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Abstract

Introduction: With regard to high prevalence of musculoskeletal disorders in the construction
industry workers, the aim of this study was to investigate the prevalence of musculoskeletal
disorders and their relevant risk factors in workers of a construction factory.

Methods: This descriptive-analytical cross-sectional study was conducted in 2019. In this regard,
150 workers were selected from a construction factory located in Tehran City, Iran. The census
sampling method was applied in the area under study. The data gathering tool were Cornell
questionnaire and WERA ergonomic risk assessment method. The questionnaires were completed
while the workers' postures were assessed in their work stations. Data were analyzed applying
suitable descriptive and analytical tests in SPSS software version 22.

Results: The analysis of questionnaires showed that the workers' lower back had the highest
average score of pain. The wrist, knee, and shoulder had the highest pain average scores,
respectively. The result of ergonomic assessment by WERA method indicated that the lower back
had the highest risk score. Similarly, WERA assessment score was significantly related to the type
of job (p-value < 0.001). Among the understudy occupations, masonry, concrete testing, and
welding had the highest risk scores, respectively.

Conclusion: The most ergonomic risk factors in activities of the extensive occupational groups are
associated with multiple occupational tasks that endanger workers for serious risk factors in the
lumbar and knee areas. Therefore, implementation of ergonomic interventions is necessary for
improving the working conditions of construction occupations.

Keywords: Musculoskeletal disorders, Construction workers, Cornell questionnaire, WERA
Conflict of interest: The authors declared that there is no Conflict interest.

Author : Mahdi Mohammadiyan, Farin Fatemi, Motahareh Sadeghi, Mahdi Khazaei.
Ergonomic Assessment of Musculoskeletal Disorders' Risk Factors in Construction
............. Tolooebehdasht Journal.2019;18(6):12-21 .[Persian]

@ This Paper Should be Cited as:



http://jhc.mazums.ac.ir/search.php?sid=1&slc_lang=en&auth=Mohammadiyan
mailto:farin.fatemi@gmail.com
http://jhc.mazums.ac.ir/search.php?sid=1&slc_lang=en&auth=Mohammadiyan
http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 ]

¥ IE.!_“

Qb&aﬁ K QEM 6-*-4-‘

OFF " 50 SHhas—  UCul YT (Gl ygis 6 ey y Su0gi g5 (2035
Cornell 4wy § WERA b9y b Slbisl ol )

" S Goen ¢ (Bolo o gtan ¢ abl o 8 Ol esme (Ggs 1O N 95
Ol € Ol Ol (S5 sk o8l (otlitgy 0 dSTiils ¢ 23l a3l 5 p ke Slikos S e e skl )
au\g.‘u‘; c&\,’;&u‘é wawﬂﬂ}éﬁ“-\.@ ‘_;l.a‘_;),u,(-}l; &%;f}&)\iét‘“ d}:»wﬁ OM‘,JY
Email:farin.fatemi@gmail.com 4V Y¥10810r : olas (il ol sl et cOliom (K55 o ke o315 (tltgy

Ol (S psle o8l (il adSails I al 5 (146 bl g 03 8 ¢ ulid IS (5 pmetils. ¥

3 (ileobeztle Caio OLELIS 55 (Shae Al SV (VL g acd VL LT & 4 5 L tdodkie
plowil it By g1l 53 OT L Jas o (slay 5876 &Sy 5 (e Al DVt 50 ) 7 anlllas
S okl o857 ¢S 01 5,5 s et

Goled o By 4 JoLa OLS S 51,810 oy » WAV Jlo js osi— ieo 5 anfllas ool 2w 9 9
B aelity agn cpl 03 baesls 3T pan SIpl ol odd plail Ol 55 Slazle &5 K s
UES s 5o aaaliiny feaSS ol jon 45 WERA 5 851 Sy o500 255 s (CMDQ)
10 505T L SPSS YY j3le 5 55 o (55T ez (slaosls A3 S et 6,1 Kol a5 L8 plonil o 3
8 813 o 54 350 nlin o 5 o

23 6L 5 15 (s o 5 3355 5S0Le 005 i 1 oS oS 515 0L baaaliin y LT ks Hdly
Sl 5 oS 5 53 b Sy 0 pmd e oa WERA (255 0 L5 s 8 5 513 i slaes,
Sl sy gbalme M| (LT Bl 1 Jad g5 s WERA LU0 e je o imped 35 omeds
S35 e 4 33 s 0 05 0 e 53 s 5 05 ST gl Jelie Ol pl 53 .(P<e/e0)
Lins o olamtl 5 a1y odeT uws 4y lsline (3Bl

Sl 53 (Soap Sl sl S Sy op the cadllan 55 ki Jol mls 4 45 L 1 5 Ao
o (slay B oSy b agrlse 53 1 OLELI o an g sdaze Jid (s ol pem 03 28 ik glaog S
o570 Jolin ) (6515 Lol 15 3 gy (51 a5 8 51 Ve plowil 10 das o 3 sl 5 oS (1 5o

WERA (i 5" aslin ; (g 5le0lezsbe 01 8,157 ¢ Dluae— Sl &Y 1 suls”™ (se 319

WA Llwl g u«.@acr..:.& oyleds Lr.&-’u?;:& Jl ERTRGN-ANVY t}ua R L;.J& aslale 93


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 |

L

e Slazst o ol 8 01 557 3 e Sl SVl glay 586 ¢Sy (Sen 5851 U]

L 51 8l glacas IS 51 Aoy FO () S de Y
55587 ) 53 LS, 51 (gl 5 (V) o3l Lolamst| 3 g5 4,
WS g0 &S5 (Sati3l e 4y Oy I S 1 5 Ja
— S SV ST s e Ol 55 (6,505 Sl L(A)
UL 5035 40 38 5 sl amale gl (g3lal ki I SDlae
2y5p oY a,kke Ar it g Y 5LLe VY S
(V) Ll o Joll | itons

s=U s gs'it‘}s}f)‘ bl s, S ekl ol Hly
5 el jshi 4 Caie JBlin )8 Gladnl )5 O
Shae— Sl SV (glay S S,y 6K
213 3L el
Lgajédugﬁjbf}v.:ﬁ:ws%g!a.uwg;}Jm:Mcjjjo\
0SS Jelin 55 o585 sla,sS6 &Sy b5l 1
23 Camlie o ay gt oty 350 sy s s
G b ml S YL glas 5 s K
Working Ergonomic Risk a5l gledalie sla iy,
5 Rapid Entire Body Assessment  (Assessment
bl s Ols e 1, Quick Exposure Check
oo Olpl ol e 03 (F) 55 eslizal (6,8 ol ey
(Slle sac b (Sas S ) obs,l 5 skie « WERA
oL S G VIS T e v Ry [ S e R 1 B
sesde s Asl o SO s dotle 4 5 O S
Slasliin » gla sy 51 (Y) 3,0 oy Sl jgas a0 5L OT
SISl VY| it @ Ol 5 e 3 (A3 1S 5 )
Cornell Musculoskeletal) Discomfort [ s° Mae

s Alan Hedge Lus 457 54 oylal (Questionnaire

WWAA el g O ps a)\.a..fur.h.lq:.:h Ju

.

doio
PAEY 5 e IS e AS DY
OFeee s e GlaysiST ps ad Sy Sase
33 Gy o S 5 O Jlst s b LY
Caie (V) sy i 4 anwy J= 55 gla,sis
(el p oo 45T b o o bliue  Jolie I giluiles L
NVl &S gla5 S a0 das oo 15 ddg 3550 551y 5,5 Cudh
S 5 s o8 Cdls s SIS Ol s
OIS 55 (Y dias o s Sl 1) 355 Ole o> b g okd
5 Jom O e plsSE L (S L Sl
5 00 S eslizal (Glatle Allas 5 5L s obul
SO G s (5 ladnl b s el YT sl
ol & asi e a1 D s Al ccwlal
- SISl SVt Lol (gla, sS6 S, Ol 4 Jolse
o Szl 015, & LT ol odd wslis Jlas
S5 Sol dxia slaySb Sy Soime 3 psla 5 b
L0l 5 Slae! Jals il ples by ,5 et 55 25 513
Gl 5 Sllas (1) 3,8 o )15 56 Cowi b ois o
0185 53 has— Al SVl 45 das o 0l
ol K3 gl > Jils OS5 Lt sleolesst b
2358 55 0L 5 Oles ) Slallas glaasl olul , (F)
o 3 S pad M ol Cats (KT
05 (0) sl osls jolatl s 4 1y gl 5 Ol >
OV oks plowil DS 8 3 S s Sl
s O L gbias Lol s las- IS

or 555 S 3 Cpmen (F) Wil pdls (SIS


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 |

Vo
L

Q‘)&.«A K QL_:AW S

sl S WERA gy 51 aslst 53.00) 358 oo (55T par
Sy bl sl eauls Glos s s 8 Slastle glac b
hed 8 5 eslizalsyge IS Lama )3 3 g se sl ST
B2 p O 5o S Osb 5 2,10 Lol Sl a Sl s,
oy Sop 0SB ia WERA g, 53 .ol plos!
O cpamar 5 Olo) Ske 5 bl oyl ¢ 255l 0,5 1SS
Wla ke ()l 1y Sl o mi S8 G 53 &S O a4l
Staal (O 5,8 o S5 st 2050 b s aS 058 i
Sods Sl &S WEL W BT S Sy, opl s s g I8
el el b5 4 oS 5l edd S5 (ol s agrlse S
(A 8 LSS sy g5 bl S s ol 0 ol
Cluaab atws ¥y 5 old = Sl Obey Do 5 w2l
Sl ey S edd Jole lg Slal ST 0 8
Sl bmptar BB s 5l oS, 5L A-YY o WERA
Asb FO-0F w S5 busme oSy L5L YV-FA e
Gbosls Culg 5o (W) 54 e oLl Vb i s oS,
ol oo 5 LT S0 sa3T Sl eolizl b okiiis 5T mer
2 o Saan Jals oy sl Ol (Sl
S o 5 420 5, 4e EXcel 5 SPSS 22 bl bl
Y agy sl S Sl ey sl 5 S
JKiils Ml S 45 IRSEMUMS.REC.1397.302
WDl oy oy o 4 Ol SC 5 5k

Badl

o b Gl o 0SS 518 000 Ol 3 sk ol
SNl byl Cads b FYVE O jlae ol sl g

(258 bl VPRV Jlu s ad oy §9 55 Dlae IS

VWAA i) 5 pmgairtidh o sloch cpantonca JLo

Ly iy ol el odd oy 1498 Lo s O,
OT bl Jdos 55 5 dexr 5 (b & OLSGs 5 4
) ol 03 8 aaloma +/0AF 255 S SWIT s i
Dbl 5525 5 ) (655 Cadle & Loenl ey 4 a5 L
SLalSLl Jelin 3 Sap Sl sl St S s
W g gl sy ol addles SOl (Gl
NS 3 0T L das o (la, gS6 &Ky 5 (SDhie S
s 9 BS asliiy 3l eslizal b Slasle gl
sl WERA

I3 P9I

WAV Jlo 5y ddow - do g abais R anl e
OIE 51,5000 Jols anlllaes ;g Comarr ool 0 plov]
s w35 0l 3 @l Gl ofsn & s Jols
5 Ly 3 baise ol LS adlhe sls (bt e
s 5 425 51 ey 0SS Lo 0s plonil (slaJled
(S als lad olamtl s & s S S
T (et S Bile ey 05 ks oy ety Sl )T
53 O8I 25507 51 e Il i (gt e 5 o2
5 S E e wliey 4 oS Eel o oses
Oll v g baskin , CMDQ 215 555 (ganlibun
Sy LS Glasliin , CMDQ ol 35 oSS
dom o a3 &S ol s - Sl VNS oy
N DO S R FE R PR I RN V- SRt U PR P
S ity B Cd cladils (03 5 (slaphtl Jols O
(ol dage dadele (ty Gl S gl B

S 5 IS s Soyson bl S 5 gl a0l


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 ]

L

Sl gl 015,15 5 Shae— ISl Y| (slay 556 Sy Ko 58,1 b5

Sty LRIV (oS K5 b aalllan 3 g0 (slass gos 5170V /Y
s Jelae 53 g S GV oSy, b /P 5 law e
3okl oty ke 008 (ot A agrlse 3 ol
(il G s el dlasl (69,0 codd oL, O slasl
oV U ;3 WERA s, a0 agrlse Obej 5 o 2l

R
O, s WERA gy a et b3l 0 sbael o o
4 s Al SV Kl 00 0 il Slezl
S PVWVENY FNAEF L Cos w als g eSS b oy
2 A e Julse Sl imen 5l olansl F/VYE /S
5 agrlan Oboj oy 556 L 5 4 SDhas— ISl SV
5 FAAE P o Kle oje b Jad 5 eds Jlesl (65,0

513 51,3 p 53 5 Jyl ol s FFFE Y

35 L3g 3 e a5 Jale andllas 300 (gl gas I 75F/Y
sk el 355 Sl i S0ks dalone 4 S o 5 T
b 5SSy Slisl o s BS a5l Juol
Sl 015 s 0 slael oSS 4 WERA s,
V15 505 )i aistls y andllas 3 40

o S5 S (15 5 L e ) ples adlllas ol o
PRVALYAZRYALYARNYA & V4N VNGO 3 S VNIV RCIOH FRpP-H |
Lol 53l olastl s a1y psler b Jsl oSSl 11/
wils 0L Kol w53 1y o st 553 ulas| o a8 VFNY
03 5b5 s el 4 by @l rl.\f T s el
(Y5l 500) L5 S5 o)Ll 0 4B ol g

F30 4 5 SN Sy L Jol b § a3

&S sls olis J.,; anliion QKMMMJ:WERA

100%
A
90%
80%
70%
60%
50%
q
40%
30%
20%
10%
0%

PR R
3 ﬁ,. 3 3,. _j\

VYA Y
. A
AV
3 by
)

Bt Bbog B

°)
- ._1“ ._1“
3"

i

1ol

—
5

s
<= ol
el 515

> )
Cly b Gl

5 S 4 S sty el Slezsle o8 0L TS 55 Sae— Sl VM| 1 A6 355 els] Aoy 1) Sl ses

REWHIA

\WWAA el g Mcr‘:& e)Ls..iLv.&Aq;:& Ju

35 Cbldg t}”’ g gele dalale s


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 ]

v

L]

Q“)KM 9 u‘._v‘-\.w S

I

1,

-
.x

\
n
Re]

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
\“,

5L

s...:-A\JL.'L
g;....ub})\:
e

ol wls

WS Waia pnLYEY Maia s LFLY G, S

g:...w‘_) dele

nil=)

G

2 2 "

o

OY’

bob o )

by 3
3! q:—3“3:

BB
5

T

N
3
\
i .
\
3
]
k

‘JO‘J
""Q‘J

Cw
Cw

s
CMﬂ‘)L;de

Ol ST ol 5SS 4 S el bl ezl o )87 0158 as— Sl gle o b okl Ao y51Y 13 g

WERA i, 4 aalllas 5,50 5o 4 g0 53 5258 51 &y 2551 0 o5 Dlins Sl il 5 ket J sl

Olme Sl i) oSS bl
FINYE(: /%) sl
/511 V) S g
FAVECG V) S
F/PYE( /%) 08
FVAE(+ /%) [
FIVFECY) 9
¥/54 £(1) Sl
¥/A0£(:/V) ol
F/AAL(+/F) ol

WA Llwl g M‘(":“:’ oylads Lrh.b;;.& J

S5 by C,L\a b oo wliabe 53


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 |

L

e Slazst o ol 8 01 557 3 e Sl SVl glay 586 ¢Sy (Sen 5851 U]

Se 3 GHlae- Al DY pad 4 (Sl
Sl s cle gbodks cale 5 glesle ol 5L
S50 2 e & Jols s cpmer ((09) 238 0
OLE YVF Jle s 0kudSSl s Slastle 0 S, 51L& A
Sl e Caliee s Sy & 53 015, 4w o5 sl
Obe L3 Ll Wles S 518 1) Sdae— Sl Y|
553 et LS8 517A (Jl 0 51 i e L OIS
T 9 ewd a3 5,3 U sl 5 oS 5 Gl s
DMl 55T paz IRl I shde les S Sy s
W) 3 4l i &5 55 doliem y anllae opl s

s oo Ol 4 i (gla)5iS 5o iy Olallas IS 55k 4
SVt Sl (g 5ludlemtle i DL 5178 L s o
(OV9) sl o s - IS

03 Phde ALl SV §ud Ol ol anlllas o
Sl opl o diasOlis aS7 Ui 05 Cpaadel anfllas 5 90 (Slad 5ol
seay Fess s ol 53 O S g £l Lyl i S
LS Ll Gl Sl SVl (Sime 5o iy
Gl siS 3 s ge sTOLS Jalse 5 ad Ll b 4 4
A Jsd BB a iy 6la,piS L alie 5o dnn g Jl o
oy 0

Gildlesle Caio )3 ) S sl st S,
sy O G 53 O slael ol ey el
Ob Jom o S i a8 Jlesl (i m 5 Sl
S Sl b s 5 04 pl () S o~
wld e Ol 4 O (PDhds A re 1 (S

iiw._v.) g_s"".'.))‘ ajo.; U'.'.J:“.‘.“.'f. L}.‘.‘s‘"; w‘ DL (\I\) -4\.'_5—3"50

WWAA el g O ps a)\.a..fur.h.lq:.:h Ju

&S sls Ol e b Qj.«)'T cal:; Lw g besls sl },‘UT
N 055 4l s s ISl SN (Kb 0 e o
Fay 3 ol ks b o S0le 0 b ST aliin
Solstine Ol (LT bt I 05,8 a>b > WERA
Ll I splin Hlslae Ol i (P<e/ev)) 5yl 5459
W (Kol o ped G ek p 03T By LT
P 0 BS wlie, Sl Jel SSlae IS
3 el ot b o Sile 0,05 L L 5 AL a8 (s
Lol Ol wlis 15 s WERA L5, s,
P<sovn)

Sy U0l 00 o ey Iy ST 05057 =l roen
LT bl Jas g5 5 WERA 2y, 4 S
cels Jelin Obe ol 55 (P<o/et) shs Olas 1y (g lsbine
An &l 00 o i Ll )8 5 0 RbesT
@ 1y odel Cowds Slslime oMl I (6L 5 i Ol oo &S
oo b (i 09037 ilg 53 315 e 03l JLin
S o s o o e San 8315 DS 5 e e
s)ls sy WERA iy, Syl ¢Sy bl
(P <:./:0)

S 5 domid § S

Sl gws 5 S (S S &G Sl 5 ol
Sldlae 5 LT ol Jazs s OT H5 (Golew 5 Sledko
NVl Glo g Cole w5 S Ollje 8 dias e 0L
3 55 Glode 5 dias o e 1) 355 Ol sl s &
Cws 11 03,8 )8 SUlg 58 51 o6 slasslen s &

ol Ol Gledas i L(VF V0) Wgh o peiialls g esls


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 |

4 II_!_!_“

Q‘)&.«A K QL_:AW S

- R AN EEX N NV O g B B F N P W
02 el 5 8 Sl e s 4 5 a8
) wsb e i 8

505 lsT (ol )5 & SIS das Ol b
2l a S ) ke 303 i o el |y )
el Sl ol slac b s 1y Kos Jeliw &7 151
4 3 O1E IS 03 el Joliie 53 15 S o 4 25 lins oo
Cons o cabld 035 (15 0 6 A by s
23 el gy sl 4 e Sulg 53 & Lyls a8
.njfu.o)lfrb,u'\y

FS bty Lo 5 Oy 33 0 QL5 (A1 0 e
Lils, WERA iy, Luyg 0 clasl pus ol s
03 cwll ey (Ll e e 5 30 0w (Gyloliae
B s Jol by al S (s me 035 (ol
9 FS Sl gy Gl & das e 0L odel s
Cakiee Jelin 5o Wiy o WERA  (loualin iy,
VR PR S - s WP CO IRCH ) Y IS P P O
obf;.:w).au_glij)\z)ysl.é.o\ﬁ&\)ujs)aa)y
LS s B 5 oLl 5 4 e

b Sl

le L5 65 ma oS Lyls or el Wlin ol OB iy
Syl e

S5 g &

Sy s Glayl s S JLS adlee ol O Kings
s 45 LS LS 5 g5 3550 Joe 018, 5y ke

.u\.?)‘.ﬁtuu.’}«i)\}wb&:aaﬁ

VWAA i) 5 pmgairtidh o sloch cpantonca JLo

& g 2o i eg S 4 3 WERA iy 4 555
W8l polanl Bli 5 a8 iy (g O clasl SIS
Cxino 53 4l 8 3885 015, Ole 5 plin asllas
03,8 cpl 55 &S sl Olas S WERA ) 4 (5leolesst b
o Gl 4l ys adlas 3,00 OLEE I TAR 55 Jad
YL S s Sl Sy plaw o5 dzls ¥ 51 2a WERA
s ) a1 4 a5 L L(0) das e OLES O 4t ol s
o 53 lab plnil a1 355 (I8 Ol 51780 018, S
Odd Jolo (S (o (6 e 03l Dy 50 4 5 &G I YL
S i ool Ol 55 Lol adlles jy ol bt 4 ol
05,5 4 3 WERA s 851 ey b)) opm 5 Kka
Ol gleT Llod 15 0355 OLSS ods oL, ks
305 PbT ey o)l sy Jad laos 8 o (s)lskne
e 005 o i bl o Ly Jelie s (S
3 ol bug ol ol sladlas 53 Wisg gobT
s b o8 S ws esls Olas YA Jle s oK
- Sl YN sl 5 me 3 i i 5 <SSkl
gars b ol adles (V) dnes S 4l s SDlas
sy 2ol oo 5353 Sba 0 e o i 5 Jlie ¢
255 e aalllas ol oS T o 5 4 oS 4l 3 a5 S
om 03 e S YNy ST e S
YONF gladle Sl ok s KT Js Slasle 01 5K
1P 5 i 1) oS Slado 5 b b b Ol 144Y
bug S 0,0 s LSjii’ wlie aallas 55 ((\F) 55 s
s 5 ool glazs L O oy O, s

OEE 5l es 8 opl so Hhas— Sl YD £t


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 |

L

e Slazst o ol 8 01 557 3 e Sl SVl glay 586 ¢Sy (Sen 5851 U]

References

1-Fatemi F, Mohammadiyan M. An ergonomic evaluation of surgeons during laparoscopic and
open surgery in a general hospital in Tehran, Iran, and presentation of corrective measures in 2016.
Journal of Health Research in Community 2018; 4(1): 1-11.[Persian]

2-Pirmand R, Heidari A, Hashemipoor M, Talebi M, Saneikhah M, Shahirani M A, Porrahmatian
AM, Mogqiseh M, Hasanzadeh A. Relationship of ergonomic risk factors and muscloskeletal
discomfort in a construction project at the refinery in Tehran. Quarterly Journal of Sabzevar
University of Medical Sciences 2015; 2(3): 324-33.[Persian]

3-Hajaghazadeh M, Naslsaraji J, Hosseini M, Adl J. Ergonomic assessment of musculoskeletal
disorder risk factors in construction workers by PATH method. Journal of School of Public Health
and Institute of Public Health Research 2008; 6(1): 37-45.[Persian]

4-Merlino LA, Rosecrance JC, Anton D, Cook TM. Symptoms of musculoskeletal disorders among
apprentice construction workers. Applied Occupational and Environmental Hygiene 2003; 18(1):
57-64.

5-Rahman MN, Rani MR, Rohani JM. Investigation of work-related musculoskeletal disorders in
wall plastering jobs within the construction industry. Work (Reading, Mass) 2012; 43(4): 507-14.
6-Minna S, Mika N. Relationship between construction workers' musculoskeletal disorders and
occupational health service activities. Work (Reading, Mass) 2012; 41: 3753-6.

7-Lemasters G, Atterbury M, Booth JA, Bhattacharya A, Ollila GN, Forrester C, et al. Prevalence of
work related musculoskeletal disorders in active union carpenters. Occupational and Environmental
Medicine 1998; 55(6): 421-7.

8-Leigh J, Macaskill P, Kuosma E, Mandryk J. Global burden of disease and injury due to
occupational factors. Epidemiology-Baltimore 1999; 10(5): 626-31.

9-Halvani G, Salmani Nodousgan Z. Survey of Musculoskeletal disorders among bank staff in
Yazd. Occupational Medicine Quarterly Journal 2011; 3(1): 1-7.[Persian]

10-Manchikanti L. Epidemiology of low back pain. Pain Physician 2000; 3(2): 167-92.
11-Afifehzadeh-Kashani H, Choobineh A, Bakand S, Gohari M, Abbastabar H, Moshtaghi P.
Validity and reliability of farsi version of Cornell Musculoskeletal Discomfort Questionnaire
(CMDQ) 2011.[Persian]

12-Keikha Moghaddam A. Ergonomics assessment methods. Iran: Fanavaran. 2013.[Persian]

\WAA el E) ﬁgr&.& GJWAV.AW de Sy Q..&‘.L@a C}.Uo 6.&.&5)‘.1 gs“l'o aolale 93


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html

[ Downloaded from tbj.ssu.ac.ir on 2026-04-17 ]

[ DOI: 10.18502/thj.v18i6.2595 |

AR
L

Q‘)&AA K Qb_.kw S

13-Adsul BB, Laad PS, Howal PV, Chaturvedi RM. Health problems among migrant construction
workers: A unique public—private partnership project. Indian Journal of Occupational and
Environmental Medicine.2011; 15(1): 29.

14-Wang X, Dong XS, Choi SD, Dement J. Work-related musculoskeletal disorders among
construction workers in the United States from 1992 to 2014. Occupational and Environmental
Medicine.2017; 74(5): 374-80.

15-Saedpanah K, Motamedzade M, Salimi K, Eskandari T, Samaei SE. Physical risk factors among
construction workers by Workplace Ergonomic Risk Assessment (WERA) method. Archives of
Occupational Health.2018; 2(1): 56-62.

16-Chaiklieng S, Krusun M. Health risk assessment and incidence of shoulder pain among office
workers. Procedia Manufacturing.2015; 3: 4941-7.

17-Eaves S, Gyi DE, Gibb AGF. Building healthy construction workers: Their views on health,
wellbeing and better workplace design. Applied Ergonomics.2016; 54:10-8.

18-Ghanbary SA, Habibi E. Evaluation of musculoskeletal disorders risk using PATH method in

construction workers. International Journal of Preventive Medicine.2016; 2(4):14-20.

AN Ll K N&r&.& o)w gr.h.br.;.h de Sy L«Z‘.\.@; C}U& 6.&.&5)‘.1 gs“l'o aolale 93


http://dx.doi.org/10.18502/tbj.v18i6.2595 
https://tbj.ssu.ac.ir/article-1-2898-en.html
http://www.tcpdf.org

