[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

VEY 63 9 )3T (AN ) 7 o lasis ¥ Sl —yinogS

29 GRS A1 S S gm0 g SN S 39 o8 IS A 5 g
i 5 01y 50 o Cudlad (o 9l 593351 O slow
(Ph.D)" b5 ke (PN.D)" (6 3L J ey (M.SC) " (s ool Llu «(Ph.D)' 5 5 (6 5o Il s

Ol o (i K3y p sl ARl o sy 37 0uSK2iS (N iz puiir] o7 ol 35 o — )
) s clions (K3 o ale oKl o (K 0aKils poloza] (K 00,5 —F

MM (ARVAV - SRR R LAY SRVAR 7 PRy IR saaraa.amirii@gmail.com SYYYYEOFNA 18 ficun sdiow 5 *

Al oo S o J5 G0l sl e SRl gl o T giil yo Sl plail cilae S!S ga0g iUl Cadlad i due
4 g0 Sdes Cllad o Sl plail CAe Sl Fgneg iUl Callad o U A5 Conl Sae gl o canlie
of 8l Glixi pluil wlas (Bl S guog Sl o S5 olai )l Wil cwyp axdllae cpl 51 Bud ol 00l owy g (Sowyo
sl iy oly (60 5o Cadlad (pu g3l o T il 43 Mine

99939 5Lskemo (bl 5 45 gl o i sl glianl 4y Micno S181 51 15 Yo (595 31 el (2l andlla (ol ila by  Olge
)R (518 69,5 ;2) JyuS g Aldlae 09,5 93 50 (Bolal Wjge a4y (AT 2l .ol planil Wdgr ooy adlllan 3)lg 795
wdd ;0 Hb ¥ g ain P one 4ol ogdle alslan 09,8 9 wii)F 5158 iy, il g il loyd G 09,8 9 y0 b ,S
(EMG) (81,5 509 iUl callono 51 sy 9 Jud i )5 51,5 pio glue ¥ 998 ol 5 550 ¥o (il 8 b s IS (3l ) e
31 ooliiwl b ol,81 (38, oy (> g (oo 9 M908 el gty udbioe wgtwg OMLas
b ol (w3155 g9 yiSI

o 9 aBloe 09,5 40w Slixd pluil wilae cudled (RMS) aly ) @iy (suileo a5 0lo (LS axfllan (ol gl (dyasdl
s oubline 09,5 95y yloliro (g Lol glds g !l Aisld Hlolro Lyin!381 J yi8

3315 g3l a3 5T gl &g Mo o 31 Sl Il s (GBS gmog il 1 (510 im0 U (ot IS oS 5l g oS A
D90 Aoyl i Gl diged e b 5 adlllan

§9 5o ellnd (1,5 guog iU gily o 5 )T giiusl ooty JS Solad 51 1 s0lS (slao3l

aS S 9 oo xil a_g‘)’\:— A [9‘0] o oS Ny, Cd i ] wj)ﬁ‘-)iw| sz U"J"C'L““ }"J Wjj.[):mﬂ\

wSads olael el jmals b 5l ol 5 s o Koo5 ol 5 515 Culsiad gt s i

LU SV R [/\‘V‘\c] .)..2564 lem.l \) g SRRYY Wlhae u“-"ﬁ‘ Q\-d-? J"‘"J‘“’ 33 Cpracs u.?.,\l)'d..v.,\.:.a\ u““ﬁ‘ J-,«,JJ

Sulg 0 a5z cnl st S0 inIm 0 D A5 59500 Eae [FX] 0lal 0o 352 pe lalllas 5b [V] a4
S5 kS 5 Pl (53 Sas G SIS NATEL G AVEL iy 5 et Gble s 55
[4] 20088 b 5l5 a4 Ve ol 5 o 5528 55 5T GV ot gormapls o cond ot
P sy 535 o8 e slaoy fSI 1 el L ol gaey o Limey W s K e £/0
e S L Sl el i oS L skl g b S 5l o 2L
S5 8) 5 5 Sl anlg b Soso 4 1y el 655 55 ] 83 S 3lomy)
e e JiSm 25 ol 1t e sl b ol s 5L S L S il GBI e i
Shl gl eSS T s Ysens (RMS) azy, o cl s 55 sl ol 5o el o an b

droos S ot s B 4 Dlae b e Shae S ool cows ) A ans e ol alys [0.F]

Y


https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

VE-Y 655550 AA o) o les YO als

esS

Olen (S pske oRails G weS a4 G
sl @.j)Tﬂw\ a M Dle Y adlae cpl s s
Ghasm rae ply Ol S 4 eaSanl
SIS Gb 5l A phen S oske oSKals
K3 S S a Koz eols gl o Bils kL5 caseoly
s sl Go,i V0 ey S s gola b 4 olley
3o ol adlas l 4 sgss el s S 15 J S
T T T S RV P S|
b 0O s o3y il B S Se 55 Kellgren-Lawrence
2 goA SOl 5l S 6 a0 plie 5 JL VO
55 oo ol b A el ol e 5551 Juls
s e Lgyoanle ( Slew r\,\ﬂ Jolas Lo
Gy Al (Gl il Jolie ple 5 515 S
el sl B s ads sl ol Soasslle Jaie o0
Sl bl Jo Sop odSas wle
sl 5 o bl (K5Js sl
5 oedd eyl SeSs wle s Jre e
(S oleys cos Pace maker crals (il sl cdd)
gr2) WBV ol 88 JolSU ob50l 5 oleso
Sllen ol @3 wass J S WL s lad S e
sy o= a5 Pace maker (gas Sy S
P (N FSRCH W INCY P NS SIS N
[YNYV] WBV ass

Ll 5 lnl O Ly 25 5o S8 o5 3l o=
pole ol8ils pae ST Culo; o ol 3l 4 o pes]
o e S Lad 5 oagl |, sl S,
(S 0355 Lamli 5 05 (i copm) S35 500 sla S35
ol B Y saiSannl e bl sl A ol Sl pll
Do adllas 35lg 2> 55005 glaslae

o el ol

ool Cer ioas las &é‘fﬂ}ﬂ‘ WaBp,]
e S s S 8 ) oMz S SU el
Sl ol e 4 S 5aS il MEGO0O LG,
Aslie 5o 5 8 oo Ses e > MegaWin
wodide esiwy Mas EMG oo o), oz eslizal
(o3 el 5 osmsAT s el A et
Vo kL NS e s e laos S
OB o o S e e Yo gl 4y e e
8 e 505 pm e 2SI b L5l el s b S
e, Al e s Gy [NV 258 15 M sl
European b pVul8  slae sy SU L s
Recommendation for Surface Electromyography

£AY

S B sns S SlWlae [Ve] sste solizal el s
b sl (s o, el sl ol
Wl o3l sy s il 5550 4 e o) 31 e s
V]l e S

Whole Body Vibration o JS 2lw)l ol e
OMae ool o lie dile S ol 4 (WBV)
hos o Sk ;S 695 2 WBV VY] 350 50 alin
Y Eo cely &8 a8 e Jos Sas So Lp,,@.
Pl 5 bosss s W pas Je (iiS S,
Gl oSl SKWBV s [NE-AY] 55 e dhiae
S 8as 5 SOhas )8 see S Jsene Sloos op
5 ol ol iy SWBV VAV el (S5
oo 31 amms ol sl 2ol dilas o5 ol S5
Ol 5o Al i s Y e (Bl s 4 &S el
alie Ol 31 wlg oo SYVY ] a8 oS0 Golate oy 58
b 58 ) b U Ul sl sl g ol
Sotw S s FoS o el ol S Jeade
[YraYay]

6 WBV 538 6ol il ol osme ol
So 00 e A3l K Wlg e Jsene o0 Ol e
S5 i) szl 4 e )31 55 sl G b) Mlae oy
laadlas 53 (il &as 5 wlie al Hl [YF-YFLY- ] aal
cMas Sl S oy S el , WBV 56 ) 4
ol 5wy, il }ﬁj'j 4 M ohley 5o Gleos ol
35 sir 5 KB 35 WBV (slasin® o5 K, 5l aay S0l
ol 03 [YV] asde s oDas RMS oy 5
Solial Cany 53 SNas Sl S poas S c bt adllas
s & S as S Ayl cS e s (KSjmesnl 2l
o ONas el WBV (o158 5l saiasplis il g ol
L olSes o 5 o) o, atle oo Shee saclas
A s a2 aalllan s 5ol 5lasl Kos odlas
e S S e s S Ol is 555 1 0k JS 2l
S5 caiolsmal ol 5o g, ol e Slew el

.P.A.'A-‘;-‘JJJ

S L L s Bl s o
St el sl s IRCT20150602022539N11
Sails G oS sl Ll s a8 e ol

Sl 4 oliaw 3 e
o) ol 4l asl IR SEMUMSREC.1400.155


https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

OL&es 5 > 5 ssio pillbonn

S5 50500 ahlen o Mlas clad 555 Sl Gl L5U e

I, baseline LbeSas,l 5 aos jadeis o, o, e
V] oS Gis

5 el gty alas OLW Cuenl 4 a2 g L
S o35 )JJ"JT ool 53 g s3lsS e 05 8
b el A sty & ellas egies gdae RMS
50 ol e 5 s w8l s e b e S olpte
JPY] s aloe sl 3l s

L oolal oS8 s S L) ) e g S
) o 8 0s 51 (S o el slasl Jpus sl esla
b S 15 a8 s 8 5 (alsle) g IS

o ) s 055 5o ol alslae sl o
ol e s S o Continuous US ¢ TENS el
K5 ol win ¥ e 4 g atin 5o Sy Aw | B
saliza] g 0S8 B YN e e 5 gul dsl ons 51 YY)
O W/ WM SR C O R Ly R P
0 e & Juaie bi g, 5l OB 5 S5 53 me
s Jsl m e e sle » Oly S as |y ais
sslizul o5 &S0 P Plus VY- o&aws 31 TENS ol -
Y- Q»@w;-cl:“);j}‘ﬁ\w PR Lt IR VPRV
A Jlesl daie ba 5o Loy S cols 130G 5 aids
dae Kppnl ol Jlo s
555 .25 terminal knee extension 5 SLR s 5558

Sl s

L WBV gl Olda (55, ol s 5 dslos
Fitvibe device oSws b amia ¥ ooy atin 55 55,7 o
Sl oS L an L oSS e s S sl (ltaly)
A8 s gl S oy (e Y S5
Ao SV Lcw Y bla Jolwis 5 sleys ands
G O 2ol atin 3 &S (g,5b 4 s ol cu K ain
aids S s WBV aids K cw oo as célyys sl
Aol 483 O aimd s 3y Lyl S5 o ol
Lot o mhl e walll bew n Sb)
T ae ol 5ia e GalSs 5 ahe ¥ o el

Ao o SS el s lae ams ¥l e
a2l Isdome 5 8 53

bl sesn ) SPSS Sl s 5 NI
Sl s a8t 55 /0 (sls gne paw as eolind
sk i b oS Slaie S5 oy Lkl e
K-S (Kolmograf-Smirnov) s,lL! gaesl 51 Jl s
Sl Sl b e SLSG s sl -v‘e.b,g oali
S s g s solizad Independent T-test (o5
2 b 3 S a4 i 5 ol

£\

740 USG5 saitl 5 ool b g o PMol phlen Cann sy
S lan [YA] al SialS ey Guilal b as s
L s 815 e Joe o oy il it sy s
4 S~ LSl b was Cus 0y o S
e BT ol by S 6,800 5 [YA] aey Jslas
SENIAM (Surface Electromyography for the ..l ,
as ol Non-Invasive Assessment of Muscles)
La TAe 5o oy S pdbie gty galae ) [YA]
oL&J sl LSy g Ll e ols ey Lo 8
L A s Gl A ey dae Gl 5 el LS
ANy ()5 LSy B pls e ols S o 23
a5 5801 e gom 5205 gomw ahize SIEMG ¢ gl .6 8
Sl hnsS 5 WSl ands s o g2 b 2 00 s
o 2 b b U0 0 essed el dlae ol 5 L
S 3 8 15 e 2 LS 5 ISl ans s
S 5l b G838 slny pale, Jlas 4
EMG ol&ws s byl a3 5 b S gaxal b
5 500 L8l S e Ve LN S )
o EMG e 5l Gy i 58 Ve e (iS5 wsa
Al buy Odae cls RMS (o Sdee ol
CaaS o 6l 2Bl 25 olsie 4 RMS s 4kl
s 3,8 e L3 eolimal 5,50 oMae S0 S S
K s Cusogse Sidais ol samsgly
b g pdanlie jokte 4 culg Lo V] el oLl
2 EMG bl (Buses e 5 odae S S
Koz Jb s ool K ras ! (olsl Sls 4 cos dlas
dnp Jd sl Y s a4 ool S el 2lEl Sl
AL PRV RNCIR A L SVEL S NN Ve SR PR RV
cs oy obles mdbde 5 Ll ey Oae
S )53 50 bl e o3 oS Ol bl s
o ke U aie o s a4 S a5
5 5 oaSds am 3 YO U o Cundy 5 eawsndS
s P Y |V B P W N FY - agee
Ll Ger 2o G55 2 LS s coed 03 maosed
AV B POV JE A VP SRS = V[ R SRV
ails Conl gl 4283 0 Curndy b ow oBaiSES sy as
gort 3l 4B Y Sae a4 ONae S S el VY]
SBRMS 5 oas 1SS LY 5w e o, o) ple
b oLL 5 pas ad amloe oS JS stance

SRR VO R KVy/A R v B P P W (V-7
b o oS clleb Mg S 352 o S


https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

VE-Y 655550 AA o) o les YO als

esS

RMS sls olas (0 5 F Jsin) Joree T o503] s

3 8 Lesmsn s 9 ol oty Oae ol
Sololiae &yl °J,§ 90 Omped Lo 4 g sl 5l o
L) 058 g5 AU pae Goamaplas &5 culh ssms
OMae el RMS ol sas S5 gla b, (sl
arllas sy b 5 8 o2 s 5ed el 5 A sty
Jiiae T ool 10 cuils 355 Slalime ol 0y S 55 o
aes ol 1 bl obey 5 es 8 ol ) el g
Soad aiS sla e o 8 Gl s n S Bl e
3 7 Jsas) s eslizel Repeated Measure Test (03!
¢ sls oles Repeated Measure Test Q,A)'T C\“ %
oA sty Oae RMS gls jane 5o (alslas) 55 S
w2 Yoo\ S 5o a5 cills (6 5L b el el

Dl gn 0y

O A3l 5 L8 eMae RMS e sl Jiae T (g0l s oF Jgax

09,5 9

P Value F JUEC
ol \YIEE VLR before
10 gl88 VMR before
ofjoo a/\A BFR before
IA- AW STR before

alslae 5l LS el egiwg ¢ abac RMS VLR before
Al lae 5 b Gl ) ogimg s akae RMS VMR before
alslos 5l LS e yged Ll 6 abac RMS :BFR before
allse j B Gogwsidli uwew s abac RMS :STR before

O A3l 5lam oMae RMS e ol Jaee T g0l gl 0 Jsax

09,5 99

P Value F JUECos
oo FIAA VLR after
oleA YY/-Y VMR after
/o) /o) BFR after
SN\ N STR after

Repeated sbeysesl 51 058 o 5 cilime gl
Paired T-test , Independent T-test .measurement
s eala

ool adllae 3550 o uiie 5 BlaS a sl b s
S as Gasie o) b s 5 ad ol G g el 8 alS
LSL"Q}‘}T N sooom Jhyses S 55 5o b @os
A sl Lol o Ialsy Jdos sl S melsly
5 sl 65 8 gs o b Sasesl Kl Sledb)
OMes Jiree T sn3) gl ol sl N s 5o J 8
S ol 6y S es Sl S Slakia 3 6sls e
Gl Gl e 51 G e &S ol Gae p (Y Joax)

35l gad o geina 0ALS L gddue i ()i 4

B 09,5 e sl dine) sl yuiie dslio: ) Jgu

03,5 03,5 05,5 05,5
PYESRW als-loe
P Value inﬁst = S e
o= - = -
. Soles . Soles
o oSk ne oSl
AR 10 #Y0Y YIA- 0a/7 - Cy
\A AR \2YIEY VAN \FelA. a8
< IYY Y/#Y Y¥/XY YIvY YYITY 039
PL«Z
<IYY YIA- YAIF - V/a4 YAIYA 0393
SN

s RMS o esls ol =S T O_,AJ'T 5 eslanal b
oline gy alilia 51 S8 05 55 SN il
s oas el 5o alsle 05 8 gl s ol aals

¥ 5 Y Joas) adoms Hbline (63500 edl A st

5 Jod oMae RMS pie gl 55 05,5 (205 T 0gesl @l ¥ Jgor

als-loe 5l ams edl ) wgiws s akae RMS VLR after alZlas 5o

alslae jl dmy el Gegieg s abae RMS VMR after P value T Sl Gyl Sl glas JUELHS

Alae 5l da (908 epals s alae RMS BFR after Y| Vet BIFAY Yi57 VLR

a3 le 5l sy ugustssls e (s alae RMS STR after b | YITAY AFOY YI\PA VMR

, P Y YIVAY VV/FA- MYYA BFR

« alac RMS 1, Repeated Measure Test wt@jtf Jﬁv\? T A v YA STR
o [t b’ B . B A

P Value F Mean DF oA sy s 4bae RMS VLR

square ollid oy s abae RMS VMR

o[+ -4 /a0 Vaf/f- \ ok o y3ed ol ¢ alae RMS BFR

ALY e e \ oL g dl e (5 alac RMS :.STR

035 ]

5&5«.:)1..45 RMSchﬁd').: alslow es)f ‘5>5)TQ5.;:)| @Lb ¥ Jj..\?

al>las 5o

& 4lae RMS I, Repeated Measure Test ys051 gl ¥V Jgax P value T e Bl il el oglis e

58 ol SN V/Fay AIYYY YI0R¥ VLR

e FIOAE VYR VE/OYF VMR

P Value F Mean DF e ¥ AARTS /- AY YITVY BFR

square e SV ¥NFF £IOVY STR

[--Y \YIYE FEV/YA \ QL,J). 5 oy 2 s RMS VLR

[-a¥ ¥y VYV ) ol 2 ey s lae RMS VMR

2 ot y3ad sl 5 dlae RMS BFR

#\5

o35t uams (s alae RMS STR



https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

OL&es 5 > 5 ssio pillbonn

S5 50500 ahlen o Mlas clad 555 Sl Gl L5U e

2ol U s )i ol en 4 o IS A
il ol cnl 5 Slew plul odlae S S el
4 odbde rginy gabae RMS cos 5smy ol
S e 8 a s alslae o5 8 s el esnes
tls o lalins il )

el LS 4 s wlissd Al e
ol S5 a0l Lol gl s gl aluil edlas S SUI
ol S S el s hlias 3 ol ol L adlles
el s bl o) ol e b sl s odlae
dian) cnl 0 4 3y B Slllas 3 b pees Lo adllas
5> Monica De Oliveira adlae s 55 s plal
el Sblme Ll 0z S5 N8 S o S
sdd Adalie dm s b ey § el 5 odlae (S S
Sladldas Yo ¥- Sl 5y Ll 8aa 5 Nakanishi J[¥Y] as
2 e ras SSN O o S s Saa
Wl Gla e 5o uissed w585 dhae (S S el ),
olal Slas e sl Cansay skaS Slas sl quu‘\
oy a5 ax L Seslal (MVIC) S ) o))
ol aids o3 3l w4 ks 55 V- -ZMVIC
TN oo Gl SSI K0 5L 3,50 a i
SN cdls RMS o (s Soslul MVIC 51 7Y+
Yo oz el ol 5 oz el O w8 dlae
2 ol B e oblas b4 (S SU OS s
o LS 5 Sabut [Y¥] sss oo dae S ) el
3 Shas S S O o0 Sl ey B b glaallas
A s ol el e SSU b, (FES)
Aol oLl e aSe Sl de b e Sl Sl
3l i, ol swing 56 L pleses (S S SIS s
55 holine 535 Olers azin VY 5l e ade Jlasl
¥0] 4 s a8 ol alize S, S0 b

2o ) Fmad el e g S Sl S ) 2
5ol Lol o gy sl ol S S el
D on JS 2l o ola b adle s 5
BE v-iJJ&” Sl [loliae 5 s oo gl imd
pas ol Sae dd el A sty e ONae el
dar Candy 5 ol oS s Joa dae Gl golola
Al S oy on S8 b)) cils e oS
Ol zd ob 05 S 55 o AL sk iz [FF] sl
Coadl goamsglis Wiy o &S culh 25y (gl
S Cﬁjﬂﬂ\ 3 SLod e s A e, 2l s
St 5 oL 5 ele adllae s [YVAT asl

\Y

ol oging akac RMS J; alslae g5 23l anglin) JSs
Estimated Marginal Means of MEASURE_1

4500 time

1
2

w4000 s

c .

5 /

L] /

1 /

"

£

£ 3500 : 4

™ / /

= y

2

[}

E

=

&

W 3p.00-

2500

T
whole body vibration group
Group

omty9e? el aliie RMS  alslae g4 108l aylia ¥ S
Estimated Marginal Means of MEASURE_1

30.00- time
1
2
w 2500
H 2
3
2 /
£ /
) .
5 2000 -
= o
2 /
o
& /
E /
k3 /s
W 1500+ /
/
//
o
10.00]

T
whole body vibration group

Group

055 Jas o jiine Blize 5 Jol Sl ey cgr
RMS i bl s 22Ul 0l 5 (o ¢ 5)
Sl A sy galae 4 dlae sy galae
@ 4o as eslel Independent T-test ¢ se5l
ol 5l sas B o el A S 53 905] ol 51 Jols
A w—a—“dv\ﬂ O~ 9 6M RMS u.......n aS WY ool
PP °3J§ 93 o A3l 51 S el A e gty galae
ol azls 6)‘.)\.2# u:..y\_,s\ JJ...S b};
@ el Gogiog RMS s ol Jie T o03T mlis A Jgu

il jlas 5 8 05,5 55 (el Gogis
P Value F JUELH

T
contral group

<INEF YIYYN Ratio Before

olee¥ aUAD - Ratio After

|

5l U8 oedl i sy 4 mdbde wgiws RMS s :Ratio before
PICARW
5o oedlid wgiwg 4 Gedboe Legiws RMS s :Ratio after
PICARW

4 ok IS bl Ol Ob el )y adls ol s

el oMNae Sl s sy gl md ol e
@ Shes b o 915 55500 4 M pllen oo Sliss
5 eslaal ols las adlas oyl basl oz ) o) ol


https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

VE-Y 655550 AA o) o les YO als

esS

omed oS ol b ae U S LS o )
Gzl cn i dse mon LsBle 4 350 . slgay

EPUC RN o | N WA B VOO L S R P
o|) g_a.J\J.a > ‘@Lz: r\).:\ ONze ;«J\g& QLA) [GERW
5o S s alalae oy 8 9o sl plas cL; D ) )
4 .o\:‘}»@ BV A....:Lv Al (u....JL.XA OV 9 aj}m) SNae
6.:‘..&;,;_)\}3 @'\.4)3 A.a\JJ.J BE) w\ 9 Juke PICEEW & Q\}.:.:.

s ealimad 5l 55550 ololen

D)3 9 S

il s 1y b adllan ) 55 e85 L &S gl 3l als )

s ool Ol S 5 23 S b ol Gy

NSl 5 S5 gl (Sap psle slRails (e
S

O Sduags yiadis 9 oS liino

il aallae >l b5 el i BL 5 s sske
5 AU el 5 BB Sshe 5 L) aesls oslaen

égUuo

[1] Helmick CG, Felson DT, Lawrence RC, Gabriel S,
Hirsch R, Kwoh CK, et al. Estimates of the prevalence of
arthritis and other rheumatic conditions in the United States.
Part I. Arthritis Rheum 2008; 58: 15-25.
https://doi.org/10.1002/art.23177

PMid:18163481

[2] Davatchi F, Jamshidi AR, Banihashemi AT, Gholami
J, Forouzanfar MH, Akhlaghi M, et al. WHO-ILAR
COPCORD Study (Stage 1, Urban Study) in Iran. J
Rheumatology 2008; 35: 1384.

[3] Davatchi F, Tehrani Banihashemi A, Gholami J, Faezi
ST, Forouzanfar MH, Salesi M, et al. The prevalence of
musculoskeletal complaints in a rural area in Iran: a WHO-
ILAR COPCORD study (stage 1, rural study) in Iran. Clin
Rheumatol 2009; 28: 1267-1274.
https://doi.org/10.1007/s10067-009-1234-8
PMid:19629618

[4] Slemenda C, Brandt KD, Heilman DK, Mazzuca S,
Braunstein EM, Katz BP, Wolinsky FD. Quadriceps
weakness and osteoarthritis of the knee. Ann Int Med 1997,
127: 97-104.
https://doi.org/10.7326/0003-4819-127-2-199707150-00001
PMid:9230035

[5] Lewek MD, Rudolph KS, Snyder-Mackler L.
Quadriceps femoris muscle weakness and activation failure
in patients with symptomatic knee osteoarthritis. J Orthop
Res 2004; 22: 110-115.
https://doi.org/10.1016/S0736-0266(03)00154-2
PMid: 14656668

[6] Hurley MV, Scott DL, Rees J, Newham DJ.
Sensorimotor changes and functional performance in
patients with knee osteoarthritis. Ann Rheumatic Dis 1997;
56: 641-648.

Dokt & o2 sl s Machad [V ] aas sy lolias
Cl o ook U5 el ame Ve b e
ks ol e 0L Ly Gl plal OMae (S S
Sl s a5 1E sy Alslie 0y S 0 o ol
Oad oy oley Sde Al o0 e (biwasy 5 il )
358 hel) At o ol win Ve Jb s s w4 Sl e
el (o Feoa Y 5l s s me L ¥4 Y
5 oA rstes omdlide esiey Odlas (S S
2Bl Sl e sl Sl am 5 S (s 9ed e
255 53 o bl Sl 5w e ool K ezl
sobite & ladlae o 2l 5 Hazell [YA] s oo
GRIB e on IS Al Gl bl e e
s Cundy 33 53 Gl plul Ol oS el
ks r\.?..'.l Sl U 5 Soll oS
5 el sty OMae Gl b (BI85 S
Slda 5 am s J8 Wl Blase 5o mssed el
Jele ol e el s el o U5 el
¥ oY o dal 5 5 a¥0 5 F0 YO N YO oS 5
AR IS B Wt T U N iV [ P U S WA S W
2 e OISl s Cardy 5w S el F s
s 3 haline (il 3l (5,8 YO 5 F2) YU sl S 3
Condy 50 Ad 03 u)ged el 5 edboe egies
5 W e el Al Ly Sl SIS
alias Ll e e ¥ aps ool 5 Y0 570 o iS5
Vo ol s el gy alas gl ad e
oo V0 Ll mlsl by s sms Hlolee 253
A a s Sk o ol soblae 5b 4 (5
¥ ossishel 5 (G FO-T0) YL Gl 83 48 ae
Iob 55 S S s SN il n it cmae e
IFA] st Sl 5 Sslead oLl

Sl RMS o 3l 5l adlllan ol s i o
S Ahsle 05 8 55 el A sty 4 edlide sy
olis Vol 5 ol azals o lslins g J5 05 5 4
WBV (o5 slssme 6 3525 L &S cdl ol (gonns
ol L edlide sty Cdlb phan g5 cd als
odlbde gty b sl co sl sal e Do sy
ol (S 1 59000 15 O Ghmis ey 5 ol 508
Ol s edlide Grstey b Ll s e WBV
TF-] ams ol 55

e 55 i o)y adlas ol Glacyssume
OWlas 55 35 5 e olgiig 5 a2 ¢l S 0030 o\


https://doi.org/10.1002/art.23177
https://doi.org/10.1007/s10067-009-1234-8
https://doi.org/10.7326/0003-4819-127-2-199707150-00001
https://doi.org/10.1016/S0736-0266\(03\)00154-2
https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

SLSes 5 &3 ssio cpdlleboan

S5 50500 ahlen o Mlas clad 555 Sl Gl L5U e

Training on Muscle Strength and Brain-Derived Neurotrophic
Factor Levels in Elderly Woman With Knee Osteoarthritis: A
Randomized Clinical Trial Study. Front Physiol 2019; 10.
https://doi.org/10.3389/fphys.2019.00756

PMid:31293437 PMCid:PMC6603338

[21] Abbasi E, Kahrizi S, Razi M, Faghihzadeh S. The
effect of whole-body vibration training on the lower extremity
muscles' electromyographic activities in patients with knee
osteoarthritis. Med J Islam Repub Iran 2017; 31: 107.
https://doi.org/10.14196/mijiri.31.107
PMid:29951408 PMCid:PMC6014769

[22] Merriman H, Jackson K. The effects of whole-body
vibration training in aging adults: a systematic review. J
Geriatr Phys Ther 2009; 32: 134-145.
https://doi.org/10.1519/00139143-200932030-00009
PMid:20128338

[23] Trans T, Aaboe J, Henriksen M, Christensen R,
Bliddal H, Lund H. Effect of whole body vibration exercise on
muscle strength and proprioception in females with knee
osteoarthritis. The Knee 2009; 16: 256-261.
https://doi.org/10.1016/j.knee.2008.11.014
PMid:19147365

[24] Bokaeian HR, Bakhtiary AH, Mirmohammadkhani M,
Moghimi J. The effect of adding whole body vibration training
to strengthening training in the treatment of knee
osteoarthritis: A randomized clinical trial. 3 Bodyw Mov Ther
2016; 20: 334-340.
https://doi.org/10.1016/j.jbmt.2015.08.005
PMid:27210851

[25] Lai Z, Lee S, Hu X, Wang L. Effect of adding whole-
body vibration training to squat training on physical function
and muscle strength in individuals with knee osteoarthritis. J
Musculoskelet Neuronal Interact 2019; 19: 333-341.

[26] Wang P, Yang L, Li H, Lei Z, Yang X, Liu C, et al.
Effects of whole-body vibration training with quadriceps
strengthening exercise on functioning and gait parameters in
patients with medial compartment knee osteoarthritis: a
randomised controlled preliminary study. Physiotherapy
2016; 102: 86-92.
https://doi.org/10.1016/j.physio.2015.03.3720
PMid:26111989

[27] Bagheri R, Hedayati R, Ehsani F, Hemati-Boruojeni
N, Abri A, Taghizadeh Delkhosh C. Cognitive behavioral
therapy with stabilization exercises affects transverse
abdominis muscle thickness in patients with chronic low back
pain: a double-blinded randomized trial study. J Manipulative
Physiol Ther 2020; 43: 418-428.
https://doi.org/10.1016/j.jmpt.2019.03.015
PMid:32928570

[28] Hermens HJ, Freriks B, Disselhorst-Klug C, Rau G.
Development of recommendations for SEMG sensors and
sensor placement procedures. J Electromyogr Kinesiol 2000;
10: 361-374.
https://doi.org/10.1016/S1050-6411(00)00027-4
PMid:11018445

[29] Letafatkar A, Rajabi R, Minoonejad H, Rabiei P.
Efficacy of perturbation-enhanced neuromuscular training on
hamstring and quadriceps onset time, activation and knee
flexion during a tuck-jump task. Int J Sports Phys Ther 2019;
14: 214-227.
https://doi.org/10.26603/ijspt20190214
PMid:30997274 PMCid:PMC6449013

[30] Fukuda TY, Echeimberg JO, Pompeu JE, Lucareli
PRG, Garbelotti S, Gimenes RO, Apolinario A. Root mean
square value of the electromyographic signal in the isometric
torque of the quadriceps, hamstrings and brachial biceps
muscles in female subjects. J Appl Res 2010; 10: 32-39.

[31] Moriguchi M, Maeshige N, Ueno M, Yoshikawa Y,
Terashi H, Fujino H. Modulation of plantar pressure and
gastrocnemius activity during gait using electrical stimulation
of the tibialis anterior in healthy adults. PloS One 2018; 13:
e0195309-e.
https://doi.org/10.1371/journal.pone.0195309
PMid:29746498 PMCid:PMC5944963

[32] Ryan CG, Rowe PJ. An electromyographical study
to investigate the effects of patellar taping on the vastus
medialis/vastus lateralis ratio in asymptomatic participants.
Physiother Theory Pract 2006; 22: 309-315.

£14

https://doi.org/10.1136/ard.56.11.641
PMid:9462165 PMCid:PMC1752287

[7] Chikanza I, Fernandes L. Novel strategies for the
treatment of osteoarthritis. Expert Opin Investig Drugs 2000;
9: 1499-1510.
https://doi.org/10.1517/13543784.9.7.1499
PMid:11060755

[8] Bjordal JM, Couppé C, Chow RT, Tunér J, Ljunggren
EA. A systematic review of low level laser therapy with
location-specific doses for pain from chronic joint disorders.
Aust J Physiother 2003; 49: 107-116.
https://doi.org/10.1016/S0004-9514(14)60127-6
PMid:12775206

[9] Hochberg MC, Altman RD, April KT, Benkhalti M,
Guyatt G, McGowan J, et al. American College of
Rheumatology 2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies in
osteoarthritis of the hand, hip, and knee. Arthritis Care Res
(Hoboken) 2012; 64: 465-474.
https://doi.org/10.1002/acr.21596
PMid:22563589

[10] Kallenberg LA, Hermens HJ. Behaviour of motor unit
action potential rate, estimated from surface EMG, as a
measure of muscle activation level. J Neuroeng Rehabil
2006; 3: 1-13.
https://doi.org/10.1186/1743-0003-3-15
PMid:16846508 PMCid:PMC1557523

[11] Bennell K, Hinman R. Exercise as a treatment for
osteoarthritis. Curr Opinion Rheumatol 2005; 17: 634-640.
https://doi.org/10.1097/01.bor.0000171214.49876.38
PMid:16093845

[12] Rees SS, Murphy AJ, Watsford ML. Effects of whole
body vibration on postural steadiness in an older population.
J Sci Med Sport 2009; 12: 440-444.
https://doi.org/10.1016/j.jsams.2008.02.002
PMid:18550436

[13] Moezy A, Olyaei G, Hadian M, Razi M, Faghihzadeh
S. A comparative study of whole body vibration training and
conventional training on knee proprioception and postural
stability after anterior cruciate ligament reconstruction. Br J
Sports Med 2008; 42: 373-385.
https://doi.org/10.1136/bjsm.2007.038554
PMid:18182623

[14] Calder CG, Mannion J, Metcalf PA. Low-intensity
whole-body vibration training to reduce fall risk in active,
elderly residents of a retirement village. J Am Geriatr Soc
2013; 61: 1424-1426.
https://doi.org/10.1111/jgs.12391
PMid:23937498

[15] Cardinale M, Wakeling J. Whole body vibration
exercise: are vibrations good for you? Br J Sports Med 2005;
39: 585-589.
https://doi.org/10.1136/bjsm.2005.016857
PMid:16118292 PMCid:PMC1725325

[16] Furness TP, Maschette WE. Influence of whole body
vibration platform frequency on neuromuscular performance
of community-dwelling older adults. J Strength Cond Res
2009; 23: 1508-1513.
https://doi.org/10.1519/JSC.0b013e3181a4e8f9
PMid:19620913

[17] Bogaerts A, Delecluse C, Claessens AL, Coudyzer
W, Boonen S, Verschueren SM. Impact of whole-body
vibration training versus fithess training on muscle strength
and muscle mass in older men: a 1-year randomized
controlled trial. J Gerontol A Biol Sci Med Sci 2007; 62: 630-
635.
https://doi.org/10.1093/gerona/62.6.630
PMid:17595419

[18] Manafi H, Aminianfar A. Effect of whole body
vibration on ankle joint proprioception and balance in
patients with diabetic neuropathy. Koomesh 1401; 24: 347-
357. (Persian).

[19] Hojjati Shargh M, Aminian-Far A,
Mirmohammadkhani M. Immediate effect of whole body
vibration on trunk proprioception in non-specific chronic low
back pain. Koomesh 1399; 22: 282-290. (Persian)
https://doi.org/10.29252/koomesh.22.2.282

[20] Sim&o AP, Mendonga VA, Avelar NC, da Fonseca
SF, Santos JM, de Oliveira ACC, et al. Whole Body Vibration



https://doi.org/10.1136/ard.56.11.641
https://doi.org/10.1517/13543784.9.7.1499
https://doi.org/10.1016/S0004-9514\(14\)60127-6
https://doi.org/10.1002/acr.21596
https://doi.org/10.1186/1743-0003-3-15
https://doi.org/10.1097/01.bor.0000171214.49876.38
https://doi.org/10.1016/j.jsams.2008.02.002
https://doi.org/10.1136/bjsm.2007.038554
https://doi.org/10.1111/jgs.12391
https://doi.org/10.1136/bjsm.2005.016857
https://doi.org/10.1519/JSC.0b013e3181a4e8f9
https://doi.org/10.1093/gerona/62.6.630
https://doi.org/10.29252/koomesh.22.2.282
https://doi.org/10.3389/fphys.2019.00756
https://doi.org/10.14196/mjiri.31.107
https://doi.org/10.1519/00139143-200932030-00009
https://doi.org/10.1016/j.knee.2008.11.014
https://doi.org/10.1016/j.jbmt.2015.08.005
https://doi.org/10.1016/j.physio.2015.03.3720
https://doi.org/10.1016/j.jmpt.2019.03.015
https://doi.org/10.1016/S1050-6411\(00\)00027-4
https://doi.org/10.26603/ijspt20190214
https://doi.org/10.1371/journal.pone.0195309
https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

VE-Y 655550 AA o) o les YO als

esS

https://doi.org/10.1111/sms.13408
PMid:30763452

[37] Fernandes L, Hagen KB, Bijlsma JW, Andreassen
O, Christensen P, Conaghan PG, et al. EULAR
recommendations for the non-pharmacological core
management of hip and knee osteoarthritis. Ann Rheum Dis
2013; 72: 1125-1135.
https://doi.org/10.1136/annrheumdis-2012-202745
PMid:23595142

[38] Machado A, Garcia-Lépez D, Gonzéalez-Gallego J,
Garatachea N. Whole-body vibration training increases
muscle strength and mass in older women: a randomized-
controlled trial. Scand J Med Sci Sports 2010; 20: 200-207.
https://doi.org/10.1111/j.1600-0838.2009.00919.x
PMid:19422657

[39] Hazell TJ, Jakobi JM, Kenno KA. The effects of
whole-body vibration on upper- and lower-body EMG during
static and dynamic contractions. Appl Physiol Nutr Metab
2007; 32: 1156-1163.
https://doi.org/10.1139/H07-116
PMid:18059590

[40] Zhang J, Wang R, Zheng Y, Xu J, Wu Y, Wang X.
Effect of whole-body vibration training on muscle activation
for individuals with Knee osteoarthritis. BioMed Res Int 2021,
2021: 6671390.
https://doi.org/10.1155/2021/6671390
PMid:33855078 PMCid:PMC8019384

Y-

https://doi.org/10.1080/09593980601023739
PMid:17166821

[33] de Oliveira Melo M, Pompeo KD, Baroni BM, Vaz
MA. Effects of neuromuscular electrical stimulation and low-
level laser therapy on neuromuscular parameters and health
status in elderly women with knee osteoarthritis: A
randomized trial. J Rehabil Med 2016; 48: 293-299.
https://doi.org/10.2340/16501977-2062
PMid:26871692

[34] Nakanishi R, Takeuchi K, Akizuki K, Nakagoshi R,
Kakihana H. The effect of neuromuscular electrical
stimulation on muscle EMG activity and the initial phase rate
of force development during tetanic contractions in the knee
extensor muscles of healthy adult males. Phys Ther Res
2020; 23: 195-201.
https://doi.org/10.1298/ptr.E10030
PMid:33489659 PMCid:PMC7814212

[35] Sabut SK, Lenka PK, Kumar R, Mahadevappa M.
Effect of functional electrical stimulation on the effort and
walking speed, surface electromyography activity, and
metabolic responses in stroke subjects. J Electromyogr
Kinesiol 2010; 20: 1170-1177.
https://doi.org/10.1016/}.jelekin.2010.07.003
PMid:20692180

[36] Huang M, Pang MYC. Muscle activity and vibration
transmissibility during whole-body vibration in chronic stroke.
Scand J Med Sci Sports 2019; 29: 816-825.



https://doi.org/10.1080/09593980601023739
https://doi.org/10.2340/16501977-2062
https://doi.org/10.1298/ptr.E10030
https://doi.org/10.1016/j.jelekin.2010.07.003
https://doi.org/10.1111/sms.13408
https://doi.org/10.1136/annrheumdis-2012-202745
https://doi.org/10.1111/j.1600-0838.2009.00919.x
https://doi.org/10.1139/H07-116
https://doi.org/10.1155/2021/6671390
https://koomeshjournal.semums.ac.ir/article-1-7878-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-26 ]

Koomesh -Volume 25, Issue 6 November and December 2023, 613-620

The effect of whole body vibration on electromyographic
changes of lower limb muscles in knee osteoarthritis patients
during functional walking activity

Ziaeddin Safavi Farokhi (Ph.D)?, Sara Amiri (M.Sc)™, Rasool Bagheri (Ph.D)*, Abbas Ziari (Ph.D)?

1- Neuromuscular Rehabilitation Research Center, Rehabilitation faculty, Semnan University of Medical Sciences, Semnan, Iran
2 — Dept. of Social Medicine, Medicine faculty, Semnan University of Medical Sciences, Semnan, Iran

% Corresponding author. +098 2333654180 saaraa.amirii@gmail.com Received: 27 Feb 2023; Accepted: 16 Jan 2024

Introduction: Electromyographic activity of lower limb muscles decreases in knee osteoarthritis. Whole body
vibration is a suitable intervention in strengthening muscles, whose effect on the electromyographic activity of lower
limb muscles during functional activity has not been properly investigated. The purpose of this study is to
investigate the effects of whole-body vibration on the electromyography of the lower limb muscles of people with
knee osteoarthritis during functional activity.

Materials and Methods: This clinical trial study was conducted on 30 people with knee osteoarthritis who were
included in the study based on the inclusion and exclusion criteria. The participants were randomly divided into
intervention and control groups (15 people in each group). Both groups were subjected to routine physiotherapy
treatment, and the intervention group was subjected to whole-body vibration with a frequency of 30 Hz and an
amplitude of 2 mm for 4 weeks and 3 times a week. Before and after the intervention, the EMG of the vastus
medialis, vastus lateralis, biceps femoris, and semitendinosus muscles were recorded using surface
electromyography while walking.

Results: The results of this study showed that the RMS activity of the lower limb muscles increased significantly
in both the intervention and control groups, and no statistically significant difference was observed between the two
groups.

Conclusion: Whole body vibration has no significant effect on electromyography of lower limb muscles of
people with knee osteoarthritis. Another study with a larger sample size is recommended.
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