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study was to evaluate the role of the physical, environmental and psychosocial factors
in the development of musculoskeletal disorders in workers in the production and
assembly of auto parts in Qom city in 2021.

Methods: In this cross-sectional study, 211 participants through an inconvenience
sampling method entered the study. The demographic characteristics of participants and
the prevalence of musculoskeletal disorders were assessed by a self-report questionnaire
and the Extended Nordic questionnaire, respectively. The mental workload was
evaluated by the NASA-TLX index and the physical, environmental and psychosocial
risk factors were evaluated by the Structured Multidisciplinary Work Evaluation Tool
(SMET). The binary logistic regression method was used to show the role of the
different risk factors in the development of MSDs.

Results: Participants had an average age of 33.9 years (SD = 6.9). The lifetime
prevalence of MSDs was obtained at about 77.72% in at least one area of the body. The
neck, back, and shoulder areas were the most common regions. Gender, smoking
history, surgery history, age, past surgery history, and sports history were most effective
in the development of MSDs. In addition, subscales of mental workload play a role in
) . causing pain in the shoulders, upper back, back and knees. SMET subscales play an
Email: hrmokhtarinia@yahoo.com effective role in the neck (OR = 1.396), upper back (OR = 1.663), hip, and knee,
wrist/hand, and ankle/foot pain.

Conclusion: According to the role of various factors in developing disorders, the
physical, psychosocial, and environmental factors should be considered simultaneously
in planning preventive programs and ergonomics interventions.
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Extended Abstract
Background and Obijective

Work-related musculoskeletal disorders are those
musculoskeletal disorders that occur in a person's
workplace following occupational risk factors. One of
these risk factors is non-compliance with the
ergonomic rules and principles of a person's job, which
can be classified in three aspects: physical,
environmental and psychosocial factors. Since
musculoskeletal disorders are usually multifactorial, in
order to prevent it, it is necessary to evaluate these risk
factors with a holistic view. The automotive industry is
one of the industries with high prevalence of
musculoskeletal disorders. Among the physical risk
factors in this industry, high production line
speed,inappropriate workstation, repetitive
movements,inappropriate work postures, heavy load
handling,standing and sitting for long periods of time
and among the environmental factors, inappropriate
workplace lighting, noise caused by tools and machines
and poor ventilation can be mentioned. Also, the
compulsory overtime shifts, lack of adequate rest
during work, short period of time of each process, job
dissatisfaction and lack of support from managers can
be considered as mental and psychosocial risk factors.
Lack of control and prevention of complications from
these risk factors leads to disability, occupational
injuries, early yes it is retirement and increased
economic costs. Therefore, identifying these risk
factors and investigating the effect of each one on
occupational injuries and the simultaneous impact of
these risk factors on the health of workers in the
automotive industry is of particular importance. The
aim of this study was to evaluate the role of physical,
environmental and  psychosocial ~ factors in
musculoskeletal ~ disorders in automobile parts
manufacturing and assembly workers in Qom city.

Materials and Methods

In this cross-sectional study, 211 subjects were
included in the study. The subjects were aged 20-60 years
and with a work experience of at least one year in the
current job. Demographic characteristics and prevalence
of musculoskeletal disorders were assessed by self-report
questionnaire and extended Nordic questionnaire,
respectively. Subjective workload was assessed by
NASA-TLX index and physical, environmental and
psychosocial factors with Structured Multidisciplinary
Work Evaluation Tool (SMET). Kolmogorov-Smirnov
test was used to investigate the normality distribution of
the data and to investigate the relationship between
variables and their role in musculoskeletal disorders, a
two-way logistic regression test was used. The
significance level for all tests was 0.05.

Results

The mean age of participants was 33.9 + 6.9 years.
The prevalence of all life expectancy of musculoskeletal
disorders for at least one area of the cell was 77.72%, with
the neck, back and shoulders being the most common
involved area. The results showed that gender, history of

smoking, age, history of disease, history of surgery,
history of exercise and marital history factors were the
most effective factors in musculoskeletal disorders.
Cigarette smoking had affect on neck pain (OR = 3.93),
shoulder pain (OR = 2.54), and upper back pain
(OR = 3.22), disease history on shoulder pain
(OR = 2.38), upper back pain (OR = 3.22), elbow pain
(OR = 3.85), history of surgery on neck pain (OR = 2.01),
wrist pain (OR = 4.09), foot pain (OR = 2.19), and pelvis
pain (OR = 2.5), gender on neck pain (OR = 0.5), wrist
pain (OR = 0.28), pelvis pain (OR = 6.50), and knee pain
(OR = 2.39), marital status on elbow pain (OR = 0.22),
age on knee pain (OR = 1.08), and finally exercise history
on knee pain (OR = 2.33). Also, mental workload and
subscales of mental workload, physical, environmental
and psychosocial factors play a role in causing disorders
in different areas of the body. The results of simultaneous
effect of independent variables on the incidence of
musculoskeletal  disorders  showed that gender
(OR = 0.36), cigarettes (OR = 3.43), surgical history
(OR = 2.80), Mental workload (OR = 1.03), physical
demand (OR = 1.39) are involved in neck pain. Cigarettes
smoking (OR = 2.54), and history of disease (OR = 2.38)
were involved in shoulder pain, history of disease
(OR = 3.28), history of surgery (OR = 2.08), physical
demand (OR = 1.66) in upper back pain, marital history
(OR = 0.21) and history of the disease (OR = 4.31) in
elbow pain, gender (OR = 0.28), and history of surgery
(OR=4.09) in wrist/hand pain, gender (OR = 4.83), and
history of surgery (OR = 2.63) in hip/pelvic pain, gender
(OR = 2.71), age (OR = 1.08) and history of exercise
(OR = 2.63) in knee pain, history of surgery (OR = 2.61)
and psychosocial demand (OR = 1.53) were involved in
ankle/ foot discomfort.

Discussion

Several factors such as demographic characteristics,
physical factors, mental workload and some psychosocial
factors play a more important role in the prevalence of
musculoskeletal disorders. It seems that the role of
environmental factors is less. The role of physical factors
is more pronounced due to the nature of the work of
individuals, which includes manual tasks, repetitive
movements,  performing  repetitive =~ movements,
performing high-speed work, inappropriate posture of
neck and back during the expected work. From the
imbalance between responsibilities and duties with
salaries and facilities, not having enough rest and having
stress and anxiety due to lack of time to complete daily
statistics of the product and fear of being fined and salary
deduction can exacerbate the burden of mental work and
psychological factors at work, which has also affected the
results of the research.

Conclusion

Controlling physical factors, mental workload and
considering demographic characteristics of individuals in
order to reduce the prevalence of musculoskeletal
disorders and in order to improve the physical and mental
health of the workforce working in the automotive parts
assembly industry should be considered.

Please cite this article as follows: Javadi Hoseini Z, Mokhtarinia H, Vahedi M. Comparative Study of Physical, Environmental
and Psychosocial Risk Factors in Workers in the Production and Assembly of Auto Parts in Qom with a Multi-Factor Approach.

Iran J Ergon. 2022; 10(2): 101-11.




PP | dowo
111 toliio AF) lawsli ¥ oylols N+ 090
https://journal.iehfs.ir

UMSH}\ Press

o ol 55 40 Sl — Jlgy 9 o (Sl 1k Jolgs slamlio w )y
hole W 85599 b pd yaii 99 95995 Olabad jLigo g gl

T 5921y oo ¢ Mg yliske Lo yumes < s> (58ls sl )

Ol el sl cuodl 5 il pole olSails « sogisS )l 09,5 |
. . . P . R 1 =Y
ORI seletzt Eudls 5 (o2l pole olSiils «(shglgainl 5 (Stm)lel 095
odS

l .l VE N EITY callio bl ,o b
558y S §f o a8 asl 551w glasle 5 L g e dlac - Sl oYdis| ilas
Oy s 4 e o wllisn 6,558 iz sled)le B L by Blae m sl VEN DT callie g9l g

oSl 5 ) ol saallhe S Gan spdoe (sobail ez Gl 5 b U oleg ST S0l g
Slalad 5lige 5 adgs LI 50 (Dlae - Sl oS sl jo (eloial -y 5 (e ((Sujd VEV/) sallie jLacs G,
2 Ve Jlo jo 08 el )3 9055
5 Sl 5900 Slasein ad Oly uyiwd )0 Dygo 4 ,a YY) ols shde sadlas o BTy
a8l axwgs NOTAIC (gasl sy 5 (5,035 955 (a0l st b i 5 4 (e - ISl &S g0
b selozrl ~ gl 5 (sleone seish (518,556 5 NASATLX sl Loy i IS b a2 o)
Sz wllge Stz (g S, 5l 00d (Dbl e iSle e gaiz IS b @E);‘ S aebin Kb pole oSy gy 35 igie oolas
b oolatwl (WS sl jo s gla,giS1E 1 ol las ol Ligie oo
C Sl EVMES] yar Al fand e o3 FIA E VYA waniSaS b oldl i Sle (AL
pels alis g 505 (08 Hla a sel cans oo, YYIVY ol asl G JBlas gl Dlae

Slml o laygnSl (3 350 o055 Gakile 5 (i Jes el (G Gl Brae el iz oy
G4l ld j0 050 bl ;o (@ 5 Jb sl wlide ) izmen (Cl 00y (Dlac SISl - WS
oM e LSl gz I Lae (Dbl (sasliie  Slagulide ) 0)ls i gl oS ity (S5
I o o5l 0oy 1) WOR = VFFY) coty SlBss isu (OR = 1¥A%) 10,5 samli 0,5 ) 5,550
Syl b /L g g cews

Sy 5 e (Sapd slaygSh WS olnyl o it Jolse (BB 4 drg LT A i e Lo e i gbee g #

gl 438,51 55 Sogis® | O 5 5Kty slatali b 55 plojan sl eloizl il gole oS5 o gogisS 05,5

Olnl ol (eloizl el

9y sazlse e (02 le 1 Said sazlye s ol s D - Sl 50 Wojly oS hrmokhtarinia@yahoo.com : J.o|

5 0y Caro T o elaial - Jlg g dasre o Ko b ks Jelge slaslio o)y wcrmire (g5l L joa Lis lisee lobus [ o (s0lge 1oLt
AN V) bl ¢ agist )l dlome  ole i 5,509, b b3 o 50 5,005 labad 5liige

Aoddo
S Jelse ol [N il osls )13 Sogis)l 5 s, o Swilso S sbils &8, cur Sy mbio sbml cde 4 o5l
g 1y ol aulyy o oS aiiis gglae IS8 4y calitee Jélin o Cogi odur ol (Ol ‘Qﬂadblﬂ Elgl 51 oolaiul
Sbb)l.i €590 582 UA&E éJo A g KR )‘)5 Lg)Lo.u 9 &MT ua)m ;A.CL: ud...u ‘5».'...0 sl 00 lgd_\l.l).’)f ‘5),0‘ ‘6)15 aslsl 9 Lg)Lf
yebolen Iy o] csls oy ol pon 4y 1) Jbo 0 9 Ol ¢ Jads e oy gyl g ol IS 69,5 sl sSLsS &l bl ol

ol (SengisSl Haloly Jolse s alss ool 5l 58 S w o jLil aS (Seism caliond ((Supd Jelse aile soanie jolol; Jelse



https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html
https://orcid.org/0000-0002-7149-8825
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770
http://journal.iehfs.ir/article-1-902-fa.html

5 badbiwy bl (oeess)l o Sljle 5 slexx]
b, SLuls )5 aF wies se3 4y At oS
S Glacanl 9 Oliee Grizmen 5 5 Lauzme 10 9750 s
ol l )5 3929 45 aten (sAlias 55 o 1,3 ooliiul 3590
@ 68 sl 3 Glojen b & Gl Jalge (nl (ooles a5
Sl g Clse Yol 45 318 S5y 6,5 5Lige Lo pgas
Sl 20,5 oo wats g iy JLS Ll (55, 2 Lol (sl
3o 0,8 eolaiwl asl iwo s 3l Blei oo Jelge () olulis
sl sy s Bl Al te pr dadslpn
S @lroljhoye |y slomzl = Jlsy 5 e «(Si5d saba
2R Gl eeg wae s 4 (SeegisS ) Cllllas o ()9St
S else lasen byl I el 428,55 18 bzl 590 0!
Coio o 5 Lame cloizl - s, 5 dasme o Supd cilisee

] (1Y) Ls.d?.?u LJ"‘ RV B)Q? Slalad )Lu9.n

JLTTY)
Syge & rhie g5 j) il b - heosi sadlas
Sse 5 adgi cono slise 5 ol LI sy 2 bt
(gt Sl Gla it 53 BTl s alil 5,595 lakad
idd (Said Gz el wnl wile Jyame Dlalad 5Lige (bl
by o gaels a5 Wog Jels a5 Syme Sl
Sy g axals Jled s o aibe Jlo oy Sl g Jlo £
Coles )3 asllhas ;5 9555 Slajlire (o 3l dm wiad adllas
W obl gal e o)l a5 wisg ylyd asly ya8 YYD
b Jsl sl e 5ol plnil Al ye g0 y0 Sledbl (g pslaex
odalio 5 degeze o cilite slaasly I Sl ol S
o g dalllae Sz Slalad jlige glansly g glaal
Bad Coxex glulid L ai0us 8 OLll Bus saxal>
oA A ly Cany e b amlas @b 5l Jels L5 olass
9 99)9 sayline axlas Boyb 5l g (6)9a> Do & e 0D
e o3l oaled (sl anlllas £9,5 51 B 0l (o2 29,5
e Syge 4 o plosl (g (rmizma 5 @dlio 19,0 oo ploxl
Bl asdllas S lie 4y bled pae Ojg0 ;0 U ol ools sl
(o ooy Jolis o8 S8l Fges Slelbsl pgs gal> oy 58,8
Ot ok g o SuF by Sl eslitd b )5 sadle
dags 3398 Aaliem ) (e - SISl SIS g9 (e
(Extended Nordic Musculoskeletal Questionnaire) azal,
e 0 g oole ylpl Asb iy ! s T eolan.l ENMQ
G el lsioe ol S w8 wibie JulS Jl-
Sl s (0Tl e — IS sla o
56 SOl by g g 55 ool b O 508 s o ol ity
@ 5 00 (0% (e 9 9l iared 93,0 Dde g DA 3550 53
Dol ilhe o (S sl a5 ol 0yl caws

hole w0505, b 9095 Slige oo (il Jlas (gle 56

DSy ool QIS e bale slagitajen) (Segd Jelse Jolis oS
9 (b)) 0925 ccmlial Glae 5 )9) auome Jelse d(s,l,SS
Copde o dad cols) I laowe o wpul) bl Jelge
LF] sl oo (Glojlo 9 Jics
(Sopd Jalse T jo a5 o] asbwe Jid slajls b oLl
3 b e laygsl ple s asee o Slojlu elainl (3Lt
wile o9)lpe (Suzd iz Glagpliie ) Wsd oo a8
S kuld g Lo sc;ib...'faj) au;l‘;l.«.?)| PRI sla..;u: J.a‘}.c
AL W% 10t sy e Hlae Sl SV sl o
b o eleizl -Gl Sules (lgion (elotzl - Sly) Jelse
sl el a5 sy ab 1) el coles g it culs, S
Sboa bl 5 Jad cals; Gl (Lid s s (Sl
Gl 058 Glid o ,Shes ale 40 5 dpdin plajle 53 ol
e - Sl DY a8 axms o lad Slalllae ] Wb o
51 (Work-related Musculoskeletal Disorders) ,i5 b 1o 1
5 drwg o 0 6layeiS a5 Cenl S (p odes alex
wdd pbol Slidss sl » Vo] o ga, T L b i,
Y LS ss> 4 ol',:.}l.i.o L;LQA;:")B Lgo.).;.ll}.é ud)a-\-mf ) e
Oley 538y ews 5l Jule oy yodes IS L Lag e Slae - SIS
ool it Jlgl mls Jelss 5l bause Gzl oS
DT s )l @ plKin 095 (Siwniish o i

wnbo alax 5l (g5l 9,095 Catn alite mlio (o o
D] sjls (oYL gt o)1 jo (Sdlae - ISl oYM oS ol
&lee (78 s it 3l (S Sileg s> Cnie 58 Glpl s
B Jgrte o 50 )5 (595 3l saliel (isu 45 a0 55aS
2 olisS Sloj (90 wdgi b ey g YU VY] wiiias
PR PSC g PRSP K< JCHT JERRPAT XL SO W [ EH [t
slagiats 9 Goliml gy Jleel (i oldl olnl>
b oo ccsliol oLy, 3925 pas pired g Doe SYsb
3579 b 3l (aleord Sl Gliial reile 5 YT elgil
Jds 4 5 o B col il ey pae oo b 5,15 adlal
Ngamo ol g7 PAE Dygo 4 il day > S (YL x>
plas” jo aS w0 Caio (il )0 39290 oo Hla> Jelge alox
o9k & boyeiSB l By 0ed oo ol |y (segist ) Sl Ay SO
2L oopsS,l s 185 Sl o eas g eelgl g loses
- ISl YT g5 il il ails 852y SIS laoe
IVE] asms o Laal3dl 1) Sdlae

ol ololid 35 ogis )| ol Slaal Sl (S Bk
Lo o,8kee g 205k o] 2als LG el Has gla,eS
~ Sl cdhe ( Supd sla,eS sl elas e Y] aas sl

Vo) LG oY oylas e 090 csogioyl dlma | VoF



OLSes 5 (s g0l

WO S5 IRV PRI EL N X SRR A
MRl @bl Slae rizen ws Jols gloxl G )50 (s, @
ool Cews & /Y o, V=Y Sloy salols b s nFojlal Jbgs b
Lol ol Cws a1l Sy bl 5l plas o8

SPSS 53l 5 5l ssliiul b baools Julows 5 a3 ssybo/ 6T
&b slesl (version 16, SPSS Inc., Chicago, IL) V¢ (gases
Jexe Sl £ (Sl (a0)0) Syl O g0 4 oy Ll
oo ;o osls @i Gog Jboy (owyn lp a8 SIS
A8 eslawl KOIMOQOrov-Smirnov  oyse;l 51 cwyyp 5,90
31 e — Sl S sl o o ygzS 5b o) o
Binary logistic regression) adl> g0 Sitwsd s )5,
okl o cme laie ay /0 5 S Jlais! lade o solil
ICOIPVEJU N R

sl

AT ES 5 5 i AV S sl (li axllas 5 Jols mls
Aidgr Spe Ay 5 () old go JSid |y o8l IS ey VY a5
anlllae 5590 313 (4S50 ()5 sales 5 (pw eSlio Gizmen
wile Jlo YAY £ BN Lo ¥YA E FA ol iy 4
& (559 Bis 5 () 95 slls Gais s 0anS e85 ol
55 ol ool 5 g wings VYA £ V08 5 VPR £ A (s
Ol lade 45wl b J5 S0 (g00g8 el ke e
aal s 45 YOIF £ FIA 5T lme Bl il

Sl eSile a5 0l las el 5L polie (o) 2
G5 L godguzme jo aS oog FAIYE £ AVOY joShe asli
(S Gl gleadlie (Sl izmes o)l 5 YL
el Jad 5l cols) Gliee g elexl -y, larma
el 00 o0ls las V Jgam ;0 SMET

olis Ol (i) Sloogas oy 5 e 5 slr a5, a0z 3
plsl o)l 0L & Vol 3529 Lozal, illae o <lsy 9 bl
0920 Kot s SeS L ol 2Ll e 5 el oud
S50 Saze ey Go9y @ ol (2l 5 1CCO > 1Y+ g S
AT ROWPRER SRR

I e e 07 T -l
(Mental demand) a3 L slaaalse Jols 45 NASA-TLX
(Effort) zssS 5 s «Physical demand) 5.8 ;5L
eLS 3 oSke «(Temporal demand) .l L
«wl (Frustration) $s,s5 . 3 oL 4 «(Performance)
Al ElissS Wl capo bl al (bl Oliee 05 oolinl
0903l 990 VY Jlo o plSes 5 (oagllae Jole Lawgs </A7 L
Dyl calas s 1

9 e (xSl eSSy Comdg o)l ke 4
Olosbe g Wiz L 2l Al 5l elaizl - Sl
buog  al gy ol eSS eslansl (SMET)  «asl
DAL el ooz olml Wm0 oKea 5 Haraldsson
a5 Gl Lole iz (6,15 el sy S SMET (sl iy
S sladazme 1o 00l a7 3k Lelge glulis Sua Ly
b b)) 4 (eleizl -y 5 (danmme (o5 aba 4 o
5 b e bawgi dalmn (nl (o)l a5 Sl p o0 I8
ol s ol (g0 gl gzg 4yl ojlal S 5l e ) S
b 5 Beaton Lual, L Gille e g gl> 4 5, dax 5 3, b
Codles 5 il pale olSails YAVE (gojles Sliiss o b
lyie lgy Slade VO] sl a3 13 wjp 0y90 cloiml
CVI (Content Validity Index) ssime oy, sasls lawgs
sl =Gy, 5 e (S5 Lol sla i sl
T ol Gose sy cmizmed el Cews 4 /A /AT (o /AD

GB YY) elaml = s, s asms o S5 sLolis slaaalie (203 (6,15 b ilises slal iogs slao,lel ) Jgum

aleo Bl —i5las xSl £ )lre S 20l ooldo Aol )
\z Veooo FOINY £ Y5 TSI ol p 03 6,15 b
e Ve od YA/EO £ YV Y Ko NASA-TLX
AD Veoo)e YO/ Y £ YEIYO S 5L
) -+ \EIYO £ VYA 2, g0 ,Shee
AD Veooo AIVO £ YVYY GieirgS g
Y- Veooo TYNE £ YYVIYA 59,55 g 5L
#A B-Y. FAIYE £\ YOV G235 L S 5Ll
\ VEY - Y. YN £V PA ) Sopd slolis sloailze JS Sl SMET asb s
f “[Ae— VI YIAD £ VDY N e slolis slaadge JS Sl
#Iv YIVe- /0. £I5\ £V /FA 5 eleinl = g, slolis slaailse JS uSils
0 Voo £/99 £ 1/ s culs, ol
ALY IR | 3 WENCOWETL % P PO PSP IPYC U 3 Y O



a5 uls cos polde e Jso b IL me g2l
Lol 00 03,31 ¥ Jgaz o oyl (5 ls cime

o 3l 5l as 3 YYIVY oS 0yo 5 ascine alllas golis 4y 4z g5 b
W s v laplal 51 S j0 Blas ool ow)p
» adyle pl gl YU 25 Kby a5 wloogy SHae - IS
Slabd (goanSadys w80 cnl Slige 5 adsi jo Jels ol
3> O ol jee pled g9l Olime (n e dlioe 9,09
solie b o i 4y ails a8 (40,5 slaplasl jo axllas 5,90 ol 3
~ Sl S YL aadh ansl 0392 w3 VEIE 5 FE/N FF/D
lo dox I dlite mlio jo Jeld IS G o SHlae
ol oads (0155 (goasio Dlalllas )0 5,045 Dlakad 5Lge ¢ adss

P e 60,5 5 HhKen g YaNg lawg a5 glasdlae (o
Veve Jlo ) )5 il hlag Slalad goasiSadys Caio S
SIS g Lk Solg> o fws o> ally glgil (o) polaie &
aeye VIV a5 a8 518wl plal SMae - oISl
il e (Hhas - Sl gL s 68 saml o oS
Slabd obuls 5 Jom WS Y gons Lol e 5l S
Pl G 55 5S4 ol s (b b Jlasl 5 (S
el a5 coul o3gy SBs slaplil (o ),S5 IS > nals g S
B L a5 s DL ot Sy 4 VU (Sopd b Jlee!
Dal cesls Slysen pol> sanllas

$4lS o 3 NASATLX a3l (IS sletl (:Sika
G5 b (odgaome (godimaylis 4 5 FAIYY caalllas 0,40 of 3
5 M laadlie & boype slael polie (n ey adlbioe YU
o) 3 ol b b ol aBbee Sy 3L 5 sS
S slayssl gl (o e )L &5 i g aslllas
b ogeen il (i - ISul OS] g0ud 3 iee
35 G L as wsls plas o Ses 5 (esllae <yl sasllas
Sored g (S Sk m g 0o Vb 5,095 Slige bl
3 Jols ol NVV] 518 352 (o o sime salaly oyl el
oS w05 asie 55,5 9l 1) L3 ool lalasS sasllas
A5 O 50 2 5 0o (s 5 (O glaailge ol
O Y ot dhor 1 85 adliee VU (slugyops cato
lio ol Jelin 5 0 5 (So5d slasls oo YU i
s 5,5 Conle 4 g5 b g ol sasdllae o [V-] wal
gl Lad> 6l I oy 3550 S50 0 a8 plnil SV
bl cod 1) plaalby Wl osllae v G j0 05 o See
bS5 L IS sk 5 oVl (S 5 (Sand slasls
Ll e b aias plol (ne 5 olisS Gloj S j5 5 ool
ol a5 0l 5 las e S Ul ee 40 5 095 Lads an ploxl
OS] ot e Gl g Gl 6, L el alis
Pghiss (e - IS

hole w0505, b 9095 Slige oo (il Jlas (gle 56

WS jg 50 53 Kbl Fgen laseine 3l o)y oot &
0,8 oolita) S Gge S, Joe 5l (Dlas - 2l
> sails 5 OR = Y/AY) s (OR = +/0) o>
il 3 (OR = Y/0F) ,Kiw (0,5 5,0 oyl ;s (OR =Y/+Y)
5 OR = YIYY) ,Kew il 5,0 slul 4,0 (OR = Y/IYA) (5o
Job e Slgd 5, sbml ;o (OR = YITYY) (s )lew sdile
@, 9,0 ol ;5 (OR = Y/AD) (5 ke saisls 5 (OR = +/YY)
olnl ;0 (OR = §/+2) =l,> sails 5 (OR = +/YA) Coc>
s sabls 5 (OR = £I0+) Cauir Cawd o oy
o (OR = YY) Coim (X 0,0 ol ;o (OR = Y/0)
5 3505 9,0 ol ;o (OR = Y/¥Y) 3,5 ailew 3 (OR = V/+A)
Aits Lo b o ol ol 0 OR = YN) o> sk
ISl S e s md 5 slaailie b e
OR =1/ V) ailis 00 ol o (Sopud 5Ls a5 ols las Sdlac
oilssS g oM (OR = +/AV) ity SlBgs 0,0 sl jo wd 5Ls
S 3,0 0l 0 (OR = V/+ V) (59,65 s 5L 9 (OR = V/+ )
SV e 5 COR = VIOA) ST 1o o5 sl 55 Sajed 5l
25 5 0,Ske (OR = V/+ 1) o358 5L 5 9l 5,0 olel 0 (OR
sl oll 0 (OR = V/+)) (59,65 10 9 (oSG (OR = V/-Y)
5o SMET sl n . sloailio b 5 aitn Joo b /L o
Sl Sy o sty 4 55 P - ] S
(3,5 9 ol 0 (OR = V¥e) (S5 Lol a5 ols jlas
Glolss ity lEgh 5, ol o (OR = V/B0) i3 slols
oid Lol s [ewws o 0,0 sl o OR = /YN e
0,0 ol o (So5d Lol (OR = VDAY S /ly 00 olx) o
I o b bl o elazz - g, 6lolis 5 OR = V¥Y) o
S ¥ Jgaz jo (gl gme bl atis L5 (OR = V7)) |
P> 14 0) conl onls oslo
osar yobo & S (sloyite aled ol sy Holate &
90 S (g, Joe | (Dlae - Sl WS 59 50
b oS lbpmiie o b bl Lol mls g8 osliz aill
oy Jaw cplo)ly lojer job 4y alosgs <1V 5 (5o sixe law
o sails (OR = YFY) Ko (OR = +/¥F) coin
S5 slolis (OR = 1/+¥) 23 5 L S 5Lael (OR = Y/AS)
sails 5 OR = Y/0F) Kew 9,5 5,0 ol! ;o (OR = \/¥3)
Sl aile w@ls o0 olxl 0 OR = YA )k
Soxb slolis (OR = Y/-A) o> saile (OR = YIVA)
5 OR = +/7V) Jab waiy JlBgd 5,8 sll ,o (OR = \/55)
Comiz gyl 0,0 ol ;o OR = /YY) gilew (sl
& o, ozl ;0 OR = £/:9) =l > s4aals 5 (OR = -/YA)
OR = Y/7Y) (2> gails 3 (OR = FIAY) Coniz s [aws
5 (OR =1/ A) cyo «OR = YIVY) iz S/l 0,0 ol o
>l sl wly 0 sl 0 (OR = YIFY) 5,0 (sdiles
slxyl 55 (OR = VBY) _elazzl - Sy, Lol 5 (OR = ¥/#Y)

VFe) (Ll oF ojlosd e 090 ( ogigSylale | VoF



O 5 (s g0l

e - Sl SIS 1y SMET (sasbi iy 5 3 5L slaailzo « S8l Fg00 Slaseie ji3b o)y ¥ Jguo

SHhas - USCwl LS pue ey
Cawd [ Cawd g0 Pl Sy SBgd sanml FHI R
P OR (Cl =+/a0) P OR (Cl =+/20) P OR Cl =+/a0) P OR (Cl =+/30) P OR Cl =+/a8)
ofs o <IYA 10F — V) < /Y VY YIOA- - IYD) IYA OAN [AAAIEXYAED) [+A < |OA /A =+IYY) o/-Y 10 (+/12Y = YY) S
o[- <IFA (Y/+2- +/YY) </f4 \IAY [QRIET AV AND)] [+ YIY MYY =Y [+¥ Y/of FIYY =\ )) [++0 APANE O-IYE -V /0Y) S
<170 ATAR (YIF+ — - 100) oY <IYY (/12 =+[-BY) AN - IFY /Y- -IYY) <INF < /Ay /Y- - /55) AR V69 YIYY - -/¥Y9) J"’U
AR </a¥ OIS —-/5Y) R4 N \F--IvF) IY¥ \[-% AAERIAED) <YV </AN¥ VIYY -+ 10Y) < 1OA + /) \NIYF - <15%) Ol s olass
AR TAAN (AAERINAS) /¥ YA OF/IXY -V-Y) [«+F YIYY YIOY — V/YQ) [+Y YIYA O =\/+%) AR Y/-Y FIVE - «IAY) 6 low aislis
ofoeN  ¥/eA YIA=YNY) </AQ </aY YINF-+IYF) [+% \IAS Y/#- < 10) DA V/va YI#E - IYY) [«+% YITYA (F/f2- VYY) =l el
<IYY -/a9 (/= +/aY) AN V.Y (VY -+/qY) [-Y +/aY (+/44 -+/40) /f7 AR} /Y -+/2Y) AR </AA \\/-F— /4% o LS
A4 VN (VY —+/29) i AVER (/b --/2Y) <IAY AVER O\ /+f --29) [«+% VN VY =\-0) <10 \[-§ (/Y - +/1aA) S ks
</F V<A (/Y = </3N) <Yy A1 4 /¥ --/aY) AN AR (/<Y -+/2Y) 100 AV VY -+/aA) oleF Ve /Y = +/39) 6_{1)[550/51&&
A <[\ 179- /- 0) SAnd VIYY -IYa =\/A) [+ AV /Y -\N9) AR \IVE (+/1aY-V/fY) o[+ AR (/g —=\[-0) o d sloly
o/ AN 10— +/#¥%) AT \VIYY (- 1A= V/4%) [+ AY AR (+/1AY -\V/¥Y) +/f4 < /Ay [GAAEAVARS) <YV \/-Q (-/1V=\IY.) e slolas
[+A < IAY CI1EY=-1N1-Y) </-Q \IFY (YIYQ -+/4¥) <\Y YA +/19F-V/f9) e Vb (- IAZ =VIYR) LAY AR CIAY =Y ) cloixl = gls, slolas
L/ g o 913 o oS o5 o e e
P OR (Cl =+/40) P OR Cl =+/a8) P OR (Cl =+/40) P OR (Cl=+/30)
R Y o Jof YV OE— YY) s oA BT QOFE— DY) i SE A8 (VP\- [59) iz
YA A (VE— -/A0) - oY NVRA DY =Y oy LY VY BN =Y gable A% VY (VAR — -/0F) oy il
>
N TR TR V1 £ S 79 i Y XEY @I — A 39 NG AT QY —JAR) S shad  eJAY VY (VoY — -3 s b S sl
S
¥ YIEY (RIS SVTY) il A WYA L (YES - -AY) cailo 18 AFA OAF--AY)  Glsls A YN (VFF - -AY) S slolis
=l > Sy
ofe e V/OY QA VARD) slolas /-9 \/-Y \/-0--+/49) Sb U sl [++0 VDA OO -YNE) slolss AR AR (+/13V=VYF) cloixl = gls, slolas
- $lss o3 -$ls,
cleis sl

CI = Confidence Interval; OR = Odds Ratio

V¥

1F) (Lali oY o lous N+ 0590 ¢ (0995 I alxo



e - Sl SIS y SMET (sasli iy slodilge 5 203 15 b oSl Faen Jolse lojan il oy p ¥ Jgom

hole iz 0500, b 55095 5libse Cario Jrd Hlas sla )5S

(e — S ol Y

Cowd [ o yu¥o ! Ju¥n iy (B8 sl ¥ ails i R o
=+/40) =+/20)
P OR (Cl=+/0) P OR (Cl=+/ad) P P OR (Cl=+/408) P
Cl (Cl
[+ <IYA YNY = +\0) Coni> VR RYA A — /D) JmL" LI </ — +/AY) LY WY RY SRV NN — /YY) Canni> CEA YA v d -\A) S
QS (V) s /A QAL
[+ ¥/ VIAY — +[0F) samle Y R o —+/YY) 3,8 <-4 Yiva — +/AY) R o R R T\ ¢ —=\/-Y) ploow [+ YIfY -\IY®) K
= /-0 ¢l-¥ ((ZAn4 QArd
AR V/va ((AAERIAAS! sl LVE I A B —\AY) saile [++4  YIYA —\/Y0) samls /e Y YIYA —\/-%) 4l <Y YA -\V/f%) saslo
Solow Y Solow (V/AA Solow @Y Solow oY e
[+ A SAY IV s, slols efe8 VY — eaY) slols [f 0 YA =YY gaals </OA VY —+A0) skl [Y Y 2NF) b JS kel
ssloss! (YIFY s, (FITY e QO/-A LJs (/A S
slex! SRS
A SAO (FR= N[ 0) slolis SYFOANY VAR slolis RNV 2R Vi A O WP P F-AY ) & WA VAR SR V1 A D SP- T- SRY P W VA L W V3 ) slolss
S ¢-IvVa S Y S -y S (VA S
Cl = Confidence Interval; OR = Odds Ratio
VF) Liwsl o o ylos )+ 0,90 coogigSylalme | VoA



OLSes 5 (s g0l

3 0y abml jo Gz a5 ol lid mln s 5 eolanl
Oyl g1 gily g o) 10X wews s me (9,5 al
SBs8 sl (05 v ol o 2l Jes udls samle
P Solem able L L ge ) [oS e [ows o wludy
2 e @yl g ety GBS a4l wls gal 0y obxl
Aol iy (So58 slolas (0,5 g 4l gaml o 2]l ol
slole 5 iy JBgs saml g 0,5 o0 obxl o SMET
0y3 ol )3 ey a4 (el I L U skl 5 eleixl - (Sl
3,0 & Ml il a8 olo las bl wSle il 0,5 o b /L e
5 OLBT 5l i lagils o Cawd | Cawd @e 5 50,5 sasl yo
Db oo sl 5l i LBT o gils 5 o, 1 oS sab 0 0,0
Sl s g2 b @ g ) T RYe 5l (So o8
o Ll cawws | s me saml o pgas 4 bagils o Sdlac
Sy90 Cario ;o ol oddlive 5,5 bl amg b Byl 5l oS
S slaollw! o Wil conim L G155 Co ST )
b Jgiie wolite job ay ateis —ooliuyl b 5 atects LIS
S s i 45 35 (6 S Ol alpln ivg:
Mol il 1 andly 2550 505 9 B9 plail (4ol SHae
3 i bl jo cassl Cans e 9 0,5 saml o oy 4
Do & Caio ol Ho Jels LB o 58T uen ol LB
pladl gamb o jlad cplply wie Jorin )5 4 ooliw]
el 5 a3 @l b o el i ol o, 1 oX wsile Sl
Gl & g alpln Sl gigupd oad syslaer slacsly
@ S GLBT 0 gl 9 oly 10X sl 50 0,0 45 sy s
byl s 4y axgi b ioren ol atdls i gond bapils
g e D52y e osliw] ()5 oKyl o IS sl
el slige g 5,555 S ol g3 5 IS ot ol
2,18 8925 00 ;S8 2l o Sxllg o0 il Uatl g 095
5 UL 5 b ge s o5 Al )0 3,8 4 M) Lls G
pas 4y azgi b aS ccunl ools lis g hlo pixe bl | 55,95 e
5555 ool g Wl Cdl,s pae anle alh, SUISLl sy
pac ol olasi b colitte (99, ol jtnl ((blage (g oo
Ml 1) @S ol Olgiese g ey w3y bl
oadlive IMSUie 4y gy o jlitel o YL Ol b a5 b .ils
obial sloyzmun ()5 DBl pleadlie j3 oud
bug YU cepw b5 anoVsb  glapolins] ¢ s
Culey SangisS )l Jgeol o1 po o5 5 ulyd Jdo 4 5 Basmsgaly
da .o)ls 3929 3 ool S5 >l 50 ol gy il il oot
SIS o )0 Sie sliks Jelse owyn Soo L Costa
aS ol plad daslllas gl g ol plel glaslas SMae - oSl
B Slgeo SIS cnl 90 58 S5e slihs Jelse (n St )]
5 Sy el - g, s fK s Sy i Sae
(V] aal 5 alowl o 5o celinl gy 5 ,b oo o555
Al o yol> sarllas ol aul jo as

ol gloailye Lolol  Sopd Lol polie w)y
ailge ol JS eSiles 45 ols s SMET (gl jtums s oS50
el Gy g 2Bl oo Vo) adlllan 350 Sl alST G o
O el Do GYsb ol ()5 sl gy (gadlie 4 bogyse
B 42l (35 el o Pl el 5 (S5 slolis
Sl plas glo s L3l ol 5 ol 108 ety

Eaws 45 ols 5Lt K 5 (g yknr ganlllas 5l Jol> b
4l3e @y byl Ghgy YL kel b (SlSl oS VL
a5 amd o Hlis ol g cusls cillas (Quick exposure check)
oS bl ey wile SIS bame (So5d lkS Jelse
YL plml ey ()10 D o s [ o 05
wls o)l gyls g L3 1 OS] £0.8 b Jlos!l (69,05 ¢yl 50
ol Jele oy a5 ol ol 3 ol sadlhs § Jol>
@ b S o)l v92s g lo s L3I WS g0l 5 (Su5d
IV ail o gonad o0l 53 ganlllas

slolis J5' oy nSilee a5 ol GlaS @lS (eioren
wile VAD adllas 550 ol cadS oy yo L larme
St 9 Loy (o) b agzloe gadlie 1) sliel ke (i
Mie oy p Sl &5 Sladlas o ol flas Cgllasls
L )9a8 30 Sligy (LS5 Gm 5o 6,1 loeged 5 SiogisS )l
oo 5 s ol T3yl olge a5 ols oLt gl e ploel
clial Glacendy 5 Goe g oy W) hnd GusS
93,18 oo 53 0 Slac (59, » ag2lse Jalge (ol aiten ( Jaio
YL 35 oS G4l )3 )50 5 ol 0 g o5 slao s 4 e
LYyl sig o ailis g o8

SalS o szl -Gy, Lol sleadlie JS 2 S0le
Lsyo el ke cppyiin 5 adlse FIFY) aalllas 550 ol
g Ol by Bed> dacedghus (o il pae slaadlis
~Sly) Lo B (g Sl (6l g (il sadlse
Ll LG e s oy o) 10X 50 2T gond 5 (elo]
O bl a4 Varges gaslllae jo .cuils 0425 (g lo cixo
slagoll egnd Gl b (Sosd slocald 5 )5 Llys
o sk 4 sl 9 I e (2l g (DA - S
as ols i bl 5 o asly 5 claixl - Jlg; sloacs
OS] g9 Olie b (elotzl -y, it oyl
Slallas ls [YY] o )ls 825 (o o sine abul, SDlae - Sl
e Gl e 9 Wloe gumen pSl gadlllas b ond S5 5
5 B9i> camlis pae il eleal =g, Jla Jale o5 288
F i ds achlhsl s uyal Lo 25 coles g il
Oyl Jelse (e aloz 5l gadg Jpazme Lol (il
Sz Slosle g Fupde Slladl 5 039 (cyp 3590 Cario o
2550 518 Caglgl o (gl ol Bd> g als

sar 5® Jiee gloyite ooles b ot pbite @
Al g0 Sz ygaw )55 Jow 5l (Dlac - alSl oY

1| VP sl o oles Ve 0590 (09995 | ddxo



ool 13 gl Lad ves Jdo 4 6,5 eyl 51 sam o
s a5l ool 550 gy slagylS 5 lnl 5 P30
S slaolinl 5l (pan o Sl oy ) Js 4 VL ol
pae O dge 03 S slp 095 Aol Gied a0
9 leS Jlog 095 9 odgs GlapIle )3 ol a9 2975
pas ey olasi 5 bl Colus @ azgi b IS caale s
ORI U 5 35 b algme by g lacadghs e Jobss
O s ey s e sl ek 4 (SUT ol
gy ol oSS g iy bl 5 o5l el 5 eyl
@ @l ik (Ged> el (ab a5l e g Jgae
Gk 3 S bl sl agyl allae ool 3l ool e
5 izl -Gl oo 1k Jelse gslan J715 5 Bd>
4 hae - Sl DS gl 2ol Sz yo 1) 1 (S
Soe gy 5 Slowar Sl ol o)l 5 Lad> 9 oo
259 gl 51 (S plee 4 gilug e mlio o L I

il n BT )5S olail s o (slacslo

1938 g ;S
w5 Al I as Sy il gasdlls
s 5 IRUSWR.REC.1400.178 35| o5 L _egisS)|

Ly cogal ol cadlo g (jar pole oRiils cimgh
) o plol oKzl ) e ol

&lo slai
Sylad 0gg adlie olay dllas ) (5 50

OB 99 o
lazsls o8 L dllio a0 GSs job @ Bain gl don

SWS oltaoNeo

o5l

P8 | PR PES
o 48,5 g0 o Cgla g i il

REFERENCES

1. Kalyani VR, Wani S, Rairikar SA, Shyam A, Sancheti P.
Correlation of physical factors with musculoskeletal pain
among physiotherapists. Indian J Pain. 2017;31(1):50-4.
[DOI: 10.4103/ijpn.ijpn_16_17]

2. Hasani SA, Mobaraki H, Moghadamifard Z. The
importance of ergonomics in increasing productivity and
improving the performance of the staff of the Ministry of
Health [in Persian]. Occup Med Q J. 2013;4(4):92-101.

3. Haji L, Karimi H, Valizadeh N. The effect of ergonomics on
the occupational burnout, stress, and productivity of
agricultural expert (The case of Kerman Province) [in
Persian]. Iranian J Agric Econ Devel Res. 2022;53(2):431-
46. [DOI: 10.22059/ijaedr.2021.327963.669068]

hole w0505, b 9095 Slige oo (il Jlas (gle 56

56 w0 4 a5 dOs Santos Leite aslllas guls puioes
Do 59,5 5 e elazl Sy, o Slase Jelse
S o S oS Ol 50,81 e (SMae - STl s
Jelge Boes s ol Olad g ol aiSloy uaS (goauiSades
Shae - gl WS (Do b slaix! Sy, 9 (SilSagy
Ivo] sas o (il 1) £98g Jlaxal oyl oS 5 5 diogy Lass 1o

bl OBl pas caslllas (ol slacosgaze (n St 5l (S
SeilSosn sla g, 5l eolaiwl b SHae - ISl oYM
4 EMG (Electromyography) 8,5 s.eq,:50l 5l oolazol asile
Sl s soylnl s il oo ULl g Sley Cusgams Jdo
W oiwe o5)35005 9 03 (glaob iy sla il 51 5580
ol @l Glp gam Sldllas o a5 58 Sliin Gy
o sy, cnl 5l e odhae — SISl i cilizie >y o YOS
S0 1008 ead e bl sawlie 4 pladl 5 oolanl
L aS 0g Ug)S soily (50590 5o o plxl sl ! slacusgase
Sy Al adly 5 5l LS 50 eSde Lylyd 4 axg
9 Q‘Jf)lf L\ du}LAA FLEIRWA ] gw)J..\A Ja.wy 0 M;
sy badeallygins coley 5 el galols Lai> b Gl e
898 plol Alflas (5,15 ool jo o suiilagy

S 5 A
EWS] gors a5 ols Glis pol> gadlas 5| Jol> gl

g oanSades S8 0 s el S ey (Hlas - S
Lolis (g3 ()50 slayally g 035 Vb 9,095 Slalad 5lise
e dbex l eloizl - Sy, Lo 5 laome Lo ¢ S0 58
§ il e Dl - Sl SIS g0 0 55e Iy ks alse
Pl Wl oo (Sopd Lol g Vb bYs (n 55k alex
@ 0> Sl G LS 5 g b 3y (s Dy 4 iyl
eyas 4 SBs plal )18 Db > Db - Sl piass
a5 s 4 YU ey b 1S ol g ailis g il g s o
e 50 7S 5 5055 enlial (glo gy 092y callyy) Lol e
Sisel pas 5 Seagisl e (55 sloelinal s 4 I plxl
Govb 4 culie la Jato 22y pas « SingisS )| ool ol
75 Az 45l eizmen g 085 Li> g9 ) oS Sy &S

4. Jahangiri M, Abaspour S, Derakhshan Jazari M, Bahadori
T, Malakoutikhah M. Development of comprehensive
occupational health risk assessment (COHRA) method:
Case study in a petrochemical industry [in Persian]. J
Occup Hyg Eng. 2018;5(3):53-62. [DOI:
10.21859/johe.5.3.53]

5. Séanchez AS. The importance of ergonomics in industrial
engineering. Ind Eng Manag. 2014;3(1):2169-316. [DOI:
10.4172/2169-0316.1000e121]

6. Darvishi E, Meimanatabadi M. The rate of subjective
mental workload and its correlation with musculoskeletal
disorders in bank staff in Kurdistan, Iran. Procedia Manuf.
2015;3:37-42. [DOI: 10.1016/j.promfq.2015.07.105]

VFo) oyl oF oylos e 0590 ¢ s0gigS jladma | Ve


https://doi.org/10.4103/ijpn.ijpn_16_17
https://doi.org/10.22059/ijaedr.2021.327963.669068
http://dx.doi.org/10.21859/johe.5.3.53
http://dx.doi.org/10.4172/2169-0316.1000e121
https://doi.org/10.1016/j.promfg.2015.07.105

OLSes 5 (s g0l

10.

11.

12.

13.

14.

15.

16.

Besharati A, Daneshmandi H, Zareh K, Fakherpour A,
Zoaktafi M. Work-related musculoskeletal problems and
associated factors among office workers. Int J Occup Saf
Ergon. 2020;26(3):632-8.

[DOI: 10.1080/10803548.2018.1501238] [PMID]

Idkhan AM, Baharuddin FR. Comfort temperature and
lighting intensity: Ergonomics of laboratory room machine
tools. Int J Environ Eng Educ. 2019;1(2):53-8.

Raeisi P, Hasanzade E, Geraie M, Kabani J, Kakemam E,
Mohammadi S. Occupational stress and cognitive failure of
nurses in clinical errors in the teaching hospitals affiliated
to Iran University of Medical Sciences [in Persian]. Iran J
Nurs. 2018;31(113):52-61. [DOI: 10.29252/ijn.31.113.52]
Coury HICG. The effects of production changes on the
musculoskeletal disorders in Brazil and South America. Int
J Ind Ergon. 2000;25(1):103-04.

Woolf AD, Pfleger B. Burden of major musculoskeletal
conditions. Bull World Health Organ. 2003;81(9):646-56.
[PMID]

Backs RW, Lenneman JK. Enhancing cardiovascular
mental workload assessment in the field using autonomic
principal components. In: Harris D, editor. Engineering
psychology and cognitive ergonomics. London, UK:
Routledge; 2017. p. 261-8.

Abbasinia M, Monazzam M, Ghasemkhani M, Sadeghniat
K, Aghaee H, Asghari M, et al. Survey and comparison of
sleep disorders in shift workers in the automotive industry
[in Persian]. IOH. 2013;10(3):37-44.

Ferguson SA, Marras WS, Allread WG, Knapik GG,
Splittstoesser RE. Musculoskeletal disorder risk during
automotive assembly: current vs. seated. Appl Ergon.
2012;43(4):671-8. [DOI: 10.1016/j.apergo.2011.10.001]
[PMID]

Beaton DE, Bombardier C, Guillemin F, Ferraz MB.
Guidelines for the process of cross-cultural adaptation of
self-report measures. Spine (Phila Pa 1976).
2000;25(24):3186-91.[DOI: 10.1097/00007632-
200012150-00014] [PMID]

Mokhtarinia H, Shafiee A, Pashmdarfard M. Translation
and localization of the Extended Nordic Musculoskeletal
Questionnaire and the evaluation of the face validity and
test-retest reliability of its Persian version [in Persian]. Iran
J Ergon. 2015; 3(3):21-9.

17.

18.

20.

21.

22.

23.

24.

25.

Mazloumi A, Ghorbani M, Nasl Saraji G, Kazemi Z,
Hosseini M. Workload assessment of workers in the
assembly lines of a car manufacturing company [in
Persian]. IOH. 2014;11(4):44-55.

Haraldsson P, Jonker D, Strengbom E, Josefsson KA.
Structured  multidisciplinary work  evaluation  tool:
Development and validation of a multidisciplinary work
guestionnaire. Work. 2016;55(4):883-91. [DOI:
10.3233/WOR-162454]

. Yang ST, Park MH, Jeong BY. Types of manual materials

handling (MMH) and occupational incidents and
musculoskeletal disorders (MSDs) in motor vehicle parts
manufacturing (MVPM) industry. Int J Ind Ergon.
2020;77:102954. [DOI: 10.1016/j.ergon.2020.102954]
Khandan M, Mirshekari F, Koorsani E, Mosaferchi S,
Koohpaei A. Subjective workload and musculoskeletal
disorders among workers of a manufacturing company in
Iran. Biotech Health Sci. 2018;5(1): e13599.

Jafari Roodbandi AS, Ekhlaspour F, Naseri Takaloo M,
Farokhipour S. Prevalence of musculoskeletal disorders
and posture assessment by gec and inter-rater agreement
in this method in an automobile assembly factory: Iran-
2016. Proceedings of the 20" Congress of the
International Ergonomics Association; 2018 Aug 26-30;
Florence, Italy.

Vandyck E, Fianu DA. The work practices and ergonomic
problems experienced by garment workers in Ghana. Int J
Consum Stud. 2012;36(4):486-91. [DOI: 10.1111/j.1470-
6431.2011.01066.X]

Vargas-Prada S, Coggon D. Psychological and psychosocial
determinants of musculoskeletal pain and associated
disability. Best Pract Res Clin Rheumatol. 2015;29(3):374-90.
[DOI: 10.1016/j.berh.2015.03.003] [PMID]

Da Costa BR, Vieira ER. Risk factors for work-related
musculoskeletal disorders: a systematic review of recent
longitudinal studies. Am J Ind Med. 2010;53(3):285-23.
[DOI: 10.1002/ajim.20750] [PMID]

Dos Santos Leite WK, da Silva Aratdjo AJ, da Silva JMN,
Gontijo LM, de Aratjo Vieira EM, de Souza EL, et al. Risk
factors for work-related musculoskeletal disorders among
workers in the footwear industry: a cross-sectional study.
Int J Occup Saf Ergon. 2019;27(2):393-409. [DOI:
10.1080/10803548.2019.1579966] [PMID]

"m

| 1) sl oY o yleds Ve 0590 (09395, alxo


https://doi.org/10.1080/10803548.2018.1501238
https://pubmed.ncbi.nlm.nih.gov/30015596/
http://dx.doi.org/10.29252/ijn.31.113.52
https://pubmed.ncbi.nlm.nih.gov/14710506/
https://doi.org/10.1016/j.apergo.2011.10.001
https://pubmed.ncbi.nlm.nih.gov/22036450/
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
https://pubmed.ncbi.nlm.nih.gov/11124735/
http://dx.doi.org/10.3233/WOR-162454
https://doi.org/10.1016/j.ergon.2020.102954
https://doi.org/10.1111/j.1470-6431.2011.01066.x
https://doi.org/10.1111/j.1470-6431.2011.01066.x
https://doi.org/10.1016/j.berh.2015.03.003
https://pubmed.ncbi.nlm.nih.gov/26612236/
https://doi.org/10.1002/ajim.20750
https://pubmed.ncbi.nlm.nih.gov/19753591/
https://doi.org/10.1080/10803548.2019.1579966
https://pubmed.ncbi.nlm.nih.gov/30735099/



