Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

-,

g 3 o

3" Cuwd Canllad e jlove T o " 5o sy 31 oMkl b iR — il NS ot
Sl S8 1 33 g0 gigS 5l Al e soli 5121 5" ok ASE"

HGLS/J?’ g.)b.)rgaléw.w L@J:.L‘* ‘vdw r}'od) ‘\ODU BN J:?.Ui

WWAT/PINY i o pdy 2ol VWAF/YIVA el o &b

oS

o2l laml 5o LaypS Sey 2dls 1 5 bacs Cdled @ bgs o (sla) 5816 Sy oLl (SR sy cpl bl 5 e i BAa 5 4w
Al e B slaplhl dlae S

il gy ) Seae— ASL OVl Sl 3 s sl S 13 Uil s 05N 55,0 YE Glals e axdlas ol 3 iy B9
jguﬂpo)-\j;‘,s@ug#cbﬁ Lo sl oled .t oslizal Lacows b o s Ol = 5, 5l S Tl e Sl 5 O
R ER Y

— VA Sy o 53 58 V05 (mad 4 0)1 /07 31 a8 Sy o 53 6V ol y s (sl alt e 1 L3 o s o LIS il tle il
50N 31 maS Sy o 53 L YV alstlle 1 s Lol szl 13 Clast ) VA 51 V0 Sy rla 3 o S8 \Y 5 (bl 4) /07
5,0 45.1.@;54‘;;&3%@6\]{d}l.u)'\JTB@Lu)emﬁ)\}./V/\)'\J:YL_&MUcla.ﬂﬁjé_;\}./o'\—./\//\&Mﬂ)clg.‘);jﬁ.;\‘
YA astle 1 Lol dtls 13 VA 515V Sy o 53 S8 VY 5 /0N IVA Sy o 53 L30T 5/ 07 51 a8 Sy oo 3 OLS,1S
.mﬁ)ljs,/\//\jl;m&ﬂclu);jm 3 OVIVA Sy mlas 55 J8) 5 /00 5 a8 Sy mlas 3 88

Ml oy el 5 e (b SN b 5l Olg e ghas ISl W] s diSslenl (gl Sl sy oLl b g8 doed
sl Al Sdlae Sl Y

O i (b ol s Clla o e P U [ R WP COM U ES I PP PR W L

Ol Olen Oltan (S5 o she ol (el sdSCils ¢ (glad o oty pidige 05,5 ¢ sl )

Ol Olen Olen (S5 0 she o2l (udilg sdSisls ¢ (glad o Sty pmikige 03,5 ¢ slud Y

Ol s Olen (S35 05k NCGHFTCI- IR T+ PP UV W IS S P PP W+ P o

Wlhes Oldhen (Siy psle RN il o dK il ¢ (glab sl wdige oy Seglab o il Al el S (6 gmmiils T(U gt 0k $3) L

ranachang66@yah00.com: L 5 =Sl s 01 !



http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

-

%‘:‘ﬂ/ 55 dlae 5 s Al SN oL

o=l g el s ool Hlnl 4 ol jo a8 wll e olal (5l
bgrye slaysiS Sy (2b))l Sl (paads )90 4 ST
Loy as Sldlas o [Alocuwl sass 5 b Lacus &
[VV](Y--#)Bao ¢ [V-](Y- - A)Spielholz [a](Y24Y) Latko
oab ol lawgie ohg) (nl jliel 5 2y, el 438 Sl
Slome sl as g, bl (gans) )0 5 Sldlas .ol
Lol 418 T O g0 shite 5 Doe GYeb Dldlas O)e0

9lg5 oo 00l )55 (gl ygiSE Sy, b agzrlge oS j5b (ylen
oo 50 0,0 S a5l SMae SISl e sl ol el
ko3l agzlse (2al8 sl 5 plo Sl (T Blio po 008
[N s s5rs Lin i 5 ool G2l5 ameii 5o 5 o256 S
Lo 5 it oS ol 1o Sas, ol et
ladlae 0, S5, edsl (owsitr oS wdbioo (e
ISl sl )b oaisSoln] (gla, Sl Sy, LzalS gl
(s b s Glgice o slagty, Azl a5 005 Hlas
LS el sl wsbie sl (b 5 I e s b
Gl tlds a3 i egd b pae gla S [V Y]oges oLl
2 Sl o1 5 bl 516 S, L agrlge 0lS
ozl 355 oolainl (wiige sla S LS 5o (oS &)90
sl an (s oo (i slaJ 7S 0 09250 (sla b,
4 S 0,8l aglse loj Co e g Jad 232 elils
3K et S S LS 0 hisel slass, 3l el
w8l oe 33l agzlse a5 sl lalSlae slad Sy, (n ke
[VEY A Y]

S oy Sy 43 GhlSKen 5 giemll 45 glaslas 4o
3y5m0 |y s e mlas jLome ilin] as b, il IS
2l 31 o0l b 45 03,5 (6 S amts digS ol sl )3 sy
o 5 511, Y 5 5 (shadly 5 el e s,
PLOOIIS 8 () 2 3550 (bie )50 4 39290 S
o S50 09,5 9 )0 ol Kan g Lacaze lawgi a5 slasilae
oa—s eolawl Body Map el 5l adslow 3lam g L8 50
UVt I R SURTICSVISE SUSN JVUETIER S PO
Oezed ol 4Bl alS (g e ok 4 baplil 1 (S
[VFlaus 5 osalice 5 ol Bl od Sz jo als oyl

O S0 DS 5 6, g &S sladdlas 5o
Pl (S o 5 (i SLBSESS Glojes 2 b

doddo

i ol g o 55 P ISl LS
Al oo arwgi b g atdharngs sl ysiS mlio ;o gl g
a9t sl golis s 5oLt s sl 3o oo sl 45
rmls Hac SISl WS L jeiS o [Y-1]00 5 o
Sy ot [¥Toib oo LS 51 (ol sl 5 (5 5le
syl ynas Ddlae Sl sl o>l )b sl (o a5 oo, eaS1
LS om0l s Jleel o6 )5 cdlid il il e
My S sed S 5 il ) oled (gl sl
Jrole S b agzse oyl Liie o5 Jis (slas o 51 (6 lons
Olsie 4 (Dlae SISl gla ool sl o o5y elo bl
e dge [0-Flog i o oy dole am o] S
SN L bl o anely sloay i 1S, pol iyl g cuilage
55,5 yuiie (Musculoskeletal Disorders) SdMae dsl
Ll cde gl (S walyd 5 S jloe aS a4zl cnl &
SLacS o 5 ot | e i e IS S
=55 5 Ll ermb el g olid g 595 Jlesl ()15
Sy o= b (o agzlge [Flo)ls 0929 ik Slezlse S
6yl 5 ool el Wil o i (gladama o Lo, 2SS
33,5 JU,B B pysinn 59,0505 (Cadginmsls Jro o9 Lo
[Y]osle oo 55 501, SBgd slaplasl g joS daailis «yo 5 a5

S ian Gog i o el slaplail Sbjs,l sanse; 4o
& @l slagtsy 4 plgiee Ole (nl )3 a5 300 9524
s « (REBAY s IS s, i)l RULA) s ol
s (S s s (OWAS) STl 5 s o
i)l s (HAL-TLY) s e s jlome il
Sla s, oles il 3 45 5,5 o, (QEC) aglye g
LagyT §1 48 aitn (63 50 5> S| s RULA HAL-TLV
osliiwl SL3g slaplail b))l lp (caass b 4 ol
Collad o Lo ailbil a> d5250 o bg, (2 50 090
5 ol (rmaatie geze g a5 Sl () lacws
plosl oyl cam 10 9 (ACGIH) LG ol s o cilage
plosl i g cola ¥ jo o8 glaaloy S Jelie sl (SlBg8
il aass Heb an gy cnl ol 98 00 8 e
g Cawd Sac Sl DS 4y e a5 ad s Jelge
YU ey b ools g, HAL-TLY g, a5 ) digdh o o

\va¢ Ol:...a.b' Al a;u Al 09 sd‘éf C,.-z‘J.é.'t w.\l.é,d 41:.5‘


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

Sl dy b L ol el 5 S35 las (s
Jlasl o Josy aiws 0,5 aslsl ( Wwdb axly yo gl adss
b s e olSis & sl oo i i ¢ i i S,
Jolds s oo Mo 5 g gaimain azly yo Jai o
3,8 L i ol 5 el Gijoel LS (65,5 plralr
Sy 2yl eod3lae g5lwesly 5l oy (3,5 g0
Oezed o Shae Sl o sl sasS o] sla,giSE
Ly oy a4 loazme  Sdlas Sl SV Slgly o)
plodl ,dai 050 Jeline 1o (M3 lan 9,0 51 Gy ol ¥ 51 oy
Mo 5l am (Sowgisd )l DMl cis il liae g S8 pdy
Sledbl bl o o awslae OMlow 51 L3 L bools g s
3,9—0 SPSS-16 15 8ls 5 5l oolas
el e aal) s polaie 01235 18 Jlodge o5
50 Lo Slslid analie (6l LS5 (5SS 505
29,5 oolatul alslae £4,5 5l s ole ¥ g alsloe
(HAL_TLV)

s NPF g HAL -TLV 4 by o slocad S 5l oslazal b
el maw jloxe aliw] o> loges o o] cuS 5 b coles,o
cJla{ NPF/(10-HAL)} Jos,8 5l oolawl L L lacws

I a5l

Vel o9y ol lral 005 (o) 3 b)) 990 | Lacews
Sdled s (s - gl o5 5l Sl Ol o5 bl oo al> 1o
ghw il S Sygo 4 ) o wlde S50 e
13 clad o 5 b S5 5l S5 |, s clad
(NPF) 5l 9 Ao (rani spg0 oS 0,5 (el
3Ls5 597 00 SLSe olsl p GO0 s ] 50 a5 wils e
G5S Dygo a1 ok oS 05l g0 et (5,5 452 S0
3l oS 5 OOl )8 rpges a5 Al oo Ve B ko (ulidie S50
NPF/(10- Js—a b ol 1o L Jagas ,o NPF 5 HAL TLV
33051 S 5o sl |y bgye S ol Blsiee { HAL)Y
5,5 0l 05> HAL-TLV 5145 & g0 ol 45 0,5 cpmets
aily IVASHAL > 81108 ( o dsml) A S, el o

HAL->« VA ;51 5 (bLiol aiob) B S, s ,0 3,3

38 oo )13 Ghs aol) C Sy mhaw j0 0,8 aiL TLV

C)b&a.k K] a:‘j EOSZVRRTE /¢ \ﬁg

ples OMlas 5l soliiwl 48 Wi g wFams Cules,e Cdpdy
9 43R oS 9 ()L ol Sjpo 4 (e g (gwdige
Oboy D b yo WS (nl izl o 05 et il
el (S G, 8 )Lie 5 o e gl Sjg0 yo (SYsb
sla gl als Cpz 5o (pothe mls & oliws el
DYoo 5 2 5 Sos8 mleo o SHlae S

A gy = ohLSer g 00l) o oine Lawgy a5 glaadllas yo
sl ol (las mbs <85 ploxl (g sl clo JlSge S
0l oo Oloplems ploos &S Lo b o (slalSlas asly S
[VA]s5 5 dhac- Sl o pals 4 o

a5 51 Sy oSt 5 KIM Lags 45 o o
P9y 99 dmlie Baal 5 dle 90 Slaptuna caiS s
ol s Callad b e wilin] a5 (S1) it jasls
s ulad gl jlove ailin] oo 45 0 (g S a5
laiby S5 Jeline )3 S ol (e sl conlis )3
[V ] 05,8 oo plosl (6,156 &0 4y a5

Ll SV YL (gl 2 5 o9 Coenl 4y azgi L
plasl poce 5 (il GleysiS 5 Lis (luisly mbio yo (Dlas
plasl g ptee (A (S 535 9 izl Slallas
Sl Sant 5 (i sla S ©)50 4 DMl
Lo bl ol alS g )9 0l oo g 009 piilioli]
il g ep =S ol plasl jl Bas les a5 i
s o e Sl SYNES i ol slo 525l S
Glwisle mlio o oLl ol s (HAL) bacass collas
2l oo HI5 Lo ;0 (09595 ) Al sl ploxil e

X O9)
009 oS Judo 4 (v — srog) lalSlow adlae pl jo
99,0 VT Juli aS il 15,0 el of 31 S Lo davdiges olass
as ol joas mols ), 8wy p g (2b5l 9590 1y Bog 05 7
doliiwy 5l (Dlae SISl WS Slglhd o jelais
aslllas cood ol 8l L i e dlaas 3o,k 5l baaslican
oa S oll sla,gsle S, 2Uj)l slp am g 0o S eSS
3 90 o8l o Sy Zobaw (i g (Sae SISl SV
oolai_wl e ws gz_».ﬂ.'_‘i C.,a_w )1_700 AJL».MJ S>> U‘“"j) dxflas
b g 0l ad o9y abebs o sl b)) gD 50 S

\va¢ Ol:...a.b' Al a;u Al 09 sd‘éf C,.-z‘J.é.'t w.\l.é,d 41:.5‘


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

7 ‘
%{w S Al 5 as ASul SV L5,
\

slr adss Gl ool 9=ty o by (b Y
alxloe )8

520 Jme 50,5 Soop il amly s OMSlawe 5l =Y
Ml ol 4 sl cams Jisl sl g 4 sl 05
A5 sy zge Al g 4y o] Jlasl g Al Jlgi ok L 4S5 s
85 &y 05 e ookitl Lile olSies ) glx Uil (gl
sl ds

Codin ..L>|5 (5‘)'" GIM L5>‘)'|"_a
azloe J8

al3low o

I8 ol 4l s NPEGHAL-TLY s 5 55T aseis o
o blosla st o NPF gHAL -TLV LS 5,51 .05 o5
B abgiye Jloged ;3 TLV L 515 by g pladl mlaws 51 590
o9 0\39.,.3 WL..A lacaws u.JLdCJa.u aS ol L)T)f"l'“" uﬁ;
NPF 3 HAL-TLV S 5,51 .55,5 2ol b S5 el
ol Sls e85 18 Jloges ;0 TLV s 515 YL ,has asb o
Sl b Ty58 5 059 ol biaws collas mhaw a5 ol
09y 3l ool (gl Geizen [0]0 5 Djse (65 oSl 5o
g Lasin o il slaplal T jo a5 ass Gl oy adds
= a8 0gd oo oolatul wil o Ve Byae sl glyls plasl e
Lz slaplail o Dlae ISl @S gl Tl
Oy anglio (6l rizeed 5 3aSLy (903 b (SHlae
ooliiwl LIS g3 5l alslow 5l o 9 13 ,0 HAL -TLVo 0
oo 5 plodil SPSS16 15 3le 5 5l eolal L ooty Judo .ol

R u)fjla_‘)oJ.JUMP Lo b ) peS o sre

Lasl

ol yo Gilwpls a5 SO lels oS asdlas ol jo
Slom a8 )S 18wy p g (2Ll 090 (egd Hliw s 9 (LS
has SISl el saS ol gle e Sy SU3)
(=8 OMlae Bk IYL Sy, a0 b ylby i
Gl 1) Sy psbaa U madgas G0N (90l g (o ke
YL b Jels a5 8 Odlae jekais cpl gl e
w50, adlal (W axly yo sl aldss ol b, ol
Ko 4 sl Jom dis g b i g SO Jlas! o s
Moo by (o >y o Jaio olb g il
5 oeleld (higal LS (59,5 olrasle Jold a8 (b pae

5 =3 sl eSe @b I DMl (S el I plediged
el oaial] )| dlloe g

b L)

alz>loe o alsloe )3

\va¢ &l:.wa'l.? Al UL«.’& Al 09 sd‘éf Cﬁi‘.‘ﬁ w-\;&d 41:.91


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

W o..\.wd.v“)‘ \ Jj..\? L u..\.v O U’“ﬁ) l.v R S99

C)b&a.k K] a;‘j EOSZVRRTE /A \Tg

o8l Mae ¢ Sl SYMS Sl ool Cuws 4 sloazsly

Vilcaxon o5l 5 o adk Gig, b dslie 51 a5 8 015,18 SMae AKul SN aulis = oled J gt

&olobae mdaw Kes) S8 SYWS|
G Caow Sl y Cos G oo Sl y Cows |
Puatue<-/+ +\ Gl Gl Gl Gl - i
—=>
Sl jLre St ls OeSbeet jLro OeSbeet jLro T
Puatue <+/++\ O/FFENVOFYY Y/ YEY/-YE 5955 gy
als sl
Pualye <+/+ +) BISEVOFY - BIVYE-/AVAA- VALERVIST V/0£)/£04 ’ ’
95k 95k
OIAE-JAVFD- S iy
Pualye <-/- +) OIAAE- YYOVY VASEY /1 ¥R V/AFE)/)YE e e
aelw aelw
Cwd Cwd
Pualye <-/- +) S1VY Ok IAAAAA 5105+ V5OV AYYEVYEY AOFEN /- VS 2
oy &
| |
Pyatue <+/+ + ) FIAAEN YT AOA BEV/FYYAA SIFELY VAR SIMEY VA 50 900
sl sl
L L
Pyatue <+/+ + ) FIAFEN YA« £Y FIAMAEY/YFOOA SIFALY VYV SIFEL) /F5E % %
L sl L &l
Puatue <+/++) FEV/FOF - AOFENVNYY 5
Pualye <+/+ + BIAAEN [YSAAS YV/REE) /OYY ol

a_im))c.b.w)éfo.:|5/a9—/\//\ u_im))a.b.w)o)ﬁ.:\/ 9/0?)‘
Gz Crow (6l alSloe 3 L8 s g sad 35108 YA 51 YL
5 J0F 3| yieS Sy o 5o LS 5l a5 0 a8 weo oo ol
Sy g )0 2 VYW g JOF-IYA Sy o o 125 1Y
o ;0 e YA alsloe 5law jo Ll asils J18 /YA 51 YL
) g JOF-IVA Sy mhaw (o a5 ) 9 JOF 3l eSS,
(F oV Jguz) oz )3 1L, 3 VA 5l YL Sy e o

Ol ad o oy 45 048 oo cdaline 398 Jooo wlul p
c]a_w)l_?bo d;l.\_w]»wj)bod.o—‘ wéb@bwm
Cwd gl adsloe 5l L3 50 as weo oo lis bacaws ol
Ve g o I0F 5l S Sy e yo (LS 51, Y el
3 Y0 Sy e jo o2 @ VY 5 JOP- VA Sy o o
FoS Sy a5 588 YV als o 5l aw Lol casls 1,3 YA

M‘M}‘M}&Jé

LS O ge5l 4 AR
>4 /YA v /0= /VA <«/07
K=+/vVy
. v <./07 Al |3
Pvaiue =+/+ 0¢
. q /07— VA
\ AR > /YA

\va¢ Ol:...a.U Al o)u Al 09 sd‘éf C,u.z‘J.é.'t w-\l.é,d 41:.5&


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

)

g. 7 v/ dﬂj};ﬂ PIEAEW 9 Lé)\..a.r— ﬂ&' Y ;;j‘i})‘

bacs Clla o jlome il dm g5 b s3lagslr oo OLELIS G s b s e AS) SN aylin —§ J o

aslde 5 a5 | 5o

L 9ol amss als oo any
>. YA <105+ IVA - 10F
=/ 0 <-jo8
\ 1 <105+ YA slow J3
Pvaiue =+/- £Y \ VY >+ IYA
3 $Yeb oy Sae (b o Ol cpl Gzl oo 09 Coy

el Sl Seen G5 HLS S L 5 Cu e gad &0
Sl sla ol 2alS cuar )0 (potlae @lS @ (ol
i 5 305 La[IV]3,5 s 5 S aalim s blse
S w5 4 pa bl (Fopae g cwdige slag S 00
Lawgi ool ploel adllae jl osslccwsay gl glie o) mls
Lo o5 5,500 alllan 3 (eizan S (l5a 5 5 ,e Sl
0ol Sl 5lige S AL (69, » o )en 5 00l) setae
L s slalslos asyy oS gla ol olis mls cd 5 alov
OS] malS an ;o wslys oo ol lople—w plas o5 Lo
plel b ol asdllas jo 30 La[VA]0s, 5 SHas oISl
ploml 45 o) domS (pl 4 (o pde 5 (wiige Ol
ans Lals 1) dlas ISl oS s g oM
adg b3 VY o LSee 5 Sancini Lwgs a5 glasdllas yo
s el (gl bl am s, 51 4S5 Igm auS ailsl5 S,
S99 5155 Gl sl SensisS ) el 5 (HAL —TLV)
dlse bl L as ols las ol 0 0als oolaiw! (PF) z4
oS L L e SLBg8 el e ISl oSS Lo
sl s 5 5 09,5 lalid |y g Blye 5,05 olsies
WS s a5 e Slejlw - 6,i5le g5 5 S
&l 0g3 adllas jo 3 s LIV V]l als' |, SMae 2ISl
g, Pl ISl WS ol e Jelse )
2l 45 proged oolital boess Colled s jloxe ailin] am
oaiSolml SLkhs slo iz lgioe Ghg) crl b ol plis
sl Aol L 5 ongas lwlits | dde ISl c¥Ds|
g a5 lasllas jo ol ralS |y S mhaw OMSle
Loy dges gjlwoslel abdsy i ol plil o) Kee g Mork

A d gl pde d e oo ol saslllas sl Cusgass
sy 5, cpl 5l 0,5 o lal 5,5 Cug g Sl v (slo, g5
Sl Loy ) 35,5 5 jo R Slallas o 5
b 05,5 ol o Plse IS] SIS 30 ity
OS] oy gy Baa b S Lol adlllas ;o0 0,5 g0
oA L85 U900 gilwisly G5, e (Hlas S
il e YU S ol 15,15 50 OS] g0l aS Wi 5
Ll 5 Ghlo g 03 (oeaaB Lo )9aS )0 il mlio ST
S ety ol b Joor Josd 5] cmlials 500
S5 s lial (35 ccanlial sl glo i 51 oolanu
3)lg cpl a5 1l so bl Jaio 5 dlgmre anlsy ulul 5
5 Dlas SIS oYM g4 09 YU (6l odes LY 5
L asdlas ol 50 sdnlcwsds ls asb oo silusls o5,
38 as ol lias leaws codled o jlxe aliw] o> g,
b o Lagl a2 Vol cass sl i Ve olaws 5l alslose
ol alslae 5o Ll &yls 1,8 (peul A )+ 108 51 eSS
5o a8 sl lid G s bl usred e, & TY 4 olaws
L 0) 107 5l yieS S,y o jo lagT a5 0 alslos 5l LS
3ty 8 YA 4 olaws cpl alslon 5las Lol asjls 1,8 (o yeul
Ay a8 ols i 5 (o LB b b ensliems mbs ()b
sleplasl o Dlae ISl oW S go i ca Lo
ol ails (g ol glay oals S5 )|
O S0 GlLSes 5 6,z g o5 glaslllas o
plasl (st o 5 (i SLaSESS Glojen sz L e
g (oo plgd OMSlas 3l oolainl aS ol 6 Sams c8 S

yoims il g 438 05 9 0 ) wsle D90 4 (T pe

\va¢ Ol:...a.b' Al a;u Al 09 sd‘éf C,.-z‘J.é.'t w.\l.é,d 41:.5‘


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

5 st T s (S9y poS SIS > aS oy lis s
5oL Sl aiie i 60,0,05 LSS o s pled il
330 S olonl dely Jalun job 4 plaSae Jlg, sl jlis
Oygo yole aalllae (o oladl i alis [YO]aisd oo
o (Jolds oS5 508 apalse Ladd a5 Gglas (ul b el a8 )5
Slay oo 5 ol oadaid 51 50 595 Jleel g s collad
o LLI I aS ols lis mls .conl sais a8 )5 Jlai jo
5 (69 (Gmoo (e Lyl a5 glaslllas j0 0,0 04>
ol ;o iigel adloe 5w 3l s gl o)L
an b slacs § ) clanxl- Sl sle e g S slacdl>
o585 )l adlas aS sl lis bl ol plol (g3 yael L8,
sy g |y S slacdl Wil cel e 4y a5y s
o5 o & agis o b Jalye alS o 05 les 4 s
OMae 51 iz O ygo a4 (Djgel Ao B, o 4p>lge
05955, wleladl asl o6 pae slo S cwiige sl J oS
Gl aslllan ol 50 50 bo [YP]og ainles 53850 il Wiy
5ol (gl (6 e Ao U mlosgad soliiwl lejen job 4
oeplS 5 a i aS 0gd ol Hac SISl SIS
D1 SHhae SISl Y
69y b Dlac SISl oSl ged pals gl cnl by
u)j_..a 6)__MM) ‘é_m)).»d_mc)Lml }!l_, )QJWLAL J.A‘j.c
a3 LS an Jlse ol JyuS cya o p3Y Sleladl g 0,5
Bi> sl YL (b 8 5l 28 Ol oy ol 5l ogd
c>—>‘)'b “_gl_? <5L.>“‘-.’L'.’ ‘_ngu_;.&u ‘5‘).3 Awd u>'>‘)'b ‘)l.g J.o.>
b b sly plraly (Gus dugy (i Sl Jaie
St i JUS a8 o e e g oy
SAWae 5 LS (59,5 90,8 L adelsy s bl S8
S 1y Hlae S wl eS| S mlaw wlg oo 59!
22 jmalS lesad o oyl

3 has SISl SIS e oS ols lis ols asdllas
il g L il o YU (s3losly Sanio 058
LSl DY g L5 0gs il (6,ml0s b gao90

Qb&aﬁ K] a:‘j Aolzs Ao /A T é;

(e 5 6 ragg il (sloosls 18,5 18 sy 0550 5 5
REBA s, L Body map 5 (REBA) oo JS & b))
S @l et ol aiebs o 5l aiily Ol b il
5 oSs J8la> 8 REBA &lyai ol 51y VL b fansgie
Sglas ol s dbges (gjlwoslel adlsy o sloaalsy Gl
sloosls L caslby Gl 5 casllsg 0 REBA &l s )lee ases
st QEMISES ;8 b et aime 5 (5 yesys 5]
@l Las wo s )15 s>l wlea! Body map s, b
slacadg as ol s bl cosls callas REBA L)
adliyy g o)L colSiyl oyligs b b ol an 5o olisS
oml 9 e L[TY]S S8 oWBls] alS 4 wilsi oo 228
a3 5l am s 3 1, (Slas Sl SN )3 aslliae
P xSl S s 85 g (o) ot 485 g L
de ISl WS Syl e 5 o ol
ol azil_pals

Sen § LS5 0,0l Lawgi Yo V¥ Lo ;0 a5 glaslllas o
@l ab el ey (e Olosl yo bl (1)l lee 5o
545l Ol sl Soagis )l Jomol Gojesl o5 ol ol
Job pralS oo cux sy Mol aiile SogisS )l Ml
a5 5 559 5 L Colyial (i 45 2l S S
SV S g5t S (55, 1 sterss MBS ol asl
G Gz il [YY]o,ls &by )18 (g9, (SHae Sl
aline ] 5 sdelews au s oS ol pll Jols asllas o
2l 009 LS 5 LSS aalllas i saal Cows @ gulis
Uolse 028,515 10 Uy o)) ¢ BUM Loy 45 glaslas
5595 Jloel g Caws Clad mhaw (pgas 4 IS Luoe (So38
0Ll (i o dlez il 603 Jelge (58,5 Sla )0 (imes
o5 gl 5,5 ol 5 51 (Kb Ll 5 BMD) o o0
igh pyyiis s 55 o (5,5 ka3 Lalge 5 IS Joma o5 ol
b,S a ,o b addlias ol o g L [TF] a8 e oS LIS
ool 55,5 5 55 it 5 555 Jlael 5 s Sl b
oSl YN S olo) das e i oy aloz 3l (60,3
60,8 Jalge cusl ools lid ol a5 mlos,S ), |y SDlac
g se Dhie ISl YD sbnl tely ae s

=y b oLLSea g Vandergrift L.y a5 sladlas 4o
Fh s (Slsy aelse 5 SesisS )l (s aglye o LU
a8 pll (g5legy093 OIS 5l (929,550 @ld 3,058 4 O

\va¢ Ol:...a.b' Al a;u Al 09 sd‘éf C,.-z‘J.é.'t w.\l.é,d 41:.5‘

=


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

g T4/ Sl Al 5 s LSl oY )

)

‘sib)..x.'é 9 s R
dlosoo K02 5 silugly A5 2o pow ) Gy

LS e (655l axlllas (]

1. Choobineh A, Tabatabaei SH, Mokhtarzadeh A,
Salehi M. Musculoskeletal problems among workers
of an Iranian rubber factory. Journal of occupational
health. 2007; 49(5):418-23. [Persian]

2. Marras W, Karwowski W. Fundamentals and
assessment tools for occupational ergonomics: CRC
Press. 2010.

3. Choobineh A, Lahmi M, Shahnavaz H, Khani
Jazani R, Hosseini M. Musculoskeletal symptoms as
related to ergonomic factors in Iranian hand-woven

carpet industry and general guidelines for
workstation  design. International Journal of
Occupational Safety and Ergonomics.

2004;10(2):157-68. [Persian]

4. David G. Ergonomic methods for assessing
exposure to risk factors for work-related
musculoskeletal disorders. Occupational Medicine.
2005; 55(3):190-9.

5. Karwowski W, Marras WS. The occupational
ergonomics handbook: Crc Press; 1998.

6. Drinkaus P, Sesek R, Bloswick DS, Mann C,
Bernard T. Job level risk assessment using task level
ACGIH hand activity level TLV scores: a pilot study.
International Journal of Occupational Safety and
Ergonomics2005; 11(3): 263-81.

7. Radwin RG, VanBergeijk E, Armstrong TJ.
Muscle response to pneumatic hand tool torque
reaction forces. Ergonomics. 1989; 32(6):655-73.

8. Randall SB, Jeter G. A guide to manual materials
handling and back safety: Division of Occupational
Safety and Health, North Carolina Department of
Labor; 1997.

9. Latko WA, Armstrong TJ, Foulke JA, Herrin GD,
Rabourn RA, Ulin SS. Development and evaluation
of an observational method for assessing repetition in
hand tasks. Am Ind Hyg Assoc J. 58.4 (1997): 278-
285.

10. Spielholz P, Bao S, Howard N, Silverstein B, Fan
J, Smith C, et al. Reliability and validity assessment
of the hand activity level threshold limit value and
strain index using expert ratings of mono-task jobs. J
Occup Environ Hyg. 5(4), 250-257.

11. Bao S, Howard N, Spielholz P, Silverstein B.

OHSHLS Cdle iyl g Lass odle g ool alS 1) SMlac
ol i Lol LS e 38 8L 55 ke Canio
O (—j50] 5 (SR (8 O ol b Sz (e
O ey 1y (Dlae SISl SIS £9.05 b g0
2 Rl sslesly

&l

Quantifying  repetitive ~ hand  activity  for
epidemiological research on  musculoskeletal
disorders—Part Il: comparison of different methods of

measuring  force level and  repetitiveness.
Ergonomics. 2007 49(4), 381-392.
12. Maiti R, Bagchi TP. Effect of different

multipliers and their interactions during manual
lifting operations. International journal of industrial
ergonomics. 2006; 36(11):991-1004.

13. Poosanthanasarn N, Lohachit C, Fungladda W,
Sriboorapa S, Pulkate C. An ergonomics intervention
program to prevent worker injuries in a metal
autoparts factory. Southeast Asian Journal of
Tropical Medicine & Public Health. 2005; 36(2):512-
22.

14. Williams R, Westmorland M. Occupational
cumulative trauma disorders of the upper extremity.
American Journal of Occupational Therapy. 1994;
48(5):411-20.

15. R.Yarahmadi, Jalali M. The risk assessment of
related factors of hand activities in automotive
Industry. Iran Occupational Health. 2012; 9(2):18-26.
[Persian]

16. Lacaze DHdC, Sacco IdC, Rocha LE, Pereira
CAdB, Casarotto RA. Stretching and joint
mobilization exercises reduce call-center operators'
musculoskeletal discomfort and fatigue. Clinics.
2010; 65(7):657-62.

17. M.Jahangiri, H.Mohammadpour, S.Mosavi,
CH.Saeidi, SAR.Negahban, V.FarrajiTomarkandi, et
al. Concurrent Ergonomics Intervention and
Implementation of

Engineering and Administrative Techniques to
Reduce

Musculoskeletal Disorders in a Lead Mine. Journal
of Health and hygiene. 2013; (4)2.( [Persian]

18. Motamedzade M, Mohseni M, Golmohammadi
R, Mahjoob H. Ergonomics intervention in an Iranian
television manufacturing industry. Work: A Journal
of Prevention, Assessment and Rehabilitation. 2011;
38(3):257-63. [Persian]

19. Kim B-W, Woo J-H, Kang D, Chul Y. Field
Application and Evaluation of the ACGIH Hand

\vag O\:...a.b' Al a_)la..z Al 09 sd‘éf w‘J.é.'t w.\l.é.d ‘d:.ﬁﬂ


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

Activity Level TLV. Korean Soc Occup Environ
Hyg. 2006:81-90.

20. Choobineh A. methodes assesment Posture
ergonomic. 2009:160-80.

21. Sancini A, Capozzella A, Caciar T, Tomei F,
Nardone N, Scala B, et al. Risk of Upper Extremity
Biomechanical Overload in Automotive Facility.
Biomedical and Environmental Sciences. 2013;
26(1):70-5. [Persian]

22.Mork MA, Choi SD. An ergonomic assessment of
sample preparation job tasks in a chemical
laboratory. Journal of Chemical Health and Safety.
2014.

23. Yektaee T, Tabatabaee Ghomshe F, Piri L. The
Effect of Ergonomic Principles Education on
Musculoskeletal Disorders among Computer Users.

C}‘J&w}ubw Aee [ Vo \E

Journal of Rehabilitation. 2013; 13(4):108-16.
[Persian]

24. Burt S, Deddens JA, Crombie K, Jin Y,
Wurzelbacher S, Ramsey J. A prospective study of
carpal tunnel syndrome: workplace and individual
risk factors. Occupational and environmental
medicine. 2013; 70(8):568-74.

25. Vandergrift JL, Gold JE, Hanlon A, Punnett L.
Physical and psychosocial ergonomic risk factors for
low back pain in automobile manufacturing workers.
Occupational and environmental medicine. 2012;
69(1):29-34.

26. mohamadi zedi e, morshedi h, mohamadi zedi b.
the effectiveness of educational theory intervention
reforming the physical posture of computer users.
2011. [Persian].

\vag O\:...a.b' Al a_)la..z Al 09 sd‘éf C,.-z‘J.é.'t w.\l.é,d 41:.5‘


http://johe.umsha.ac.ir/article-1-94-fa.html

Downloaded from johe.umsha.ac.ir at 20:08 IRST on Saturday March 4th 2017

g 4 Journal of Occupational Hygiene Engineering. 2015; 2(2):62-71

-

Research Article

The prevalence of musculoskeletal disorders as examined by the Hand Activity
Level and Threshold Limit Value (HAL-TLV) method and the Human Body Map
and the implementation of an ergonomic intervention at a tea factory
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Abstract

Background & objective: The present study was conducted to examine the risk factors associated with hand activity
and to determine their cumulative effect on the development of upper extremity musculoskeletal disorders.

Methods: The present clinical trial was conducted on 24 men and 6 women employed at a tea factory in Fuman in
northern Iran. The human body map was used to assess the prevalence of musculoskeletal disorders and the HAL-
TLV method was used for determining the risk levels. All the tests were analyzed at a significance level below 0.05.
The Wilcoxon test was used to measure the likelihood of developing musculoskeletal disorders. The Kappa test was
used to compare changes occurring in the HAL-TLV results before and after the intervention. The data obtained were
then analyzed in SPSS-16.

Results: The results obtained through the HAL-TLV method showed that, for the right hand, 7 participants were at a
risk level below 0.56 (the safe zone), 10 at the risk level between 0.56 and 0.78 (the caution zone) and 13 at the risk
level above 0.78 (the danger zone) before the intervention; however, after the intervention, 27 participants fell at the
safe zone, 2 at the caution zone and only 1 at the danger zone. The results obtained for the left hand showed that,
before the intervention, 5 workers were at the safe zone, 12 at the caution zone and 13 at the danger zone; after the
intervention, however, 28 workers were at the safe zone, 1 at the caution zone and only 1 at the danger zone.
Conclusion: The assessment of the risk factors associated with job-related musculoskeletal disorders and the design
and implementation of technical, administrative and educational interventions can help reduce the prevalence of these
disorders.
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