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Abstract
Received: 02/07/2017 Background and Objective: Nowadays, observational methods based on
Accepted: 14/10/2017 video recording of work processes and its analysis by using computer
software are widely used. Therefore, we attempted to assess welders’ posture
How to Cite this Article: and its biomechanical analysis by using computer aided three-dimensional
Tahmasebi R, Anbarian M, interactive application (CATIA) software.
Torkashvand S, Motamedzade Materials and Methods: This study was performed among welders of
M, Farhadian M. Ergonomic Iranian Gas Transmission Company. The evaluated postures, which included
Evaluation of Welders’ Posture three postures, were determined from photos and videos, which were
and  Biomechanical ~Analysis recorded during the welding process. After determining the target postures,

of Loads on the Spine by  gigital human models were simulated in the CATIA software. Then, rapid

$2:;$isggﬁvé%r§1p!‘ny'r§‘%c§$ upper limb assessment (RULA) method and biomechanical analysis of

Hyg Eng. 2017 4(3): 17'_25. DOL- forces were performe_d on the human dlg_ltal models.

______ ' Results: The analytical results were directly extracted from the CATIA
software. The final scores of the three postures evaluated using RULA
method indicated that for two postures, immediate corrective action is
required, and for one posture, corrective action should be taken in the near
future. In addition, biomechanical analysis of forces in one of those postures
revealed forces higher than the recommended limit by the National Institute
for Occupational Safety and Health.

Conclusion: CATIA software provides a better assessment of workers’
conditions in workplaces. Analysis using RULA method is a significant
measure in evaluation and redesign of workstations.
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Copyright © 2017 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
mailto:motamedzade@yahoo.com
mailto:motamedzade@yahoo.com
http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859%0he.4.3.17 ]

YO L WY Olxio AYAF 5l ¥ oyled oF 090

Glad o> Cublogy (owaigo alxo

(. O — gy dlio

O 989 ygaw 33 9319 S L (SwlSogu WILT g o)) 92> snwg) Swogig of (L)
ol ! 3 JES CS pis y0 CATIA 413910 5 31 ooliiwt b

P0Lob 8 o1 o ool jueine duzmo FigblS § Buuo Tyl pde 010 e ) crnlagb Lo,
Ol eolaed laan (Sig pole olKails ciailags 0aSails  ogisS )l 05,5 syl (ol IS ggmitils '

Ol eohan L egs o8y ¢ 05550 pole 5 (S a5 008l o059 Silages 09,8 colil T

Olnl Ol 05 (i e (S pole olSails ) Lamre 5 (el ceadls 0aSils )| (olid IS (sgmmasls T
ol (ko e Sy pole olEils wiilagy suSiils ¢ sagisS | o9, coliwl ¥

Syl eolaed lasn Sis pole olfiils cablogy 0aSadls g jlol 09,5 ¢ Lol 5

Ol el lass (S pele ofails ciilagy 00SLiils ¢ 505355 5] 09,5 0ljdeias duzme 1 Jgiumn 00w g5 #
motamedzade@yahoo.com :_J.|

oS
oalil b o)1 ol 5 413205 5 8 a3 51 (6l ek sl slosalive (slong, 059l 188 g 4l NYAZ/- 1) allio cdly y0 U
ol Gagh 5l Bam Ll cnl 5 0025 oo 518 eolitial 5590 (Slos S jsbay (6 FgelS Sl lila s 51 VTRPIVIVY llie o0 Sy 0,6
3l b 55 gam aw (b I8l 5l ealil b o) (SeilSag 5a0UT 5 o) Kisz zeassy 25

2L o (Computer Aided Three-dimensional Interactive Application) CATIA pole oLl sly p8 Gyi (ol
ol Bgass Hlaes (S5

Sy Sl gy i plonil S Ji] Sliles Can dilae o Sisx b bL3 | s (idgi ol B89 9 Olgo
O S a5 LSAgx Sl eataid S sl nSe g Lok Bosb 5l oy ey aw Jols a5 b))
Sl d CATIA I3l 5 banme 1333 sy (Jlzms Jow i 2bi)l S)90 (s1oyzmmg (ot Jf g il
5 (Rapid Upper Limb Assessment) RULA g, 5l oolaiwl b  SBss plasl as s (o)) s w209,5
b bl Sl Jote (55, g i (SelSages 5061

aos ol sl 2055 (s psler CATIA Jf3dle i 5l s 5oy Laosls Jolow 5 a3 gl ety
Slr g 009 598 pldl 4 Sl 2wy 93 sl a5 oo QLS RULA g jleslisal b (b5l 9550 j2emsy
S50 4 39 Ol Sl bog b (Silogy 5 lUT (izmod ol 23Y a5 ol 55 Sl Koo sy
National Institute for Occupational) NIOSH Lo saisanss oz 5l 5YU log i )l b yzewsy
.l .o (Safety and Health

bl ol e CATIA l58le 5 5l oolawl b a5 aps co lid (el cpl 5l Jol> mls 16 S AT
RULA (g, 4 Jolow 5 5o o5 el 53 GLLS ols plowil )5 daees 5o (55 Ll 51, (55
Aiboe )5 ool sume (b 5 ol 50 wae phadl SO

bl Jozms (g3l 15 K9z sy £ SilSoges 5T ¢ o035 )| ¢ gy i) isolS 3 T3lg

PRV

[5-V] asl ansls o 0 1, w2yl elezz] 5 solad
2 S (00,8 s glakae o a5 SIS 1 6 b
S, eSS ) ot I8 51 L6 glos o 5 (s>l o yxe
lio )0 G5 cadle saSaags Jele (n et osld
31 s8b slocs low o bl )| (souaie Slalllas [A] sl oo
ol 1) e o (Spd sloyssBsiy, 5 1

3 o355 Jgel 51 LS (el pae [0 ] wilesges

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

WMSDs: ) )5 L L, dae - SISl o¥ds

ossmosylas (Work-related Musculoskeletal Disorders
odes Hebay a5 el 5L Lo e slas Lo 5 sloas i
ol D] osbice obles 005 5 505 (BsE lapluil o
GialS el 155 codles sl s ay s ogdle YL
oadalnl Sl [YF] 058 oo sy aloxl o Loy T s Slas
Gy Wlgios oS ol 3 See &5 el T I S

VA


mailto:motamedzade@yahoo.com5
http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859%0he.4.3.17 ]

A gy )l 2l gy 5l Bae S jsbay
sla)l Sellesn LT 5 6, 25z plSin jo ol S 5>
Gipgh ol yo g 38 sl bl o ]y oo—islg
JRles baze 5o L ds2 2 wg (ilwad 5l
Jds g a3 sl RULA i, 51 CATIA V5SR20
Lg‘).) Lmjj...: ‘5{:.:&409_»_: )JL:T )| 9 A.:Q)f oola il g
Pl o Ol tsz pouB3)ly slag s Julow g 4
aS ol g XSS ol SO Al a8 T oy 6,8 be
5l oswl i won o a5 wes o oloid sabplonl Olalas
9) U"‘ )‘ | 004y ).)d,.ﬁ.) Lmuuj) ).:L.w A S DHM
Jelie o sz b3l 5o (e, cnl 5l esliiwl 4 s
IYF] o5 o ST ilises

gy 9310

Jil Sliles e aibaie o )\SKo92 (59, 5 G5 Cnl
i sy oI L3yl 050 slbyz sy S sl 55
038,S oo ooliial la T 51 (o S gn plSim (il o) S g
st S sLaoSe 5 Lk ko 5 Loy o
4295 L a5 0503 (e b Wad (s S pln ]SS0
S5y gl g gl OF GAA (o gl Jlad (y3g2 yeite 4
Sl g 6 s a0 ol Sdsr wilide bl o
Ot a5 Sl a b yomagy ol o a5 aazils alises
YUCLIS{ IRV N s PRVC S N B r S P
bze 1008 ey s Joe (2b3)) 3590 Loz
@ byl (e 0l g5Lwan s CATIA VBR20 5810 5
Sy Silfeg 5JUT 5 c8)5 &5 0 RULA (s,
SR Jelos g 4525 9590 Slowsl S (59, 5298 poaa g
R

Gl 5iyeealS Lame 45 ik liila s Sy CATIA

b sl i 4yt 5 sl sl ll ol a5
ol eslaiwl b ot oo SoagisS )l Jelod 9 a5
43 Ol ha Pl s e s ol g5l Jus
oolitul b oadigiluaed oo 59, 1) SoegisSl el
5 ool slaools 5l sls sl RULA s> oo s, 5
aly8 5o (Seesisd )l Jelo g anid o olgi e RULA
Ui 50 CATIA SllSel S50 5l o oolit ol o1,k
5 oS gelade oS g i 4 Gl oo (o885
ULl 51 oolicial 5 (5lusosly gl 2,5 o,Lil 4L Lo
Cowl 00 iy px5 i laz CATIA Lo o 05355l
ol obal SZl g e bl (g3l Joke 55 akad &, Lie aS
Sl o g a5 g Gl e Jolos g i
S Gl lg3 oo Gl (3le Joe iz 5o (L]
Sl Jgame b o3 Jolas g )15 e jo sl 51 880
Ol ol el iy 5 )15 boe Gogcwlio I Ll

4

G el o GlE A ssdie cel mlio 5l gk
28 Gl [NOY] 0K 093 4 elial e
sz, lulyl 4 azgi b iS5 5 Jlasl bl
ol a8 Wil 6 a4 alise ol o ws
50 Shae - ISl SN g caely cenlinl sloyorwg
DY) a5 o o105

el 5l Olg oo (it hally Sl g 5 s
1olpede 05 colaiul pgiay pslai 5 aslas
Lol sl R eadaslis oLyl slagss,
g8 9 on Gl i ces (b slac Ll
i a5 by, (bl ol )5 sd e esliial collad
Olee 255 o0 1,8 ookl 0550 Segist )l slo 2l 50
«Rapid Upper Limb Assessment) RULA :;l aiin
OWAS .(Rapid Entire Body Assessment) REBA
LUBA .(Ovako Working Posture Analysing System)
Quick ) QEC 4 (Loading Upper Body Assessment)
losalis sla s, 5 S RULA [1.10] (Exposure Check
has - Sl DS Sy Sengiss)l i)l > @l
5 Sl w2 & as [1FAV] cl 5L Ly
B sl s alas 5 Slee L oclon 658 lapladl 5 as
DAYa] sls e

2l 5yl b laslte slagbs) oj54l
b (s gmals sl l38le 5 5l ooliial b o] Julos 5 55 5,18
4525 5l Jol> 380 @l 5 9 (omsolal g (doe & ez
LY -] 255 oo 15 ooliil 3,90 (slos 1S joboay Julows
Ol Jlizzms 3lmw o 5l 5 LS laze (b )0
Sl g 4355 6l,» (DHM: Digital Human Modeling)
S L jo )8 HlE il g oo g by (SoegisS )|
CanrosisS I b 2l s 5353555 ol [10] 353 on oslinl
@5k ogn (Ll adsl Jole 0 a8 aes 0 ol
o 1y Seegiof )l Sl wlst slal peii s (5 a5 05!
plfn ,5 jan b Gl slacdls 5 wiS Jlel >k
Rt B T g T PR SR LI L ST PR S B P S
Sl din cpl j0 auie slayll 51 S CATIA 3816 5
3,08 (Seagist )l sla byl Sldllae o (Slsl 2015 a5
el sl g,y 9 Ll 5l gyls,5 0 L l8le 5 ol
Joles )o Lo Jelse galad ailsi go alides SogisS )|
o s s et a5 Gl g e ale - L]
sledzely 5 wlad Jodo g an i |y o)l (o)L Lo
oS ceul ol Sl sacspbnl Sl ans 431,11, b
) slr oS s )l CATIA il 5
Lk 3 p o))y (Seillagn oy ()5 sl
—obl ol 5 6,1 e (>l eV gas SiagisS )|
IN-v¥] wsbee oesbe

IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo


http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859%0he.4.3.17 ]

OHSbez yxwsy Saegigsyl (b

el 53 5L 0ges oL, SnoOK and Ciriello 1991
@l Sl s o Sandy Wb Jolos cnl el sl &S
g (Byre e 42 2l

Ggx cnl yo esliiul 8550 (2Ll slahs, 5 S
sboplasl Jelo g 2525 sl o9y cnl 5o RULA (35,
o8 5 g ol i ala el el S5
s sas 5l Gl Jlions digel 09 oo colai ]
Conbg aiile IS slmools 5 il glapite oLl
039 «Celld plej Do cpay alise slaplasl 55,8
Colex 0,5 0 )18 o)l 9yse LS S B s o
oS 5 lagsly s e 5 oSk ol i 51 o
RULA ol shenel (bl oogd o )5 5ai y0 55 )18
Soleria JIBlp 5wl oo VY 0 a5 2emsy (Dl3))
el Oyle a5 aoo oo &l 0uls bl Curdg 0,90 yo ],
10,25 J1 8 (wyp 0550 yiden tiwl JeB BB Conss”
M0, Jlae) alolidly ol peais 1358 Jlas] 60554 ol s
ooleie & j5oay Slilial ol 45 el 5wy p3Y V0]
th— e 2 0 AL e (ST, e 9 ()
ol Sl G ol ) Jpir) psn G S
TP PR | ESURNPL S W] FYPY- S N PR UL S o] PRt | ESPR
losltal pgo cl> o Lol t39b oo (B)15 (ales el Lo
Slitel 39,5 oo ) o i sl it SIS 4
SLIY Jgaz jo ad, ioy b gl p byl glxe 5 X,
Jelo g 455 45 S g5 e ggeme ;0 Sl 0ol
ol g AS oSS SSle Comdg (o5lwaige 4 RULA
B e g SVeame e (Hhb carge ol o
NI YS9

RULA ol slitel yowis s} Jgus

e Sy skl

el Jo3 B sy e V)

OSor Sl g Sl o9 S o o
il o3 o 2o

D9 plowl (G954 Slpes 9 (o) 2 b Pl

s plol Alolidly Slpeis olyl 5 ayy 3 v

4525 sl bl Jlzms ile o p 2l ok ik
Loyls 55503 Jpame b g atelos b oLl ol el
Olise JIBle sl 5o ds7se 55 UsS sla,lnl 5l ool
SlSas g ol5 iz wlol 2 ) gLl (Jbozms Jos
bl elo 0929 )l33lp 5 3 (2 Bty D)ygods o5 il
b )3 1) (aFd g Ol o0 Ceizen 35
B Oypo 4t iy sla Jolod 5 452 Sl 6 S seelS
OSbe Jolio gl 1oss L) (nl 45 0903 (55lwar
Sde &0 Hlais 00 argly (0,50)ly by (s Djsoh
e K8 sl og—biee Jleel absrye (5910 53
Jlezms Jow sbul p 2B jsba plalslul Stalng
ogde el 35 yoita olg3Us (5 ytags g, bl bl o Ll
O yg—ods 45 CiliBes Cure b (5 egg,0] slal
G cnl sl eslaiwl b eols o529 15810 5 55, oA
Sl 2 (S yogg il yeiie Vo ¥ 00,50l b olgi o0
Coond il 530,85 Gilwand Jloms Joo O30 |,
Jleel Sl 595 1) p3Y Sl (i (o0 ©j5—0 90 4o
abgrye sain 0 olul 4 Loy e olacl Jof Cdls [0 0405
S8 olbbaS > Lpgs s jo 5 09—0 0 05
i 0 0,5 sl |y Sl olg e oSl cilise
o5 JeloS g 520 Olgion Qlaidl gy Jelod g 4528
om0l bl (ke yzwgy sla i pled 69, 1) (5 5
ol Jelos g a5o8 (Bl (Jae 5355 s sbwand
Ol or Sandg Julod g 5o j9tws sl oslitul b ogd o
OSle 55, 15 o slaide 5l (Fp slasls slacasgass
slagly slocasgame (olos Jloel 5l 20,5 (Aalng
S5l g 958 0 pll sy 5IUT da iz IS 61
oole inled SOle alizes slo iy SlSs> § Con—og
Ol Slodl cdld Jod g o 25 )0 09-Bse
33 7 @byl 5 (Kiad lie 0ado)ly sla s
ey 3 ool U 1, Sl g5l Sy sl LS plSin
3550 093l slasl (SeilSlass 5 JUT s RULA 5
slame sk STz lgs oo Geizmen ol 13 Julod g e
P sl S Gln oetS 5 ol de (oS Je
5 NIOSH 1981 NIOSH 1991 (sl lxe oll 1,

RULA s sy 1o kol aels Y Jgoe

Sy el 083U STy by 0 pod :
o 05920 Comd
5 5 ¥ r " \
$ 6 53t
Y6 sels
- £ 5 Cowd o
- Y oS T AT
£ 1Y o5
515 ) =

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe


http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859/johe.4.3.17 ]

30 Zewl oo g () 0 )ls 8525 ( SilSag Julo g 4y j
D 3,lg ySTle 4y awiS b g yolo o ¢ o azs

sl

s oty gy al (sloosls il 4525 s
e gy el Czr b (s y5leex CATIA Sl 5 S
Sbe plin )3 (SS9 g L @ilhae (Ll Jlizms
Joe 59y 23Y Gloslll g 0o 3 (il Jl3dle 3 e 1o
5 axlas 3l colatwl L jshaiecpay ol sl Jliomo
& 6>l o (L I s ()l neld
S dels mls e )T e g alise Condg 4w Jold
2 Hu 3l el ity oesa RULA Ll 5 ayj0
ol oad osle HLid ¥ Jgam jo aiiegd ol Condg

ol yodrdy yizu o (gl il aals coieoylis ¥ Jaus
Ol eSSk )il Sy gl sl el aRie S,
solizd RULA Ll el i3S cslp oSS, 5 lye
DS
332 6500 ()l g g (SlSagmr Jelow 5 4325
S92 )l ol 285 8 ool 5 gy (nl 0 &
9355 0 Dz )lBle 5 Lanze )3 cadigluancd Sl Jow
e 51053 (Seillages Copn29 9,90 )0 GBI ] (25,5
2 oadJloel jgbiS g 5,0 (A8 (gt 0ads)ly slal
b3 Rl S ooz g plad ogd oo Jold ] oS3l Juali
bgs ooty aiie slagis o8l 5 @bt ulol 2 925 0 )]
aloe el o cils az gy Wb [YA] cl ooke a2l
5° S by 4 )b Joo alansly 4 (SSle ool (slag

CATIA Jl38lo 5 lamo 1o RULA g, b oS5z zemsy 5o0UT:Y Jour

ol Jbaz s Jae

JE pla (28l yxwgy g

Sde ) et @ Right
Parameters Details.
Posture + | Upper Amn:
¥ sutic O Intemittent O Repeated = Forearm:
Repeat Frequency _'JW"“
C 2 =] it Tt
Posture A

[ Am supported/Person leaning
 Arms are working across midiine
4 Check balance

Load: |1kg <]
Score
FinslScore: 7 =

Investigate and change immediately Neck, Trunk and Leg: 8 I

Muscle:
Force/Load:
Wrist and A

Side: () et @ Right
Parameters

Posture
P

Intermittent O Repested

[ Arm supported/Person leaning
O Aunf l{e‘wofbng across midline Foeailond:
[DJiCheck balance; | Wristand Am:

Load: [1kg B

Score
Final Score: 6 -

Side: () et @ Right

I Parameters

Pesture

1@ Static O Intermittent C Repested

Posture &
Muscle:

Amms are working across midiine e

|5 Checkbatance Wirist and Am:
[ = Neck:
|Load: | Lkg B | o] Tunk
~Score

Leg
| Final Score: 7 - e

Posture B:

| Investigate and change immediately ‘ Neck, Trunk and Leg:9 Il

A3

IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo


http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859/johe.4.3.17 ]

OHSbez yxwsy Saegigsyl (b

Ol po s oo SRz 1) 0l Jl3 L pladly) g oS
Jlacl 555 45 51, o35 25 2 5 s o g Sl
ol sle delos g i 5l J—ol> pled shitel aiS e
pladl g (s sl 45 ablgn 508 S5, 5V g
Condg )3 48 5 b il (0,5 s cnl )3 cnl 6568
idg 42,8 )5 elial
S50 9,8 Cold (SilSlese Jelod 5 ajon 0 45 (6950
29y lalais L2 5l wog &jle s 513 L)
5 AL s 0y s L g9y LA-LE S
(ST g iS5l (U (59 45 h9e i ) (U
S35 9 o055 9y LALS Sws 0)ly (B 59
Jelo 5 a5 gl ploreas ) 5B 50 e Jeall puSe
S5 Jgaz 50 5 el oo B\ o gy SeilSoge:
oanlie oM &30 jzrasgs s SelSages 50T 51 Lol

Sy s

[ Summary || L4-L5 Spine Limit | Joint Moment Strength Data | Reaction Forces andMo. | »

G —igr e K _igx ¥ Jso L @llas

sl o 4y g0l x> B 1) 095 4 calgd oYL slocwas
NS o0 093 @ 1)) s b Bl (g 0iS oo o>
iy 5V RULA Jlos 5 3525 51 jzesy 0l 2ld 5kl
6358 Dles 5 (o o5 ol Lo Ty ol (il gy 508
ocwnd Ll cnl o abloe p3Y S50 )50 om0
acsls )‘).9 ‘SM'JLAAL) w.boj )0 9 00 )L.MS S ):.AAMJ as
f&b )Q U"‘J"ojm 4.1094 ub; 9 5)L| sJ..Cl_MJ 5L| uLol_M:
d.NL.o cJ> Q‘)lS..i}P ‘dJ’J Lg)L‘S Lgl;bm 6)&':’9?
Jelod g 4520 @l WS 0 05 41, (V jzeg b ali)
Jloel g iy (o 2 plol Sobo &5 090 (20,5 S5,
LS ) Q"‘ B as @LQM el &no).a a..\...l—‘ o u..)‘,..uj'
Sl aiie Oyl aiil o s Sejli 5 00 55,0 iion

Analysis

[ Value |

L4-L5 Moment [Nam]

L4-L5 Joint Shear [N]

Abdominal Force [N]

Ground Reaction [N]
Total (X)

Total (V)

Total @)

Left Foot (X)
Left Foot (V)
Left Foot (2)

Right Foot (X)
Right Foot (Y)
Right Foot (2)

L4-L5 Compression [N]
Body Load Compression [N]
Axial Twist Compression [N]
Flex/Ext Compression [N]

Abdominal Pressure [N_m2)

168

140 Anterior

n

) 3590 Sla g (SuilSagn IUT:F Jguar

Y s Y szwgy V ey

Uil 090 3550

\FY YA \FA

YOAQ Ve FY Y.-q
aA . \Y
YVVY 700 yvaa

AlaE YV ils v PARCAL S
g A Y

Yy vy Yy
Yo YAO YAD
14 YAO AL

L4-L5 Sss s oyly gladais |l
LA-LS S 52 0)ly 55Li8 (g5,
Sop7ee G )l (SBU 9
STy asds 5l (L6 g9 55
L4-L5 s po)ly by 595w
oS (595

ey Jeddl S (5955

@ s

@) oz &b

@) cly by

LY s 4 bgrye jLid o idn @l sloe 0Bl
2 0ly G)LiS (69,0 (nteS rizred (Ll (g VPA

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

L4-L5 &&aao."‘») » é)ls ‘_g‘dja.d.: )La~5 as J.QQLSA QLw) ‘Ssb))l

\“%L}ﬁ‘ﬁjb&}gﬂ&éﬂﬁj&@@\’f{p&ﬁ)o

Yy


http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859%0he.4.3.17 ]

904 S ¥z 50 Stay g (0920w 090 (2900
O Bl Glaciend )3 05 Gied 5 Ao 5l R s
30 0 jludacd Joo Joolio ;o dygly st ald oo (iU
s s 3505 5 8, Slac Laa> b aS oy Lz l58le 53 ayoes
yol cpl oS ols jals ol o Uy Sy maw lg5 o0
elio glo gy 5 Jmolie clio Sbls (390l wiajles
] sl e oS5z 4 S5

OF—= 2 )l Sl (o) p ln (Slas b5 5]
Joe silwan i b ogd oo oolaiul |15 oK jo 5,8 ol )88
53l a5 6,15 apl s Jlae! ol oy (sl Iz
I ol s o1 ol (KlSages bl 5 0525 ism
RYo 5l (S a5 gSpe Jeomi 08 4 558 bk Ko
L bLsl po g 08 by 99 Gm 958 Ol g8 2ol )
205 b G (9S4 Ol e 35 T s Uil
Jles! cpiomen g 4 S Gl sl Lo as L4-L5 S
Jleel @ S 15 00,5 0 L8l (GalS S 50 (b0 (59500
Sly DB g | 6 %eS )Lt (el oz 50 55
Ao u.g“ ) OM‘BLDDl Sllas ﬂLw @Lq L: 44_9[.3‘ Q"‘ AJ‘SA
gy 5o aS ol Las NIOSH Lawgs soiasl )| slas ot
Dl gt & 6oL (59 (aBly el 4 by o ¥
S>> )| ),Nb L4'L5 sS_wJO » o))|5 L.S)l—"“j 63)...' 9 03—
‘Q-.’.‘)-.’"SBLC ] 009 NIOSH Ja..ugb’ 03 ogs o)L.\;L._wl
Sy s 45 052 1 Kby gy 2 3550 Sl 2z (25
@35 serdy sl ol 5 005 Vb SS9z sloyzssy
ol ol a5 wlosls s Slelllas oS o fass S plSin |
b}—w L,;)}{_A.C —GJL»»‘ YN 397 &_A.CL’ OM—‘ BL AA‘}SL,’_A
&hS 52 9 WMSDs 5 5l 6,55 1> (sl [YV]
o yzeug (hisel 5 (SaasisS )l Do plonil 4y gz
Bbge 5k 5 Jll bshs o ) Sl 4 calie )18
Sgage 45 axiwd ol Kilo die; cpl j0 48,5850 Slalllae
S50 9 Sy Gl cely ()5 oLl 5 yo—sgy 5o
[T sso oo

GERL l38le 5 e o ol 5 an o slacyje
Oy ol &S Sl bl sl pY pley Do o 4z g LIS
30 i bl b e .mbulu’,o Jobas aado RVES Lo
L§}L7.:‘° Ja,;us B Lg)Lf oli‘;.__,...g“ 9 gjL?.j)‘ Sy9e Lg[b)?}__mﬁ
o3liiwl 3,90 Sl 2mgy 9,1 oo (§ilmdinge 4 Ol o0
oh9y ool lecasgame b LLI I o Koo g9 3l .Sl
953l Lz o by g (ilwdn b 4 Bl o
5 el S g5 10,5 0L obiaggs slopled 5 o S
S22l b lBle s lame 55 (o)) 5l ea gl e

\AJ

YOA LY jzesgy 4 bgiye o] ke (i 5 0392 (g
odlidogs o lailisl ax aS cewl I3 4 p3Y il e g
FYVE 5] s o> jiSTas g igs YEYY (NIOSH Ly
Y e gl sdeliamsds sae L opl a8 il so (Sgu
Gy s20 (Gom 3l sl oabia gy o lasliwl a3l YL
gy S A5 iz pae 4 4298 b (5 e o 5l (U
MWW L plp s g Y g ey 0g009 Jobe ¥
2 58 oSt g S 5l (BU (6950 Bl oo (g
9039 yeS 500 g 99 5l slaba>de b8 jsboa ¥ s
Sz 2 3)ly (B Sy omizmen el (Fed FOO L ol
g1 (ot VP Jolro g A5 Cyz 0 ¥ gy ,o L4-LS
P T s T by caiy ¥ s g o L
s law p cplpogdle 30,8 Al (slad cge
Fob¥ s a4 bgyye 050 2 00d3)ly (695 ten
S ALY g 4 baye ol ke (268 g Sl g
il e
bisl)y )3 85 oy Joall oS (S5 (59508 500 55— ]
g 3o wlge (Fed YV b plp 09l o 315 Z joome
9V gy 50 Lol sianl oad i |y 58 (2 Sglas yobot ¥
b st (59,5 50995 QLS b 90 (o g @3 T
sy 15 58 ol a5 el S5 LLs ool oas Jlasl can,
Oilple o Bbige i FI 5 FAD Jolbe s i)
O » (B YOV 5 YAD Jolas (0958 &5 o (sl & o

\.\.»5‘50 Lo.‘?u ‘) (S oo )LMB wl) 61.! sés.wu’.o 0)‘5

o
O =92 Qo gy (s 2l gl 5l Bua
sloyzwg bl 8 Jisl belas )3 (5K bg> plin
o9y )| oolax—wl b CATIA )‘)B‘P)" NEESS PRI WY
Sy gt p oaboly (SilSess sla)l b, s RULA
395 el Yo 5 (S 0g 6, S—bg ol SSs
JT — (6,5 sl o b_f)l_.a.c —‘5‘;.15_,.»\ YN
a3 5l Jols slaaisl abl o Slo,95 5 (5 s Coenl
oiRgs 30 RULA (igy a2l 9590 sl sy el
ol S 4 ooues a5 glacdl a5 el o Sl ol
o8 S g LIS (V zeam) 0355l S 5 (Vo)
ol oYL Sy s il oo (5,58 Slealal aiols 5 009
5005 xS oy ysbar g oy it lacend o ioxy
OM‘AL?U‘ Sllas WO o J..ol.a.n WLALJ 4.)9‘) 9 S &
Jelse Slsrear 1) 00l S5 6la i Sy b i 00l 5o
2 YA ] wles 57 Lol Y S ) w00 3lxy)
Sy g hlo (V ze0g) 00j40ilior > gl slie

IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo


http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859%0he.4.3.17 ]

OHSbez yxwsy Saegigsyl (b

@l s L8 bl 0yse sl I sl bylas
Syg0 yomws A B S, aw a5 olo lid sdelcasoq
P o 1) 6ok ety slo)l (LSSs 5 009 YL (L))
gl g Al wieils el ol & WS e Jed S
wzlye S gl 205 jslate 4y cenlie )5 o yzresy

el Sz 5 el Lyl

54"6)453 ,&»A&“
b (o595 ) 0l (ol )5 by 5l axd)5 5 allie ()l
Slaer (S pole olBasls ;o AF-AYTOVAY Cpan o)lods

Iy eg3 Sas g ol CSlye (a5 alwginoy wSb o
Y ailio (Health and Safety Executive) HSE s
5 odlile g maige QLT ofisar 55 ! wllee
el 095 dilosos (55100 Lo 4 (928l Golo waige
388 &S ol pze L SSe ] e anlei o
PRl Sis g pais JS sl 6,Ken osls (5,9l0,5

plos

REFERENCES

1. De Magistris G, Micaelli A, Evrard P, Andriot C, Savin J,
Gaudez C, et al. Dynamic control of DHM for ergonomic
assessments. Int J Indust Ergon. 2013;43(2):170-80. DOI:
10.1016/j.ergon.2013.01.003

2. Mali S, Vyavahare R. RULA analysis of work-related
disorders of foundry industry worker using digital human
modeling (DHM). Int Res J Engin Technol. 2015;2(5):
1373-8.

3. Motamedzade M, Ashuri MR, Golmohammadi R, Mahjub H.
Comparison of ergonomic risk assessment outputs from rapid
entire body assessment and quick exposure check in an
engine oil company. J Res Health Sci. 2011;11(1):26-32.
PMID: 22911944

4. Taieb-Maimon M, Cwikel J, Shapira B, Orenstein |. The
effectiveness of a training method using self-modeling
webcam photos for reducing musculoskeletal risk
among office workers using computers. Appl Ergon.
2012;43(2):376-85. PMID: 21745654 DOI: 10.1016/j.
apergo.2011.05.015

5. Punnett L, Wegman DH. Work-related musculoskeletal
disorders: the epidemiologic evidence and the debate. J
Electromyogr Kinesiol. 2004;14(1):13-23. PMID: 14759746
DOI: 10.1016/].jelekin.2003.09.015

6. Aptel M, Aublet-Cuvelier A, Cnockaert JC. Work-related
musculoskeletal disorders of the upper limb. Joint Bone
Spine. 2002;69(6):546-55. DOI:10.1016/S1297-319X(02)
00450-5

7. Deyhim S, Babaei M, Motamedzade M. Ergonomic
evaluation of pressurized irrigation equipment factotry
operators using an easy posture assessment. J Occup Hygiene
Engin. 2016;3(2):56-63.

8. Halim I, Omar AR, Saad NH. Ergonomic assessment to
identify occupational risk factor in metal stamping industry.
Conference: NAME, Malaysia; 18-20 May 2005.

9. Kao SY. Carpal tunnel syndrome as an occupational disease.
J Am Board Fam Pract. 2003;16(6):533-42. PMID:
14963080

10. Bernard BP, Putz-Anderson V. Musculoskeletal disorders
and workplace factors; a critical review of epidemiologic
evidence for work-related musculoskeletal disorders of the
neck, upper extremity, and low back. Washington, D.C:
National Institute for Occupational Safety and Health; 1997.

11. Ansari NA, Sheikh MJ. Evaluation of work posture by RULA
and REBA: a case study. IOSR J Mechan Civil Engin.
2014;11(4):18-23.

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

bl 0590 sl 58 Jasl balas (o |, eolatwl o it
2 7 65 b yzes 5l OhKSer Jlonl b as 513
LﬁQT o Slallas BN Qlasse a5 d.:.:fsn sl 6)15“5’5—'.’

13518 bl 0 )9e 1,

& 5 4o
Sidle s sl eslaul b as oy las ols iagh mlbs
Ll 5l Solaiisw 5 zel> o)) ole e CATIA
SRl o Grizren 0l plol ()5 bz )0 ()5
0525 ly Seilegey ko g 40525 s RULA G551 asile
wlols jelaie 44 (5,15 Glrollins] g Slppos Buds Judoo 4
S gy opl 0,5 eolaiwl casliol sl gy g s bl

a5 WS oo ool 3 1) Heilnl o i glaceend 5 (IS 550
3 O diltue sla sy ) g sl 4 az s b ol sle

285l e (ol g bl il og jelaie 4 J5e
Py o8 o ydan & s> g aw Glagh (ol 5o

12. Motamedzade M, Mohseni M, Golmohammadi R, Mahjoob
H. Ergonomics intervention in an Iranian television
manufacturing industry. Work. 2011;38(3):257-63. DOI:
10.3233/WOR-2011-1129

13. Chaudhary R, Ajit MK, Verma M, Srivastava R. Combined
study of welding work and ergonomics risk analysis process.
International  Journal of Computer Science and
Communication Engineering IJCSCE Special issue on
Emerging Trends in Engineering. Rajasthan, India; 2013. P.
56-9.

14. Kruger K, Petermann C, Pilat C, Schubert E, Pons-
Kihnemann J, Mooren FC. Preventive strength training
improves working ergonomics during welding. Int J
Occupational Saf Ergon. 2015;21(2):150-7. PMID:
26323773 DOI: 10.1080/10803548.2015.1029290

15. Vignais N, Miezal M, Bleser G, Mura K, Gorecky D, Marin
F. Innovative system for real-time ergonomic feedback in
industrial manufacturing. Appl Ergon. 2013;44(4):566-74.
PMID: 23261177 DOI: 10.1016/j.apergo.2012.11.008

16. Meksawi S, Tangtrakulwanich B, Chongsuvivatwong V.
Musculoskeletal problems and ergonomic risk assessment in
rubber tappers: a community-based study in southern
Thailand. Int J Indust Ergon. 2012;42(1):129-35.
DOI:10.1016/j.ergon.2011.08.006

17. Rahman CM. Study and analysis of work postures of workers
working in a ceramic industry through rapid upper limb
assessment (RULA). Int J Engin. 2014;5(03):8269.

18. McAtamney L, Corlett EN. RULA: a survey method for the
investigation of work-related upper limb disorders. Appl
Ergon. 1993;24(2):91-9. PMID: 15676903

19. Dockrell S, O'Grady E, Bennett K, Mullarkey C, Mc Connell
R, Ruddy R, et al. An investigation of the reliability of Rapid
Upper Limb Assessment (RULA) as a method of assessment of
children's computing posture. Appl Ergon. 2012;43(3):632-6.
PMID: 22018838 DOI: 10.1016/j.apergo.2011.09.009

20. David GC. Ergonomic methods for assessing exposure to risk
factors for work-related musculoskeletal disorders. Occup
Med. 2005;55(3):190-9. PMID: 15857898 DOI: 10.1093/
occmed/kgi082

21. Cichanski A, Wirwicki M. Ergonomics analysis of anthropo-
technical system In the environment of CATIA program. J
Polish Cimac. 2010;5(3):19-25.

22. Kushwaha DK, Kane PV. Ergonomic assessment and
workstation design of shipping crane cabin in steel industry.
Int J Indust Ergon. 2016;52:29-39. DOI:10.1016/j.ergon.

Yf


http://www.sciencedirect.com/science/article/pii/S0169814113000048
http://www.sciencedirect.com/science/article/pii/S0169814113000048
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+ergonomic+risk+assessment+outputs+from+rapid+entire+body+assessment+and+quick+exposure+check+in+an+engine+oil+company.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+effectiveness+of+a+training+method+using+self-modeling+webcam+photos+for+reducing+musculoskeletal+risk+among+office+workers+using+computers
https://doi.org/10.1016/j.apergo.2011.05.015
https://doi.org/10.1016/j.apergo.2011.05.015
https://www.ncbi.nlm.nih.gov/pubmed/14759746
https://doi.org/10.1016/j.jelekin.2003.09.015
http://www.sciencedirect.com/science/article/pii/S1297319X02004505
http://www.sciencedirect.com/science/article/pii/S1297319X02004505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carpal+tunnel+syndrome+as+an+occupational+disease%2C+Kao
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carpal+tunnel+syndrome+as+an+occupational+disease%2C+Kao
https://content.iospress.com/articles/work/wor01129
https://content.iospress.com/articles/work/wor01129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Preventive+strength+training+improves+working+ergonomics+during+welding.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Preventive+strength+training+improves+working+ergonomics+during+welding.
https://doi.org/10.1080/10803548.2015.1029290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Innovative+system+for+real-time+ergonomic+feedback+in+industrial+manufacturing.
https://doi.org/10.1016/j.apergo.2012.11.008
https://www.sciencedirect.com/science/article/pii/S0169814111001041
https://www.ncbi.nlm.nih.gov/pubmed/15676903
https://www.ncbi.nlm.nih.gov/pubmed/?term=An+investigation+of+the+reliability+of+Rapid+Upper+Limb+Assessment+\(RULA\)+as+a+method+of+assessment+of+children%27s+computing+posture.
http://linkinghub.elsevier.com/retrieve/pii/S0003687011001505
https://www.ncbi.nlm.nih.gov/pubmed/15857898
https://doi.org/10.1093/occmed/kqi082
https://doi.org/10.1093/occmed/kqi082
http://www.sciencedirect.com/science/article/pii/S0169814115300111
http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.21859%0he.4.3.17 ]

OhLhes o S 06 B>

23.

24.

25.

26.

217.

28.

Yo

2015.08.003

Ye Z, Li X, Li Y. The virtual prototyping design and
evaluation of ergonomic gymnastic based on CATIA. Int J
Hybrid Inform Technol. 2013;6(5):67-78. DOI:10.14257/

ijhit.2013.6.5.07
Lamkull D, Hanson L, Ortengren R. A comparative study of

digital human modelling simulation results and their
outcomes in reality: a case study within manual assembly of
automobiles. Int J Indust Ergon. 2009;39(2):428-41. DOI:
10.1016/j.ergon.2008.10.005

Vyavahare RT, Kallurkar SP. Ergonomic evaluation of maize
sheller cum dehusker. Int J Curr Eng Technol. 2015;
5(3):1881-6.

Karmakar S, Agarwal H, Patil CD. Designing and ergonomic
evaluation of a shoe-rack in CAD environment. Int J
Computer Appl. 2012;49(20):38-41.

Chen JD, Falkmer T, Parsons R, Buzzard J, Ciccarelli M.
Impact of experience when using the rapid upper limb
assessment to assess postural risk in children using
information and communication technologies. Appl Ergon.
2014;45(3):398-405. DOI:10.1016/j.apergo.2013.05.004
Said MA, Kadir AM, Wennedy BH, Yassin A, Islam MS,
Shazali ST, et al. Modeling compact driver car seat and

29.

30.

31.

32.

33.

analysis of its ergonomic for driver postural using Catia
software. J Sci Res Dev. 2015;2(14):125-31.

Drinkaus P, Sesek R, Bloswick D, Bernard T, Walton B,
Joseph B, et al. Comparison of ergonomic risk assessment
outputs from Rapid Upper Limb Assessment and the Strain
Index for tasks in automotive assembly plants. Work.
2003;21(2):165-72.

Nishanth R, Muthukumar M, Arivanantham A. Ergonomic
workplace evaluation for assessing occupational risks in
multistage pump assembly. Int J Computer Appl. 2015;
113(9):1-6.

Massaccesi M, Pagnotta A, Soccetti A, Masali M, Masiero C,
Greco F. Investigation of work-related disorders in truck
drivers using RULA method. Appl Ergon. 2003;34(4):303-7.
PMID: 12880740 DOI:10.1016/S0003-6870(03)00052-8
Chaffin DB. On simulating human reach motions for
ergonomics analyses. Hum Factors Ergon Manufact Serv
Indust. 2002;12(3):235-47. DOI: 10.1002/hfm.10018

Vink P, Koningsveld EA, Molenbroek JF. Positive outcomes
of participatory ergonomics in terms of greater comfort and
higher productivity. Appl Ergon. 2006;37(4):537-46. PMID:
16759626 DOI: 10.1016/j.apergo.2006.04.012

IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo


http://www.sciencedirect.com/science/article/pii/S0169814115300111
https://pdfs.semanticscholar.org/d5d8/8db08ae736c5c2bb4e8eb5bde8b3878075ce.pdf
https://pdfs.semanticscholar.org/d5d8/8db08ae736c5c2bb4e8eb5bde8b3878075ce.pdf
http://www.sciencedirect.com/science/article/pii/S016981410800156X
http://www.sciencedirect.com/science/article/pii/S016981410800156X
http://www.sciencedirect.com/science/article/pii/S0003687013001142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Investigation+of+work-related+disorders+in+truck+drivers+using+RULA+method.
http://www.sciencedirect.com/science/article/pii/S0003687003000528
http://onlinelibrary.wiley.com/doi/10.1002/hfm.10018/full
https://www.ncbi.nlm.nih.gov/pubmed/?term=Positive+outcomes+of+participatory+ergonomics+in+terms+of+greater+comfort+and+higher+productivity
https://www.ncbi.nlm.nih.gov/pubmed/?term=Positive+outcomes+of+participatory+ergonomics+in+terms+of+greater+comfort+and+higher+productivity
https://doi.org/10.1016/j.apergo.2006.04.012
http://dx.doi.org/10.21859/johe.4.3.17
http://johe.umsha.ac.ir/article-1-290-fa.html
http://www.tcpdf.org

