[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

174y )L@_.v ) a)\.«.fe A 693 0/4//5-—"/’»' PR R

(-
{

N

ObT ) 40 (o amdlo — US| DRSS sl 40 Swgigh 4l saUS I il (w y p
3 g (S 30U

S L lesS  sowpetnd ilane  nsd] cai plliise ¢ (6 yin o ¢ s s bbbl b e ¢ e Lo jle < plias il 5 s
g o Gl e {52590 (spnteoxa

ook oelpl sl o )8 (gla olSiy] Cans (b g canliel S8 Cursy e & gl amale — Sl sla Ul YL do ) 1A g A
028l (USH oy > SoisS )l (ol Ao SLludl 136 s 2 9 () (sloolSiun] (2l ccsl azmmle — Sl SYME] £00d (300 (o) St p3l>
)5 Pl jleed (S pole olSiily (S35

5 Ualejl 09,5 95 &y (Bolal ygo 4y 33l Midged 8 s (Kb 008l ciliee (gla dnly (LSS 1 a5 Yoo gl aldlie adlllas ol )3 2 oyt (9
45 Gl Gy SuagisS)| ol G oriman 9 05 55l gox RULA 5 QEC sl (slo (g, ctoliiusyp dliusg 4y SaM] 8545 pads olyS
435 odlitul ()8 bylpb o)l jslate

(& ocinn i) )5 oSl 350 5 congisS) ol 3 o1 Gl i ilof] 09,5 e (ol sl ol ol 51 a8 o i s bzl
03,5 oanlite clslis 5l an Liolojl 09,8 LS by (ol domale — Sl ol lise j3 (PS +/+0))l e (dlS cpwimen 3y)> 3939 (PS+/+0)
el 09,5 13 2,3 L5 5 53,5 | b o (e (P +1+8) (55 (s bl (ol dgse (3 Cpmidy 5 2 oS o 131 1 am ot
8l (PS4 0),5bae il 55,18 oS! jliel caldlio plosil I day 5 osmliie

i G2l iman 9 )8 sloliual (s Camdy St sl Bl (o SiogisS )| Ablao &5 S (g5 o adllas yl gloaidly bl 30 oS A
Do GUSHS 55 (glacmale — (Sl SYMS] g40d

RULA QEC « Sz, 00Sils GlSlS el domunle — 1Sl V3] i KongisS )| alslno 1103158

o

O,{l)_;OI)LiAA5L5>L;§.[\5Y]>5)u_A)LQ_,$ LV RYF

> (ol aomale — Sl YM 31 4 S 056l
= AVl (o LS5l (U o ey oo S
Jacop e LGyl 3 oais plosl clidss el
be 5o pla gl spiuadly o ) S
39y= Ol e 48 (gl 4065 4 s WMSDs, LS
JLs o) 0 51005 Hlews ai, So L La ]
L ool oawy VA JLw i ¥e 4 VAN

e Jelse 9 )8 sl el 1)l

Dol s sl LS ceMw po alg e
b P9 b g i cliol Cun2y
sonl Joolge adox 51 HLS" sla olSn] SuogisS )l
Ly Lo ) ampumle — 1Sl (sl (ol oS
Work-Related ~ Musculo-) WMSDs ,L__<
A (5y90 02 el S o (skeletal Disorders

mesbahf@sums.ac.ir . olul ol « jlus (Sbj pole olRuily ¢ Kb 008l (o s pole 09,5 Ll (Jgfume okinngs) =)

Ol Gl jled (S pole oSy 4l 5 Cudligy 035> ogisS )l 09,5 ilige pele DliES 5 5e oliul Y

Ol Gl ¢l (S pole olSuisly o (Sibjy 0aSuily S Cudliny g (eul dly olis i -V

ol e Sl (S35 pole SR (K 01Kl g ol 5,8 kil —F

Ol Gl ¢l (S5 pole olSuisly o (Sbjy 0aSuily S Cudiliny 5 onl Wolg guie g ondaw 09)S Sl -0

ol e Sl (S5 pole oD (K 01K815 IS Sl 5 ind] oy side g (sl 09,5 Sl

Ol 3l b (S5 psle ol ( (S 028l S cuilige g ol 95y g g (ol )8 09y jlutil Y

ol s o g g il ol g 5 (S5 it S 5 (e A

ol Gl ¢l (S pale oSl ey g cublagy 0aSishy (gl 48 cubligy 095 W)l ol g (S 0aSiily HIS culligg 5 (ool a5y gac -


https://ioh.iums.ac.ir/article-1-709-fa.html

L’
OhSan 5 gluas pall 5b s \ @

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

Sl zuale — IS wl piiw o iy o
= ol Bas Bls aalllas I asl 8,50
d ods ol J‘)J] Doy 4 Yoo dgod ‘_SJLQH
Jol 09,5 2385 )1, 8 09,5 95 ) (Bobai &9
Sl o ol aBloe pla 8l g o a ST 0 S0y (g0l 8
A Jlesl Lol 6,8 byl 5 adgl o))
9 4yl @)l 5l ey 4S5 a5392 (0318l pg3 09,5
St St > 22y o) sl omale
o L Layls ol 94— oy LS laolKi
sl alslie Slolisl el o 1y sl ads o 4y LSl
Llsl cogs o jeel-cadl Jols adlllas oyl )
2)9> 93 53l p lo (Suos—5)l Jo—ol L
29755 A sl g9-d9e pogmad )3 (oBjge]
(i bl g oo gl s Sl
S slocdiyg <ol by Sy 9 I e
L;‘ A_gcf,ml,o— u‘;.lf;w‘ M s )'l d).\im) dl)_g
d)—; o)'b\_ﬂ—g cd)l_f oK::_.w.ﬂ rv._.‘a.,u 05—29 g
5 b g 5L Oy ol dgre g 2l
Jo—ol byl 8l o)L sla oK) putass
e 4 ML.A )‘)_J‘ )‘ N 9 ))wu s

Slola 8l ezl 5l ey oo i gy LS g9
Loy jLS oS! y ydod mxdo s glads oo
4 S RULA 5 QEC »jlubwl sla yog) ;I odlaiwl
940,58 oLl og b e 0dld g A oldl
S (a3 a9 Jd) adoyo 93 (1l s
o L (Seng g8 ) alilie s 13l i e

ol sy 3] gl Azl — ISl YM_

2 OShlSen o LSy y58" bwg VAAY Jw 5 4 S
LSLQ’)S &8 (_5‘ =\ é)> [ ‘A’LLQ() s ’ .‘

Sl 3)lyo gyl )3 45 ol ay ang L
5295 (i e 2l > gl dzmale — (Sl
ol 23,5 (ei ()35 Lol by Ll
S el 5 055 4l 4litie 3550 pl5l 5 L]
dald g Cawg g odb LS |y S i ol Lgs
oa 55 clllas "Bl e asie |y
2 Gl azuale — IS Wl YN S ceal S
Bl oo alox jl g cnl LS glo Laee
oL e sl o Lo CogisS )l 45 el
Sl 3 059yl S et ay [V ]k 9
&5 4 WMSDS jl 65y )9Sl
sl Jslge [5lemul oael ) (o coglgl S
o — Sl YMS] o0 el o o5
Jlesl jlai)le 20,5 o la ‘_'j cédy i bl
0P S A () e e ol Slowa (59y8
2oL ey el L cnlial (Su can sy
Sy oS Jolpe e Colyiul pae LS plodl
O 3 (3B iz o), Jaelse g )8
6 izl — Sl &Y 3] (g5, bas | olse
ddor | i gl s sy LS 5l (30
{0]gd (o gmime o o (3 one
45 0=l 9,8 be o] (SSUsS @ a2y L
Candy (wyp prg—a gl adllae (195 LS
Sy 028l 3 LS (sl o] SpegisS )|
Baa b ddllas ol o wl onis plool 5l

— Al YN S g b e oy
sl alslie pladl s L Gliee o)l cslaunle
U yp 9 $)BS sl ol de o cner
— Sl Y3 ialS 5> SpegisS ) adslae

3,5 Oygo (glaouale

32 OR9)
plod oo gl addlie &ygo dn aalllas o]
S Bl Ul (Sbp sasish LS
sl o1yl e 8,8 ploal LS anlw Jluw
S Sl _as g L8 sl oyl apabl _w

WA Sle ) osled oy O g PR H WY



https://ioh.iums.ac.ir/article-1-709-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

N

e SN 2Bl 5 SingiS ) alilis 5B pus

o o )] Wld ity (9,5 Jold
il 395 o oolizal Ly S35 5 51 oy o
b KUl Loialy a5y ol 5leasl cows as
s e ARl (e xS
ol Mol pla Bl iy glgl S et te
4S 039 el gz sl >l plsl ey ol
b paFie So gaw (Mol pl8l eyl
B P e Y
45558 g g el (o) azmlo — Sl olS_uo
A8 gyl e )3 s S Mol
Candy 2l (o pazds g o (2o
1 cal slagmale — Sl oy (gl (0
Sy (= Smpogissl aldlio pladl plogl 5 039
M8 g 93 (1l G Ao 9 93 g ol il
Soliwl glac s copgs RULA jog, [0] o)
wle ol i S g s gl sl g
plaisl g 6l 0,5y b odos jo b ayas
il i ol 5 [0]ed o Aoyl Cunl YL
sl—poli ol (o)l coex RULA 5,
osla ! L;&’K_wl,o)] 5 )bl =8> Ll iy
WLd,S

g Sloa 3w alg u Sl Jelin jl 5 s
3% ol 2yl LSl a8 QEC by wlislas
Al 6l s e Sl ey i Ly
24,8 oolawl S o paly 8 1) glaale
sla cus b9 5l o9y 90 oyl 5l ealawl plL S
O s 9 4d Agd Se 3,3 (LS il
il (sLainly 4 Sy 5l o3l sl Ly Condg
85518 59819 3590 dbga e

DS SLney SaogisS ) i e
055U 5 3L aaSiih 5 S sln ey
olaiwl 3yg0 bluwg g LS £o s angi b Lol .04
Cny oy gsoe o Lo o o Sliles ol
Sogpi gyl 2yl 2390 9 e Jie (5515
=) 3l o oyle ()lS sl Cows a8 )3 148
adge yosl g 6yl yosl plosl a8 (o)lol - (g8

WA Sl o) osled @ oy a3 [l AW aoldas

02lawl Cwwl gy 20 S3)55 Aol 4y 04 1l
Dy IS s L sl delidusy cpl [V] A
09—l Yy ol (cagos slayiwy @
e oy S D9 G 9 4B (i (o
—lS—l gl gl e > S5 Jlse
il LS g5 Oslm lp iy liale
odli] LS clelw (Jal «Mass o w )l
Ol 9 U859 9 colpwl (sl adBy s
Comnd (3l 40 55 SngisS )l bl | oS
T el WVl oLt 48 45 5w
sy S5 S 5l ot sl sl Ly ol
o9 cilizee gl plil (gl (5 Slacunsy
g cwlie SLahyg (Jlwy (lomle oo
D92 (sl Fuo 0ged
e sl (ol o)le—e i
o 05U
J S e Sy pae L S5 i 0
oh oS (ly sl
e o dali iy oyl 5l edli ol L
lasbas » glasale— IS wl oYM 5]
5 S cle @ YMST (ol 0 5o g (0 o
Sz do dmnlye b)) SCbg loa sl eslal
5 S 48, w3 jl g 350 e sLnj,
o=l e 3 Al 55 (gl S5
235 JooSS ol Bl b aslias o) | delidin
RIEYS RULA ) QECJ)/,LIZL‘_U;/L;L@UJ}” /g_)
o8l dzpele Sl sl ol oy s )l
L Sl y Joldo i adb ey ang Ly
Slpby) 3l ) Can—dg (29— Sl
o—) b eola_wl RULA 3 QEC 5 lsb ]
——L ol de sla by 4w | Lo by,
a5 3y il o Laialy 45, iy 48 ol i2lS
LS el o as Curdg dal v Ly Laal,
Bgp> L sliel 5l Lo (g ol 13 33,5 (o0 JoSS
Sloplis] Consg (03 Ll 9 (55 45 o


https://ioh.iums.ac.ir/article-1-709-fa.html

L’
OhSan 5 gluas pall 5b s \ @

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

VY. g
OY-Va ¥ s
Y5-0- Y s

-Y0 ¥ s

2 od (b gle al Sy pled g dy )LSS

OG0 M wﬁo u}o)j )1 odlaw! l) d,;.a?u U"

Sl e adaly cpad jolaio & wc8)5 )8 Lo

Laay

Sy A g 3 ediS S b i Yo
°5)5 PN golgS 09y 5y i Ve Bola
o e GBlyol 5 (Sl A8 8 il
).)ulSA_uSuf)_w EMans e w ¢ ,LS" adlw
Cawl 0dal V' Jgd>

2GS Cmy jlag 2 LS Slgls o
s o Sy jleadyay u‘“l—") olg-3 09,5
(/\‘A /a/\) Syl e 815l 54
AVEYAR )um_> A% 9/V)4_;l>ol.5
(7¥+ 5 730) (2Slo]]

dol oy 3l ol gl 5 sdole iy (i)
ao Ml edde a4 Jlw o Job 358 jasuie
o8l 5l oo VY (gl dsuale — Sl oYM S
Slao)d Ve ol 5lasnged dssl e Sby a
coliwl oo \¥/0 5 olys b cla 3
oalaiwl (slajg, dlass asl o0, S eolawl Sij
5oy dlan L S s ol 81 (35155 olwl s onds
a0 59y YN oo 13 g il 030
59y FYE Dliw sl 4 egMe Ul Al > Ml
lasuale — Al GYMS] 4 Mol cde & 3
2 i Al ad by LS 4 (ghle s g o L
Sl 5l asl aiwsles Lel oads ysls LS oo

QQ)l s

L)_.Ql) ‘4_;\.,1) )1 oola_wl L: 9 Als Gygao A ul;‘
= ool A ©ygo dn La e Jled 51 Sy
5 S=iglon 9 (2l 392 Ly LS w sl 38
Ojg—o b jd il byl (B oSy S
sla )5 sl b o plool ool —a i
fnl_>u1 O.)l.:_.w%‘ Gyg—o do ) L5—5ﬁ9 LS“‘—“’?“"
sl oK) SnsisS )l o)yl o) (8,5 o
{VJUCLA 4 imo Lo e bl o LS
—izo o pl_w g [VY]NIESH {)\] UMN
A Comd ol 0 [Wo) )3 peas g olhb
04 4_&‘3)4 )U le_m aK:—AMﬂ‘ uol> 9 PL"‘ L:.:‘)M:
0l dpi g b iy 45 ) Cond (pl il
(3)9_40()) ‘;M -y c(J)PV))U L;Lm)’.,o -\ :CAM"
(2597 oo =¥ ((3)90A) (2Biolejl 292 ¥
Lo )L =7 (3)9—h) @58y Sy L LS -0
A 3,5-23Y) a5bly L LS =V ((3)94Y) pgsig Sue
ola ol 3y5—0 I3l 5 LS oK) 4y a g5 Ly
At Cnd o]y 4 by o gl i 5o
ot L2 ol 3 gae le 2)50 g (e 00
2 bl B (9 ealy 4 cond 0l 3 S
s 0yai o] (1955 bl a9 ) 0y e ayg e
iy At Gy p e 88 3
WS sl (S O ygo d HLS Lol
©)gm 4y Aot g el 005 ]S gLy
G el 4 A gy L oLSST i dlee sy

13,5 (el ) o] o 2lad 003 2

WA Sl ) oslad oy (U |asllas



https://ioh.iums.ac.ir/article-1-709-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

e SN 2Bl 5 SingiS ) alilis 5B pus

(Ve =31a) olS gV -+ =0ls) Liolojl 09,5 ;5 anlllas 3,90 31,31 Sl ,S 503 lastiio | (B =) Jgio>

olss oleles! 09,5
3y )] 3y I5))

(¥a)ra )2 (FY)¥y Eypy (%) slass
Mean SD. Mean SD. Mean Mean SD. (JW) o
YV/0) aly Y¥/VY YIA- An7AN £IVo ¥/ v/oa
VY/54 MY NNA O YE NN BIY A)eA FINY (JLo) 8" il

() 3255 Mo s
Ve (ve) V& (14) SYL g a5l el S
oy (ov) 4 (Fa) ol s
V- (1) N (W) oo 55
YA (VA) 4 (1) s
@) WY(IY) o 2

—sy8d Jeliin (LS 0 )L 5ol Ll oyl
4 109_9;» OYM S| O—".‘ 9 pwiy Aot 5l Lg)l.)l
| ER VI Y || 29 S [ R PR B P L SO 3
SLp iy ¢ )9 il 0 )y slmygiie
i g 03l w] LS clelw o ol ol gl
el sy (51 ine b3

590l 0193 (5 135 2 Aolidhuoyy ay angi L
ol ST g el 03,5 cg (o35 )
a S ol il 8l o A a s Al e, S
adax ) o)L ol 35 g0 sl (1
(o0t 9 (2lidyy LS o ((Jrico el ulais
Sl (xe L)) 93 5LS el polwl o 0
oSl 39— 9 (LST a3 8l oy (PS +/+0)
os)_f 2 Lel s saalie u“’l—")] °9)—§ » s
3 35391 03, S5 sl |y p3Y big9nl S oly S
odnliw d)b o xS L;)Lf ol D9
G290 e (09385 )] (bisel 093 A S
s ol sla ol wl ga o FF Ll 3l
095 ) e (Vo b LS s > gl aiid
Q—.’.‘ 99 7{ng u9_n)] u»l_,.ul y—asS A u,wl_n)]
Dy (PS +/40) Jb pme Lyiul3dl

WA Sl o) osled @ oy a3 [l AW aoldas

omls ()9 0y O:{‘).gl_l.g s oJL&.’:_wb? ‘_',19_3

Gl ol g 3 Sile ol y sl ol s 30
S5 At g odliww] LS Lo cae )l
Gy SS& dy dslllae 3)90 213l )3 ()15 s
bl =il b ol ey 4 LS
EVAY) a bl (B/YA £VVA 5)/55 £V/VE)
9 FIYAEVNA) Slod 5 (B/-A £V/AY 4 V/A)
EVAA g YIVA £Y) a8 slojl (</AY £V/¥0
Oy Sl jas _de 4 S j5 b L (VNS
—E 8 ) Sy a by po atnii JLS (L)
Gy dy bgye odliwal LS oloj oy 5 (55
Al o Oloas
LU, 93 LS gm0l bl jm aslllan o 4o
2 S s JLain) s (PS +/0) s (i
Aol Cwd a sy )3 )LS (6955 dg4eS g 0]
A 3505 pM el d S (oaly 81y a S Gy pas
S 5 000) 31 sgg 2 sly 3 LS iy
O3Syt o1l ) iy Jlos! (o],
— Sl VNS e Ay S
i SSi5 4y il afl e, > (gl zpnle
OS] pord g Jid g9 (e 45 2905 paSuile
g9 d)b (o bu)l d‘ 4_>u.ml.a - UA’K_M:‘


https://ioh.iums.ac.ir/article-1-709-fa.html

L’
OhSan 5 gluas pall 5b s \ @

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

Dy (pS '/~&))

B9 5 S it 90 LS gl ol 1
o gl domale — Sl SYML AT SMe
e 48 gy ay Aol Cwd 4y (PS1/40)
s L 05 e g3 (2l ol 2950 5l el
W E
wl_wl — ) 04 odld ul_m) PR ARV fnl_>u‘
JuZes C‘L’—“’ Oy & o bLs) 90 S O?‘)"
P ala byl mda s piomed 9050 00,5 L
L 4SO ygmo i aid odnlodio yiolejl 09,5
o=l 50 0y 5l colSd e ydad e io]5 8
S xe yuasS 0lg S 09,5 0 Lol g i Sl
W0,50 oo line jlas mdaw liee 53
¥ Jsi 5 sl adslio pladl jlam 5 o8 il
U8 S o] 6 y0d (p5Slie sl a5l
a3l lawa S oe o Ve /NEVW/A a3l

Ablio 5l ey g (sl domale — ISl VM g3 —F Joio
(55 Ve alas) pialel 095 53 SsogisS )

A lse 5l aw s lse 5l LS RS
(%) Shaws (%) slass
Y4(¥4) T4 (1) 935
Y\(M) YA(YY) Cudy
Y4(Y4) Y(YF) Sl
Ve(V+) \WY(IY) =)
Yo(¥0) TF(YF) Cowd o
Y#(V5) TF(YF) S
A1) WW(IY) o
YY(YY) YY) 9l
(1) Yo (v3) L S8

Ls_>\9_3 5 L;ld._?&ml.a —u:lfhml Y3 Egd

Pl 3o o o aleil 09,5 ) i il
13 4S jehailan .ol oael ¥ Jgas > clatslie
GI3S (U sy el o Jpie o
o33 55 5 &5 (35 4o 09,5 ol > 0
a ol — ISl ool olie o Gials ool
dm ol 09,5 (LS basgs 00 ()15
asg b Lials ol as 0,8 saaliine sl
M =xe oly 9 (90,3 Al ol S cond

6l Gy oy Alilo plonil Sl sy 5 5 RULA 5 QEC jlslial (g, (bl 2 )87 ol (o)l s =¥ Jso
(Ve =300 Ghalesl 09,5 53 s s 5

I bl sloss wlbls bl =8 Jelis
(%)l (7)slaws (Z)slaws (7)slaws

ye A(T/Y) VAY) y()+) Y(V¥/5) Voo el

il VY (ESIY) - - Ya(s-/¥) ¥ o RULA/QEC
v \a(d+) W@ @) \Y(¥0) Y s Ao 5l 5
— — — — — \Gcla.w

) vo()er) W(h--) Ve(Ver) FA(N- ) JS o

¥4 Y(r-) VAY) Y(v- VA(TY/0) Voo el

£y YA(Y-) Y+ (AY/Y) (v YAQDA/Y) ¥ o RULA/QEC
! F(v-) VAIY) - Y(¥/Y) ¥ s adlae jl s
— — — — — \“-C_la_w

\ Ye(Ver) W(N-+) Ye(Ver) FA(N ) JS o

WA Sle ) osled oy O g PR H WY



https://ioh.iums.ac.ir/article-1-709-fa.html

e SN 2Bl 5 SingiS ) alilis 5B pus

G oy s (o) s 1 odlil b SagisS )l bl uls —F Joi

(Ve r=alam) Lalosl 09,5 45 Aldlie jl dw g b ylad xlaws

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

IS gon i) Sless alsls ) = s 8 Jelis
AN ()3l AN ()3l

¥ V(YY) F(YT/Y) Y(¥-) YV(5/¥) Voo s e el
oF Y- (551V) ASIV) A(A+) ¥+ (FVY) ¥ oo dslae 5l U3
¥ ¥(+) - - - Y oo

) - - - VYY) ¥ o
Yoo ¥e(Ver) W(Ve+) Ve(Ver) FA()-+) JS e

50 V(YY/Y) Ve (AY/Y) @ YA(AV/Y) Voo s e el
¥ YY(VY/Y) Y(\FIV) A(VA/A) Y e ESIVI I
) VYY) - - Y oo

- - _ _ ¥ o
Voo ¥e()e-) W) V(o) YA(N- ) JS gen

4 O|9_3'u_p Iy Ls_>|9_3 Q—.’.l 5 SYM s o= YU
o S ldllas (B 3 LS (39 )1
P )0 [\c\]u_w‘ 0 —b c)_ba LS‘ c\_>c:.£bLo
3 00,5 el ()b ime bLS) (gl doralo
L abd ) (o h 5l olie o (bl 5 28
aS cewl Jls o ol aels cwsy b)) plod]
G839 3 25 o) Sl LS e
aslllas ) [Yr oS )55 (gl xe bL)
A lor ) SngigS )l a il o S SLS KL
).) L;’..>|)l_3 )")._gl co|9_§ 09)_§ l_{ MLSA ).) J._jb)f
oinlel 095 3 55 (6)LS oSl g Ai oS la )]
a Sl 5w (P +/40) gyl —ixe &ygio
3 aoes ol aldie 5y S 390 ybj9—s]
Oleme dn comwloa s 0,55 55 s lallles
lacle ) (s (il ) ey 15 Lo
s Lol A 000 Ly g 00,5 cdbs wile S

WA Sl o) osled @ oy a3 [l AW aoldas

,b Liso Paired-samples T test 4050 Lol
IS o] caldlie plol 5l an pm b (5155

Sihlize juss 0lg 5 05,5 1> Lol 0, S iy 59po
23,55 odalie

S5 Ao g S
— Sl Y3 o 5 dallan ]
oialS 1 S gies )l a Bl WSl g glaale
S oaSiily LSS o 1y oYM 3] oy

el 03905 (uy 2 e
Cumds oy Sylal o g an i au an g b
15 gl izl — Sl YS! o 5Me par s g
S ne L)l Cws g g yoS iy (Sl
1= Oldllas I (B 5> el G 4 (PS /)
SN o Mo gord 9 i G bLII 292
V] el 0a )3 5)l5 S A suale — ISl
O 500 Gldllas jo aS el s o ool VY
Aol Cowd an (Lol YS! go0 s g i
O Sl ime LLS )| ()Ll (—wyp [YAQIY]
09y 3 sl dzmale — ISl YML S o
aS dges et Lal Sl Lis )8 g9 b yiulo)]
Pl = oy Jeldo (LS, o]yl 1
Cule g L g (3,5 4 bgype g yid 4o |l


https://ioh.iums.ac.ir/article-1-709-fa.html

L’
OhSan 5 gluas pall 5b s \ @

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

2 Oemzed YV ] 000 )5 sdaliie HI ixe paiuno
sl ey 31 oLos) s daie 4 45 gltalllne
A Lol Janel S (lp)lS’ (i )3 SpegisS )
By o0 gyl e wd SU 05 et o
S =mo Cyaio dy a B Nos 5 Ly 0 (Sles
Al e ol dalllas 3 sasel oty (ol aidly
Ot P Ve Jlw 348 500 (650 Bdod
bl et cgs (65993l o8 iulojl LS
(st aoml g (Sl (S5 ges else
U9 L85l (86 oyl (38 sl Sy 9
ine byl 125 plog] (g )LS olStan] SsogisS)|
LY ool s 4 (ol asmmle — Sl Y3
dg3g (gim x> sla Cudgase ddllas oyl
S s Lgl oy tags 5l oS 48 il
oS S asarg Lo g LS by >
SIS A pae (izred 9 35290 slaplaidl
Lg)L_.w oJL_ﬁ_ U2 > 2 (8= ML e

pice dlon 5l ael 39 mg an 9565 (ol bl
Silte 5 it Sl I (S plosl (LS
500 5l Sl e ailge e e a o
aS 390 Jlo cl)loel 5508 39390 (slrudgizne
Suloln » plas (o p3¥ Clhliel el L
plaal )5 bty b Ly cps o Ml s )lg o
2l
A Blasa So, § e e §asd o]
(i Cumdg d9sty Esl Alg e Spogi S
SYMES) 355 5am 2l g JUS slnolSiu
g S sla b o (4l aouale — ‘_r”lﬁ.w‘
b | g 65 oy isS | i S ol §
N8 azg dppe by lial g YT il g sl
Orrete Sl (5 45 CS S e amd o
Jo—ol il ST gl (o) 4 an s sLndl,
sl ol el Jgol ol 2,)LS 5 05365 )|

o=l =S i Wl L) o 4 ais oamlie
imen [YV 153905 domgi hjaal 5ol Ly Jale
a3l ol 8l 5,8, Sa g ya 83
Oleson jobo dy (Bjsel (slmaaliyy § SoogisS)|
=S Al o Gials ccely os65 )l iy
Cpa 48 30 500 gl adllae ) [YY]s ey g
So5595 )| (gl adslio Slola sl sy y 31wy
S o oKl cd Blas 5l oy a S 03
=S jud Mol b ol syl g 09 o
JLw 3 cpiomen [YY el gals o)LS bl b
A oby gy ala 558 e Wb 5 ase g VoY
).3 J.él__.w L’JL_JS)K )l__g L’; o 9} ).) L_§ .‘.Aﬁjﬁf)‘
Jeslge U wlos «llges L ,LS ol ol8iulo)]

ly ) dommlo — Sl GYMS) slso) (gl tas
2 5l ol a s (o [YF] a2y o ials

dy50 5Bl O ygo an glalilie Slolidl jl plS
alllas ay aag L Lol cl a8)S5 )1y 8 (o) 2
Jole Bl Joli (gla sl s a8l o wl
9 i sl J S o wdine Sy S - as
Esly g 03y g ATl (o e 9 Sjosl
[Y0]355 gl dmmpmle — ISl Y3 j2alS
ne byl 93 (sLS (el uld 1 Lo adllas
09)5 23 ld g 2,5 L plad e g0 ()
Owli8l L aS Oyao pis ad sdalide Gilosl
o= ol 200 1 ealld e ) oS e
S5 b (gl ) adge (] & Oy e
dm asllas ol o [YE-Y ] conl on s (lsse
i S 5 3aS s bas e Sl
g ()5 by Jolid) (i Canig
e i )3 5 Bl 25 (0 5 ) S
by ieS 3 i et sl 0y 5l culS
PLS e 00l Baas bwgi 4 S gl alllas )
LS oBia] g bl (s 9005 plosl (gl
LU, cylal Bl 1 b el oo L

WA Sle ) osled oy O g PR H WY



https://ioh.iums.ac.ir/article-1-709-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

e OYMS] 1alS )3 SengisS )l Alblite 15l oay

Standardized nordic questionnaires for the
analysis of musculoskeletal symptoms. Applied
Ergonomics, 1987; 25(2):77-87.

8. McAtamney L, Corlett E, Rula N. A survey
method for the investigation of work-related upper
limb disorders. Applied Ergonomics, 1993;
24(2):91-9.

9. LI G, Buckel P. A practical method for the
assessment of work-related musculoskeletal risks-
quick exposure check (QEC) Proceedings of the
human factors and ergonomics society, 42nd
annual meeting, October 5-9, Chicago, 1998;
1351-55.

10. UCLA ergonomics health and safety.
Laboratory workstation evaluation checklist.
Available at: http://ergonomics .ucla.edu/ergoweb
v2.0/1ab-ergo-start.htm. 05 07, 2010.

11. Laboratory ergonomics. Laboratory
workstation evaluation checklist. Available at:
http://www.dehs.umn.edu/ergo/lab. 05 07, 2010.

12. National institute of environmental health
sciences. Health and safety. Guide to laboratory
ergonomics. Laboratory self-assessment checklist.
Available online at: http://www. neihs.nih.gov/
odhsb/ergoguid./ chaptvi.htm. 05 07, 2010.

13. Judy Village. Ergonomic design for library.
Available online at: http://www. esao. on.ca/
clients/libraries/ link.aspx. 05 07, 2010.

14. Bernard B, Sauter S, Fine L, Petersen M,
Hales T. Job task and psychosocial risk factors for
work-related musculoskeletal disorders among
newspaper employees. Scand J Work Environ
Health, 1994; 20:417-26.

15. Hales TR, Sauter SL, Peterson MR, Fine LJ,
Putz-Anderson V, Schleifer LR. Musculoskeletal
disorders among visual display terminal in a tele-
communications company. Ergonomics, 1994;
37:1603-21.

16. Chiang HC, Ko YC, Chen SS, Yu HS, Wu
TN, Chang PY. Prevalence of shoulder and upper-
limb disorders among workers in the fish
processing industry. Scand J] Work Environ Health,
1993; 19:126-31.

17. Nathan PA, Meadows KD, Doyle LS.
Occupation as a risk factor for impaired sensory
conduction of the median nerve at the carpal tunnel.
J Hand Surg (Br), 1988; 13:167-70.

18. Nathan PA, Keniston RC, Myers LD,
Meadow KD. Longitudinal study of median nerve
sensory conduction in industry: Relationship to age,
gender, hand dominance, occupational hand use and
clinical diagnosis. J Hand Surg (Am), 1992;
17:850-7.

WA Sl o) osled @ oy a3 [l AW aoldas

Shl =5 sbraog Glss e pre o2l 39
1D g0

OLSHE 5 olpde 4 (05365 )| manlie gl )
= 3,8 slaolae pli8l S 5ei s
LB e (09595 slo wnle (L)
3,81 oM

Lyl g oY cpile LS lacuy )yl Y
(Sl Jslgs (wripe glodog 4 any
Ul L iman g (5 yteg ] cLmodls
by oo dige Bl Cge MELS (G 5d
S8 L

P g g5

9 3l (Sp 00l py e LIS
pode ol iily —ddg Cigleo 055>yt
So—mo g9 (3o dilg iy LS as l i Sy
235 0 S5 b ol gl 3

&l

1. Rupesh K. Ergonomic evaluation and design
of tools in cleaning occupations, [Doctoral thesis].
Sweden: Department of human work sciences -
University of technology, 2006.

2. Waters TR, Anderson PV. Manual material
handling, Occupational ergonomics theory and
applications, 1996; 14: 329-49.

3. Genaidy AM, AL-Shedi A. and karwowski W.
Postural stress analysis in industrial. Applied
ergonomics, 1994; 25(2):77-87.

4. Vanwonterghem k. Work related
musculoskeletal problems - some ergonomics
considerations J. Human Ergol. 1996; 25(1):5-13.

5. Choobineh A. Posture assessment methods in
occupational ergonomics, first edition. Tehran:
fanavaran, 1383.

6. Spielholz P, Silverstein B, Morgan M,
Checkoway H. and Kaufman j. Comparison of self-
reported, video observation and direct measurement
methods for upper extremity musculoskeletal
disorder physical risk factors. Ergonomics, 2001;
44(6):588-613.

7. Korinka I, Jonsson B, Kilbom A, et al.


https://ioh.iums.ac.ir/article-1-709-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

32. Greene BL, DeJoy DM, Olejnik S. Effects of
an active ergonomics training program on risk
exposure, worker beliefs, and symptoms in
computer users. Pubmed, 2005; 24(1):41-52.

33. Ramandan Paris Ali, Ferreira Mario Jr. Risk
factor associated with reporting of musculoskeletal
symptoms in workers at a laboratory of clinical
pathology. Annals of occupational hygiene, 2006;
50(3):297-303.

19. Kroemer KH. Design of computer
workstation. In: Helander M, Landauer TK, Prabhu
P, editors. Handbook of human-computer
interaction. 2™ ed. Elsevier science publishers BV:
North-Holand,1997; 1395-414

20. Pedersen M. Exercise and work-related
musculoskeletal disorders in neck, shoulders and
low back, [Doctoral thesis]. Denmark: National
institute of occupational health, Department of
physiology, 2003.

21. Zeidi M, Heydarnia A, Niknami S, Safari
A,Varmazyar S. The effect of an educational on
knowledge, attitude and ergonomic behavior.
JQUM, 2010; 14(1): 33-40.

22. Fanello S, Jousset N. Evaluation of a training
program for the prevention of lower back pain
among hospital employees. Nurse Health Sci.,
2002; (1-2):51-4.

23. Goodman G, Landis J, George C, et al
Effectiveness of computer ergonomics interventions
for an engineering company, A program evaluation.
Pubmed, 2005; 24(1):53-62.

24. Joshua, Kerst. An ergonomics process for the
care and use of reaserch animal. ILAR Journal,
2003; 44 (1).

25. Stetler CB., Burns M,Sander-Buscemi K. Use
of evidence for prevention of work-related
musculoskeletal injuries. J of Orthop Nurs, 2003;
22(1): 32-41.

26. Paquet VL, Punnett L, Buchholz B. Validity
of fixed-interval observations for postural
assessment in construction work. Appl Ergon,
2001; 32:215-24.

27. Tuzun C, Yorulmaz I, Cindas A, Vatan S.
Low back pain and posture. Clin Rheumatol, 1999;
18:308-12.

28. Bjorksten MG, Almby B, Jansson ES. Hand
and shoulder ailments among laboratory
technicians using modern plunger-operated
pipettes. Appl Ergon, 1994; 25(2): 88-94.

29. Fredriksson K. Laboratory work with
automatic pipettes: A study on how pipetting
affects thumb. Ergonomics, 1995; 38(5): 1067-73.

30. kilroy n, Dockrell S. Ergonomic intervention:
Its effect on working posture and musculoskeletal
symptoms in female biomedical scientists. Br J
biomed Sci., 2000; 57:199-206.

31. Mosadeghrad M. Relationship between
knowledge of the science of ergonomics and
occupational injury in nursing staff. JSKUMS,
1383, 6(3); 21-32

WA Sle ) osled oy U/{//b’._“/’!y PR H WY



https://ioh.iums.ac.ir/article-1-709-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-19 ]

Yo

V Abstract
K\ I:
\

Ergonomic intervention effect in reducing musculoskeletal disorders in
staff of Shiraz Medical School
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Abstract

Background and aim: High percentage of musculoskeletal disorders occurs due to awkward
working posture and poor workstation design. So this study was conducted to determine the
prevalence rate of musculoskeletal disorders, evaluate workstations and investigate the effectiveness
of ergonomic interventional measures among medical school staff of Shiraz University of Medical
Sciences (SUMS).

Methods: In this interventional study, 200 employees of different units of medical school of SUMS
participated. They were randomly divided into experimental and control groups. Data were collected
via anonymous questionnaire, RULA and QEC techniques as well as an ergonomic workstation
checklist that was used to evaluate working conditions.

Results: The results showed that after conducting interventional program for the experimental group
there was a significant relationship between employees' increased awareness of ergonomics and
workstation improvement (p<0.05). Additionally, the prevalence rate of reported musculoskeletal
disorders in experimental group was significantly reduced following intervention (p<0.05). After
corrective measures, level of risk was decreased and working postures were improved. A significant
relationship was observed between risk levels and neck and shoulder pain in the experimental group
(p=<0.05). Following the intervention, workstations scores were increased significantly.

Conclusion: On the basis of the findings of this study, it could be noted that the ergonomic
interventional program was effective to improve working posture and workstations as well as to
reduce the prevalence of musculoskeletal disorders among the staff.

Keywords: Ergonomic intervention, musculoskeletal disorders, Medical School, QEC, RULA.
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