y Y Y Y Y Y a8 > Olds dlass




90 5 -vv o BliRo Oaub 93 b oo wlib - i Jug GuuS 45 (o pod odias i 431 suwsldo

o e i i Jglo ) oS Jlo)> Sd s 0,85 VY 09,5 A )3 gajl 45 YF o (shanl
5 BA5 Blo 5855 5| oy yed el 4l pae g opped jl 8b slacaw] b 4 Busses,s )l e
93 09,5 3 ¢ 33905l V) (3b; ) K 09,5 > oS wkile (3L 53905 ¥V osudia] 13l Gl 5l e

sy 5,5 o V¢ LS 5 55 nge W (5 )

4 N\
azlg ol 3l

A OT=Lls ot )5 o] 3l olass

| — S5 F =axlas

09,53 LArass 09,53 LArass

ST = oS Sl Y = s S VY = ol ool

- s

S5 ) =6 Ky o 55 Y =6 oS poe T EG S e

= oud el g a2 = odd ol g 520 = ouds el g a4y

SEAN A 551




1E00 Glinwls g Jlgy /Pgaw g o 0loud /padds Jlu /63328 il j 9 §Iolos jud sobimgjy 5 97

Sl slaphil > Wlrs g olge ©Mae comi "3l Jlb wa 1 Jold (e (S SIl cllad (sl e
C oged g GBs g (Jlod slaplil 3 Mas Ty (ilS)8 b (SUlke 5 alae aial (JBgS
atalog- pl)Sgleg i) JUSiew o olSiws jl (SMas (S sl cld e (gl 1 oMae (S8l eled
odlitwl SX230 b  odow b 395l Hle> olpen 4 Biometrics <S8, csluMWX8 Bluetooth
goxb035 J5 AG-AGCT 39,801 S5 5l 5 oo el oy (595 T390 (sl L ladg Sl cpl s
S Sygoind 435 cual SIS ploinl SBgs Gisu p & Ab edlitel g e 398Ul Glgiedr j8 e dgS
by el 4y Sy ) odlitl b gy g I sl oma 5 (oSSl caglin LialS sl Il
o 93 ©ONiae (S5 Cuond g9y 2 daipd )3 (Haw EMG (as (slasg )i Sl (w35 o3 S
il op (lie C Cap AS caa I sell Sy gl ) e 90 5 Gl sl g il e 4w
oM il €S bV Jao (g5 p 585 18 b (agel e Sl plul e g (8le e s
Shore 9 9 S culy adiae 9 5l (e plSgaleg il WS bl 3 0l plosil ) s
S 9l cpiitinSl g iS5 03 5 (g pluil cilbe 5 (38150 Mt (LSLE] wa 390 3 3,5
o858 g aely JiSuw cuf Cap b pbsl (293l jw dw g (29jk jw 93 OMAe (LSLE g JUSw 8
bolyon (o pSlas 5Lid L) Soptegnl (LA Sl b 1SS aw laisyge cMas I ply b (SLe

5 el g3 5 93 pinesT 5 S 08 0 4l gy e s (Ngeil Cod 4 a9
Cogo (S dabiy didn Cutn Sl dm g (G peS daliy I Gl Ao 93 )0 (BT galag Sl (sla et Ll s
A S bl s oolinl T,ASVL il S 5 TS Gl 8 Sl da U (0,87 8 il e85
logos a5 (i)l (sl JiSm J 53S9l Jods a9 05 Bl 50 00+ 5L sl il 8 035 ol

5 3 Ao i o seliiods e 5 GBS 5 5 By VemBen (s (B1)S plog S
‘u'.’.ﬁ)‘l'f A ‘Ls’.ﬁ).l'f w9 dlac u_e‘)fyl.osfﬁl T Lsld |J..u| S Sy (py ‘A ealawl Ag,‘luo
oas Mol el JiSis 5:Sike 3llao y3lie ) odliciul L% oy il )5 ko o ) poo 33 5 5y o
o’ duoyd Vo Sloj slasgls dn (oL dsl flojiide e i dewlxe Y gldibSS Slej (slaojl p
SlasbSy Sloj soojl 53 oddarsbre Glp5 (pilf)8 (:Slee 9 (BlSaleg Sl g5 (S)im 9 A5
S S 5:Ske 3ol o polie | ad aBS (oldl (:SSle plojese Gl aop Ve e gl
3w a8 el cowd @ gpolio lae a3 93 ol gl g ygesl e 9 gesl e A pe yd sdiE Mol

Jobs Sy jo 95 4 Sl conly Asilo Jld on s (line (Sly pw 90 4 ) conly alae polie s

! Co-activation

2 Median power frequency
3 Low pass

4 High pass

5> Matlab

¢ Mean power frequency

7 Window Secand Time

8 Ratio of coactivation



QY 5 .eepo BliRo Oaub 93 b oo wlib - i Jug GuuS 43 (o pod odias i 31 suwsldo

g9 31 S8 plyS grag il olSwd lawgs Jlaidjge e Sl (EMG) (S sl slaculld bavs (VF) 43,5
el Jobo ) tin Sy e 4 45 03,5 Cud (g peT 093 (Ll am

Sslol o 9 41525 (509,

Sloopdy oy (sl 2 odlisl ;S (slagsySoiluil b byl Jios (s )lel g, 5l leeals s g
(o3 ) om g Ot o3l @58 (09 b b3 e dumag ) Sy —oyls gl 5l e
09 b gy ) oSl 0ol 5 0selim 5 il 0 Wes)S (Ser sy il 5 0 090
(29il o 93 Cllad Al (293 p dw = 93 (S oa slapate 3 b il (S (il )lsS e Lo
o2 (295l pw 4w Olg5 (Sle 58 (29jl p 93 OlF Sk Ol B (il A Cld At
P —)lde & Gl jw 93 Oy (eSlee (il 3 Sy p 93 Sl i oIy o 93—, iy S
5 b ol pod (slo (l5 (yteS gy A 5ySe spSeilul b Guilly Jelod 5l g paogsy I 5S )
5 SSe slapeBuin & Sl cwly ol 5eSke WlSE 5 Sl g Jlee Sl et b pie
(3s) 038 5105 5Se slaoiluil b illy Jelo o9 5l (PS+/+0) sl azdlis 3929 (351 (b
Soblmo pdasw A5 oolaiw] gyl oudnd g0l 51 OS] oo st (sl (g)bolize ygo jd A o0ldi]
A5 odliswl Yo asews SPSS JJ58le 5 5l 55 Wnosls ded Judosgas s )3 v 48,3 L > (pS+/+0)

Ladl

3

ol D.dejl)l ¥ 9 Y J9J> » Lsﬁuoy dL&o)‘) 9 L&’u.’.)yo)] Slasuin

o3 0595 Pl 51 B 9,5 93 45 L gdg0;] Colaasuiie Y Jou

J S 09,5 Y 09,5 Y 09,5 L
nSile £ ) lame Gloul | consilee £ ylame Byl | conSile  lame Bl ol o
SOISYEE/FY - SEINVEEIVD SOIVALYIYY- (Jlw)
VEA/YTEE/AQA VEV/AAEY/S0 VWY VALY + V¥ (o) 48
VOIAFLS VY YEIESEY 50 YAIATEY/ARD (0,5 5%5) &9
3 0395 Ly lid
YSIVAEY [+ oA YY/V Vi BYS Y5590 [0SF O 039 gt
(@205 52 25 9k5)




1E0 0 Glinwls g Jlgs /Pgw g o 0loud /i Ju /633218 il j g $Jelos jud sobiug jy B IA

315593 log mSU1 (gl pad L (jlire Bl ool £ puilo) Bwogi (s031S :F Joua

oAl | P » J5S 09,5 Viupoi 095 | Vi upeiogS | Weg,s
x 09,5 ol PRV 3 o
89,5 B
D IYARE/ASA | OV/AFEYAYY | DVVRYSVE | sajloies | adlad oa
OHMas
TN e eh | ey | OVYTEYIACD | FVOYEYIYE | VDO RYIAY | 9oilimt | aw- o g
293k
M)D
YIA YV/BY ~Y¥/5e ] (o)
O ppd
CIDVE DS | [OY ok [ FY | +[OVYE /Y | Ggoilnie | et
Jood | ofes¥ | ofeey P sl
SLesN | Lo L oo L ineeko[oAE | o/SEVELVA | o/SAVEI+[oAD | 05
OFIO™ | agib
EW-3%]
“V/YA VIO YOINS 7 3,5%)
Oyt (<9
Ve AE VY | A VVAR LYY | /NN [ | geinie | diedw
SIYoRE[oTY | o[VOFE[XY | o[VOVE/o Yo | pgoilims | Cullad
dw dhas
0/00‘ O/O‘A 0/00‘ L,
oy 2930
7y YA/ Y/ i A
O o 955%)
)
EVNELYEYY | FVNVEYASY | FY/o2Y/AED | ogojliie | oSy
FVOFEY/FAY | FUDEY/OVY | FUTERYAYY | Gooilim | oo
das oy
0/00‘ O/O‘V 0/00‘ uy
KO- 2% ] o
e /FY WIFY WY i
Ol ot <295t
(55,2)
EYIYoRVIYOY | PRI VEE/NSY | FENDEEINSY | ogojliie | oSy
EYIEALY/AAY | FURSEY/OAN | O«/AMER/AeY | ogojlom | ol
i oy
ofesd | ofo¥Q | ofeey oY
KV-2% ] A
oI55 YW/a Nz o
Oyt 293Y

(5,2)




99 5 ... g0 Blizo b 93 b oo wlib - i juog GuaS 45 (o pod odias i 431 suwsldo

okl H A JRS 09,5 Viupoi0gys |V upeiogS | Weg,s
x 89,5 ol PURG/R 3 o
89,5 1 oo
PYIFVESIVOOD | £/ VVEY[FAZ | SV +FEYIYOD | ooojlpim | (Ilad o2
SYIOSEEISAE | OY/SOESI¥YY | OY/YORYIMA | osejiim | W4
Cowly
o[ee) o[eVY o[ee) )
Aoy 9=
/¥ ARAAG ML i
Ol s <
(w2 ,3)
SIIASE (e85 | o[Yooke[ oYY | PNAFELVY | Ggejlie | A
CIYARES s FE | o [YOFE /XY | [YPVE/YF | pgoilims | Clled
aas
efony | ofe¥Y | efeey 1 !
KVW-2%. o
V5 Yy YOV S
Ol s 9)5‘.‘.‘)
(<dy
CIVYE[AXY | CIVAE[SXY | eIVR[oYE | gejihg | ST
T e
CIAVOE VA | «[YYVE[oYF | «[YFede/oYA | e0ilom 95 dlias
0/00‘ O/OYO 0/00‘ .‘
2o,y <y
VIVE YA/DA £/ s | 95
(<ds
YAIVVEYIYAY | A«/MAEY/ASY | AVVIRY/FOD | osojloim | owilSyd
MEFIOY | AVIOVEY/EAY | AVIOYEY/PAY | o0l ok
0/00‘ o/o\ﬂ 0/00\ MO"S
KW .
VY AYA v/a | e,
()
= (3)
YAINARY[AY | Ae[OVEVIOAY | AV/+SEYIAEY | onjloim | Luils,d
Nk
oo | ofedt | efeer | YAMVEYISVA | AQSRQRYISAY | APIYARYVYE | Gseilom | e oy
wop | w9
V¥ £IVA 510V s | )

Gl 045 d&ﬁ; )Im 2 d)lbt;w C.lcu ulﬁ"" p<~/~()




100 Glimwls g Jlgs /Pgw 9 w 0l /Easds Jlw /63121 )9 6 jees jud dobiugjy 5 100

oy 9 e

Ssd 9o b 55 olb g g oSy Oloyed asly ol L5 addllae ol 5l odelcanda (slaassl
Q)Y g ) oy slog,S (il g 38lge Mae Cullad s LSl wa 5 (g hline ialS Calise
SVEIVEL) Sy w93 — Sy cunly dlae o (-YVOV SYF/5-7) (093l poo dio =y 93 diae i)
99095 4 Camsd (VL (1Sl G 09,5 oy Silo dunlio b ggacme (Jg 0t osaliio (oS 5 0bj
93,0 Slgstan (Y+10) ohlSen 5 7 jows (Y10 o) Ken 5 ' Ssppum Sliios b 3uios ol gols .l
L o g ©lopod Jlosl b (V010) e 5 Swpun 0yl Slgzron (V4NR) S 5 (g5l Baiow b
ot OMae Culld s oLl oa 3 (gyblixe LialS e Lo Y-F alely o 5y Ve-VO-Fe ulS)8
ol pogde ¥oatels g 5ym ¥ 5VL ol 3 g 38 odalie Sl e 93 9 (Sl g (She
(VoN0) LS 5 jiown 250 Jbline lynws Sy Canly dlae 0 Jg cuily (o0 29y (ko (6 5k
GOl L Sl dop> Yoo Be=As g 5 WATVEY (iS5 L (gl g liyyed Jloel U 3
3 Lol ags YL 1 Sle cpl 5,0 FY uilS 8 45 g abl SBgd plusl 38lge Mae (il Jld 45 (g,loliae
car oLl pa ials cel donsyd g s sdalin (gyblixe Gl Wbe CMace (il Jlad
9 P Vom0 S5 L Gdiymy Syl (boer (V0) ohles 5 gilag oAb jlainyge o ae
s oo plal b ¢ 38lse Mae SLEl wa jd (gyblixe ialS e Lo </ VD slaails
aold g Gl 3V L WS ol Couly dlae o Jg 00,8 sl oS il 4 Cowd Db il b
9 o8 5l (oS5 &S 3 (Ui adlllae ulis S poxie () 5le (2 SV 4 (e e VO= 55,0 04) s3]
Syon ay aiels 5 olS 3 (oS 5 oSl 295 08 (ke (o goly s I3 sl gl 5l il
S Ay ©Ab Clastie (ly dipmg ol g9y il plKa Jade al; 5 dhas waw
ablae L;\).g Shas — uac d}SI)L»I e .\3|9Su.o u-;l) Cowly oMae L;Laséwl.; 9 L, Caonl 9
ol o (1-0) S0t 5 S A5 (1Y) 3L ity s 9 (55 5 plSin cdlte L
Clld &4 oxie &S )l (S SYL Gl puilS)8 b ol Jlesl (SOl sla il (wils)8 4 (SMae
Syl wwdac oS cwl cpl Sy culy diae » alyos pae Jlois! guilSe 008 0 i (SMas
4 gl Sgldd j0 g eads ol OIS 8 Qd cel a5 wijls alie (blsy g i 9 UL
Cloglds dg>g 4y axgi b pioren 5yl 185 e g 38150 DMac Lolailes o 655l
5 Jolw pas 50 (Y210) ol)Kan 5 jenm (YA) 058 2o yed loasly @ by 150y
(YA) wiles S 5155 Loy SolKoge Cansg 4 |y Clle 5 (38lge Mlae collad

05 9 gp Mgi 0 38lge A il &S Cawlize (pl 4 Wbre dliae g SLEl or o ialS
SMas cas  olg)Bjle dbol o s a5 cul 03,STuy Lial Wle eMlas )3 g il aiuin
CMae & 398 0 (Sl Cuoglio S 3bul el Wbre diae b Gygo opl e > LMSb e 550

I Simsek et al
2 Jimenez et al



1ol G ...y alito Gl 93 b (o) lib - (piis jug (oS 45 (g od 0ids i 51 owuuléo

53 ,Skae Gl & S8 5 O e (il Jlb 55 die S8 el 653kl A8 e o 1l 38l5e
Gl (b 55 1y 15 e JUb 05 5 (S S pizan pipn OMde (3L 5 (s sy
Gdlid EMG 3 s alal, S 5 b oM (jloled p ol () 5,1 JLos 4 o yoltS
b g 3lge CHMae i 0 Jb (I g 9y Mg Cud)bs Sl BTG plejen jsbas & cul
a3 o Ly (oI55 538 5 o6 358 (slapeslSo B & |y IS () e i K2 2500 bl
£5 S ke a4 (YAYY) a8 Jlasl Wl eMas o 1) wols (638 50y Wlgs o by pad 4365 oyl oS
Dy jro (S pi8 )3 Gy Gz & e SMae ey GRIB Sl > M —pvas )5l
e 3 Gl FSim Sladshe S 5 e 2B 0 oo b gl ladshe S Grizren
Sgien e g 3ha i 3l sl > e ©Me (5 len S a3l 4 i yol ol g 4Bl il
(YAXY)

Sy Oloyed asly 0ygd S &Sl ol ko adlbe pl 5l sdslcwnda claadl, omen
Pl log S cld a3 (g)loline (AljBN (057 9 2b5 ) (fupeS ad 93 b (S5 Qb g (g
09,5 & Carus (YAIDVL ENNYL) Sy oo 93 aliae o (YVI SYF/OYV) Sy canly aliae (YA/FAZ ¥V/AYY)
Ol 1y oy denty (1wl bj b b ool 09,5 &S Cuwl Jb o cpl o (pS4/40) cusly s
ol b gols ol (0>/+0) w5 sanlie g)bline @olis oS 5 3L @ad b Sliyyed o bl fsh
b ooy Sluyed Jloel b (YY) gLl 5 3)kid )06 Sl (V414) ghlSen 5 (5)lagy V210
00 LdlS 5 L (Yo10) Sad 5 (o)) yioen ¥ g +/A= VIO sladiels 5 5, V5 5 VI=F s dus
3 it (6yblime o pd )l (99,2 e I3l g len 31,8l 09,5 93y yd yie we Yaiels ¢ ym Ve
aoeS cpl 35 (VoN) hlSes g 0uS (YY) 00,8 ssaliin e 31,8] Mae 81,5 45Leg iSUN alely 40lds
Cud g (A b ((23) o Al aw b Fpa Ve g oV SlapudlS 8 b (i pg Sl peS &S St
2 bline il pocie Fipn o=V g Ve il b (G pel D (pd g olKid )8 b (g9 (815
Pyl puin dpe (5Ske Ja Ve Gl 0 5 ad lainyee CMas S gleg Sl atels
ol Vs g o 9 (oSb hlo alde g5y i Yo S g O S cunly alde ggy o) S8
Sloeils 5 50 To0r S 3L iy Sligyes o o (V13) olfSa 5 (5o (FY) 3955 lin
0l s b opped  Slios plil cMae 81T gleg wSUI diels )3 (gybline iul38l o Luo +/0 —V/0
Oalds o Lo VO dels g 3pm 0r il )3 50 ) cusly aae > Jg 00,8 sdalin oS Cud 4
(YY) 295 alize

' Renshaw et al

2 Lienhard et al

3 Carlucci et al
4Kimetal

5 Rectus abdominis
¢ External oblique
7 Semitendinosus



100 Glimwls g Jlgs /Pgw 9w 0l /s sds Jlw /63121 )9 6 Teles jud dobiusgfy B 1o b

Sy 584 5 ALl @by Gl 4 EMG awely jolie 5 ioll £95,0 (Sjgle b L ]
5 Gl g FT S o elatsly colld wlil Lials 4 poxie Ml o g 390 0005 canms FT sloyb
2o S glaoly 3, 8las 13 o )55l ol 55 93, Shos LdJI(FEIVY 25 (S o clasoly bl
LY () Sgdipe dliae 3Skae 5,56 5 wae ki 9 gy dngs Olien GRlA 5 OlsF dng &
9y Jate @l 5 il Gbcunsy (nyed Gde g Gad)y Oglis I (L Vel gl ) e
9 Odaymy Oluped plUn ((wginw (BBl «(s3g02) A s g9 I oalatul ()] prAcdy dio
Wy oS Nikiten (V10) S g S (YVVF) 15l Mo i 0,8 il Al dumlio 5> (B30I
Mae gl g0 Hhliee K> cle NN g 59 o3l YU (clacrd 5l b oy yiee @l
S| e 55 (V1) hlSen 5 ilog adllae )3 (1F) 25 (ol g (25 slacud)> (S Cunbye (398

(YY) 48 cpd pg olKawd (59 ol

o dw gy 93 Oae (g 5:0ke (il 3 CEF 3 oy pdjge pole BuS )> &5 (6)503 pake
AVIYL) (ol po 93 dlde )3 G @Y 9 ) (ayed sllog)S 1> o8 390 Sy yw 93 9 Consly = (253
Sy g 93 dlae g (MVAY V/AVL) Iy canly alae (WIOV/ DOIYST) oo5b yw dw alae (WYY
iy 08,5 45 el Js 5 ol s (PS+/+0) il (gyloline )3l S 09,5 &) s (FIVAY $/0VY)
odnlin (6)blime glas S 9 0 ol b bl yod cy Lol il i 1y (6 g 290 (xSl b ol b
Slgan (Y1) oliSan 5 3,lead (1 1F) olSed 5 5,555 Sliion b 355 o) gl (p>+/+0)
Ly odasmg ©lapes (VOF) Jihlen g 5y855 als b pogad cpl ) (gwenl @Bl Jy cusls
$9 Yocshee VIO aialy g 5ym Be Sad L plegelind (985 b (pdayng 5 (WS4 (e g (e (Sloog)S
3yleid s b 5dges] CMae pSike Wil 3 )3 (g bline yiul33l el a5 ialy ploul SlBgd plasl oMuac
9 3y V9 5V b dw b cpiipug Ol ped glaasl p aS” Wiy 4o cpl 4 58 (YY) e 4
P e St (ke Sl s 331 g Gl 381 09)5 9 p3 praidee ¥ g /A= VD slaaiels
dae g 5Ske iy il e g hB aS (V) Md e 3,8l @Mae wibe wlS,8 yolie
as (Bl &35 (g pSaond B8 pl plgiee Ablior Fiml GO 4 Cond JYL lacad)
Sljer (S ey jile 455 5 S Gile 4 Bedie Jolbs SYL shoady iy
oolSs8 (e3gan U g SMae H colia ceyw (Y0) laasly pl 5V ()50 55 s S slassly
@ 0ad cpl )3 (YY) Oy Slaped Sl g 9008 dwgs Olise G131 5 (T7) i (355 slassly Sl
Al o o
G b o S e g 0008 S SR Sy 5 4yl G @l g oadlsie CJlas 4 argi L
g ang g Wi g 3le i Gilold ob (il 5 gy aneg Car oY saliol jo oS
o3 09)5 )3 y55de Sl padld pulny (ke & 425 L Lol sl 03,5 wal8 @l plaiall o 1) (SMas
IS Lbigdnid )il uyed 090 M HYsb b &S 2> a5y Jlatsl cpl b cud L

! Adaptive filtering method or spectral linear interpolation
2 Gutierrez et al



1ol G ... walito a9 b (o wlib - (piis jug (oS 45 (g od 0ids Cudnd 51 owuuléo

5 gt 5 o slatsly 3 iy ploradl Gl iy S sl S ISy il sl VU o0
2l 0xi] lalllas )3 (65383 (sl 4 jl ] 4 2% loas gyt b Wlg gy g

5 25 oS

4 e o ¥ a9 5,0 Y0 o Fr sl il 8 by S i jos Sloged &S 0 L adllas opl o
Bl log Sl (slo gl dgm0 s J)HS 09)5 & Cand (S yed 09)5 938 53 (5 Sk Sl ped ol e
55 OUb — s g Sl el cuS ookl 3 Pie o S leisa Wlen Vel g 3g i obj
gl g aihy SMae— pae slaadls p de JB L 0je5 Gud g3,m aSpl 4 dng b Dgd duogs
wlgn Yieis) s Jlo S0V i gaiald p3 a5 Shiadle (23,S5 oanlin ()35 51 g5 5 1) (g ylolins
3 oslitwl aalllas cpl (sblje 5l (S rizmen Ny 0yt 39 Slowar Lulyd 4 dogi b ()05 £95 92,2
sl @3l (oles sl |y slaiaje gy 5 ol (i o 292 g Sliyjed plonl ST 5 35 QU
I ste pea |y Sy cnl hiell ohig (o85)9 ladeby Ll 298 dog nlply 1S
A )8 ] el 4elip

Aoled oo ySiS g padr sl Sl pols aind ) a8 ooly8l adS 5l lde B s b sy ops



100 Glimwls g Jlgs /Pgw g o 0loud /padsis Jlu /631218 i j g §T9le2 jud dobiugfy B 1 o1

10.

11.

12.

13.

14.

15.

16.

17.

Madureira M M, Takayama L, Gallinaro A, Caparbo V, Costa R, & Pereira R M.
(2017). Balance training program is highly effective in improving functional status
and reducing the risk of falls in elderly women with osteoporosis:a randomized
controlled trial.Osteoporaosis International;18(4): 419-425.

Niewiadomski W, Cardinale M, Gasiorowska A, Cybulski G, Karuss B, & Strasz A.
(2005). Could Vibration Training Be an Alternative to Resistance Training in
Reversing Sarcopenia? Journal of Human Kinetics; 14: 3.

Booth C E. (2004). Water exercise and its effect on balance and gait to reduce the
risk of falling in older adults. Activities, adaptation & aging; 28(4):45-57.

Delecluse C, Roelants M, & Verschueren S. (2003). Strength increase after whole-
body vibration compared with resistance training. Medicine & Science in Sports &
Exercise; 35(6): 1033-1041.

Fratini A, Cesarelli M, Bifulco P, LaGatta A, & Pasquariello G. (2009). Analysis of
muscle motion during whole body vibration training. Gait & Posture; (30): 67-68.
Rubin C, Recker R, Cullen D, Ryaby J, McCabe J, McLeod K. (2004). Prevention
of postmenopausal bone loss by a low-magnitude, high-frequency mechanical
stimuli: a clinical trial assessing compliance, efficacy and safety. J Bone Miner Res;
19: 343-51.

Prisby RD, Lafage-Proust MH, Malaval L, Belli A, Vico L. (2008). Effects of
whole body vibration on the skeleton and other organ systems in man and animal
models: what we know and what we need to know. Ageing Res Rev; 7: 319— 29.
Kiiski J, Heinonen A, Jaervinen TL, Kannus P, Sievanen H. (2008). Transmission
of vertical whole body vibration to the human body. J Bone Miner Res; 23: 1318-
25.

Brooke-Wavell K and N Mansfield. (2009). "Risks and benefits of whole body
vibration training in older people.” Age and ageing;38: 254-255.

Goodwin R D. (2003). Association between physical activity and mental disorders
among adults in the United States. Preventive medicine; 36(6): 698-703.

Moran J, Ramirez-Campillo R, & Granacher U. (2018). Effects of jumping exercise
on muscular power in older adults: a meta analysis. Sports Medicine; 48(12):2843-
2857.

Coffey V G, Hawley J A. (2007). The molecular bases of training adaptation. Sports
medicine; 37(9):737-63.

Cardinale M and C Bosco. (2003). The use of vibration as an exercise intervention.
Exercise and sport sciences reviews; 31(1): 3-7.

Roelants M, Delecluse C & Verschueren S M. (2004). Whole- body- vibration
training increases knee- extension strength and speed of movement in older
women. Journal of the American Geriatrics Society; 52(6): 901-908.

Hazell T J, Kenno K A, & Jakobi J M. (2010). Evaluation of muscle activity for
loaded and unloaded dynamic squats during vertical whole-body vibration." The
Journal of Strength & Conditioning Research; 24(7): 1860-1865.

Marin P J, Bunker D, Rhea M R, & Ayllon F N. (2009). Neuromuscular activity
during whole-body vibration of different amplitudes and footwear conditions:
implications for prescription of vibratory stimulation. The Journal of Strength &
Conditioning Research; 23(8): 2311-2316.

Rittwegerm J, Beller G & Felsenberg D. (2000). Acute physiological effects of
exhaustive whole-body. Clinical Physiology; 20 (2): 134-142.



1o F

wee g 8liB0 Ul 93 b (5o il - (i juug (oS 5 (g0 odias i 51 owugléo

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

Mester J, Spitzenpfeil P & Yue Z. (2008). Vibration loads:potential for strength and
power development. Strength and power in sport; 488-501.

Mahieu N N, Witvrouw E,Van de Voorde D, Michilsens D, Arbyn V & Van den
Broecke W. (2006). Improving strength and postural control in young skiers:whole-
body vibration versus equivalent resistance training. Journal of athletic training;
41(3): 286.

Pujari A N, Neilson R D, & Cardinale M. (2018). "The Effects of Different
Vibration Frequencies, Amplitudes and Contraction Levels on Lower Limb
Muscles during Graded Isometric Contractions Superimposed on Whole Body
Vibration Stimulation." bioRxiv. (2018); 317602.

Glousman R. (1993). Electromyographic analysis and its role in the athletic
shoulder. Clin Orthop Relat Res;1(288): 27-34.

Miller R M, Heishman A D, Freitas E D, & Bemben M G. (2018). Comparing the
acute effects of intermittent and continuous whole-body vibration exposure on
neuromuscular and functional measures in sarcopenia and nonsarcopenic elderly
women. Dose-Response;16(3), 1559325818797009.

Ko M C,Wu L S,Lee S,Wang C C,Lee P F,Tseng C Y &Ho C C.
(2017). Whole-body vibration training improves balance control and sit-to-stand
performance among middle-aged and older adults: a pilot randomized controlled
trial. European Review of Aging and Physical Activity; 14(1): 11.

Mofidi Sadr Nafiseh, Askari Roya, Haghighi Amir Hossein. (2020). The effect of a
combination of aerobic resistance training on bone density and some blood
parameters in overweight and obese postmenopausal women. Journal of Sabzevar
University of Medical Sciences; 26 (2): 203-211. [Persian].

Karavatas S G,Tavakol K. (2005) Concurrent validity of Borg’s rating of
perceived exertion in African-American young adults, employing heart rate as the
standar.Internet Journal of Allied Health Sciences and Practice;3(1): 5.

Konrad P. (2005). The abc of emg. A practical introduction to kinesiological
electromyography; (1): 30-35.

Pujari A N, Neilson R D, & Cardinale M. (2019). Effects of different vibration
frequencies, amplitudes and contraction levels on lower limb muscles during graded
isometric contractions superimposed on whole body vibration stimulation. Journal
of Rehabilitation and Assistive Technologies Engineering; (6): 2055668319827466.
Simsek D. (2015). The effects of Whole-body vibration on EMG of leg muscles
which are different fatigue resistant during static contractions, ISBS-Conference
Proceedings Archive.

Jimenez S R, Benitez A, Gonzalez M A G, Feliu G M, & Maffiuletti N A.
(2015). Effect of vibration frequency on agonist and antagonist arm muscle activity.
European journal of applied physiology; 115(6), 1305-1312.

Brown S H M & McGill S M. (2008). Co-activation alters the linear versus non-
linear impression of the EMG-torque relationship of trunk muscles. Journal of
Biomechanics; 41(3): 491-497.

Dal Maso F, Longcamp M, & Amarantini D. (2012). Training-related decrease in
antagonist muscles activation is associated with increased motor cortex activation:
evidence of central mechanisms for control of antagonist muscles. Experimental
brain research; 220(3-4): 287-295.

Lim J H, Park C B & Kim B G. (2019). The effects of vibration foam roller
applied to hamstring on the quadriceps electromyography activity and hamstring
flexibility. Journal of exercise rehabilitation; 15(4): 560-565.



100 Glimwls g Jlgs /Pgw 9 w 0l /Easds Jlw /63121 )9 6 jeesjud dobigy 5 109

33.

34.

36.

37.

Carlucci F, Orlando G, Haxhi J, Laudani L, Giombini A, Macaluso A, & Sacchetti,
M. (2015). Older age is associated with lower optimal vibration frequency in lower-
limb muscles during whole-body vibration. American journal of physical medicine
& rehabilitation; 94(7): 522-529.

Kim JH, Seo HJ. (2015). Influence of pelvic position and vibration frequency on
muscle activation during whole body vibration in quiet standing. J Phys Ther Sci;
27(2): 1055-1058.

35.  Lienhard K, Vienneau J, Nigg S, Friesenbichler B, Nigg BM. (2017)
Older adults show higher increases in lowerlimb muscle activity during whole-body
vibration exercise. J Biomech; 52(1): 55-60.

Garcia-Gutierrez M T, Rhea M R & Marin P J. (2014). A comparison of
different vibration exercise techniques on neuromuscular performance. J
Musculoskelet Neuronal Interact; 14(3): 303-310.

Simorgh L, Torkaman G, Firouzabadi SM, Kahrizi S, Naji M. (2013). Short-
term effects of whole body vibration training on neuromuscular activity of muscles
in important area in respect of osteoporotic fractures in maximal voluntary
isometric contraction in young healthy women. J Res Rehabil Sci; 9(2): 490-501.
[Persian].



Journal of Applied Exercise Physiology /Vol.17/No.33/ Spring & Summer 2021

Comparison of the effect of eight weeks of combined vibration-rope
skipping training with two different intensities on the indicators elderly
men muscle electrography: a randomized, single-blind clinical trial

Mahdi Pouyafar!, Roya Askari'’, Seyed Alireza Hosseinai Kakhk!, Mohsen
Damavandi®, Ali Maleki?.

1 Department of Exercise Physiology, Faculty of Sport Sciences, Hakim Sabzevari
University, Sabzevar, Iran
2 Department of Biomedical Engineering, Semnan University, Semnan, Iran

*Corresponding author: r.askari@hsu.ac.ir

Abstract

Background and Purpose: Whole body vibration (WBV) exercises appear to be an
effective alternative to improving physical function in the elderly. The aim of this study
was to compare the effect of eight weeks of whole body vibration exercises and rope
skipping training with two different intensities on electromyography indices of elderly men.
Methodology: 36 elderly men (mean age 65.8 + 4.2 years; height 169.3 +3.9 cm; mass
77.1 £ 4.6 kg; body mass index 26.9+0.7 kg.m2) were selected by purposive and available
sampling method and randomly divided into three groups of high intensity (N=12), low
intensity (N =12), and control (N =10). Vibration exercises were performed in the high
intensity group with a frequency of 40 Hz and in the low intensity group with a frequency
of 25 Hz, with a range of 3 mm in both groups. Exposure was intermittent (1 min WBV:
35-40 min rest) for 30 min with four positions (full swim, reverse forearm flexion, launch,
foot squat) on the vibration device, three times per week for 8 weeks with rope training. In
rope training, intensity was applied according to the Borg scale at levels 14 and 13 with 30-
35 jumps per minute (one minute set in the first week to six one-minute sets in the seventh
and eighth weeks progressively) for both groups. Electromyographic indices of biceps
brachii, triceps brachii, rectus femoris and biceps femoris muscles including activation of
the ratio of agonist and antagonist muscles, muscle amplitude, and average muscle power
frequency using Datalog-MWX8 Bluetooth electromyogram recorder Along with four
active recording electrodes, the SX230 were calculated in the pre-test and at the end of
eight weeks. Statistical analysis of variance with repeated measures was used to analyze the
data and SPSS software version 20. Significance level (p>0.05) was considered.

Results: The electromyographic indices (activation of the ratio of agonist and antagonist
muscles, muscle amplitude, and average muscle power frequency) in the muscles of the
upper and lower limbs in the high intensity and low intensity training groups showed a
significant improvement compared to the control group (p<0.05). There was no significant
difference between the two training groups in any of the variables (p>0.05).

Conclusion: The both the intensity of the combined vibration-rope programs have
improved the function of electrical muscle activity in the upper and lower limbs of older
men.

Key words: Combined Exercise, Intensity, Electromyography, Aging



