\Y’/\;ul;wﬁ)jﬂl:: A‘;Y‘ a)Lo...iufo)jb wjdjy_"//]y MLqué—‘?

REBA g4 J! 53w vyl 3 ol (S0 geF S 5 30 3 5!

"0l 1S5 (Gdol g e Hlidus 93 Salis ‘\wp...lbho|

o>

O pled @y ()l Sy g (ST allelo (BOLaS (b9 (65 g St iismy 2 P9
28,8 1,8 oslatul S, WMSDs

00,5 2Lyl 01,81 jorwgs s g hieoligS oualive G ;0 Xilgl o REBA g, laaidly
B9y 435 0p gy (il il 31 Ul (o0 e (SB93 plasl g )L (59,5 wals
O 30 Seun y b - a3 B 0010 a5 e U5 gy 5L 51 s o181 i gy eeiitus s Lo
-l YL O 2l by0,050 35651 03) (6582 5 (W by 0503l 5 32 599 5k) w2

pladl aloul g o g ool (RalS Al b 5 S 10 et Scun e 15 S asds

A I8 aglel jo bl Sl o SMolg JyuS

&y%‘&m)éhwsb)a)myuoj'sw

S oo sl yzmwg 4 0,55 ()1 (ledarre
Ol diles S wole sl Jad capllsg pll
/L@udSGOJLbj)l&abéwaTbgLa)my
LgL{bui‘.&c_;QUf)Lfc LS, iz 28l Lol
96)&»).: c)L«.ss.AaLg)lS.u‘)_nuuPd.b.o_s ‘&J”J"
A5 08,5 18wy o ge dallas o pol> K,
5&wls®bo6&wym)uw%3wl

0,10 1SS Az 515l s (698 Jles! T Loy
&5 Qe 9 Jyzemwgn ooyl 3l (£BU (S gisS |

-

Ao

g,y b Ay (55909555 g ple aSul 0925,

Jeliodon oLy 85 o)_;wc)s_ﬁ.wuj_slc@w
99150 (G J g o diilan (558 slpdlad
L Lot 45 v )18 1yl Koo dy g 55 J Lol Ly YLS
(S it Lo ol o ol (L gy g S >
SIS DY g (S 508 )L e LS 1 1S
cdzwge b Jold (58 ) 0100929 (SDae
sg ol JB3 59058 5 g SilSog )L
Sy S ) 5 (S (g 4 s e Lia
30 Sl oad axslid SMae  dSiwl SYMLS|

(email:Habibi@hlth.mui.ac.ir) pleiw! Sispske ol eilogs ea8Czsls HLbiasl () ss 0dins 55) =)

Oleio! Sy phe odiils cotligroaSisls cale Sla gz =¥ Y

Ol Sy o ke olStils i adSCiils gl 4 o obligy ) ulis IS =Y



@

O g aS’ g, cpl s Sl

SRV IR S
@Q})lélﬁ o9 Q—A‘ YL cowlas- I

Oy dy a5 b (600 i -

S ghw -7

lRlgpsled Jolomas sl - o

A o9y o=l Hledlawl Ly flgs e les jo
wb«es&)&ébsaﬁ&)gwuuLg&W%
20,5 ool )8 e b g, 5 plovl (sleelsg, 2L
529U g LT oolisal ySeal oo REBA s,
o|;*b¢;&ll§ta LgLQ)?L’“’ﬁ—’)‘(_T"“""?oJ"‘“‘j

35967 (Sl o s (lgitomnd g (5l 5
Atwd paoldeld 15 b ladedS Sl oS5 g
(Y)

I e 59 555 a8 chlide DSy ayaz gLy
09,5 10 903,5 il Jgax Iy slacl aads sl
Jgaz 5las colacldy g . @a20 0,1, 3B A
Jgoz 5las golaelay gadlsl L Jladeodel CawdyA
I,(coupling) Sz o929 pmeddc odal CuwdsB
OO RUB 9A (Sleg Sl red oS5l olBl (o0 5
33 g 1] g0 Cewayscorec (C Jga 4y st
900,5 coddloloae pla(activityscore) colled
S 45 Wl o cww; REBA o).oﬁgéd.c-;tf.ll.e‘.”
(V) U
O Sl )0 g VM (ol € 90 (e (o) 2
SIREBA 0,05 g &YMS l lime (yar LS
30T Cp Liaus w00l S50 g5 dolidiow

Al

.A&Q@@M—@J&lﬁywl

Sl 255509598 ST Wilgs ol orangy U]
I3 bl (SoegisSlaus 31 6,5 slesdled L3
> el 5l 2o (SaegisS)l sl Sy (2L
Jlex! 5lgiu dS S o0 SeeS Lo 4y (yau awlinols
L)l dd> 53l 9 9505 Lo e ,WMSDs 552
@w)oé)scﬁg&l}él9Q|i)l§M&bb
d)léu)jforo‘u.ﬂ

995913
STNRVAPEESL AL TSNP IR AL
gy oyl 3 (U (o SragigS )| Ses
U"‘ 99 ..Lséjf Cran®d b‘;.‘i‘ Lg)lS)me_, 9 g_:L?c.,..ﬂ
Sl lgids Bolas g, 4o Lo d5ges dnlllas
4.0l oo W el dged Sl S W5ay0,5
Azt (O A 0018 olwlid oS by jl elas ,»
)10 (Vb Sy (SoegisS,| s 1S by
Sy dnlllas Jomo j0 - Oged (rsmidioo ylgiee
(P Ygb Do dy i b oyoliunl e gy SIS >

$05h 2000059 ) (SHusd Jox 9 () dilar
4 Olgiee )5 yzewgy dlisee gl e L
S 5090 o2, Sac- dSlwl ol ez
U316l il (slohg, - Sges plaBl 6 St
e plgie 4 (lgrne a5 3,10 392 LS porgn
QT)’l Olglydoolastul ne ) deaS Sgal 0,LLIOWAS
> slylo
St ) 3590 4O 6yl o3 32 el NIOSH

2310 3L oy (sl guS
g5 3B olL,3l )5 soungy dxllas ol jo Ll

&5)l_iuL? o;g“ .’l — - Al

oda i ij) AJREBA J"ﬁ))‘ oolasul L’Lf“‘"“’
cA00010 0505 pufitus

Sylg g )b (2Ll C ool 050 g,

Lo zdaw )0 Jgu8 R goadand ndy gy s 12

\T‘/\?dm))ﬂl:u‘f}\ﬂ a)w‘\ca)}.h wjd)y_"//jy ML.L@



gy el 3 (B0 (SegigS )l Sy 213

o
¥ Y 40
f O Y Y OF Y OYOYOF Ll
Foa Y Y Of YO OY V¥ Yo \
¥: #0 & B P o f Y & T Y Y
A Y £ & ¥ F 4 ¥ F ¥ Y ¥
A A Y F A ¥ 5 2 ¥ a ¥ t
T F A Y 4 A XY F A ¥ 5
s )b
+\ Y \ .
b S egp v-Ib yo-v- Ib <1:lb
LamopSal (> kg) a1+ Kg (<1 kg)
acls
¥ ) 53k
i Y ¥ Y Y \ Cad s
* ¥ ¥ r ¥ ) i
¥ ¢ L Y Y \ Y
5 5 ¥ 5 f 3 Y
¥ 7 6 5 8 ¥ ¥
A A ¥ A ¥ £ -]
q q A A A ¥ 5
Coupling
Jsd BB i -7 choad Y Laugis =Y =
Score B
AR V- 1 A Y F /] ¥ ¥ Y \
\ N £ [ ¥ Y Y ¥ \ \ \ \
\ N £ 7 o f ¥ Y Y ¥ \ Y
A A Y Y F & ¥ ¥ Y Y Y Y
q a A A Y F & ¥ ¥ ¥ Y ¥
q q q A A Y £ -] ¥ ¥ ¥ [} v
\E Ve \e 3 3 A A v 5 5 5 5 %
A} A \- \E a a q A Y Y ¥ ; 4 =
3 N \- \ \. \. \. q A A A A
\Y Y A} W AR} A - \E a  k L a
\Y \Y \Y \Y \Y A ) A \- \- \- \-
\Y \Y \Y \Y \Y \Y Y 3 3 1\ N 3
\Y Y Y \Y Y \Y Y \Y \Y \Y \Y \Y

Activity score

Gﬂ;gjglﬁ_}sﬂ\
b e 52
BN

22l J Gt )y S e =) Cendan LK 45 Syt

aady i Sl e o )
s Sl el

alb Mol § claladl ploil g 10 Sy s L) oyes Sloladl pdas
297 2 b, iz JB ) :
2l (g0 Cunl San ol i \
Saare buwgie = Y
o3 oxis] 3 5y Y A=Y ¥
u_ipp.u;_l‘l P Saspd Y. Ls AREATA) Y

\YA?QW)) '_“l.?v J’)T" &)LA..: (fb)}.) wLﬁJy"JIP MM

| s Ay

Coupling g B Jso>

Activity score 4 C Jgu

| by (g, o BlelaBlzslass Jsozr |



O

209wl (890 S35 00l O Py g w2
9 02 g Sl p3¥ (655015 9 (5,592 (sl
.o)b

Ol >lgi 0 1SS SIZYA/D pioren

doyp ol aale
/¥ Y \
YA ¥ Y
Y/A 3 Y
V¥ Y I
- Iy \ 5
v/A \ Y
- Iy \ A
Y/A ¥ 1
WY AR Y
V¥ Y \0
£l q A
- Iy \ YY
AF \Y Y¥
- Iy \ Y.
\VAT 5 \¥s
A \ v
Y/¥ 5 ¥A
- Iy \ of
O/A A Fe
A \ £0
AfA A Yy
oIy Y A¥
Y/ b a5
\ig I VoA
\iid a \Y-.
-1y \ WYY
-y \ V¥
- IV \ VFY
A% \ \FA
- Iy \ Y¥.

ATA ¥ Yoo

e 1) H Al s> 3 (g 32950 31,81 gl 8 2555 =Y Jga
(olo

doliy 5 Hai o g0 Slaaldy oletws gl mlaools
. 39,5 ool SPSS

L Al

590 (5,555 51 a1 ¥A olaes dallas oyl 4o
S OLSE105.050,5 oSS S50 95 delidiows 1 4
cong adadic g sl g 0o ) e
OO/ A i 5 45 S5, 9 5hSge ¢ (6,100 e (6, S5l 3
(e 039350 9 39 o ;3 AV/ALTE/D YO/ YV/E
(09,5 0320 S g000,81 -l 51 35,10 |15 Akl
09,5 9 Jgl 08, 00,3 YY/YO lgl 8L JLuYF-Y-
RIS £ 74 TR IR S CUS L 1\
225510 51,8 pg8 00,

5Ol 0810 HLas gl . 033929 yo 1,515 ALS
JS 5 adilu b ol 8l ounlice 5,90 01 )81
|)MLEAO)5AW(\V/V)M)QOJ“M
03,91 J28 Jglaz ;0 gl By 2ol o JoSis
LCewl ol

Jber g5 by o e la i plad )3 ()Ll s 5|
b0 reianilacd g iylbg g st ;o gl
LBl | (1V/F) Slg,d oy y2eS Y ol
Ja.wg.ua.>)o6)L1&|)_‘55‘5)L1&9_?)o91\~‘

w%&ﬁwmﬁby(za’jx;a/&)
Sl Jisu ;o Bl plulaS s o) Sy el

Joyy M o

\ \ <y.
YY/mw Y Y\-Yb
Yy/y Y¥ YF-Y.
YN Y Y\-Yb
W A \ra i
Wiy Y ¥\-¥o
£5-0-

VA Y 20\

O 2 (20590950 31,81 gl B 595 ) Jgr

\Y‘/\QQWJJJ:._:LA‘)V n)w‘\ca)}.} w’d)guly ML».L.@



{}

g ool ) (36 (SeegiS)) Sem ) (b))

Slaladl plaxil 0958 Sy phaw Sleladlmha  byeye R
S92 bagie ¥ o YO M5 g0 oSl g5 o>
Suspeanl 15 59,2 Y v A Yaee JsS Oyt (5 45T
Suojesnl 13 59,8 YL ¥ \- YO Sy gy
Suop el 3 (59,2 bl ¥ A 7,
e L v LR (Js5 25 5T Sy oy
2 J 5 5902 Y L ¥ W (5 00859 gl b (5 TV
ol o 53 5592 b L ¥ " (39 Sy o
ol Jl 50 592 W L ¥ WY (@l b &5 9 @l
ol o 55 5598 VL L ¥ " S
K555 0dta] 45 6 y050 v ¥ v R TS
ol Jl 2 65902 Y L ¥ W A5 o e
a0 (559, b ¥ 4 &) o
Sevpeanl 3 5902 b Y A 299 asly Zlyge
S92 bugts v e
o3 eanl 13 (5950 e ¥ L &>
Su03 03kl 13 (55,2 W, ¥ A PR
o3 0anl 40 (5900 YL ¥ A Gl 4d 5 0>
S oansl )3 (5955 Ll Al 4 Sl ad ) o>
Suo3 oans] 40 (590 yb ¥ A S o>
a5 eanl 3 (59,8 b Y Ve S o>
0981 )0 DMl el g 10 g S s pelas 5y 0 p0i= Vo lands Jgui
ol ploil Coygys Sy Slebdigha b oy0 jlige
51950 bugie Y ¥ 39 &3k oolel
S92 L ¥ A\l S5 Jlogy
Sy Sangia Y 12 o] S (il sola]
S92 bgie Y Y S il oolal 5 afis
Su3 oanl 3 (59,0 Y Y A 5 Jlasl
S5 eanl 10 (5,9,0 YL Y ;! S 4 any Jlasl
i iy Y > Ji
Seo3 ool 5 (59,2 Y ¥ A e
Sy9r° s ¥ 4 a3l 50 seiee ool 8
Si9rd Ly v v b gy o
Sa3re tan v ¥ S99 )P s
S92 bagie ¥ o Jeolias Ser
S92 byt ¥ F oS B
Soay eail 10 (69,0 Y Y q I (PO B
e eanl 5 (59,0 bl Y 4 I
Sy ean! 10 (5,92 YL Y \-. 008 =
a3 eansl 40 (59,0 Y X A &85 il ol
Suo3 eanl 10 (5 9,0 (8 Y A & I8 Sy
o3 el ) (59,5 YL v A Sl
S92 R ¥ ¥ oS B

VWAS s 5 by o

=24 }Y’ &)La.jufb)}.) wwjgyw MM



Sloladl plxil &9 0 P loladl b ) 0 503 lige
Sa9re Ly v ¥ A5 o o palis
Snr2 o ¥ 4 il gt SR
Si9r bgte v Y Sl s g NS
ooz oanl )3 659,08 bl v A 5ok i
a9y bgte v Y S i
o eanl 0 (5950 ke Al ) asls 5 o s golass
Seoj eanl o 5 )008 Y Al 1 1998 Cud
Saojioatl 8 (559, L ¥ Ve (V) o e
Seopeanl 3 gy9,0 Y ¥ q LY
o Jo 0 5592 W s ¥ A o ol
Sare by f o 3 s
ro Jo 0 8y9 02 W L v n 42 0 il ol
Sa9rs i ¥ # B 3 Feile 595 g
S8 a ¥ SMS g
Sare daigia v o a4 by Jlal
Soo5 eanl 4 5002 L v A Sl &S g
Seojieanl o 5908 b v A e et 5l (5 53 g
oo eanl 3 (60,4 il v 4 (o gy () (o
Bk s Y 5 o Skt s
Saoy eanl 3 59,2 b u A S A 59y 55 e
Sa9re bgie v Y 255l i
Sanre Jngaa ¥ A\ Slarie S e
Ere e v Y (az,3 )55 )5) a3 i
e buga v ¥ P
Saare bagze ¥ ¥ Jlsa i (503 o2
Sanre bagza v B Jlse i s
S3r2 Loy v F O3 (s
Sa9ro e v a P s
Sasre o v £ R
Sinre L ¥ F P e
S92 fage v 7 23 ai
Suozisanl 3 59,2 L % A oledez g by sy 3 A5 oSl
Sire S o ¥ Y P98 (R
&J;exg_] P Ere YL Y A oz 00,5 Ci
&30 Laa v F F55 Slasia S sl
Sre S v Y e mal S (5559
Saszieanl )3 (5595 Yl v A i
S0 Ly v Y ey Sl
oaisl 3 (559,90 L Y A ey A s e
Seo3 oanl ;5 (55955 W ¥ A 255D 505 9 Gl o Sl
105 oasl 13 (59,0 I Y A oy
K HPNCH S92 Yl i q el e
Seageanl 3 5505 b v A A5 9 s
S Lazns ¥ # A5 55, G o I
S0y eanl 0 (g9, v ¥ A 5 dans
Kooz sanl 1 (55000 YL ¥ q i 59y HBGL el
a3y eunl )3 59, b ¥ A S S35 (R i

jb}sﬂd}'j)béb%a‘ﬁl.?d‘d:)jj.«beu.iu%)c]a_uslq)o)&—(Mlol)st..\?

/L-‘:ﬁ\q

\V/\f’uw)}ﬂl:: ‘Y')Y‘ UL...‘:, ‘\‘e)_,a wwjgyw MM



N\

1
ez ol I (B0 (Sragid sl Sems ()

Cloladl plowil ©y9 58 S o pdaw byeyped &) be
loladl
P2 ey 6905 W L ¥ Y (035 S Gy )8 o=
&9p2 bagie ¥ v SRy 950
&oare Y ¥ A G g ot 9 58S 5
o Jb 50 60 W L ¥ v Loy 558 ogx
Sooyeanl )5 59,8 YL Y \ 5 S
S5 eanl 40 (59,0 Y Y a &5 65 i
232 g ¥ ¥ O3 ez
S92 bugie v # 6° 6,509
Sa9r2 Ly ¥ # b ol

Al

ve 17T V0IA

- Y T .
8 o0

73 4 2 9
3 3

Sas

!

axdlas 390 Jelioo 13 1SS cons Slgly3 - Jl3ges

Ya/\

- YY/Y
e AAJ ; Y\/¥
\a/f
v. 1 ALAS \V/0 YAI¥
—
Proense
o VY
e
el
’ By
:—;:

O il (Lo o ;0 4hdS 0loodlg ;3 NS (oo Sl 8- Y Jloga

VAP Qs 5 52 ¥ 5T ojlads Yo, 50 L')J{Uﬂ:/ﬂ" woldad

lassls
&t
La_....‘:cn
L sl I



e

N
Y.
Yo/
o
LCVC RV S ATA
. W/
¥ \Eld VED 9
\D
A\
a -
B 3 % } 4 % 4
3 : : Kt Es ES
3 3 3 ey 2
}“ ? 3 2 B

ONcdlizee >l 0 pSlolcdge 1)UL ,s cod Slgl 8- foges

R SO I Y P PEON-Y PSR E O N
S Sl b j3 e (FVglo (1t g (ol
Bl o0 (So0g3sS)l (s la, S B Sy y dlo> 3|
Syt go S gy S Ololgiin 51 S
oS e Ghea 5 i il ol eslisl
S 9 (Fone jloolawl glaly oS ay oo S

0348 9,15 (s o prlaws pudaiS ¢« cowlin slo
LAsb
P

&b

1. Zakerian SA. Barrasi Vaziat Posture be Ravesh
REBA dar yek Sanat Montazh (Postural assessment by
REBA method in a assemble industry) Majaleye
Ergonomy 2004. Vol 2 (3) [Persian]

2.JinKZ, Ling LEI, Sorock G, Theodore K, Lingna
GE Youxin L. Postural assessment with revised OWAS
system. Available online at: http://cyberg.wits.ac

3. Hon G, Monroe W. A three-dimensional ultrasonic
system for posture measurement. Ergonomics 2001,
Vol. 33, 1089-1114..

4. Guangyan L, Buckle P. Current techniques for
assessing physical exposure to work related musculos-
keletal risks , with emphasis on exposure-based
methods. Ergonomics 1999. Vol 42, No. 5, 674-695.
Alsoavailable online at: http://www.Sunderland. ac.uk.

5. Hignett S, McAttamney L. Technical note for rapid
entire body assessment (REBA). Available online at:
www.Elsevier.com

cslansls JSiiwe cdgely Sl jalayaisdS ole 1Y o
JRYALV PRSK VSN IRRNR Sl SA VAP g
EEEETOUNE JRYZN V2 I SSRVAY VA RN ISR E
AU ,0 7V /A gocin SBg8 o (OTAV/ coiin
A5yl (g5leum S BIZN /Y L Sl ailo JSlieo L a5l
Js cde 07V /Q g iy u& LA/Y Loig) ys 51 4S

Zewlodgs LT L3

S Ay Sy
PN 53 (S 9395l Sy ek 54y 003 (2SS le

9L 9 e (98 JB mlans jo Lo e Jlat
1>+) 3,089 galalySeuny s rrbanw 50 yodg )15 Azl
S 3908k, e i yo . (p-value<+/-0,
G919 5185 53 Gl 3lge e )3 (WL 0503)
&) Sgz alg ;3 (N 0p08) JoS dianys Sgil>
350 e 5 (39 00,5 SHE) 33565, o>
9Vl (et S, s (W9 2 b0 05)
oMy 9wl (659 2 pol> Jl- jo Mol el
Oyl g oals S5, Sladad Jlas! gla, LS S,
Uyo,mes b 6,5 50 yauz 9 o8 jloas S5, lalad
Sty gl 9 0BL (o0 YU Ll Sy geano )+ ol
Pl R s R 50 e gty
A 5l Lol (o> b g (e St ()5
oo (ol sy IS haw (SicgssS)|

\YA?Q\:AMJJJ:._:LA‘)V UL‘J«‘\‘U}; w’djguiy ML».L.@



7
f@ Abstract

Ergonomic risk assessment by REBA method

Ehsan-Allah Habibi'
Siamak Poorabdian?
Parvin Ahmadinejad’
Akbar Hassanzadeh*

Abstract:

Background and aims: Awkward posture has been recognized as one of the important risk
factors of work-related musculoskeletal disorders (WMSD). The current study aimed at
determining ergonomic risk level, WMSDs ratio and exploring working postures contribution to
WMSD. During the study, working postures were phased and then they were scored using the
REBA tool from observing the work.

Methods: To perform the study, workers of a home appliances manufacturing factory were
assessed. Inorderto collecting required data, each part ofthe body was scored and work frequency,
load/force, coupling were considered to achieve a REBA score. Nordic Questionnaire was used
to determining WMSD ratio and its relationship whit REBA score. 231 working phases were
assessed and 13761 questions using Nordic Questionnaire were answered. Percentage of the
workers in press, spot welding, grinding, cutting, assembling, and painting was 15.8,21.6, 25.9,
34.5,89.9%, respectively. Workers were 18-54 years old and their work recording average was 52
month.

Results: REBA score was 4-13 in under study tasks. REBA score = 9 had the most frequency
(20%) and REBA score =13 had the least frequency (1.4%). Risk level in press, cutting, and
painting was high (25.5, 100, 68.2%) cases). This shows that cutting has the highest risk level. On
the other hand 38.5% of the workers in past 12 month had problem in different parts of their body.
Totally 11.7% ofthe workershad probleminneck, 19.4$ inleg, 10.7%in foot, 82.5% inlowerback,
87.6% in upper back and 7.8% in shoulders.10.7% of the workers had previous illness that 8.7%
of them were non occupational and 1.9% were caused their previous jobs. The REBA score mean
and ergonomic risk level is not equal in tasks (p-value<0.05) and there is a relationship between
age, work recording, REBA score and risk level .(p-value <0.05,1>0). Action level was necessary
soon in others.

Conclusion: Risk level should be reduced specially in cutting. The heavy workload and
working height poor design, awkward posture such as twisting with bending and sometimes
carrying objects, standing/sitting for a long time during working shifts are some of the ergonomic
risk factors.

Keywords:
Ergonomic risk level, REBA, Posture
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