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Abstract

Background and Objectives: Posture analysis methods are used for
risk assessment of work activities in the incidence of musculoskeletal
disorders. It is expected that the level of assessed risk for a certain job
will be the same with different methods. This study aimed to
investigate the correlation among three methods of RULA, QEC, and
REBA.

Methods: This descriptive cross-sectional study was performed on
workers of 28 job groups in a steel complex. To evaluate the body
position and postural stresses imposed on the workers, after taking
pictures of different tasks, images were analyzed using RULA, QEC,
and REBA methods and the risk levels were determined.

Results: The correlation coefficient between RULA method and QEC
and REBA methods was, respectively, 0.63 and 0.69, and it was
calculated to be 0.56 between QEC and REBA methods, which was
significant in all cases (p<0.01). Kappa agreement coefficient between
RULA method and QEC and REBA methods was, respectively, 0.71
and 0.65, and it was calculated to be 0.36 between QEC and REBA
methods, which was significant in all cases (p<0.01).

Conclusion: The results of the present study provides a better
understanding of different observational assessment methods of
musculoskeletal disorders. These results could be beneficial, especially
for ergonomic specialists in choosing assessment methods before
adopting beneficial intervention measures.

Keywords: Musculoskeletal diseases; Industry; Postural balance.

81
O Qom Univ Med Sci J 2016;10(3):81-87


mailto:salimi141@gmail.com

o Kby pole SIEES Al

10 310 B (P gwr 0 ko (RS 090 293 i
AY JIM axio (Original Article)

29 6990 adlllane [ Sas SISl YW b 3yl Slovdlin w9y 4w W 4w lio
o D93 Lo
" yg3ezte Cyud ( OLS by At (SIS (Suge ¢ A1 ol pob ' soube Sloxw

oS> Wl S w0l S Koy ple oKils
S 05 6O il oS,y Gyl Sy s LT Gl ta, 1SS0 § 4w ol
&S gl ot bl S s 355050 Sl L o o3linl (Sae Sl e
Pt (San o da b Sl aalllan Bl OLSG Caliee (sl 2s) b ne Ji2
s 5 ¢l REBA 5 QEC (RULA
03 5 YA 53 Jols 01 (655 5 (Snr = o 5§ D)oty alllan ol L) 3 (99 Ol b od (S5 p e oSty
Sl 5 G Camds gl oshiea b el AT Cpd mamme o 55 ik
Slins b pslar alises Calby 51 ls 5 o Se 51 das OIS & 03)ly Jl sy
3,8 s Sy 7 sk 5 3IUT REBA 5 QEC RULA
AT 4l o5 4 REBA 5 QEC sla o) LRULA g oy (Sicmn oy oo 140

Jﬁ)‘)@&d éj‘y(iwjéﬁtfu\.&wbu'/59Js‘_}:REBAJi}LQEC j})&:{)'/?ﬂ)

(e s Sy psle oKl

Ol Ol

.(p<'/~\)>ﬁ)|>@~ J)‘}A(:W)Js\fu\.i@ubu'/r? cREBA UIJJJLQEC JJJ&:U

6|5ML&AL§Q)')|QM‘5LAJ})4;’Mbéﬁd{)bcybwue@uzéxfw

Lsayjf)‘ Wﬁ.ﬁ ‘5‘JJ a}.)d.z L.b‘j;@ @L‘Z; U'»{‘ .J)j-\-@ {'.A‘JB LS’M é&aﬂ‘ ny}:—‘ QU&#J}LMOM}J*
Bl a3 g gl oe DL 3151y 2l ety Sl e S e oBals ¢ ook Slomw
. ¢Ol ol eole Ole
s Jal (s ¢ SMae Sl Y] e 39 wuls” Sl e 0
IS TR AR PR N (S8 A g T
Salimi S, Hasheminejad N, Kangavari M, Pouya Kian M, Mohammadpour H. salimil41@gmail.com

Comparison of the results of three observational methods of assessment of
musculoskeletal disorders: A case study in the steel industry.
Qom Univ Med Sci J 2016;10(3):81-87. [Full Text in Persain]
AF/Y/A 123 ) fo b

AY
\\“\b>l:j>'-cr}.»o)wcrnsa))a/rjé.i};r}lﬁalixlgw O


mailto:salimi141@gmail.com

SSen 5 ok sloens

AT Ogd S )3 (63 30 andllos I SMae ISl YD U5 lodalin by a s dnslie

5 Jones cpmeen (V) 3,05 sy (40 Kooy )
S50 0 s (Stmer 0553 anlllas 55 (Y JLu) Kumar
«(Rapid Entire Body Assessment) REBA zus b))l
(Rapid upper limb Assessment) RULA
HAL. (Occupational Repetitive Action) OCRA.
Cae 4> (Strain Index) SI 5 (Hand Activity Level)
Ol s 4o 53 45 L3131 3 duslie 350 3L 53 1, 6 po s
5 odbsdnaib S mhaw av 53 by, om S Gils
5 o e e (A A Ul o e 6 line JeL
U S 33 (Seeed gpp b gladles s OLSKes
ol 4 ( Szl eds g oS 0 e 55 RULA 5 REBA
5 @6 Ol o oV (Soes 8 Bl s ans
Sl Sy 93 g 5l eslinul Ol 5 315 sy SHIG S i)
SV (sl S6 Ky Blond 1 () sla e sy S5
Sapll imman ¢l pu gladases lulis 5 JDlie S
23 5 OLes 5 by Q) 2405 sy canl Lo me s
YN sl il b5l awlie” Olge S (slasdllas
SRULA iy, Sl eslizal L 66 il s (ae S
Olas "I Jle s S SIS, oS5 s o el esla
W35 ls aS s 53 eha (YN il s sl
Sy b 5 op el el i) 53 el syl 5 Sty
53 omemes (V1) Cwal arg B RULA iy, o3 YU
o Olse Cow OKea 5 3LTOke |t 4 glanllae
ACGIH , Strain Index OCRA  js; 4w mls Siwwon
Pl (Dae Sl SV S5 b5l sktes "HAL
33 gd Amlys (sl plnil Sslie Cato Hler 3 SBS
4 Olg o ol BYs Sl S Gil g > LA
& Skl 53 T 36 0l 5 ba e gy ol > Sl
AL 5 Gyl (V) 35 o lal anlllas 3550 sla b,
SUT W o s GMas Sl &Y L5506l
OWAS 5 RULA «(Quick Exposure Check) QEC 35, 4w
eslaul (The Ovako Working posture Analysis System)
QEC 5 RULA s s,y o 2l 0L b5l mmls s S

OY) 3yl 555 o Snses

3

o0

5 b gl S pls I (S (has Al DY
aro g b 3 5 ams sl 5iST 53 b Slsb 5l (gl Jule
35 el b el O geots s Sl DY
cobasl ¢ Jolio (gl (bl camale) Dlde Sl
5 oW (A s Jolb S (o glail 5 S e
has Al SVl () s e Gy Sl Sl
(SIS D e I olay S oSy Sew Tues
el (‘-{'J’ 23 Ok conlial Conds b 65,5 6,5 L8 .
ol S O a5l Gl e ol W e
Clow baamale (6550, Ol 035 oS Ldl L adpe
XD 555 gn sl o b 5 o IS >

b dhae Sl SV 1 6, K sl 51l e e
«(Work-related Musculoskeletal, Disorder) WMSDS
e 51 OT sla) STl S, b agrlse ol g Al
tolial (Gls a5 = I i (65,5 Jlesl g, ST O >~
Sy (ol 45 Casline I ol ol Skl JS 5 s |
A3 bl syse 5 sbeaw! 53 WMSDs (sls, sSl
OF) 5,5

Sl S oSy b oagrle Uil letalie la s,
S5 03y aupaeS 5 ST lew e ISl DY
g T ST L(8) Sl enlizal 3550 s A
w351 O sl bl g s 5 S s sy )
BT [ R R G I W g
Sl 53 eSS ol 5l eslil b i ISl Y
By el e sl (S04 Rl Bl 5 T

by b mlo 53 ey (251 L LS5 ok Dlallas
ol <=l>u‘ 2558 S s C)B 0> Sglame gla Sy, 5l eslazal
3 el sl 5 Sledbl 487 o)L cpl 55 Slalllas bl Ll
5 SRS S s 5 pmae yir b ol oSS S
oS oo Al 55 5n Jad 55 K05 (slaeSST L (Koo
Stors sy ysbten & i 53 YV Jle s o
OWT (lespsss who )3 EAWS, OCRA LSS 5o

AY
O AARYA .3‘3)5- cr}w‘:)ut".&: ajj:/rjé&)ic)l&a@‘:dqm


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=10&cad=rja&uact=8&ved=0CGkQFjAJ&url=http%3A%2F%2Fwww.lni.wa.gov%2FSafety%2FSprainsStrains%2Fpdfs%2FQECReferenceGuide.pdf&ei=wwrWU-ngN-uh7AbK8ICwCg&usg=AFQjCNGfaXBdKbeBXltkpW_HsMJ5KMhrlQ&sig2=J6uDjcVlnqtYaF3DqDskfg

SSen 5 ok sloens

AT Ogd S )3 (63 30 andllos I SMae ISl YD U5 lodalin by a s dnslie

OF) a5an b0l Gos ool dbsa g/ S pilyala
Loyl (GBS plbl maw gD RULA &SSS
Skl Ol slul cg> Corlett 5 McAtamney
2503 lapll b daly s s AS) Sy ) (glodalie
SVl S gl 5 i Spen by bl s
RULA S5 53 il ames ol ol S5 slaplil
B s 35 e S s s s ey g esde
e lael )8 8 5039 V=V o s ol (ol Sl o 5d o0
(00) 55 ol YL 3 b gy o S ) el 3L

AT sy oS (REBA) oo pld v (2b301
S ol Calen By 53 ey el (S5 81 S
Aoy 8 Jols oy cnl 09) 35133508 5 (ol w3
(u@,u,jpwg,\mw)so,f,(ug,agf‘w
8 b 28 ol Jam oS s bagn T le il
G s o5 41 boay PS8 S 03y (So5d AW 5 L
tales by a4 b ol Sll Solg Lo s
S pMS a4 by e (slaih iy ol o 4 a5 L35 8 s
gl (L Sl 5 YL el sie (087 (B ot B) Ll
V) 350 g0 St 535 50 sy 43 b g o 1051

REBA i3, 5 pldil sl ¥ (gl,15 QEC 5 RULA sla s,
o gl anlie Ol slaul (gl ol Pl mlaw 0 (gl
Cob 53 Sy law plesl LREBA 5) 55 oa b g,
A 355 g0 sloms) el ¥ ((J3e) B 5 Y 1ot

il sl ol s urlf o3l 5 K Olsew adlls ol s
5 0bS T gl mbio s Jold OLELI S slatansss
$QEC RULA vy ob5)l Sy 4w (3315 mlow lonie
b Cxe ol s s e Jelie I aes YA (¢l s REBA

B8 s p 250 ol S (Sen 5 12

32 P9
33 gl 1 (K ke = o D)o alllas ()
o3 g ol 0328 8 el SIS LYY Lol S T
5 Jd YA i gla Jas 23108 LS 5 es olulis Jas BV
sgien A3 8 Ol g GIUT 5 Gb5)) g 4k s OA
OIS HE won)ls Il sy Sl 5 S Conds S5
Uil @y s sl REBA 5 QEC RULA iy, 4w |
Gl sy 4 Olg e O 5 B s Sl SV
L glodalin b b5, (.. 53 REBA (OWAS) (slednlin
5 ROTA VIRA WRBAN) joulS gay 3l eslizul
5 S sl i, (ot (slabs, «(HARBO
o) 3 (Y 58 o)l K558 380 b ol B
s oslizal (gyls p WSe s (eies odalin S5, I anllas
St gl sl 20 5 e e S QEC 2,
V49A Jlo ys Li 5 Buckle bwg o5 o3y SSuas S
gL by 55 ey ool & by pltSl mhaw 5 03 5 sl
(g (03,5 1 Jals O 1 gl i slgiiy O, Ka

gy (2L G g 467l <Ky Zotaw i 9o

f ey b P eKwy e ¥ eKwy e ) aKuw) e B b9

v o-% Y-f \-Y RULA

Voo10 sy o-Y \ REBA

b AD AR LARA </f+ QEC
&4.@'.?. ,uL.aJ alideo ._,'a.LUé) B Lg)bf:&r&c J'\U..,.;A;JUQA Jl‘ 3

YA/AED/F gy 3550 Sl Jid 55 Jols 5131 gw 5 Kla
YA 5 810 55 aale o Kle 5 35 Jle YI-FA auls L Jl
sl (o35 IEVIY i DM a5 IS 3597 p
de Al Vet &Ky ot iy VL 5 ol
Slvany (033 oh3) 355 ObeysS Jelaw OIS s
3 U e ity 5 (6585 50) 6.8 a5 (5,5,

by o slesls 5 5JUT REBA 5 QEC (RULA la s, L
wle bl 4 e g b )l ey ey Sl S 5
Sl Boiss 5 S a4 by e oK) v codiianlons
ST 5 5melS” 4 Waosls JUl 1 ey o3 5 1 dbo g o ais s
Sl 5 YV s SPSS il Sl eslisd b Laesls

5 5 &, 4o Statistical

AY
\Vﬁb:l:js-cryojwcﬁsa)js/rjéi};r}l&o@i&l;@ O



SSen 5 ok sloens

AT Ogd S )3 (63 30 andllos I SMae ISl YD U5 lodalin by a s dnslie

S 02 3 T el sl w3 (o) LolSal 78
428 © ¥ ool 8] s 03 g 3 UFY 550> QEC
w Gl g 2 i YU oS, Sl Ol &S

(s 505) 59 SDas Sl &Y

ERULA
7 e
Qe
2 F.
3
=, e
>N Y.
\e«

REBA

alas)

ol g izl OIS w4 Loy pn 5 6y e o a8
QEC 5 REBA RULA S, bl sl s, ol o,
s 0d el Cwd s Lo 3 PV/O s AN PO L Ll 5w
345,15 S olans) (1OF) La o5 31 (5 =2t o REBA

RULA i3, 55 S5 edd gduail =Sl o8l Y il

£l QEC(

NN

—
| N
[~
W

="
~

P90 w4 b po Sy ot A o 1yl g0

5 Diniz de S& bau s sdtipll addlas il b o (1= /59)
Q) OLHar 5 b s addllan b iman (VA 0L SKes
Sy b 4 Ol e 1y (Kaawen ool 3525 B3 Sl sen
o) 53 013 S 03 RULA 59 4 4b L 4 REBA
03,5 a5 4 035l ol Ll 4 Cod Sloks 4 g i)
B OV) ol oks VU slaphtl & o305 6,0 5 Wl
o 315 0las (04) O Kes 5 Chiasson L 5 aliploul anfllas
5 33 It (St Olge ey taalllan 3)5e JBgy ks
Sy o Olpn pmmes .ol o3y REBA 5 RULA
QEC i3y 4 s REBA JRULA iy 55 53 el mmsay
Slsar ;o aalllas s b oS Sl 15 6 Y o s
IR _S.M 5 W Kumar 5Jones aallas ol il
5 1, Sl 5 HALc OCRA¢ RULAC REBA o sy b3

2S5 Sl b s o o s o
G533 o 1y (=0108) s Socan ol adlllas ol
5 o3ljtatnn Lo g odsiplnil aalllas .3l> 0L REBA 5 QEC
G333 i SF Sheen 35my S 35 (09) 0K
e oyl glaasl L 45 5, REBA 5 QEC mwy bl

4REBA ; QEC 5, LRULA iy; o Sowres s
A2 REBA 35, LQEC s, s /P8 /P¥ 4l 5
AP /0Y) s Hls gme 3,0 el 53 S Ud awls +/0F
REBA 5 QEC s, LRULA _is, 5m LS Gilg oy o
' /¥% REBA 35, LQEC ig) om s +/%0 5 V) 5 &

K( VAR DOV ey J)\}n(-w):&v\iafwbu

G Sy he e Sear gy allan ) o
35 pazma & ;3 QEC 5 REBA RULA (5,8 7u sy
dewgs odddl)l gb5)l ml mhe 4 g Loy ol
S5 sy ST QEC 5 REBA RULA sl i,
Sl ol ol & 035 F 5 ¥ (ol DLl £l (sl
SISl SV 4 Ml 3 gy 250 JELe SV S
5 i) (ol DLl Ll by LB e (Dhae
S SV Ml Sy ela 28 g (e

Dy plesil G35 4 JEle ol 5o (SMas
Stmer REBA 5 RULA gy 55w ol adlas s

Sl sy ol Sl 5 (Ol oISl - o 55 e 5 B

AO
O AARYA .5‘>)>’- cr}w‘:)ucr&: ajj:/rjéﬁﬁr}ba@‘:@



SSen 5 ok sloens

AT Ogd S )3 (63 30 andllos I SMae ISl YD U5 lodalin by a s dnslie

S 5 4ol
Calies Sla hs)y 4 S |y g €553 ol anllas ol
ol 25T el b SDlae Sl DY (glodalin U

= =

o] (:&.A @j};)\me;lﬁ o594 Ll g o Cik’
ABL L g (gl e Sletsl 3551 51 e oLl sle s,
d)LAT wb— L)IJAK “or )}b‘b )JJ?LSA )LM ‘v\J
By ple bz ol IS 55 5558 a8 a5 s (6 2hy
om B8 Sy dwlie 34l B 5,8 15 eslinal 5y
c&‘.&w d‘.ﬁ))‘ C_—P— \_».»NLA_B 4.:6; L}:}) Lg_,dlbu L;Lag}:'ﬁ.)
g'JB{;ﬂ UAT 545 Cre Jle J}Tblij_g Cdew J&Llw o3 94
g5 4 b s 2L sla f) Sl D> e 550
g5 5 3w waiby bl f&a 3 S5 slaphtl s

DS dm 5 35 ey 05 Fge Gl e

o by s Laio 03 Sline Ll ol ol e
Ll a7 ol g 15131 S e g9 8T slal imen S
33 ol adlllae 5333 8 Ll alie Slalllan s dnslia 3
r=+/%%) 475 b6 Stwmer sl)ls QEC 5 RULA iy,
Sad gy b OHSen 5 @b TOks andllas 53 sy,
ACGIH HAL ; Strain Index (OCRA Index s, 4w ok
B3 eIl hse Sl SV Sy b1 5 shtes
oAb by 5 g W3S Jaiie (Dslie Caio Jlgr )
93w 53 Ogl& 4 Ol g o el opl LY 5,10 JelS7 58l
Slastss @ Sl 0o BT S Ol comman dla e ¢ 5
Sy e 0L 5 gl (1)) 58 oyl andllae 5y 4e
aw S1SUT Wy Cano 53 SPhas ISl SVt b5
4o s & L3 S eslizal OWAS 5 RULA QEC 25,

359 25 Simmer QEC 3 RULA (la g, o 513 Ol

Wil gheas Sl aalllae il 4Bl cl 63,13

References:

1

. Chung SH, Her JG, Ko T, Ko J, Kim H, Lee JS, et al. Work-related musculoskeletal disorders among Korean physical
therapists. J Phys Ther Sci 2013;25(1):55-9.

2. Fronteira I, Ferrinho P. Do nurses have a different physical health profile? A systematic review of experimental and
observational studies on nurses’ physical health. J Clin Nurs 2011;20(17-18):2404-24.

3. Das B. Prevalence of work-related musculoskeletal disorders among the brick field workers of West Bengal, India. Arch
Environ Occup Health 2014;69(4):231-40.

4. Burdorf A. The role of assessment of biomechanical exposure at the workplace in the prevention of musculoskeletal
disorders. Scand J Work Environ Health 2010;36(1):1-2.

5. Silverstein B, Clark R. Interventions to reduce work-related musculoskeletal disorders. J Electromyograph Kinesiol
2004;14(1):135-52.

6. David G. Ergonomic methods for assessing exposure to risk factors for work-related musculoskeletal disorders. Occup
Med (Lond) 2005;55(3):190-9.

7. Lavatelli I, Schaub K, Caragnano G. Correlations in between EAWS and OCRA Index concerning the repetitive loads
of the upper limbs in automobile manufacturing industries. Work 2012;41 Suppl 1:4436-44.

8. Jones T, Kumar S. Comparison of ergonomic risk assessment output in four sawmill jobs. Int J Occup Saf Ergon
2010;16(1):105-11.

9. Nasl Saraji J, Ghafari Sotubadi M, Shahtaheri SJ. Investigating the correlations of RULA and REBA methods to

assessing the risk factors of work-related musculoskeletal disorders. Iran Occup Health 2006;3(3,4):25-32. [Full Text
in Persian]

AT
\Vﬁb:l:js-cryojwcﬁsa)js/rjéi};r}l&o@i&l;@ O



SSen 5 ok sloens AT Ogd S )3 (63 30 andllos I SMae ISl YD U5 lodalin by a s dnslie

10. Rowshani Z, Mortazavi S, Khavanin A, Mirzaei R, Mohseni M. Comparing RULA and Strain index methods for the
assessment of the potential causes of musculoskeletal disorders in the upper extremity in an electronic company in
Tehran. Feyz J Kashan Univ Med Sci 2013;17(1):61-70. [Full Text in Persian]

11. Mohammadian Mastanabad M, Motamedzade M, Fardmal J. Correlation of results of three methods OCRA Index,
Strain Index, ACGIH HAL to evaluate the risk of upper extremity musculoskeletal disorders. J Ergonomics
2013;1(n1):63-71. [Full Text in Persian]

12. Barkhordari A, Jafari Nodoushan R, Vatani Shoaa J, Halvani G, Salmani Nodoushan M. Posture Evaluation Using
OWAS, RULA, QEC Method in FERO-ALEAGE Factory Workers of Kerman. Occup Med Q J 2011;2(1):14-9. [Full
Text in Persian]

13. Mirmohamadi M, Nasl Seraji J, Shahtaheri J, Lahmi M, Ghasemkhani M. Evaluation of risk factors causing
musculoskeletal disorders using QEC method in a furniture producing unite. Iranian J Publ Health 2004;33(2):24-7.
[Full Text in Persian]

14. Brown R, Li G. The Development of Action Levels for the “Quick Exposure Check “(QEC) System. Contemporary
Ergonomics 2003:41-6. Available From:http://www.geocities.ws/qecuk/References/QECActionlevels.pdf. Accessed
March 6, 2016.

15. McAtamney L, Nigel Corlett E. RULA: A survey method for the investigation of work-related upper limb disorders.
Appl Ergon 1993;24(2):91-9.

16. 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.

17. Hebbal S, Kumar A. Ergonomic risk assessment using postural analysis tools in a bus body building unit. Ind Eng Let
2013;3(8):10-20.

18. Diniz de S& F, Adelaide A, do Nascimento M, Carvalho de Melo AC, da Costa Santos J, José Adissi P. Comparison of
methods rula and reba for evaluation of postural stress in odontological services. 3™ International Conference on
Production Research Americas’ Region 2006 (ICPR-AMO06): Curitiba; 2006.

19. Chiasson ME, Imbeau D, Aubry K, Delisle A. Comparing the results of eight methods used to evaluate risk factors
associated with musculoskeletal disorders. Int J Ind Ergonomics 2012;42(5):478-88.

AY
O AARYA .3‘3)5- cr}w‘:)ut".&: ajj:/rjé&)ic)l&a@‘:dqm



