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®, Maximum voluntary contractions
®. Abduction

R 0R9)

O i VY aallae 43 0US'CS pw 31,8
355 sl lxo 51 053,88 1 adlllas ) > LB
Sl cyals ( BLJB L o3l 38 sl asdllas 4
4395 392y pis g o Jlw ¥r yiShas 9 1A
D9 (SLB9 plisl 1> eje (LS 92,0 el
oy ¢ B ang HI8 el olye 4 cans o8l
oz bl 00,8 Lael 1) 3850 )0 jauas (gdsls
Ored g (278 Olillae Jool (pulul  diges
LDIVIY] Cé )5 sl calie Sladllas

Sglite ()8 ol 55 15,15 (slaolius)
I3 A o] (il and oiulesl > 3LIB
Ll ©ygi0 4 0y gy oS ) L (JB
(ks L) sb5 lis)) L s B oSzl o oil3an
hls (Jime g) dns 9o 4 3,8 ooy
LS 5oy 90 U Al dtwled 01,81 5l ey o oudy
ISG a paelw Y Cas 4 jg) b walisew
Sldes s SLIB 4 (6,8 slaolKiw)
(%5 05) JB 23l 55y sl Jols SLJB
ol (cdlS 5 S5U sladgy (0,8 culi g (35 (puidd
b S plosl g oz 2 EMG gl Jisow 3
s 3o | (St el G155 i
slasl g ped celw) g 93 > Borg CR -V
2458 gl (I8

EMG (la Ji&w i EEMG JUSw &ud
5 o woshly sabas ez plojer ©jpo 4
° S J LM}ss . ‘) 9 - 4 A_'*’j9:J.> 9 . |)
Biometric/Data-link Jio  daw pl,5 ge0g S|
398U Y 5l ygtate ol an .85 ploul LIS A
o3l Cavgy (63lw odlel @ 5L gl Neeevens
Gilae (s (slayud L lge 9 (SHas sod55
e IA] ol (558 (golpiiiy 5 llwl L
2 B8 el sdas gy 29580l (653
S5 39 il (pizmen 9 000 g0 8) (g e 39 50

Vil

WWAY 5 s 5505 0 oF o yled V) oy gafistpdeTF] asliale 5o



https://ioh.iums.ac.ir/article-1-1009-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

Temporal Change ik riodlan Fregnowy

+*

Hoonvely IFnnce
marease

1 Emjrsl el in
RS

Sled &g 4 (JASA) aels 5 il plgs U1 g, - S5

MF* )5 jials gRMS )3 ylojen Lilsél —
Gl dliae ) (Sd o0 galis

(MF s RMS) aols 5 b )0 ylojen yialS' —
ol dlas bawgs G 595 0 JalS Sl

RMS > ials g asbe uilS)8 o il 8l -
Cawl ob5b Cundg > diae 8,5 )18 Sl

Aad o i aely g cads pd ylojen o8l -

b > Sl Sloj 6N VL Clnog pl
JSw e celw dw (b sl 390 aliae
Gk JIMF g RMS jilly 93 5 0 ()
09 )5y (e A 4o (b (90 S )
g asld ux 9 0 MF g RMS ,olbs oy Jos
Sl e g (Hop b > (e ©jg0 4 b
M3ges 53 polie pl iy pxi jlages (gd9m0 s
Pges pize ez jl (S 3 dal ©)90 4 JASA
S b g gy GRS a9y SRl (bl el
ws 90 5 o8l eled (gl JASA Hbged .l
b gy g @l g ) BBl ©)50 4

Lassl,

W oiaalae 4> 0008 CS g 31 )81 oy
oSk (Jlo YYOEF/A o 6l b LG -5

° Median Frequency

Wil 4ol OMae  Siws p SLJB )I oKius! 95 51 )y

b 3959 pie SOLE oo dae ol ol yars dlacl
o)l o] s (Sil Ve oles] @ies
S (ol plyis 4 blisee Sllllae )3 (ol
4y )8 4 (Swd pleal (5155 9 6)15¢ 5
bl (558 sl gadllas jo [V ] coul
29, e 0 ol Al S sanl p  Sius
Lo dlg & (S slel 5 pg> Ceele) g
A plol 3,8 b gs o5 g

o6l b lwl (EMG JUSww (w315
o3latul L o] 3 5 C8)5 )18 2 350 e)USies
L )3S0he (adybogd) ¥ asye g il ,lis |l
LA il WIS 35y ¥FA 5 Ve sla uilsy8
L RMS" clwlse 1 diols (slaylins (lyy ouges
el yzoll 5l S s ool agl e Voo oy
o=l ccwl RMS aoly olwlow cqa (o0 0)
ol (DHde (Sud g gy 4 dlunly o)l
L8l e (oSl sl alie Lot
W opl e Bl WL gl 465 4 (60,8 Clusgas
Sygmo &2 yo ylbio SO d Cund (il Jlop b
O3 9995 ol dopd oy plie 3,5 oo
polie (oilw Jloy s 3,5 dunlio 31,81 0 1]
4 MVC (ool jolal @Slas polis 1 RMS
Cga b ool wl g 0 Cud LIS £o b 5l S
by 4o sl S 3 55 JiSew b (o)
A dpwloe FFT" 4508 & ¥olao

g ((JASA) asold g b olgi 3L
5 b plgs 36T g, 3] (e i ks
g aoly ) aly s oy ol 0 b edlatwl dleld
A 5T g oy Glojen g sy UK ol
g doly jasld oloic 4y RMS jolaie ol a
2 EMG JiSw b s olsie 4 4o S 3
2 Silocd Sypo & JASA e, b 43,5 L
Hldged cpl b Billas .l oas 03l sgi V IS

7. Root Mean Square
8. Fast Fourier Transform

VAT 5 5 3130 F o)led 1Y o5 [l aslials 55



https://ioh.iums.ac.ir/article-1-1009-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

$a. - I._I T : il
fklsd
IR N S e
T4 :
w 1] i
bischl W moasEiy
T —_—

[ »]

il

TEY R A PN AN e

— Aeaaslt

v 4 1 m 5o

A

Yy TR A ORY O OACR AT

mA-ET

g Fy

B . T - N e ]

Y TR A PO A Y TR

O—.’.‘ ())_io sla L;)._.; o)'lA_SI L ud‘@b )JLT d-’)l’ )'l B 5A L;)lf oK 99 4o d)90 dlac )LQ? 2 RMS U&LA Sduslde _\)‘3905
» RMS (S5l uimen (P<-/-0) el B ol&iunl | yiin A ol p (dlce (S0 cdld) RMS (Sl o8 amd o o)l o403

Sygmo d Cwly g o og ol OMae
Sl Cunly g G a3y SMas I pdin ()bl
,(p<./.\)
EMG JUK—w 13 oo b bad o Ol puts
Ste; eI JASA gy 655,84 koo 4
=0 EMG IS v (gl g cabs > &l
2olis g ol jl adli lgie 4 RMS yi0lie .0
» JSw b jasls g 4 MF ale il )3
ey goib > MF s RMS polds oo a8 )5 Lo
g aods oSy (galiwg o disle dw
9 Ceto) (95 5 dgmo Ojp0 & b3 o polde
Jogei 53 alae jo Cundg g uD a5 L 5o (ke
OMde Canidg g — Vgia 03,5 asule
o] 93 pd 0a iS85 01,8l )y wyp 3y50

(P</2Y) ool a8 dlae 1 b ol gablas

058 nSUse o 2o 5 VSY/EVEY/SY o
5le olo OV VWEAY/EY 4 5 SolS VY/FVHA/YS
W00)S ¢S i ddlllas ol )0 I8 bl
d] 9 43 dmas S 2SI C)led
galae ez 1 RMS (:Sle (sauglio 105yl
aS a2 o Ll (55 oSl 93 5 ddlllas 390
5y A oK) o oMae S S el
P ey 2 y9ke (1 )905) Cunl B oS
plosl )3 sl sy 0jlul L uilyyly 5JUT ool
Oygmo d A o] 3 00 (g5lw Jlos RMS
s B oK) ;3 RMS Sl 51 (gl (ime
Syl el sduslio ypisten (P<+/+d) Cuwl
oK) 93y 0 RMS |50 a8 ol lis as

WA 5 b 5505 0 F o led VY o gl s —TF] aslials 95



https://ioh.iums.ac.ir/article-1-1009-fa.html

Wil 4ol OMae  Siws p SLJB )I oKius! 95 51 )y

el g b plg LT Hlages olel o (618 oSl 93 ) dlae o Cumdg @98 (oM =) o>

g oely e sl cepepnly oSl m;:
cul) cul, <5 MF RMS
¥ 5 o e A + + oy Lialjl
\ Y ¥ v B
5 ¥ ¥ \ A - + it
¥ ¥ ¥ ¥ B
Y ) . ¥ A + - S
¥ ¥ Y ¥ B
) ) ¥ ¥ A - - 955 LialS
¥ ¥ \ ¥ B

255 sl 655 0l b uilyly 3BT oyl 5l S5 obiie Lo 00l STyl (S plie g1 sy 9 (g Jole 99 3l uyp Y g

p-value* B A g Jele
svals oloj Jols
Jhme Byl oSke Jhe Byl Ol
<oy FAYA/N vo-/\ ISR o/ pod el
yYaa/y -AY/¥ Yay/y o-1¥ ,5 sl

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

Jlse @l 390 1S pg> el 1 (St ol
Gk 5l ((Siad bl Gl 12 gloj 9 s
lnis S o5 oy ds il ly 3T 51 ooz
).ul) o.&p] Cuwd CJL\J u.olm‘ » W )X \.))S\a
I gime ylel Sl 5] (Saad pelus] pr loj Jele
S (xSl g Jole 3590 53 (P e/ 4 V) 35

(P=EVA ) s sdalie (Siwd wlus! 5o

S 35 4 9 Sy
D] 93 4> CHas (Su oSl Culled
A e e ode] Casd & ol & a5 b 1 g,
S oSyl 5 porwg il Cov eMac culld oS
sdnliio dalllas 390 dlac ¥ 1 )3 130 ol ol
SLe el salio ) gl (ol ool 2 A
ol (bgy 4y ilp)ly 3IUST 5 b I RMS
e _slad )3 45 1 osnlia S0 slosyS
Ly ) A o8yl 13 RMS S50 adllas 350

0 Repeated measure

B! jd i o ply dlas )0 (il jasuie
P e A5y galas bS8 gy Jals
)DM?{BOM‘)J99HU@UW9
2 Y A K] j3 ol gaas g ol cul,
¥ cwly agils galae > (pizmen 85 )15 55
B)S )58 9y phals g (SHas (Suus
g 4o Swd wlhaws!| 5 1057 5
Chumlio ,d daodly (g )lol LT I ool Cawd 4 olis
g Al sl p» Siwd wlus! 5)15 :SSke
il 2929 (Sgli B g A s 93 le (25
walizee el 93 0 iyli5 1wSile (sdunlio ;o Ll
5y S sl o (Swd wlas] 6:0ke

VAT 5 5 3130 F ojled 1Y o555 [hadi s aslials 55



https://ioh.iums.ac.ir/article-1-1009-fa.html

hlSen g gl pe (5 5 \ °

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

alac el i pols gadllas alin 0 cuwl
039 Yl Agil> alide @ Cuns JBod g ily
Vo] el

L Mae Siwd o i GMas Suns
L EMG &b o alpuss b aly Lioljel 5l eolaiw!
Cunl pody Ol (Fyg0 )3 ol slo il B Caows
sokie cpl 4 sl s EMG e Slej ol e
s odlau] WUAL:.S.;I sl cus hgy 5l Gldllas o
i aldlae  olail cews jl ealawl g
gy Sl dles by 0 1) eoaxie MU
B bl olal b cws (el pKin o o
2 (S b g e Olpss g lad sbul 4 e
P Zrwy bwy &S Sl b cwl (See EMG
2 g 0Xligy 39 o o] EMG UK
O Candg bais (Sl (Bly clacdld Il
s (s W )l g2y Cull CuaBge S5 5
AT 3l ges iy oISl gy ol 3 ke

yoiod bawg a5 EMG il g aiels plgs ;U]
aoly g b lojed awyp G Wgy i &)
g b e dlaily prwF 4 (oS Sjgo 4 &S ol
So 5l 93 9 (S g g S ) JUSew 4l
2 ol b 5l Mas  Siwd 05y e ;500
A3 )lows 2,) (Jas Sllas 5 ogad 4,

g b plg 5 3BT 51 el Cawd 4 ol bl p
2 gy el Sy S ws (RMS g MF) 4wl
22yl i 0 co ASedy galac b sdali
il 9 905 GRSl Cundg 53 ()8 olal 93
dlac 90y ¢y w‘) Caomw OIMae BRRRLY
P A ] ol 8l iy 0 we il g ASedd

12 Test contractions

D9 (o 59y dtdtd 9 iy )11 1)
)JAl_Aa&u_leS)_:)l_go&_wJ‘sWy)uL
L ol b g canl oduwy b3l 4 alisee Slalas
Sy el dwslie B sl cadllas pls
9 o ply cMac EMG cyllad aliv sasllas
Lo )L plSin 2 (50,5 5 (508 (s0iiS
gLl L Haislo L duslie ) a8 elas)l b ol
WU 6,503 adllas [V ] ccily i)l ri
Mo 3 1y GHas (Saud g dae cld ooy
LV o] o o ol oS gl b il L )8 plX
Cdled dlio ay LSan g g § sa sllas
L s o jeS 5wl o, cMae (S Sl
oles 0 EMG as sy lis osel cuwd 4 ol
5l i oole ()8 oK) jd aalllas 5y90 iae
o=l caddllas glaasl wlin Dg SiogisS )l oK)
Hd)50m|9ﬂw%4§3b uLMJ).\)‘\&]UQA
b9y 4 olly 36T )b 1 adllas 590 CMae
oeilae 48 0 odalie ¢y Se sl g5 o)l
3y (sl § cz) ol dhas > RMS
Alac g9 Jole 5 ol (Cuwnly 9 o) A3gids aliae
galac Sl el b 6y Lixe &jgo 4
aS gy e gl adllas o .l Ygo dialy Gl s
Sy Wl 4l jo HLLIE le SMae Sl
o Sl yols adllas zols V] 0g o bl ple
d4>9 A_S9JJ alae 4 Cus u"?’)"l)’ sdlac
elis)) 15U oy 40 &S 550 cadllas 43 )l

11 Cervical and thoracic erector spine

Vil

WAY 5 s 5505 0 F o yled V) oy gl TF] asliale 5o



https://ioh.iums.ac.ir/article-1-1009-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

CR -V Shgr wbide 1o 6,182 5 (1SSke b o0
4 (s bwgio an) o 5l y2eS o ¥/ d9as 4
S ol A sy (S S5 b gl e
o=l b Dl S5 lawgs aills ansl yo i),
Ly Olswe oyl opiizes 5l By oS Cnl S5 LB aisS
Slsis a1y ol 3 5Vl olhs o3 (S 9 VU iy
S o e JouB BB o Syl Siws e
[¥V]

ol cadlbe jl odal Cound 4 ol 4 dngi L
buwy Swd Hl8F 5 ke a8 29 0 odnliio
celuw ¥ gl dalllas cpl jo oasS'eS i LG
L g canl ¥ oue g bwgio o 0! 93 2 o )8
ol (S sl o oo Jale il 4 a0
g el waled oli 8l LS celw A glys ol
2 oSl 93 50 5> (B & 085w g e
565 ylen cplply o) 15U Sws wles! o9,
W 0l i 50 K g g (cadlllas > &S
ao Ml y s e wgy 93 ol 0 Gl Vb
55 g als anb p Mae - Sl sla o)l
A e yljel

3 0y 8l sy 5 BLod 5l gy 90 duslde jo
i sos 9 Mt odalidio ()8 ol 55 Glee (Fol5
B oS! 0,5 500 ces A oK) o 4,8 01,8l
W0l e 5 1,

SrS e (g o ol sadllan slaaidl, 5l -
A i (68 K] 93y > SLIB aS s S
5 oo ily) bl b oMae e led i3l
A oSl > el Gl cnl Jg 3980 (43595
S9 = Ants) B o] 1 iy (w431 la2)

EMG S aials g cab S i ie 3JUT -
2 Mas (Saud i 30y o cuslie (g,
Cowd 4 ot ol Jxd 81,5 9009 xSl ilalllas
yols cadlhe p> aiels g cab S i T 1 oel
B oS! o Mae  Siud 59,0 a5 ol ol
ol A oKl iy

Wil 4ol OMae  Siws p SLJB )I oKius! 95 51 )y

ol 53 9 il )13 9y Gl 5 (2bjb Cunyg
oaalS g (SKiwd Cuxadg jo 08l iy alac B
P 9y phalS g (s cplply il )5 gy
sdalin A (5,5 oSl jl yuin B (5,8 oK)
ol 3 5 (hlSen g o () Jgiz) 03
S Gop glajen JUl by sl edlizul b (ol
0S5 ol s 0 1y cewn Sl eMlace
OHLSed g 5,5 aliine asllas ) [A] Wdly L
Sy Cilisen (68 olSanl oz b o)
Wi plol lejen LT 3, 5l eolatul b SMae
M) alae cllsd () (loj (192 0UsS Jil> 4 Lol
ol Ve Y RNV, 13 i sdmlidie M/ S ‘(‘U’aﬁﬁ
2 Siewd  glulid gy wlids lgie 4 aiel
2l ol pls M b a8)S , b
9 270 99 3 ) (Sd balis b sadlas
Al g oo & A saaline Oac I (ol
ol Gl EMG sl U e oy wde <8 )3
.[\~] ool 0dg) WL:-" adllas
BoKHu1)39HwAL§9M)9ﬁulc
Al a5 pl 4 bgyye Wilg o A olSi] 4y S
5 Gl A cls 4 3930 I8 oK ST a8
Wled, S ale g ol 50 9,5 8 4 o8l
. ""4.3 'Q¢°5L59) e C,JB)J
9 O by s GLSel N8l Jue (9,
G r 3 S o] (5,158
CR -V S5 (olido (galousy 4 (S oluos]
ol 0399 )5 pgd sl yidy I8 sloss]
JAds e 4 S aad o lis calise Gilalllas guls
Ol dily 15 o yiwnl Cilgs plad jl culled G
ol Sy plide )3 00,8l g ()35 2 5

VAT 5 5 3130 F ojled 1Y o555 [hadi s aslials 55



https://ioh.iums.ac.ir/article-1-1009-fa.html

hlSen g gl pe (5 5 \

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

of posture on the relation between surface
electromyogram amplitude and back muscle
moment: consequences for the use of surface
electromyogram to measure back load. Clinical
Biomechanics. 1991;6(4):245-51.

6. Nicholas TA, Keir PJ. Effects of posture,
movement and hand load on shoulder muscle
activity.  Journal of  Electromyography and
Kinesiology. 2010;20(2):191-8.

7. Straker LM, Pollock CM, Mangharam JE. "The
effect of shoulder posture on performance,
discomfort and muscle fatigue whilst working on a
visual display unit". International Journal of
Industrial Ergonomics. 1997;20(1):1-10.

8. Luttmann A, Jager M, Laurig W.
Electromyographical indication of muscular fatigue
in occupational field studies. International journal of
Industrial ergonomics. 2000;25(6):645-60.

9. Lin M-I, Liang H-W, Lin K-H, Hwang Y-H.
Electromyographical —assessment on  muscular
fatigue—an elaboration upon repetitive typing
activity.  Journal of Electromyography and
Kinesiology. 2004;14(6):661-9.

10. Seghers J, Jochem A, Spaepen A. Posture,
muscle activity and muscle fatigue in prolonged
VDT work at different screen height settings.
Ergonomics. 2003;46(7):714-30.

11. Straker L, Mekhora K. An evaluation of visual
display unit placement by electromyography,
posture, discomfort and preference. International
Journal of Industrial Ergonomics. 2000;26(3):389-
98.

12. Thuresson M, Ang B, Linder J, Harms-
Ringdahl K. Intra-rater reliability of
electromyographic  recordings and  subjective
evaluation of neck muscle fatigue among helicopter
pilots.  Journal of  Electromyography and
Kinesiology. 2005;15(3):323-31.

13. Kuijt-Evers L, Bosch T, Huysmans M, De
Looze M, Vink P. Association between objective
and subjective measurements of comfort and
discomfort in hand tools. Applied Ergonomics.
2007;38(5):643-54.

14. Brookham RL, Wong JM, Dickerson CR.
"Upper limb posture and submaximal hand tasks
influence shoulder muscle activity". International
Journal of Industrial Ergonomics. 2010;40(3):337-
44,

15. Kofler M, Kreczy A, Gschwendtner A.
"Occupational backache" - surface
electromyography demonstrates the advantage of an
ergonomic  versus a standard  microscope
workstation.  European  Journal of  Applied

S o= oolide buwgs (6,152 5 sloasdl ow)y -

T S oKl 93y ol 8l a S ol i

U g byl el ) polie (Sius

9 2 3 Bl ( S elasl p loj Jole
ol 13y ] (618 0l

Bl (GAwgy &S C8)S ol Gl e L 0 -

5 39350 LS laolSiugl ( Vsb L5 lely 5

9 has (Kid oy 50 5 plin 33,8 12w
Al o SMae ISl YMS! syl colys o
SangisS ) IS ool ol 5 ol yige 4l

sl ()96 Bl cpl (il Ca

P g

sl )5 4ol Lb 5l asd Sy pols saslllae
#5595 )] Sty (g9mdipe S )5 WS A
adllae ol bl o deegyl (S pole oSl

Coles VE =YY=+ Y- g0 lois gy b wlwl y
Cawl 05 uJL"

&bo

1. Choobineh A, Hosseini M, Lahmi M, Khani
Jazani R, Shahnavaz H. "Musculoskeletal problems
in Iranian hand-woven carpet industry: Guidelines
for workstation design". Applied Ergonomics.
2007;38(5):617-24.

2. Westgaard RH. Work-related musculoskeletal
complaints: some ergonomic challenges upon the
start of a new century. Applied Ergonomics.
2000;31:569-80.

3. Akesson I, Johnsson B, Rylander L, Moritz U,
Skerfving S. Musculoskeletal disorders among
female dental personnel—clinical examination and a
5-year follow-up study of symptoms. International
archives of occupational and environmental health.
1999;72(6):395-403.

4. Hagberg M, Wegman D. Prevalence rates and
odds ratios of shoulder-neck diseases in different
occupational groups. British journal of industrial
medicine. 1987;44(9):602-10.

5. LJ M, AL H, de Jongh H, Eisma W. Influence

WAY 55 e 550550 O oyled VY o) g[S T anliale 53



https://ioh.iums.ac.ir/article-1-1009-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

Wil 4ol OMae  Siws p SLJB )I oKius! 95 51 )y

Physiology. 2002;86(6):492-7.

16. Garg A, Hegmann K, Kapellusch J. "Short-
cycle overhead work and shoulder girdle muscle
fatigue". International Journal of Industrial
Ergonomics. 2006;36(6):581-97.

17. Barrie MM, Nelson. Design Concepts in
Nutritional Epidemiology 2ed: oxford University
Press; 1997.

18. Freriks BH, H. The recommendations for
sensors and sensor placement procedures for surface
electrmyography.  Roessingh ~ Research  and
Development 1999:13-53.

19. Konrad P. A Practical Introduction to
Kinesiological Electromyography2005.

20. Borg E. On perceived exertion and its
measurement: Stockholm; 2007.

21. Garg A, Hegmann KT, Schwoerer BJ,
Kapellusch JM. "The effect of maximum voluntary
contraction on endurance times for the shoulder
girdle". International Journal of Industrial
Ergonomics. 2002;30(2):103-13.

VAT 5 5 3130 F ojled 1Y o555 [hadi s aslials 55



https://ioh.iums.ac.ir/article-1-1009-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

&lff |

Abstract
‘\J.
H..__‘-\

Subjective and obj ective assessment of shoulder muscle fatigueon two
car pet weaving wor kstations
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Abstract

Background and aims: Long term working in a static and awkward posture is known as an important risk
factorof work related musculoskeletal disorders in hand carpet weavers. Inappropriate workstation and
awkward posture can increase the electrical activity and fatigue in muscles. The aim of this study was the
measurement of muscle load and fatigue by surface electromyography and Borg CR-10 scale methods.
Methods: Two typical carpet weaving workstations (A: seated with cross legged posture and B: seated on
chair) were simulated in the laboratory and 12 women carpet weavers with mean age of 32.5 years, without
any musculoskeletal problems in upper limb were invited to this study and they were asked to work in each
workstation in separate days for 3 hours. Surface EMG signal recordings were done during these 3 hours for
four muscles (bilateral trapezius and bilateral deltoid) andall subjects were asked to report shoulder region
fatigue in Borg CR-10 rating scale. The RMS and MF values were extracted form row EMG signal to estimate
the muscle activity and fatigue.

Results: The result of this study shown that muscle activity in all muscles under the test in workstation A is
higher than workstation B (p<0.05). In comparison between the muscles, the mean RMS of the trapezius is
higher than bilateral deltoid (p<0.01). Joint analysis of spectral and amplitude for estimating the muscle fatigue
shown that muscle fatigue incidence in workstation B is more than workstation A. In comparison between
Borg CR-10 rating scale, there is no significant difference in two workstations.

Conclusion: According to these results, it can be concluded that working in two workstations can increase the
risk of work related musculoskeletal disorders in shoulder region and further studies and hence, designing the
ergonomic workstation for carpet weavings is necessary.

Keywords: Electromyography, Muscle fatigue, Workstation, Carpet weaving.
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