[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

lng Dladod gl 9 Cliling ousi1S dloxe
Y01 1Y dmio oo slez o3ked 11 0393 1AV Ol )

a5 g

SHhae  HCl YW b s g5 s b5l § Sas K b 3!
S el caie SLS w0 OT Sbuwly 9

1l egns B egnssd (S poke oliils (bl odSTals (514 o oty poikige 03,8 ksl i)l 0553 (5 gl 1 OB o
Olalecnaenad Ko pole o515 (slogy 08T ((geb o Sty ki 03 8 iyl ) 053 (5 il 13 ghdigS Ly
Olplensecnafp Sy pse ol (ol 0dSK il (51 ublgy owitiga 0 S el wlis ) 0,55 (5 smtils 108 (S 4 doguaro

thly ek —Olnl usF s Sby eske Kiils bl oaKuls (b > bl wdige 058 olokl b9 duSw
Svarmazyar@qums.ac.ir

Olat e ( SO o3l o (sab - Sty el IS Srald Slodes

VAV 5 b s g sb AN /¥ e 1ol 38 gl
oS>

=~ S SV 55 Ol QLSS e 5 Sladad s ol 05z ed (608 Slkas planil e 4 Sl o5l cmis 3 1008 5 4
@M_&ug.ﬂwvw%ﬁﬁzpow%\j@ywvizw-w)ﬁ‘f,:uwmAQM\;u.;)\ggﬁJ@M;;}@;m\JgM
Al e St 3l a5 a8 S DU oy

Glaesls 3 S plonil (St 310 A5 il IS S OLSLIS 51 8V 00 53 VY40 Tl s abaie 5 ol = deo 5 anlllae cnl S 2,
nu;.“\pm.w“;)j@}.MFA s s S bty b G 5 4 SHlae S 5 las Sl SV § el 4 by e
L oS s 4 5 o 5 baesls St 0 g S5 05051 5 o 5 el

S S TNV S INON XYY 5 035 5 il a8 (i3 (hae— S SV ¢ 0t oal ks ol el b
SUIYWNY 5 YA AN D3 5 bl 5 s e cails 2150 55 SDlae st Ml s oS sl 0l MFA L) El res
- AS SV ¢ gt 5 s (S w515 re DL bl o 5 s ls 18 (Sl el VU Sl a3 OUS IS
sl QL,,;J,M

el el 2l Omad SLll plol L Ol oo s el 53 (Saesr o Olse 5 a8 b 3 LU gl @ a5 L 16 S o
sls a8 1y st e Ol o Jla i g ez A > Dlalad Oz 5 oS LB gl L e 31 ealinud

Siy58 anliin s ae Ss ( SHlae— ASL) SV 1 sadS 0851,

as— ALl Vsl (and Sharifzadeh 2008 dodo
2 e O 5 S e I U L ks S I 5l st Sl a8l s anels

ol Sl a5 J s glay 508 5 s glasiS - eile 318 il s 65 S b i b Lol el 3L
VN S ol ot ol 5 gy b gl 318 it glalase 53 g len 5 W 55 Jlazsl (YT
23 Sl s Cueal B Sl a5 s SHlas— S Glaley Sl lodas Jisu Ol ol L3 ol aBl 21550
Alos Wt sl o 1l S8 L ks e glagslens Ol Mir) sl olas! JSae— Aol oWl 4 Jas


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

OSer 5 b | e YBY

Varmazyar et al. ) s, dals tes s LT 650 4
Wl s Lol gleesd 5l ol 5 (2012
A 53 bl el Ol ey LT ¢ SDlae— S
(Mohammadfam et al. 2010) 5,5 » az
Sl sSE Jla Loagrlse SLo)l lodalie o S,
O35 43 oS 5 Sl o 4 SOl Sl SV
Al eslil sy Ry eSimlh S
550 sl i, 4l w 4> 5 L (Hasheminejad 2014)
b Sdas— Sl SV a Sl e bl s esliad
b Jad e gl el csa IS Ll oS el gl S
Oae— Sl Ve 6 Sl e Ll S Jad
4 Ol o s a8 LS syl el (K sl l ol g Al
S Sl anly s s Sdlas— Sl ¥
el U;L{muoﬁﬁ;ﬂwksu(,\xlﬁWﬁ L g ol
G g ) Ll sy s glapltl 5 w5 5 038
Clite bl e bl el (Kes eslinal 55
SU kst Cond g oIl G L Jad 3 S, opl 51 d(aily
oo ABL 4233 s sy agldil le 5 AL azils
ool sa= B B s 5e Jad ol (S L5011 Jol-
S ol S Lagltil 1 S oS J s das eyl
Ja (Zokaee et al. 2014) wil o clol Cons s
(S el cas s SHlae Al SV gl
Wl oLl G el Ly, SE 5 e
Losgrge gla sy o Ol Al o (55 0 SOlas— S
D3 bl 25 e ABla 5 sbas | Pl o S Ly ol
S b pae Oles jatse oLl 51 Jeol Ll 5 oesls
Slalis 1 SSlae— Sl oWl 4 Ml st Ol e
313 ol o Sol SIS 55 5e st Gl g 3
Muscle Fatigue Assessment (MFA)
O il 15 sl 1 ol SLIH ey ) e
S5 OIS /s ‘éﬂ /33k S wils (03 8 Juls
Azizi and Motamedzade ) .S o o anil /L o

b as — Al laelSans Glacil rexs o 59
— ol 5 S g3 AS Jelse Loagrlse adle 5 Laels
AZIZ] and ) MQL;O C) )lS Ja.?u DL &CL‘»}\
W= . (Motamedzade 2013; Soori et al. 2011
S sas S S Jels L8 L ki SSlae— S
;§..~.3.J Xile O L;:{L“} dLa)L‘b'-L»: E) dae ‘GJVUU ‘;.)LQG\
3y Aole L;w“)k@ 095 JJ‘)SJA 9 JW“:LL;c L5‘°J€"’ e
Cewd )‘ c)lS)J LS)Jajé'.’ J&LS cu.l.w UJ}MQ))M ‘L;W}Lf'
Lei et al. ) 5, Wls b B JIgl 5 S Oley o,
duwT ol S A Jelse RS 5SS 2005
o‘]o.ﬂ: e (wbbwﬁ) oL uj.UaaL Cwrd L;T.:.L& L

Motamedzade 2013; Soori et al. 2011; Lei et al.
2005

wbalr e fes Sosen 8 byl aly
o553 Solam 4 e DT O3l LIS 5 028 (olalad
S e 038wty ol s Bles lae — S
IRV PEH R APRPSIT
0 lSatas 5 Simtar o < (S o5l Cnis
s dnl 3 53 SIS e Il oS 550 o gis
i 5 bl Sl o s S e AUk
-Vl st ar 5 L5 0Ll s Sl sl el
S e o a8 Lol OUS,IS cpw 5s SDlas — Al gls
2 S 5 Wl s e 028 8 e S el
Mohammadi et al. ) s 2158 IVA-/AA 63505
Lis 5 mlo pl L 55 bagslen IS ¢l (2016
Fooladi ) cutls ; et slapls ol o 0T bl
.(and Dehghi 2008
bl el Sl eslanl b g,8 slacunsy v 2
ot 3 SessS o sl plulis s )5 L clie
Sl ol dls 4 5 oohas— A oW 55, Jlax]
o=lB s Jelie Olalo sl cblis cgr il sla )


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

VO /o s Loyl ¢ SSie Keus b5l

Sladsly Cbsls LSS IS 51 (Golas able il
Olsen s sk & addllae ol 53 3 8 end I8
A ol MFA 5y 5l Jdlas Sous

L 5l S anllas el L MFA 255 plil )
- S S Sl e 51yl 5 S s S
o3 O balae (gl s gladsly 5 GSlae
o Sl YL ks LolS slaelanl OIS0
Wbl 5l e as plabs Sdlae— aSul YDl
AU 5 ST o Sl dlar 5D VL st U i
T e I e R P S RVE P
aads 55 20 LSS 5 (il e ) SO0 8 Ol e
35 S

oo T kel G plll e sl (Gsp Jo e plal sy
ol Slalsl o sl Glaal ) 5 ealizad L oS el et
Yo Sl 5 Vb g (ol oso 0 il 4 by s
<l s s Moghaddam 2012) (V Jsi) A s
- sl el DLl pll sl 4 Slslgniy w1l L
Oz Al i ol ol 4 VL Sl 5 VL e
— S S it ey g besls (5oslaer
Al Sapp bl wiliey leg SMlas
bt g (S8 e Sl sy g asliion
038 4l aw 3 olastl jib w5 Ob Cilis g
il 5 Say o sl QS 5l G 511, a8 wils
o) gl S elial bl iy s o 13 iy 3550 Sl
- A SV Sz S s bLI iy a0
a anrlye 55l 5l ) 0T 5l sl sladely 5 SMae
L85 A o 2o (K

Sl sl eslizad b s 5 G318 e Sledibl =
0332 b3 fme oy sl 4 pimmen 3 S L o s
fes) sl s Sla it o (L) 5816 Jlast) fas (s e
Aol 3 (OF 51 b gladely 5 Sz Sl 210
51 «(Confidence Interval 95% CI) /40 olbl

2305 5 0ley e (BN mhaw gy cnl o 2013
A pl s 3SR bl s Ok cilie ol
Sl Gla a= Ll Sa 03 e Jalse dex 51 L, pSU
Al e SSlas
YN0 s 2 SebKas 5 0Ly Lw g a5 (glasllas s
AL S sl LIS S Al plil 51l gl Ol Sl 4
bbb A S gt Ol
0350 ([84/)) Ll 5 (TNA) Lagls (10V) ,uS slapl
9@3@@,&}@;@\1)&&\@,;&;@\
sdalin (g)ls ne blLi,l cilims glaglil s MFA s,
ol slaasl 3L (Zamanian et al. 2015) el o
oS W5 ES 0 S e S OLSen 5 Les axdles
O Sulp pre BLIT AL el 24 (55,5 5 2o 5 Dolaka
~ell 55 e Sl SV 650l 5 SDlae  Saax
Alizadeh and Mahmoodi )i camlie Ciliss gla

g\ﬂ(ﬁ,::ﬁ45>\>ou;;@u,\,z¢l>.ald<gupu¢5f:
ol Coenl & 4> 55 L1 .(Mohammadi et al. 2016)
CL«.& BE ;S’M L;<:M>) JM_L;‘&“‘ N C}MZ
‘}J_Li)')l OR8 3 eslanal L JS)LL._G—Q,:K.J W w
ol =l L 0T bl s 2 s MFA) dlae S

S S UL 5 gdems axdllas 3 izees (2015

LTS
58000 gy 5 W0 Jla s Lhdow akais asdlae ol
ﬁ:}.mrt?u'ld@upnjs@j;&wu)sjléow)s
oo OB il rals g5 shae) (Goled o el &gl
Olalid S b amlas bl VL s L felie 5 JLSG )
S Ld gl ol el LgJKAA)JiLAJ pls :ij'-)LcM e
5 3lile SMas — Al gla ol rils canlas s


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

OSen 5 Wb e /YOF

oy

bl 5 dhas ot ol Gaa b gy ol
20l sy 5 dlas Sl SVt L by 586 o
A el S el e G OLSLIS

Sen 5 Brake o gmes Sldlas g b =W
Jole G (St 48 S o Aol A el YooY e 3 a8
Gl s e Sl s ens il 5l Sk 5o e lilast
.(Brake and Bates 2001) . 2ls sal s of on

W5 mlo 0L s ol 51 ol s ulad
o 53 0L Caale 5 pg warg L S el
Lls )3 s Sl ¥l

Sl s LU gaed ot ol addlae s
bl b &S as 18 €li 5 b e 03,5 sl S
SN S oS Sheme Lo g5 s plnil aalllas 5l fol
A s A bl (Sl el s oS 2 oSS
3,8 FIS a8 5 WlE s e 038 (3 gt
(Mohammadi et al. 2016) 51> i L &

5 dasr by oS Gladdlas b ol adlllae b e lie
L bl 5l s A3 LS s 015U sy p 0L
(LOE/F) 355,08 GV 5 5l 55 O3S ol a8 s OLES
5 oezmen 5 (Choobineh et al. 2009) s =,
S 2 OLKes 5 Ismail Lug g3l 3 a5 glanlas
355,08 @de e Eor A3 plasil 5 e 5L 4 ol S
3ls Cilae andlan ol glaasl L aS s S sdalive (/YY/4)
. (Ismail et al. 2009)

- e L3l A 63ls LS ab gy je Sl 3 45 sbolea
w )l gy 355 08 5 5, s golBlal cell s (6l
A W s o plnil (8 lol oS (o3l 31 s Sl
35 oo Do 353 508 4y e poma SIS el Ll 31 I 5
e LS Sl (sl e BLII 5 Jolia b s
Trinkoff) el e 2,158 Sae aASul gla 250
aglse (Vb Oly e s eaS Ol . (et al. 2006

5> i oslizad SPSS 23 i3 o5 s Saend 050 S5
Gl bbbz dilb ) sae els Aol ) S S5
Al (Sl O sty pde a5y g0 dalig 3l il
5 spbi Al M ke (ool e e o 28
adllas ul 5ol dalgst 3y a5 Syse pl 5
SOE L o kD o S g Sl 21U g s

W8S O s 2050 58 (O (15 S SS s JBli

ol
oJLiL.»:‘LgdajUﬂ.o S48 J\ﬁ‘é&&);ﬁ:ﬁ‘;yh LSLQQ_;/}}
BE) JJ\;— C’{L:J E) 6)}Tca.>- g_,<i))j) J)‘J.JLZ.«‘ MLA..:...&% )\
eSks sl oy S lad el sty S 1Y
il Jl FINVEWNY ss oS,E sl
B e gte oyl aslllas oyl 53 0 diS S 5 )31 51 AYENY

Ls S S Al

KAISIFYV6) IR WIS LA R V) i

K u))L ‘&;wwb Cewd G& Lg;.wb ML;: f‘j‘" DL L;’M
sose 330 SUIYWY 5 YWY YA YA 55 (i a oty
4SM.>JAQLLJ ‘w‘oﬁﬁb\idjv\z)>4sdsj§j ol
W}QQMQ;\}):&!)UG*;)UAF\&
L;U)MLZ}J.J&‘);)J&DL:}&)SUL&\QL@L«W

2,15 355 1y e


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

¥OB /... o blil ¢ hae Saws bl

BRI P VA VA gt o g P ri g WS I
0Lk asdllas L oS aib o VU Slae Sowsx s
il o gen (LYVIV) oshidtazns asdles 5 (/YV/Y)
Zamanian et al. 2015; Motamedzade et al. )
232 el Ol e (L 035) 3L 558 Jles! 2016
Shadds 5o 5L 51 e LSS 5 BT Sl L 4l
Al e b opl s Kot WU b LY
03,5 4l 5o Gohas— Sl oWl 555 15 5l e
SAVL et GLls ol aalllas 55 Laplll e 4 oo
- b Stass aalllae S| Jol slaasly L oS IV 5 e
.(Mohammadi et al. 2016) s l> I =
4008 4t s Bl (Sat ) Sl Jol il
st (glyls aallan 5 pe 531 517YN oS 515 0L MFA 55,
BRI T o I [ R B WA W [ o
l; oo Ranganathan edlas L o sl o 4t ol
253 5 esljdezns axlllas L 5 (Ranganathan 2015) o5 5
Motamedzade et al. 2016; Zokaee ) 5,16 jl=oa
s eole Ol 5 e o plas sy LY 5l (et al. 2014
Sd oz 3B Sl (M e S il LSS
Spebl o e s g5
b 53 s Sl SVt st allan ol 3
Olye 45 o andllao L o ol s 0 TN 01220l 5 L
o (L887Y) Oliles anlllas L 55 5 a3 S S ,1SYE § e
Habibi et al. 2011; Zamanian et al. ) s lu i
2015
MFA 5,4 sMas— A0 oW s )
WV s Sl slls axdllae 5550 131 5IAYENV o sls oL
Olles anllas s oppmean dle Y e lyls 1A
525 b Y 5 VU b Dlae Soes lst UYVY
Sl L oS ks 8 S T VL st 5 el aten aallias
Zamanian et al.) s)ls e sl adlas s
.2015; Motamedzade et al. 2016

Sl o g 5 5 o et Ol 03 S il gla, S ke L
W VL e 4y s S ) 5 a4l 5l bl
355 o e AS

o a e S gl Sl Jel slaast
st 4 Sl s Ol s a8 513 OLES andllas ol s MFA
S Cu sl lols andllas 5550 53l 5L AYWY s SSlae
4 eslidaine addllas 5 fols slaasl il e VU
hae Sost ot Olpe 5 455 plnil IS5 50 0 SIS
Motamedzade et al. ) wol vty (/Y+) o5 4>l s
» & 0L, s Ranganathan wlas ooen (2016
22 WL cale L s e anbs YY (g,
W,la,;pftj;j\,,s‘m&qMFA oo b Ok sta
Sloen 2ol Siasn badlas 53 8 s a5 d 3158
(Ranganathan 2015) s s

93 ke Soust a ol e Ol bl aslllas
L oS Al e YU o sl shils QLSS 51T 55 jaS aU
S oS 005 5 planil (6 S 5L OIS 53 45 4lS andllas
rlnte (Kalte et al. 2016) 5,15 1= oa el couts WL
Sl Gl e Cms 53 jaS Candy oS S Ol e
PR N USSR IO CH N Rt [PWAN EX IO AN Y
w3l oy a0 oL Je 4 Ol e OF Vs 5l a8 el
ol anas Lol oS pli ) 5 ol bl slasl oL 0
SASOE oS o Sl e et (Dl bl sk«
o et 3 5 Bl e s s Sl el s Dlakd
3,5 oyl oS e Sl

SOhas— Al W a8 e U3l da andlas ol s

$la, St st ales 51 aS el g0t 0 VG s 515 50
plonil QL bl o 1505 S Culy 5 o 4 015 0 O
Jelin s e Y b esliyl sla sy 5 (5SS SIS -
e o)Ll (s 2 2050

Ol 5 MFA 25, 0 e Sos )2 il
Vo b Sl lls anlllae 5,5 3130 51 AYEN S sl


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

OSar 5 Wb | e /YOS

SalS Sy 4 anrl e ulg s 5 W 4 Ml Ol e
Al o
e BL) aadlae cpl 55 eal Gt s el

o a5 Slaem AS SVl gt o sl
S Lo adles LS s S sdaline SSlae Sas
Gols e e LY «(Alizadeh 2015) 5,15 =
4 0L, Lo b oWt 5t 385 518 pde 4 Ol 5 00
JeaSS 53 Sl LS5 5 i el i e
303 oLl ol 583 5 slaaaliin

23 Sk Ol e adlas pl lacyssdoe S
Ol s o Sonlos 3 e IS o 53 OS5 L aLias
S Slaedi s 4y gt ke b el (61 O e
plmil 5 ol Oley s W anl B b 51 pae LSS
o el alie Gail IS s asdllas Ol jes

& 5 4o

SV Ml et oS sls OLES Ea s ol glaasl
OUS, 3 e Sas §50d 5 Olae S
S35 bald oS0 5 (A5 s (Kb el a5 b
5> SV s 2alS ke 4 11 sl e YL
50k e Jam oo 3558l Slaasl 015 e STIG 5
SeolSanl )3 S5 (ppsS ) Uyl b OUSHS il
ssbe 4 Lo sl ol s s d s bl Ol 5 S
,ﬁj\ogmﬁ\‘)g¢@ouﬁ-}@j\@w
e 5SSl sken gl s LB L sls s
035 Lo ¢« el 51 olalas adss 5 Oslsl 3 e 45 55
Sy gl el plil (a3l ol Ll (sl 03
ol Sl B e b a1l e Sl i 00
Shesbinal 5 coml sl @bl ge 53 (L3555 &S > alnil 4 a0
-l A S el s g b (S (Sxdly 2 slS
3,8 slgdi |y S o LS sl b

—ASL aWlesl p ot ol adlas 53 piaes
S asn o LaS Wil e VY 6l 4l s Dlae
Ismail ) (IAA) axils cillas A plnil Ismail Lo
G255 5 5 (148) o alllas ol L Ll (ot al. 2009
Habibi et al. 2011; Barkhordari) s> & ;b (/£A)
(et al. 2012

Sl MFA Gy 0 Slas Sast o) w8
YU Sl s (gl ls andlan 5, 4a 3151 51 LYANY aS ol O
@S adlle L oS wib e Sas Sax a4 S
YU lawils 3 Jlast LT s 45 esl3dazee s Ranganathan
Kalte et al. 2016;) s)ls Jlges i 205
.(Ranganathan 2015; Motamedzade et al. 2016
b s Olas— AUl =L Ol 0050 YU LY
B CL‘“)‘ > ealbs el 4 Ol 55 o0 adllas cpl 5 Gl
S 5ad oLl (S sl o3 gdoes Sl ol 5 a5l

S § 5l e b DL prames
S5 Bl Slelu Olpe 5 Als 4l s Sdlas— sl
@3l Al s aSgsbar wls QLS vy 3550 5131 53 555 5o
335 St e V10 s Ol s Llazils 6l 6LS &S
LIl S Bl a8 el

= 5 OLE O S5 5031 olasl ol adllan (glaazil
b Gz S SV 5 5 e il S s
el 48 @21 3 53 555 Gla gl oS (g sba ol IS
) 0/8 (IAzBI et S (631 31 & S il A
L Ldd B oS o 2l oS (ool Bl 5o IS 55k a4 5 AdL s
Vi 50/ e O S 3 s Ll gt il es S 4 S
I ol gn oS Sl (3131

- B s S5 5l ol gl elil e
4 anrle g anllles 5)5e Sl M mha e G0l
s gelas el Ly o 5 4 oS 3505 35 S35

S el eoas 0 4 s 318 AT Gl s«


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

VOV /o o bloyl ¢ hae Sas b5

ash sl e iagh b 5l eS8, Wl
LY 39 YA/Y+/\Y 0 ;,)L%j, O U’-’«j_f; g;{“:ﬁ (’jk-“ al.<:».;(.>
5L » IRRQUMS.REC.1395.57 &=

eIl sl ol G s by a3kl (gl Ko il olal y (sail =V J g

eb)u@ 9 }S.‘.’.S

Jsten alislo (o, 5l e pl O8N 5 alews 5ol

orl el ) bl S SRS ots, s 5, HSE

ol sl Jems Gloyds 5 S5 ged 0L iasn

ok b g Rl Y e
AR yYY YYY Yy
1Y Y'Y Y Ang
1Y YV Y YTV
Y\ YYY TYY XXt
Y Y XX
YAY YYY t XX
\a) TyY

VY

¥

YY)



https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

OSer 5 wbIS | e /YA

(slai=00) (Kol 1)) Conio s anlllas o 3131 it 5 SIS 505 SleSILl - Y g

5ol £ las Gl

o SSla- Bl ol ¢ 55
Sl b oy b
AN Y 04 vy (L)
VV/AYEY ot VY EA (554) 053
\o/rotv/Ye V4o Vo (e sla) 8
Yo/rt £ Y/0Y TY/AN YV/AY (o fo 2 0SS G gos s yaxli
AAY £+ /A0 VY A (cell) 8 olela
V40 £V/+4 1 . (Cell) 355 0 S Gl
(AVALEYAR v \ (L) IS aile
VeV WS
- A VLJ O
Ve Sl
Y/ ol
0V Sl
A}
) Yov J;; o
¢ NUNR
YV o _
av/¥ L S S e
oAV oL .
YAV g St

L;Jl}- r)\).lw): A:JUG.AC»U"JU_%\)JMFA U':'}))‘ aéw\bb&awf\y).} fw‘ &';J’)J‘}‘L’}b}ch'w_r J}J;.-

Ol cilies g 5s st sy

Lkl
Z Z It z C/J“jjj\
DS o L 13/ aly DSl s /0 SVl oy S 03,8
el
ol
L R L R L R L R L R
EV/¥ v/ gof  to/N VV/t VU YR YO VAN YAV YA Yt oS
YUY YUV YAN  YAN or/¥ oYY YA Y1 YA YWY YeA YE Lo g2
Y VY \/Y VY A AN NN 1 WOy A 5L
% \ YEN XSV \\As YA YW YW YW YA YAV T N

Cowly o t R


https://sjsph.tums.ac.ir/article-1-5705-en.html

¥OR /. st Lol SShae Saus b))

Al 55 Satnd O S5 a3l olsl p 33,5 5 le (5il5 eSS 15 s ol 51 b gladely 5 olas — Al Vst Eod 2 A slas

s Co Sl ool o

F e
&..ZJ'.;M_M:;.-‘J& SE sl ews Jsjf Pr R Sl oS OJ-JJS
a\al +/VAY \VARYY \/080 /-4y \/VAA [QVAARD)]

(+/818=1/4V)

3
CVYY
(+/Y\4=1/4YA)
A

(+/Y48-Y/0\Y)

/ENY

(+/+\A=Y/£40)

\

/7o
(+/64V=\VY/VVV)
o/vio
(/A =EANEY)

AL/VER

(1/44 =Y q/Y0V)*

(+/0YV=Y/V4Y)

|
VI
(/N oV=N/AYY)
CJEYY

A=Y /TVe)

N

(+/+0Y-£/4V)

\

XY
(+/*A=VIY)
£/VA
(/Y UE=TUr )
\/FOA

(+/eYY-0TYVEL)

(+/AYN=\/10V)

\
VAV
(V/EYY=Y/YE)
V/4AY

(+/VE0-0/YV)

LN

(+JAVA=YUVEY)

\
VA

(/A YE=YANA)
(/808

(¢ /2 YV=V/VY)
Voo

(/eYV=YY/N )

(V/+o=Y/YEY)*

)
Y/4V
(+/V¥Y-0/¥48)
V/EVA

(+/8VE-¢/Y80)

0/4+4

(\/+00-YY/\ vt )s

|
VY
(+/+ v A=Y/+YA)
o/eqy
(+/++8=V/++A)
/470

(s /02 ¥=\/YVY)

(+/YAY=\/0Y)

|
V/4¢4
(+IVAY=£/AV )
ATARRY

(+/AYo—0/807)

£/6Y4

(+/AV=YE/YAYL)

\

/Y00
(+/+ Y+ =UTYA)
(7ARR
(+/+Q7N=VY/ ¥ L)
/Y

(+/+11=YY/401)

(O/YY =YY

)
Y/¥44
(+/40+-0/018)
\Vayts

(AYV=2/YLY)

£/

(+/VL0-YY/VQT)

|
/YYY

(+/+¥+=Y/189)
et

(+/+ =V YY)
/O

(v/v2Y=\/A0V)

AR ZAVANA

|
0/44Vv
(YA Ya=\VARY )3
Ve
(YA V=1V440)s
Yoy
A AAARTIES
(+/+4VY
|
Ve
(+/+£1-8/4Y4)
YV
(+/+Ya=Y/AAY)
YEE

(/Y =Y/ 8N)

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

OLSer 5 oblS | o /Y9

50
45
40
35
30
25 21/3

ol Slghs asys

50

33/3

25/3

20 16/7
15 11/3
10
5 n I
0
o5 &L

Candige oy

S ob kol Som o0k

L

Lﬁ;’b‘-p\j}&w»\}S;_ﬁa.ZJSTJLA&L;b);A.JUa.a:)}a:\Jél;).\.,J&udL&l):y\)U@l)\)M):@bJ—\ Il gl

References

Alizadeh, V.S. and Mahmoodi M., 2015.
Evaluation of muscle fatigue by MFA
(Muscle Fatigue Assessment) method in one
of the industries. 9th National Congress of
Occupational Health and Safety, 225. [In
Persian]

Azizi, M. and Motamedzade, M., 2013.
Working postures assessment using rula and
ergonomic interventions in quality control
unit of a glass manufacturing company.
Journal of Ergonomics, 1(1), pp. 73-79. [In
Persian]

Barkhordari, A., Ketabi, D., Mirmohammadi,
S., Fallahzadeh, H. and Mehrparvar, A.,
2012.  Prevalence @ of  Work-Related
Musculoskeletal Disorders in Auto Parts-
Manufacturing Plants’workers. [In Persian]

Brake, D. and Bates, G.J.O.M., 2001. Fatigue
in industrial workers under thermal stress on
extended shift lengths. 51(7), pp. 456-463.

Choobineh, A., Tabatabaee, S.H. and Behzadi,
M., 2009. Musculoskeletal problems among
workers of an Iranian sugar-producing

factory. International journal of occupational
safety and ergonomics, 15(4), pp. 419-424. [In
Persian]

Fooladi Dehghi, B. and Dehghan, E.G.L., 2008.
Investigating the occupational risk factors
affecting the body of people working in one of
the household appliances industry. Olst
International Conference on Ergonomics:
Iranian Ergonomics and Human Fastors
Society (IES). [In Persian]

Habibi, E., Gharib, S., Shakerian, M. and
Hasanzadeh, A., 2011. Musculoskeletal
disorders and ergonomics of workers involved
with analyzing the situation manually carrying
goods in the dairy industry. [In Persian]

Hasheminejad, N., Kangavari, M. and Salimi,
M., 2014. Evaluation of correlation between
RULA, REBA and QEC methods for assessing
the postural conditions of steel industry
workers. Hamedan university of medical
sciences. [In Persian]

Ismail, A., Yeo, M., Haniff, M.H., Zulkifli, R
Deros, B.M. and Makhtar, N., 2009.


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

¥V [ s Bl ¢ Mae Kaus b5

Assessment of postural loading among the
assembly operators: A case study at
Malaysian automotive industry. European
Journal of Scientific Research. 30(2), pp 224-
235.

Kalte, H.O., Hamamizadeh, E., Faghih, M.A.
and Garkaz, A., 2016. Evaluation of Work
Fatigue in Loading Workers Using Muscle
Fatigue Assessment Method (MFA): A Case
Study in a Brick Factory. Journal of Health
Research in Community. 2(2), pp. 30-37. [In
Persian]

Lei, L., Dempsey, P.G., Xu, J.-g., Ge, L.-n. and
Liang, Y.-x., 2005. Risk factors for the
prevalence of musculoskeletal disorders
among Chinese foundry workers.
International ~ Journal  of  Industrial
Ergonomics. 35(3), pp. 197-204.

Miri, M. and Sharifzade, GH., 2008.
Ergonomic assessment of working conditions
in Birjand Hairdressers in REBA method.
Gonabad University of Medical Sciences.
14(2), pp. 39-44. [In Persian]

Moghaddam, A.K., 2012.  Ergonomic
evaluation methods., Tehran: Fanavaran. [In
Persian]

Mohammadfam, I., Kianfar, A. and Afsartala,
B., 2010. Assessment of musculoskeletal
disorders in a manufacturing company using
QEC and LUBAmethods and comparison of
results. [ran Occupational Health. 7(1), pp.
7-0. [In Persian].

Mohammadi, Z., Ghanbary Sartang, A. and
Attar Abdolabadi, J., 2016. Relationship
between risk and  prevalence  of
musculoskeletal disorders in a household
manufacturing  company. Journal  of
Preventive Medicine. 3(2), P. 0. [In Persian]

Motamedzade, M., Saedpanah, K., Salimi, K.
and Eskandari, T., 2016. Risk assessment of
musculoskeletal disorders by Muscle Fatigue
Assessment method and implementation of

an ergonomic intervention in Assembly
industry. Journal of Occupational Hygiene
Engineering. 3(1), pp. 33-40. [In Persian]

Ranganathan, M., 2015. Ergonomic workplace
analysis in an elevator manufacturing
company. Proceedings 19th Triennial Congress
of the IEA, Melbourne, Australia.

Soori, H., Tahmasebizadeh, H., Montazeri, A.,
Jaffari, M. and Ainy, E., 2011. Relationship
between quality of life and musculoskeletal
disorders in car manufacturing workers. The
Journal of Qazvin University of Medical
Sciences. 15(1), pp. 33-38. [In Persian]

Trinkoff, A.M., Le, R., Geiger-Brown, J.,
Lipscomb, J. and Lang, G., 2006. Longitudinal
relationship of work hours, mandatory
overtime, and on-call to musculoskeletal
problems in nurses. American journal of
industrial medicine. 49(11), pp. 964-971.

Varmazyar, S., Amini, M. and Kiafar, M., 2012.
Ergonomic evaluation of work conditions in
Qazvin Dentists by REBA method and its
association with musculoskeletal disorders in
2008. The Journal of Islamic Dental
Association of IRAN (JIDA). 24(3), pp. 229-
237. [In Persian]

Zamanian, 7.J.Z., Honarbakhsh, M,
Daneshmandi, H., 2015. Measurement of the
musculoskeletal disorders risk in tailors by
muscle fatigue evaluation MFA in 2014. 9th
National Congress of Occupational Health and
Safety. P. 242. [In Persian]

Zokaee, M.F.M., Galilian, H., Faqih, MA.,
Noor Mohammadi, M. and Amiri, S., 2014.
Assessment the Risk of musculoskeletal
disorders by MFA method and correlate the
results with the results of RULA. Journal of
Occupational Medicine Specialist. 6(3), pp.
60-69. [In Persian]


https://sjsph.tums.ac.ir/article-1-5705-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-22 ]

Scientific Journal of School of Public Health and Institute of Public Health Research /362
Vol. 16, No. 4, Winter 2019

Muscle Fatigue Assessment: The Relationship Between Risk Factors and
Musculoskeletal Disorders and its Consequences Among Personnel of a
Household Appliances Industry

Kazemi, S., MSc. Student, Department of Occupational Health Engineering, Faculty of Health, Qazvin University
of Medical Sciences, Qazvin, Iran

Khoshnavaz, H., MSc. Student, Department of Occupational Health Engineering, Faculty of Health, Qazvin
University of Medical Sciences, Qazvin, Iran

Ghorbanideh, M., MSc. Student, Department of Occupational Health Engineering, Faculty of Health, Qazvin
University of Medical Sciences, Qazvin, Iran

Varmazyar, SH., Ph.D. Assistant Professor, Department of Occupational Health Engineering, Faculty of
Health, Qazvin University of Medical Sciences, Qazvin, Iran- Corresponding Author: Svarmazyar@qums.ac.ir

Sheikhi, S., BSc. Expert of Occupational Health, Qazvin, Iran
Received: Jan 10, 2018 Accepted: Oct 21,2018

ABSTRACT

Background and Aim: In the household appliances industry, due to doing such work operations as
manually moving pieces, there is the probability of occurring musculoskeletal disorders and muscle
fatigue. Therefore, this study aimed to investigate muscle fatigue and its relationship with the
prevalence of musculoskeletal disorders among personnel of a household appliances factory. Data
were collected and analyzed using descriptive statistical and logistic regression tests.

Materials and Methods: This descriptive-analytical and cross-sectional study, including 150
employees of a household appliances factory, was conducted in 2016. Data about the prevalence of
musculoskeletal disorders and muscle fatigue were collected using a standard Nordic and muscle
fatigue assessment (MFA) questionnaire, respectively, and analyzed using the logistic regression test.
Results: The prevalence of musculoskeletal disorders in the lumbar region, knees and neck was
33.3%, 25.3%, and 21.3%, respectively. In addition, the results of MFA showed that reduction of the
risk of muscle fatigue in the shoulders, wrists and arms needs corrective action as a top priority in
28.7%, 28%, and 26.7% of the employees, respectively. Statistical analysis showed no significant
relationship between muscle fatigue and the frequency of musculoskeletal disorders.

Conclusion: Considering disorders in the lumbar region and risk of fatigue in the shoulder region,
the risk can be reduced by proper corrective actions, such as increasing the height of pallets, using
tables with adjustable heights, and layout of the parts in a normal access range.

Keywords: Musculoskeletal Disorders, Muscle Fatigue, Nordic Questionnaire
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