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Abstract

Keywords

Background and aims: Musculoskeletal disorders related to work are one of
the most common causes of absenteeism. In order to reduce the damage caused Assessment
by these disorders, first, we should try to identify the risk factors and the factors
affecting it, and in the next step, evaluate them. The purpose of this article is
a systematic review of the methods of risk assessment of ergonomic factors Measurement
related to musculoskeletal disorders.

Musculoskeletal Disorders

Risk Factor
Methods: In thisreview, all articles published in Persian and English in the field of
ergonomic risk factor evaluation methods related to musculoskeletal disorders
(March 2015 to December 2022) (last search date) were investigated. For this Tools
purpose, a systematic search of articles using Persian keywords (methodology,
hand carrying loads, observational methods, instrumental methods, self-
report methods, physical condition, questionnaire, musculoskeletal disorders,
upper limb, lower limb, evaluation risk, ergonomic assessment, posture
assessment) and their English equivalents were performed in PubMed, Google
Scholar, Web of science, Cochrane library, Embase, SID, Scopus, Magiran Iran
Medex databases. Unrelated articles were removed using PRISMA statement
guidelines, and finally articles that were completely related to the study were
examined. GraySource and BASE databases were used to find gray sources.

Posture

Methodology

Results: Initially, 1176 articles were identified from different databases and a
total of 82 articles were selected for final review. In some reliable sources, the risk
assessment methods of ergonomic factors related to musculoskeletal disorders
are classified into three categories: observational (42 articles), instrumental (11 Accepted : 2023/11/28
articles) and self-report (29 articles). Pen-paper-based observational methods

were among the most common methods used in ergonomic evaluations. Among

the investigated individual reporting methods, the Nordic questionnaire was the

most widely used tool (87/. of the articles), followed by the Cornell questionnaire

(137. of the articles). Some occupations, such as nurses, also have specific methods

for assessing ergonomic risk factors (MAPO, DINO).
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Conclusion: It is suggested that the ergonomic risk assessment methods of
musculoskeletal disorders should be multi-factorial (individual, occupational
and psycho-social) and specific methods should be developed for jobs with
high diversity in job duties.
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EXTENDED ABSTRACT

INTRODUCTION

The present study was conducted with the
aim of investigating and identifying the risk
assessment methods of ergonomic factors related to
musculoskeletal disorders as a systematic review.

METHODOLOGY

In this review, articles published in both Farsi and
English were examined by the authors in the context
of the application of ergonomic risk factors assessment
methods related to musculoskeletal disorders. The
results obtained by the authors included 1176 studies,
and finally, 82 articles were reviewed according to the
specified entry criteria. The authors used GraySource
and BASE databases to find gray sources.

The authors selected texts using electronic
databases. These databases included PubMed, Google
Scholar, SID, Web of Science, Scopus, Magiran, Iran
Medex, Cochrane Library, and Embase. The terms or
keywords used by the authors include: methodology,
manual load carrying, observation methods, device
methods, self-report methods, physical condition,
questionnaire, musculoskeletal disorders, upper
limb, lower limb, musculoskeletal symptoms,
risk evaluation, ergonomic assessment, posture
assessment, ergonomic method, and observational
methods based on pen-paper. The authors performed
searches in databases using these terms and their
English equivalents.

The authors used the following criteria to screen
the identified sources:

A: Selection of original articles with full text in
both English and Persian.

B: Exclusion of review articles, editorials, letters
to the editor, articles presented in conferences, and
reports.

C: The period from 1394 to the end of 1401 (March
2015 to December 2022) (last search date).

RESULTS

A wide range of risk assessment methods for
ergonomic factors related to musculoskeletal
disorders have been identified and classified by the
authors under three headings: observational methods
(indirect), instrumental methods (direct), and self-
report methods. Each of these is explained in this
section.
1. Observational methods (indirect)
1.1. Based on pen and paper

From the early 17th century, methods for recording
the positions of the human body became available.
However, until the development of the Prill method,
the recording of the position was done using drawings
or photographs and supplementary narratives. The
Prill method involves the use of a paper card called
a Posturegram. The analyst is required to observe,
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select, and then draw the desired position in a job and
categorize the body position according to 14 different
positions of the upper and lower limbs in relation to
three reference planes. This method allows matching
recorded states with digital data transmission and
processing, but it takes several minutes to complete a
state and is therefore unsuitable for dynamic activities.
The number of exposure factors assessed by different
techniques varies.

1.2. Computer-based or videotapes

A wide range of video-based observational
techniques have been developed to assess postural
changes for dynamic activities. Examples of these
techniques are given in Table 2. Each of these methods
records data on a video tape or computer, which are
subsequently analyzed objectively using dedicated
software. A worker’s postural changes are recorded
in real time for a work period, and multiple joint
segments may be analyzed simultaneously. A number
of dimensions may be determined, such as distance
traveled, angular changes, velocity, and acceleration.
Analysis may involve the use of biomechanical models
that represent the human body as a set of joint links
in a kinetic chain and use anthropometric, postural,
and manual load data to calculate intersegmental
forces and moments. These complexities range from
2D static models to 3D dynamic models. The costs
of the aforementioned systems can be significant
and require extensive technical support from highly
trained operators to operate effectively. They are time-
consuming to use in practice and are more suitable
for use in recording and analyzing simulated tasks
rather than conducting practical assessments in the
workplace (12).

1.3. Instrumental (direct) methods

The authors have identified a wide range of
methods that rely on sensors directly attached to the
sample to measure scoring variables at work. Examples
of these methods are shown in Table 3. These methods
range from simple, hand-held devices for measuring
joint range of motion to electronic goniometers that
provide continuous recording of motion across joints
during the execution of a device. Lightweight devices
for direct application to joints have been developed to
measure finger and wrist angles and forearm rotation,
along with corresponding systems for computerized
data analysis.

The Lumbar Motion Monitor (LMM) is a three-
axis electrogoniometer designed to record three-
dimensional components of trunk position, velocity,
and acceleration. This system is designed to be placed
on the worker’s back and tracks the movement of the
worker’s torso during work. Marasetal. (1992) reported
that the LMM was approximately twice as accurate as
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a video-based motion assessment system. A possible
drawback of the system is that the maximum duration
of continuous data collection is limited (about 30
seconds), so tasks involving long cycle times must be
divided into short time intervals. Additionally, the
LMM does not drive motion at the hip joint, which
greatly contributes to low back motion. In general, the
electrogoniometer system adopts a simple concept,
that is, the direct measurement of joint angles. It
is easy to use and its registration is accurate and
reliable enough for epidemiological studies. However,
attaching goniometric devices to a body part may
cause discomfort and potential changes in postural
behavior. This system is limited to planar movements
and has difficulty with complex joints such as the
shoulder/arm. In addition, installation, alignment,
and calibration of the system are tedious tasks that
require more precision to minimize errors.

Another direct method is the simultaneous
recording and computer analysis of myoelectricactivity
(EMG) (Figure 2). This device can be used to estimate
muscle tension. Although this relationship may be
non-linear in many situations, careful interpretation
is therefore required. It may also be used to assess local
muscle fatigue that relies on changes in the spectral
characteristics of the myoelectric signal, although
reinterpretation may be difficult. Direct measurement
systems can provide large amounts of highly accurate
data over a wide range of exposure variables. Attaching
sensors directly to the subject may lead to discomfort
and possibly changes in work behavior. The increased
data generation capacity of many of these systems may
be considered impractical by many clinicians because
of the time required to analyze and interpret the data.
Direct measurement systems require significant initial
investment to purchase equipment as well as resources
to cover maintenance costs and hire highly trained
and skilled technical staff to ensure their effective
operation.

1.4. Self-report methods

The assessment of physical burden, body
discomfort, or job stress may be conducted through
self-report methods, taking forms such as “body maps”,
questionnaires, physical exposure to WRMD hazards,
interviews, and checklists. The subjective assessment
of body pressure and discomfort has been the most
widely used due to its ease of use and apparent validity.
It appears that the questionnaire approach is the most
common method used in epidemiological studies
that aim to assess the situational burden. Mindfulness
methods are so popular that some authors even
believe that “if a person tells you that they are busy and
hard-working, then they are busy and hard-working,
whatever behavioral and performance measures show”
However, subjective ratings are susceptible to many
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influences other than the task or workplace under
investigation. For example, it may reduce response
variety and obscure the overall user experience. Also,
studies have shown that self-report approaches have
very low validity and reliability in relation to the need
for ergonomic interventions.

Workers’ self-reports can be used by the authors
to collect data on workplace exposure to physical
and psychosocial factors using methods that include
worker diaries, interviews, and questionnaires.
Generally, data collection has been by written records,
but recent innovations include self-assessment of
video footage of work tasks or the use of web-based
questionnaires. Some examples of studies using self-
reports are shown in Table 4.

These methods have advantages such as: easy to
use, non-interference in a person’s work, can be used
in a wide range of work situations, and are suitable for
examining a large number of subjects at a relatively
low cost. Large sample sizes are usually required to
ensure that the data collected are representative of the
occupational groups under study. The main problem
with these methods is that workers’ perception of
exposure is inaccurate and unreliable. Additionally,
difficulties with self-reporting may arise from
different levels of literacy, comprehension, or question
interpretation. Although quantification of absolute
exposure levels using these methods is not definitive,
occupational groups at relatively higher risk can
be identified for more detailed analysis using other
methods. Their levels of reliability and validity have
been reported to be very low for use as a basis for
ergonomic interventions.

DISCUSSION

The present study was conducted by the authors
with the aim of a systematic review of the risk
assessment methods of ergonomic factors related
to musculoskeletal disorders. Obviously, there are
different methods available to assess exposure to
workplace risk factors for WMSDs. The choice of
methods depends on the nature of the research and
the purpose for which the data will be used. The
chosen method should fit the requirements of the
developed measurement strategy. Some methods are
only suitable for use by skilled researchers and require
extensive use of resources. Other methods that allow
for more general, observation-based assessments
are better suited to the needs of occupational health
and ergonomics professionals or those from related
professions, who have limited time and resources to
conduct assessments. These professionals are often
faced with the challenge of preventing or reducing the
number of MSDs in the workplace and need a basis for
determining intervention priorities.

Although it is widely accepted that poor work


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

Kouhnavard B, et al.

posture is one of the important factors associated
with a variety of work-related musculoskeletal
disorders, other occupational risk factors (such as
force, frequency or repetition of movement, duration
of work, etc.) are also important. Ideally, in assessing
work-related musculoskeletal risks, all possible major
risk factors should be measured. However, this is
problematic; because little is known about the relative
importance of each risk factor. Therefore, it is difficult
to weight the dichotomous risk variables that describe
the exposure. In addition, knowledge about the “safe
exposure level” from which exposure can be measured
is limited. As a result, there is no consensus on how
the different scoring variables should be integrated
and interpreted as “dose”, and there is a wide variety of
classifications in variables such as posture, movement
(repetition), and thus in comparisons between
methods. This causes various problems.

Another problem with using existing risk assessment
methods is that in many cases a risk assessment method
is developed for a specific research objective, so the
tool may focus mainly on the situation it is originally
intended for. Asaresult, these methods can be “misused”
in situations where the tool was not developed for that
purpose. Task identification is another important issue
to consider when assessing exposure. For example, with
the same observational method, different observers
may still obtain different evaluation results from the
same job because they select aspects of the evaluation
for different tasks in that job. Job title is often used as
an exposure variable, but studies have shown that risk
estimation in terms of job titles cannot be a practical
basis for ergonomic interventions. However, this does
not mean that the nature of a job is not important in
assessing exposure. On the contrary, it is first necessary
to understand the nature of work. For example, whether
the work is highly dynamic or static, whether the work
involves manual handling or repetitive motion, and
further, understanding whether the work has multiple
subtasks and, if so, whether these tasks should be
evaluated separately. This is also necessary before
applying the exposure assessment method.

In general, practitioners tend to focus on monitoring
and/or identifying problematic jobs/activities to decide
whether ergonomic interventions are needed, and if
so, whether the interventions are effective. Specialists,
on the other hand, although sometimes having similar
goals for their research purposes, usually require much

more detailed information about the job than non-
professionals. Therefore, the amount of detail required
will guide the choice of exposure assessment method.
Finding a “safe” level of physical exposure for any job
appears to be difficult and requires accurate data to be
collected. While focusing on change or direction of
change in exposure may be a more realistic approach.
However, the exposure assessment should be able
to determine two things: whether the ergonomic
intervention is necessary for the job (risk/no risk),
and if so, whether the intervention is effective. Future
development of exposure assessment methods should
incorporate both the views of experts and the needs of
experts with the aim of achieving a practical and valid
method for its purpose.

CONCLUSION

Assessment of exposure to risk factors for
musculoskeletal disorders in the workplace is a
complex and challenging field. A wide variety of
assessment methods have been developed and
described. A significant challenge has been created in
choosing the appropriate method or combination of
methods from this range. More general, observation-
based assessments seem best suited to the needs of
ergonomics and occupational health professionals (or
those from related professions) who have limited time
and resources and need a basis for setting priorities.
They interfere, it matches.

However, it is suggested to develop methods that are
used in a multi-factor manner (individual, occupational,
and psycho-social) to assess the ergonomic risk of
musculoskeletal disorders. There is also a need for
businesses with a variety of job duties (agriculture,
service, etc.) to benefit from specific ergonomic risk
assessment methods. One of the major limitations of this
study is the lack of access to the original article of some
studies, which caused some articles to be removed.

ACKNOWLEDGMENTS

This article is a part of the research thesis in the
Ph.D of ergonomics degree with ethics identifier
IR.TUMS.SPH.REC.1401.138 and project code: 1401-
3-99-62038 at Tehran University of Medical Sciences

CONEFLICT OF INTEREST
The authors declare that they have no conflict of
interest.

How to cite this article:

Adel Mazloumi, Mojtaba Khosravi Danesh, Bahram Kouhnavard, Mansour Shamsipour. Investigation general and
specific methods of assessing ergonomic risk factors related to musculoskeletal disorders - a systematic review. Iran

Occupational Health. 2024 (01 Apr);20:37.

*This work is published under CC BY-NC 4.0 licence



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

http://ioh.iums.ac.ir

“'-\

dl/l/b/&/l‘/

FYNEY - Yo 6,90 3

LI 7 ==

Hl

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

OYWS1 b b 3o S0 g3 g 31 (51 5 5T 1 S 5 (S ) 5 (olAiSN g (0908 S (o9 5 (w3 99

Wl (549 g0 Aaflle - INas — st

Ol (IR el Sz pale olRuiils cudligs 0aSiil ¢ glad > Cudligy wdine 0g)S bl 1 s0gllre Jale

Ol elig (olprs (S iy pole olKuisly ccublagy 0aSuisly ((gldd > Cubligy (wlige 09,5 t(PhD) aasS (55D 11D (69 S N0
Ol ele ol (Kb pole oKl cubligg 048Kl ¢ glad > Cubligy (qwdigs 05,5 ‘(PhD) S (43S (gezmiily (g 0diuw g5 #) 23)53.&95 p"@

Lo jlgaals’

b))

e — Sl Y]
LS)af o)'l..\jl

2581 S

SE6Y

Sl

sld ()

VEANNVE sl gl

VYN il doyb

bahramk2011@gmail.com

Il e Sz pole oSS iy slars 81Siggy ool Ll 5 Slllas i J3s) 09,5 leily £yge ool jgaaie

oS>

Sl GRS >l ) 5l st Jle o5 ol Sl (o ) L o ype (e — Sl Y i Bd g dige
el ol ol e dlogo 13 5 ol 2 ISt else g LSl Sy (lolis 30> L Lanl Y () 51 (80
YN Lagpo SpogisS ] (sloysiSs Sy ) solais] g Logas slods) » diollsi (5550 clio oyl 5 Ban
g Shas - Sl

Sy 2] sl gy e 3 (oSl 5 )l (i & 22d0ly SVlEe S ()90 adlllas (] 5 oy 2 (H3
G v-ya march V-V 3l cold WA oy ojl 5 Mae — Sl SYMBI L bipe SeogisS)l o )g5l
o3zl b Yo siapllss (ommins jolaie opl (slyr 083 S5 o)y 390 (siwe Go)b opy3) (Y+YY December
S35 el g, e onlSius cla g, ecsl sanlie elb gy ol s oo eslid (B9)) ooy (glS LS ]
byl «Se09365 5 o)) Sy (b))l (Sl plail ( SBgd plusl ¢ SMae — Sl CYMS! cdolichunyy ¢ S Caumdg
PubMed, Google Scholar, SID « Web of science _sleMbl cloolSol ;3 bl Sl Jolao g (yzewss
Jeddlygzd 3l elizal b .0 el .0gy Embase 4 «Scopus, Magiran, Iran Medex ,Cochrane Library
8,5 3 sy 590 dalllasly Laiyo SalS’ S Vlis Lyls 5 €85 &g Laripo et Ylio Gl (PRISMA) Lojy s gl
35 oozl BASE 5 GreySource sl ool 1 s ymusl mlio 28l (gly Cpiomon

Sl g syt el Al AY ggaime 55 5 bl Cilieo oMbl (slaolSyl 5| dllio VIVF slaws i) 3 1l asdly
33 ke~ Al YIS L oo SpngisS) sl g Sy i) sl gy e e | oy 3 tind
e ol oanlie cla by, Migd e (et di (Alis YA) 535055 5 (lio 1)) LalSis dlis ¥Y) (ol ounlio atud
@dd gy (555095 sl D9y (e 3 39 SueisS ) (slo 2l 53 o3kl 050 sl gy cn i iy S ASE—lE
e 5 Jelin 1 (5t 33 (©lin 5 TNY) S ol (e 5 (S¥Un I TAY) 3] (52,208 . S3y55 Ay
(MAPO« DINO) 1l; oo Sso555 ) (5ol Snsy (o)) polazsl slo 29, gl 5 iy

— oy 5 b 69,8 ole siz D jmr SagisS )| Sy bl sle By 905 (oo Slatiin 16 S doeil
ol A ol slo g, o lis llsg 13 WL £33 (sTls Sl sl rmias 5 oo (elas!

Cgu/o.h‘uuﬁ)/)féﬁuc ‘,é)Lv“

U/).qu,i..?/u pole olKib S Culon Porned
((Project no.: #y-yA-9-r-1r-1), IR TUMS. SPH.REC.)¥-),)}A.).

:llio oyl s slciw! o gl

Adel Mazloumi, Mojtaba Khosravi Danesh, Bahram Kouhnavard, Mansour Shamsipour. Investigation general and
specific methods of assessing ergonomic risk factors related to musculoskeletal disorders - a systematic review. Iran
Occupational Health. 2024 (01 Apr);20:37.

ol 438 55 5920 CC BY-NC 4.0 b sl ST aw s 33900 4 alliio ¢yl plibassl™

Iran Occupational Health. 2024 (01 Apr);20: 37.


http://ioh.iums.ac.ir
http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

Cymme 525355, Blod 4y o)1 slo el L)
SIS 9 Jliol (gm Ghn nlple 1ed (o0
oealS o b gy cpl 5l eolainl b SMae - oISl
s5biieds SagisS )l (2,55 50 105 aalss figa o o]
6)15 L;LQ.L:.s:m 5o LS’)LAC - u,_..l.i...q‘ LgLQw.mT u...&blf
ailg oo a5 15 bl B JSis olic don 0yl
g bl ol atsls i o]l g489 50
J=oly a4 phicews luaie; ailgs co 1518 0,55
(F)ogis |15 laxs jo Dhac
Joloe b agzlse o)l 595500 sl p polo Jl> o
ol (dlac - SISul YW 59, 50 Jss S,
Jolis la g, oyl 0,0 0929 calizee o o9, IS 5
= ‘5&)1}5.:95 3 Ga;l.i’;..»o (sl oaslice slo g,
Sty b agzlse (23] slosalis sla g, (V) ol
5‘531.“1 Jdo 4 Hac - LISl oS sle 4a516
5 eoliiul 0590 slo Bgy (p 5 ) (o ae oS
o> 6‘ oo live Lng ui’ﬁ) Saws Lo A0 O‘i‘
plas g Slizs ( SBgd) oy calitee sla slail L)
9y O Sglds 4 azgi L (A ewl LS 0,50 i
clie [l SO Ol () 0,5 slasla o Es5 g o
B gla b, ail 2Slp e Wilg o
5 LisS « 3,5 gueg iSUl aiile ola Il 5l eolaul Jolis
780,58 (2 )5 sl ybg, all oo i o
2 2Lyl SO b L1550 asliiin y SO Jels
sl o>l 5l cab glacew! als ca> o
Sy ol saoys Wb ol dlae - 2l
gyl e a5 5 ol 85850 Lelse 5 b g2
REBA .QEC .OWAS slo g, 4 g5 oo byl dlas5las
LUBA (OCRA (RULA (sl yig, oy pled b3, e g
MAC NIOSH (sl g, 05 S8 plasl b3, e g
olaiz! gla iy, o (Lb caws Jo 2bj5)) - g KIM
4 axg Locls o)L'L\ (... P ROSA .DINO MAPO)
@LwL..uj r d..\.@l.: )JL‘> 4}.][.’46 W L)L"’ &.AJLE.A
Sl ,gS Sy b))l (polaisl g (ogee sla s,
O ygeay SHhae - Sl ST L Las o SogisS )|

OhlSen 50,5055 ol e

dodio

J.:_lo Q t_g)lf b 5o @)La.c -k_,’_’;li.a‘ EAES
aloz 3l 5 009: (0L ) Crodl SlHlo VL slo iy 32 g g4
OIS pl il o 5L gy Lol oS
Lo g (S 50 Dlare g la SIS 005555 51 (S
G053 5 05l slaal ) eanlid 5 S B,
Jole i odee 5L Lo o  Dlae - Ul YL
S ol 5 b aie Gl OIS by (528 Ces
Ot et dhex g il (oo Jled 40 I (595w (Sl

Gl dax 3l Dlac - SISl o o100
9y 9 b (59,8 Jolse a5 aitivn sle v o
Jelge rasien Lo ol asaas b g ol o cloix!-
adlas paix . Canli g (Bl iz oo 2o (59,9
9 O% 039 Lazlh o gl - 590 Al Sojglseeny]
SN ooy arle bl Laes o peusgs | LE-MSDs
So d9den b Blr b 0j9a8lal (lyiea a5
5 o8l ool g 1 fold (Jid Slas Jelge
(S5 > Lply sla)ls g S byl Joo
S ol el oaisS wWSain i slaixl - Slgy Julse
Coler dad colo;y aile e Jad oj5e o
Sl 00 )a.’>L..M.A WS W) 55)0 ;LLM: w)...m‘j ub&o&
bzl Gy, s Jele o ol (Lt cols) a5
o szl colem b Jole ). Gl LE-MSD (4l 5,
G0 sl Jule a5 0gd o o ) Ken s
;wa. w/v.w‘ ‘U"‘)" 09)1.9 | L; 9 5.") sﬂ S0 6‘).’

Ll (it ks Jeloe np mee 51 S
EOI=o Sldlas ..\.wl.’ < ,_g)ls wl.ucl.» LgUb).?u»y
alox 3l Callasl yorwgs a5 Wil eols Lis aiw il yo
S5k 186) Sa ogna 3 Jule (ot
alox 51 )15 Laore jo Sdlac - SISl WS sl
il sl oged 5l g ke yo a5 29, OTL e
(O)358 (oo a8 )5l )3 b3l sle 9 057 Olyre
ssbhie 4 S5 slo byl s UL sla b,



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

S onde OV G aius g g cnll - aisn o 09 g
S5 )Li‘,.::j\ 3 6}@00&] cS‘ﬁ Lc}:]) 6[@&«».]\)}:,&0
e )L | anlllass yge Ve Ll

sl
Sl ,5S e Sy bl slo (o, 5l (srmg il
A Zod  Sdlac - SISl SIS Las 1o SiegisS )|
sl gy el as wilowds gaaib g olulid lgie
(Mw)smlim;o LgLas ufbg) ‘(Wr.c)é‘o..mw
@ Cond (pl 5o 5 aldl oo (LB)5055 slo g, g
Yo gy )0 090 oo aSloy plaS a  ld
VS .ca,8 )18 ol oy 990 dllie AY olass
) oo ol Yl aVln slows Wiy, Judow g a3
ol e Hlail Jlo elul 5 OYe Lams go ol

Y|

(owiies yuf) ol oanlico slo L35, )
el g ol tte )

S sle @laghyy eeade 3 Ll
Oley B Lel 8,5 51,8 o s 5o (Ll s slaansg
L l.Q‘SMJLD.’ Sloslaiwl b cumdg o o o g,y drwgd
n Ghey ddise pll (eSS slaculy, g oS
Posturegram ol 4y aels’ o )5 G 5l oolatal Jolis
So o 1y B 0550 Caxdy Cuwl cilbbge Sl ol
ON Cerdg g a9 QB osalin Jis
S g SBgd pluil alitre Conden VT s |
& by Gl ST (G Aled g e dmis A 4y o
sools isls g JEslb saiscds slacassy sllail
A oy S oSS (gl Lol cams oo 05l iz s
Sl slacadlad sl p cnlplo g 025 (oo Job adido
Gl SuSS L a5 apalge Julge ol cowl cunslinls
LS e (V) el Sglae Wgd oo 2b,l Al
slme |y o calisee slagion (srdg (b))l aid L]
S5 azlse ;551 uaa Ll o 2T Ll eails oo
S oo 205 ) S

e 09 630 5 Oyl sblie sl b s !
i 5,5 b b I w0 eolal
Jdoas 1,55 samlie Koo sla g,y 5l oolanul aS
g, 3l golaws .og aalgs lads suis olou! O]
3 5 sl o5 Sl b bl sy IS
slrosls (ayllbg ongame . aiiS oo w2l )81, dgzlge Jolge

I3 P9)

Ok @ eadoly Ve 5550 aslllas ol o
Sl sle (g, 9l ey 50 (oSl o8
ENSERTRTRENCINE IR KRNI ERE o
3513 oy 2 990 (e - S

SS9 iSdlools (sl ol sl eolaiwl b ygie o]
PubMed, Google Joli ools oL () als plxl
Scopus, Magiran,.Web of science Scholar, SID
.5y Embase 4 Iran Medex ,Cochrane Library
09,y el ouls eolaiwl guldS LS b wlMasl
ey sl oamline sl Ghs; b (Fws Jom ol
(SR Candy o 85053 o ) e gla
(B8 plal ( SMac - Ul OIS aoliius
Sty ) st - Sl (Dl Sl el
Soo995 5l gy oz (2l «Seegiss ) 2L
Lol oSl Joloe 5 polaizl 5 (sogae sl 3, 9
gle 8L lp 005 plonil (SleMbl slaolSl
oolazwl BASE ¢ GreySource sla olSL 5l (5 5S>

&l XL lp p syl
roud oolaiuwl oul o Ll

ol 4 el e (gl ol ¥lis bl 2l
= 9 gl

s Ay Al ey <6590 DY R0 BA> 1
o155 g ba il ;215 50 sauial] )| Y s

march)\ ¥+ Sl cold VWAF ;oL i@

— g2 7,6 oy ,51) (December 2022 52015

(Sl o3l ol yo Ylas slaws (¢ iSTlas Laasl oy

“OR” 5 “AND” SLulS 09,5 cms g2 oo 4o
B9 sbolly plos )0 saxina U5, cnl ol axslis
o eolaiw!

Al 6l b cand Sz g oIl 5l e giia gl
g a5 Al 00 S lay drwyy Sladllae wlile b))l
gz giload 2lb Clllas guias, b 2oLl
aS Wy, (0,05 @ adllas coa S 5l Lo sl L)
22 65 3 Jloil Gl (s el LT Sl o0lil
aslllas (nl 59055 (o wal B T Jelodt 5 plnil (>0
o SYlis Bl (PRISMA) L, o) S oy
addllaoly Las po BLolS” YU Lules 5 ol plonil Lo s
sl >k n._éL"-“”‘) Se Lo 285 3 (o) 2050
arwg | 3dUIL 5 oo, L5l (sla g 00 5,155 45 ol


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ich.iums.ac.ir on 2026-05-09 |

[ DOI: 10.61186/i0h.20.2.17 ]

[ PubMed, Google Scholar, Web of science, SID, Scopus, Magiran, Iran Medex ]

OblSen 93,5055 el

adllas 350 Ve ) 5 gy g Y SIS

18
16
14

e

o wlo dlio oloxs

2015 2016 2017 2018 2019 2020
Ju

04D (w2 dlie AY ol Ly, YJS-AH

Iran Occupational Health. 2024 (01 Apr);20: 37.

12
10
8
6
4
2
0

2021 2022

§ Sl a5l sids cdly yo Y lio oS 9 plgae Bl Yl
Y —_— Wah Bis
‘;‘? WY F=oluss
3 FAY —slows
J
>
; W Bis aslllae
e FAF = oluss
) YEA =slax
J
|
3
= suile Bl eYlie oo (SlgFed pas o 4 WYl
i E— Kl Bds addlhe Baa b Juls
. YYS —olaws
=) VPP —slass
g v
3
% CRBYT 33 00 (o) pp Yo
X
4;’ AY =oloxy



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

b osles C)La\ Iy aauss Q.,"I G@La;’él sl SS
oS ol G, S,y LS g 5,550 Mls,u
Copde g ‘5,1%)')1 l has 6,.15,‘,1 ‘_;Laas’ol)ls
PP @by o S shls Jelive alox 3l onles
968 I s, sl Jod 5l 55,9l Jeliwo o s
..35.0.3 o)Li‘;‘ 6)lo|5 Lg)tl.u).% J.cl......o

&S o p ol MAPO g, 5l )l (oo Jle lgie
L5Lzz>‘5';>l)l:» oaisS obul sl eSS, PSR
Q\)L’;..,;).; 49 )l.o.:.? L_,>_,l.>ul_> )’I wb GS)LA: - ‘_,;‘;lxal
sl gy (piaaz 5l (S Vdsaz 0 05loy oo
sl 008 81| LT 51 siogs ol yats _solais!

it slo)lai b yaely o )T

2 e slanlin (LSS 5l iy b
soudld ly chxdy Dl b5l Gl g
SeSS pl 5l old diged . Cowl oails 0018 dxw gl Selino
b oy, ol 5 SO ol 0als 00,5l ¥ Jguz o o
& b 69l b g Jlg5 59, 2 1) b esls
Sy s gobaisl 53l a3 5l oslial b Ldlams a8 0iS
Sty St ol oo Jelod g e e
S5 (o0 b (5,15 050 S5 sl (28ls (Lo o S
Oleye job 4 Canl (See S i Giu (paiz g
st Sl Sae ool 31 (gl i Julons 5 & 32
g Sy o8l gl Dl (S > alold wiile ol
sl 5l eslial Jols conl (Sow Julos -olis
Slasgame Sy 4 |y oludl oy a8 wal  SilSage
Ol i oy S ek slawen
swd b g (Samdg o frag gyl sloesls 5l g amd e
ooliul (gdduie gy g b yliis anslxe (gly
b o Solwl sla o 5 La‘;m o) LS o
sloas 058 oo Joll ]y (gaman (Swlos sla Joe
Slp g wib ax g B Wl o SHIEe Slapiam
SLlnl Sl 00 (18 Sl 4 e 55l 0 e
ooy Jae 5o Lol 3l oaliiunl 2,15 53 00sdsb550T jlemms
Wby Judox g 4525 5 Jans o solatul gl g sl 5
2 ke sl 2l bl sl @ oals (g5l Al
V) sl 5 celin IS e

(f"‘*“""““‘)cs‘z’&"“") sl ey T
2 &S WAl anwg oy, Sl (s b
GpSoilul lp diged 4 loadine 4 ‘Ssl.(b)iw
4SS Wigd oo o )15 o o 20jliel sla nis

bl (2 5litel gt (pl a5 (S5e)gen]
Jelse 368> 450l & 4355 b ofugds eunsl gl o]
oS wb Jelge o Jolad b gl 59 b iz
br,lae (V) iz 20,8 (g0l o> b 2oLl
9 Lol slo Sy Wl Lo s, ol sle $bs)
o9y Sy b 2l el hog bl 51K e 0 See
o b (b, o yomly &S G-l sl walive la
ward g g8 blas o3 5l (60150 4 g ol ploml aily

(VW Jgaz) ol azlo bl g 2)s)

e sl oanlive ages sl () 5l (ol iged )
&3l - ol

ooy &l 55 a5 gl osmlive ogas sl s,
2120 (o0 )13 (2b3)l 0y90 45 G 5l (Ablie s il
) 4 L Wl 5l B pasls SoaSe b ols oglis
ol 3l el n (oo o SBE sla i3 b el
@) Slos plail g (JBg plusl o8 6 4l la g
S Py e o0 )18 bl 9yse Tz Ojg0
OWAS sl SasS a0 a8lyl oy 51 IS b))
oS wies glo S5 0y @, REBA 4 RULA
Jo red 4 aims (o ol 1) oo 51 ST L5
Ml Sy 3] o508 sl sy Glaie o | s
5O 9505 gy b Mac - ISl gla 16 4
Jlasl L s SI g OCRA wiile o S5 a5 >
DS (oo (2l (B plal pons

3wt b bl 4 ks s LUBA SSS 0
055 w53k eawd Jolts o (SBg3 slo i3 55 sy
b Shg, 5l (P ) Jsaz 50058 e aSloy 1S5
Sy i)l slp el - ol ol osalin (oges
WSS Ay e (las - Sl sl b
el o0 sl s, bl 5 sl 5 B g i Ll
@bl 5 2lyy o Al )0 &5 Sl mdgi 4 oY
(aRinl g oo = Lawgio = () O s o g,
el 00l (o A

sl odolico solasl slo iy, ;I olo digai .V
el - b8y i
el g Gln sl easlin slo by, 5]
S el Jb e ol ...xs)lof o8 et (ylby
Olnle s ) dibgain boes Jelive 5l (5 ks

& drwgi b &l oo S oD dime ol gl Jlo o


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

OhlSen 59,5055 ol o

Surppuey pue sjoo T, ‘ANAnoOY 9IIsod |
JUDWSSIsSy Apog-a[oy M [eIMMoLBY :YIMYV .
JuaWSsassy andne] APSHA

yudwissassy Apog aanug pidey |

}oayD dmsodxqg Yomy |

w)sAS Juawssassy arnisod Fuppropm oYeaQ |

e

e M g e ofe

Hsoh € .
e o S0 |<r Koo = Al f (400 g 63 of e oy S
HIVd eSS I = qee @ € B 6 o gl of (e Kofed o AR ST {8
el e (6o by S b s € o ki [0 (60 grep v g€ 2 o lon® € o oven (gD £ 0N ooy - e (o
1 rohep N e €y < (< o
bﬂ..mJ K_mJ
~ 6e0 oreee |9 m._.o_
vl 4E 6o S 3 €
VIMY 9 1B 2o €19 () gbqe € oo T VINY VAT T SVMO Qo
1A S DD gl a0d ey {19 qpo @S 9 oxré3 - eerbe oty
Qe
o g A 0w e H o qee Yo [ - R (B = o
VAN 650 (4 v sy RS o il el 5 (60 oy 5o 7 e Qe
! . ST (A e G 9 5o K0 - oo ® g5 {9 Her i 99 K €9 Kop o 5o w5 .
P o)
st Qo
. Kol ) o o bepiyy i o2 o by
NLER (D P 0 K o NIGER Rt e cakosidl =T S oo o - e e e | (@ ) gD k) 7 B e € = HEO g
49 SRS o€ [E 60 o (@ gopm a o600 (g0 6 (o of (5 60 emevo <€ = qemmee
¢ o e (e |0 e e
. KMJJ«?;M . G e o gl o o o ¢ A _Q.MJ Corton (S s e [ R emave = oxéep
s WD AT o ot g o ot G s o€ o€ e o - o s i oré3 e G ey o
IR A oy @ FHf? e 09 e D 0 € gy K™ g0
[T 2am) ~0 (oA %l enS o ¢ A aaa st B haan} FO e = <
SVMO o e bR - (D b oo 7 55 5 M S b s
£ € 0l € pep [ @9 Lo (R 6 oR o 6Zbe e — x| € v |77 6D v (= b |7l
o oo o Loe
ieaN) e
T9911d 5%1.“% ) o (S5 € o€ v Zope <ov o o A o 660 oy Aot € K050 € ool G e U
s (O e % ¢ ot emeve o Qe (€ w0 e s F i 6 5 oaovbe o - e sv SR o] oyl o ) 7 emeve 5 = qemee
LALERSL 660 (i 5966 o § gilc |2 w0 [ - of coi <ol (| oY ) oo - ReR fp bR o (K (60
nFe . . .
(i 3 2as orsie @ gfo T o 6y AR

Seb0 (b @ | 60D @ e 9 o K g - gov

[ 60-50-920Z Uo J1I'Je'swini'yol wodj pepeojumod |

[ £1°2°024o1/98TT9 0T :10A ]



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

o SegisS )l sl Sy (2l solaiBl 5 (sages slo b9y (s

syse, aannaday Jo Juswssassy |

[249] fy1anoe puey

juawssasse £poq 1addn ayy uo Surpeoy
suonoy 2annaday revonednong .

yuawissassy quirT-roddn prdey

JUSWISSISSY NS drwouoSig SunfTopm T, ,

i K9 o b arfe e e ey 0
LAy (A = o 8 o o e i e e o 6 (e el [ €60 K1D e g0 H v 99 0 5o (4 oS
Qe Se oo o o - #O oo € = vy
WIVH 650 (4 e e fmmee =R € epeo o€ (17 qlghn o of [ gor® - orvje eaorbe | St <o (| Bgm o T 77 (60 erqere = b (o
w)d @ gfq w0 60 o€ €
To® L3220 ahl Laonly
T e (Kol of e e g a0 e 6 €D 6 L[ 6 . ,x «_ < o 0 ] o
6 e o o - «
AVeNT R KD (D oo 0w K e o X oD gt T SCER M asa? e o s s
e o : : (€45 @9 (0 (€ emomm G € 28 00 ong)® B oo —
5 a5 e |
Fa
fevye <1< b .
. 177 = 1ERR T e =1 2 o
66 f o ooy fqe e . o
VA0 e s o9 <9 WL - 27 o6 o™ € (o™ | S e - 0o GO [F G qe | (e € e Qe Qe
2 S o G m. Lo A 19 (JUSWIAINSEAJA] SWIL], UOTIOIA o oo b S e - A fp g o6(HD g Ho( o5
(R ey G €
TVH HIDOY)
. . VOO0 XAANI Sl
. oo o 2 6 (o Seriow (0 RgHC € (e ¢ e oo o o s
WINY 8 jorye g™ o 1 1m° e ’ A NIVYLS |7 #0 erere (= vy g
ol SEH b jrpd g6 - of KO 600 [ g% B N
h (P 4 (60 |7 ¢ 7D oo 5C= qeee™
§F0 q by
1A s &2 . By
Va1 K19 A So(9 emein® o€ A € Fm el g€ e v K6 A (s (G | 27957 o 7O ooy &
by wdj e et 5 B A e o0 oo 7 e i
j
FOD ST A QSINM. IR (2 — 09 (e e € € o e vt (o g5 D A= Fese) by
VI o ko 0D oD ot (9 e 00 S A0 0 9 ) e S (o€ e ..
B () emeve |9 ey
e
oy ey Torsie o gho @ e 6 GGLd

fejov Sré0 (- b @ | 67 @ eare | o K gl gav

[ 60-50-920Z Uo J1I'Je'swini'yol wodj pepeojumod |

[£T°2°02'U01/98TT9'0T

Iran Occupational Health. 2024 (01 Apr);20: 37.

)|

loal


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

OhlSen 59,5055 ol o

Y

£panoeo1q Surpuey fenuew 10§ [003 JUSWIFLURY PUB JUIWISSISSY ST

yuawssassy quirT-1addn rermmondy |

oo o™

TR wove o el

9= o5 e ong™ o
e [sTH7 |ifos5 pre €00 |2 {9 €

Hanva (67 | S | AL IEHT [ o e HFY S e ¢ o] <6 <5
) (CHE gomg f o o) B 6055 € € o€
e K|9S 6 - 9 TER e q b e
o (R e & e e s € e gfem®@ e
a9 e
- Lo 9f Lo 6 el £ (€ oz (o U ) )
oy orp|e oo (€ -~ . .
I < e e s € 0 e o § e wodjo ) ve<y | € S5 <o ) v - -
A S
ISIPPAYD (9 §bc oo 0 qojevd o) (R o Dpber
soiorg (om0 K9 g T AT AT AR g Ty e it —
S HOL l.h:ﬂo&w e € (o2 of K gp jorifo sH o b i Loy €19 rorbo tp (g q (@ e - o
N RE < < e x
| il § sen emeve e v o) R o oo € v
VIny SaP s I, Jr e W
Al 2 vy g8 W0 S 0 e gl K|S e )+ (0 o612 6 = (s, - - ;
) . g - -
xapuy mmﬂ.h) s Mﬂnajaa e S
< - B kS - . . p
IS 1O ) QLY MY o o = e o6 b L9 L9 € o (o (e 5T [ €660 oo o e qE0 Qe <
(R s e €699 2 e v Hee 99 |0 @ B0 (€4 g e o
N
o
Y
s 7 s - Be o ety e g @ o7 cor e g € of gl o) o <
FOPALTHERS A 52 b ) |72 - mef” e e gve € of T - (R o LD B o - (e € by e - b W
o0 £ 5590 (€ gm0 T 8 = 1o K9 ek ol g (O <t o omyaf) o5 Eepbon - ome 2o e E
[
5]
e :
: K. 2 e el =]
frire i Torste mT o me e O Hqe 8
O
C
< - ohop P (( (60 o
fejov <ré( (- b i | 6e0 @ omae |9 e K g - qar E

[ 60-60-920g UO 11-Fe'suni'yol wo.j papeojumo( ] [£T°2°02'yol/98TT90T :10d ]


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

X9pul 10Jed1pul £y ,

SHRYD JUSWISSISSY Sul[puey [enuely

JUIWSSISSY [eINISOJ ONUOUOSIF [9A0N

JUWSSISSY ST drwouoSig [eanisod |
(YuaWISS3sS Y ST [eNPIAIPU]) [eNPIAIPU] 03SARY [9p UQLOeN[RAT

Jﬂ
feqim e € S <"

h%

O Rl < {9 &< 70 ((jop = o ot et )
WA €50 60 9 (D 10 S50 O oy — (0 R (D ik l<el = G Srige €9 <7 w0 G o e e s
K7€ g FF 6
109 € e 50 o AC
S 0 e s =f e A AC 5o o(H0 (60 |omgice ol € of ol o g
Sl o o e 460 A <A T o0 0 e 17 e g T e N by
< WOVIN e o T T S ep HGOIN T AT ST S (R fepi of e € xR gf¥e e - S A
v &3 b <> ooy
[ e o€ o <ho o
of e
HSOIN S0 6 REQ 00 A gl MR |0 57 7 v =7 ¢ e o .
N9 50 Coma e opn ARF o K R |00 63 o™ Koo 6 e ¢ jeren () — s 9 (e 50 or e A
P ) _QJVJ«,T.MJ .u.h)
O & o oo
Prfee® €19 o B " .,.. ) - . . .
1Sa-yoed (L ok K5 gD e ) o R e v | H O o LS by $9 (0 K e s - exbeey k)
rrmmTe <7 =00 - qje0 9 (70 D qof? o€ K
[T HP e o b |9 e A s
ey Aere (60 Ll fop Frl oo b o G (06 [gal
AWVAIIN d ving e ﬂ% .. VA et (e e ey SR 0 KD Lo )
T e Fren D S R e e
.A,.K.A«mmemJ 6o v
Cbqim 9 Hmh [T TN A4 e oo
AV¥dd i . co o OE c ¢ ity (ec o Hisaad e’
(st Bt 5T 59 |9 oS € el of e T % Q70 Koo (HE 6 v (D € ov o |
AL e
dSIAMm
S o ol o o€ (72 gf 0
o NIIH S o of (i) 1€ 06 el A LK . ¢ 9 1™ 7 A e o e A oo Qe Qe
Homgee (P 0 jrmeo | > ol L A AT e g
[0 9Fes K19 gl
ne . ; -
oy [ sorx’e mq b mT o d GLLd

fejov Sré0 |+ b @ (€ 60 @ epqave |9 0T K g - gy

[ 60-50-920Z Uo J1I'Je'swini'yol wodj pepeojumod |

[£T°2°02'U01/98TT9'0T

Iran Occupational Health. 2024 (01 Apr);20: 37.

Y

loal


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

OhlSen 59,5055 ol o

10V {esH pue A3ajeg [ernsnpu] uoj3urysep
TOO T, JUIUISSISSY ST SYSe T, [eNUBIA | \

(lgv eo |2

A0 < A B o g offs

oo gv fp b e o T (A € A oxéemey e
Do (€4 beqyi ¢ 040 el € o
MNOTIV e e 4 HSOIN = (R fei i s 70 srie@ € of opc
e (o0 4 o o e (D o o gy (0 €| o f o K P—— ——
VHSIM 5 [ R (b N e |9 [ g 600 70 gorl (o) < | ' =rE Ve s R A
I|< oo |
a3 o e
O 118
. . |0y e o ¥
Suryry v (@ e e R € . o . . s .
I e s Immee (R €m0 AR — e (e okl B o — e R — et i hlessd
oV A 709 e o€ qrems e o A o€ ol oo A Céen
R0 40 o bt @S o T -
| K0 S o0 600
Nmn.
T @ e g e . ,
Y € o i o g7 < e AT O m e i e 610D 6 (b b § (e
AVIIIEN Slieatient) e R € 0 ol o € 70 oo § (D g o et et
=Im asW < g e
o (4 41
5700 A € oo $Co0 o it et i
A REC S A ol e Sl e e e 35:\%3 «.3..% 5 Lo al okl e JUNe
JOONS e B e i 600 R v R e — i o [F0 600 of g€ < A% e E ™ gr o€ |0 Ky 00 {0 40 Hiae Hiae:
€S (7 S <o . e § 0 v o 7 o ereo o - K19 S
|2 (07t
S <" o™ Af
o K (65 c o hem -
HVLN e s fni e e 7¢ " Qe Qe
o AR HD oS T T QT D |TRIe0 ejee @) #|9) o o € o
o HC TS v 4
e
. 3320 3] orsle ma o ma e ULd HRE

fejov Srb0 |+ b @ € 6e0 3 epqave |9 o K g - gy

[ 60-50-920Z Uo J1I'Je'swini'yol wodj pepeojumod |

[£T°2°02'U01/98TT9'0T

¥

Iran Occupational Health. 2024 (01 Apr);20: 37.

loal


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

JUIWSSISSY ST JTWouoFIg [ernisod |,
JuaWssassy ureng YO prdey _,

JUSWNISUT JUSWSSISSY 1JSUBLY, JUSMR ] |,
JUSWNSU] UOHEAIISQ SINN 32311( |,
syuaned [e)dsOL] JO DURISISSY PUE JUSWIAON |

saeere

Amlh L 99 1™ @S 4AA OST I sor

Iran Occupational Health. 2024 (01 Apr);20: 37.

4V¥dd Mt of Eorti €51 G e O € i € el 6 € oo Co2 . Hicesd
o g (57 g2 |0 esT E e ol ol L e v qed P HEE o (i (oe 7
(R o (et
o
6o e o A omere v oo
[9POIN qnD omx™ jrmae e [ N o _ , oxbeey oxbeey
T H |0 R L G e D e o |0 rcrbe fp Bl oo € 0R | ger ey QoS
(R S 9 A ) e
jrmee | 2D o9 < qé [ 66
VSOu NS (7D € 9 R g ) K€D - Oyl S0 v (0 M YO € A (€77 -\ D) 2l re b -
o (€7 (€ 60 oncier (o oD (e A Ookes o 6 o€ A0S v e @D 9D g oo e oy’ :
oo’ S0 ae bt <7 € T
eer™ § 05T e (0 enpo |
6 —~ S s (e of qhn®) Fo( 6 g =N <6
e = e e o of [59F #aq( € e . < <
ulVid Sy S o | bR gl (9 <zd g o)
TP |FY A o v o | Sy e
e %
Q.ijwﬂ 2 Q& oo 6 6 <6
LONIA ol €5 i o |m° fe=r g [iakiesi < <
(P P 6 g T TSI SR T ooy 59
0 € G - ey
il
HeC S oy oo o J Ko o bCenS
D s 6o (9 e o e € T st e A st
uwOdVIN et 069 nep e s 6 o 6 (i <6 BN
A 6 A | qTE ooty (Ko (6
e (0 £ o e SHEe e e
60 so7s‘e me g Mg e Utd e

b0 g b @ (€ 600 @ e emare |9 o K g — gard

[ 60-50-920Z Uo J1I'Je'swini'yol wodj pepeojumod |

10

[ £1°2°024o1/98TT9 0T :10A ]


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

OhlSen 59,5055 ol o

\#

JUSWISSISSE QI JIMO] [eIny oLy |
juawssasse quuif Jaddn reamymoudy
JUAWSSIsSY Apog S0y [eamymoudy

SR R——s
VIV (€41 g oo o [ € arn i
viny 49 9 sl o0 eeR <l 49 fotn g9 (o oh 2 € e e —
e 4 oryd b
(R e gfqe e
(@9 sEccs e ) (60 ) . ¢
vamy A9 s (€ oy €5 o iy € s e 4 60 @9 YN VAT © SYMO e
IR s 0 K2 a0 ey €19 qro @S 9 exé3 - eerbe
(60 Toyste @ g @ o 6 L LI

Sjor <ré[ g e @ (60 @ jmeer eppare |9 o) K g — v

Iran Occupational Health. 2024 (01 Apr);20: 37.

[ 60-G0-920Z UO J1I'de'swiniyo! wo.} pspeojumoq | [ £1°2°024o1/98TT9 0T :10A ]


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

PRy So)lg b Janels p e sl eaaltie gla by, 1 ol wges Y Jgun

8y dos ol gl (Sig SeSS
Sl g Sl aillsy b3l 9 Sl o 5 25 5 Sloy 6 lop wiged Sud b (6 fgmelS (oa8ls 0o ROTA
O Sexdy
Sl 5 Sealiys iyl b)) * TRAC™
Sl gleil e SYsb ovalin * HARBO™
S 0390 Jsh o dilizs ciyllsg eloxl * PEO
b plail 5 4Vl Salipo &8> b)) g (e §a dus OS> Ll g 4520 SIMI Motion

aibsy plowl > ,0 J3Is sla aglse yaeds bl s 3l las pe (gl axkad iules  Biomechanical models

"* Task Recording and Analysis on Computer
" HAnds Relative to Body

(waiino) (23 (slo o) 3l ol wiges .F Jgi>

S5 dos ol s S3g SSS
ey Caomd O8> g Sy b)) G570 A (S iSUl flagisS LMM™
lp amio 5 b S (Sig 2SI slagriog 5 b tegss

s plail TVl (gl gl plowle (505 o3l

Electronic goniometry

a3 90 0 ) 85> 4T (550 dw sle i Sl

B3 plasl g ety w &S5 o g Cendg (5,05 o5l

Inclinometers

LS e S b 0Ll L sl

O o oSl g blineg ST L (Spo o598 o

ON R S Sl g Sy ol (655 o5l

gy Jloel g (e (1dS )3 i (pesd

Body posture scanning systems

R

e codled 56 S 2Slge collad oo EMG™

o oS |y cwws @y oad Jlael slog i a5 slo g

Sl (g9, agzlse Glime G

Force measurement
ey

69y 85 b L Sl g Cowd e S8 o (65 ol LaS g 5 ES o i VY gl g S (iS00

2

Uniforce

CyberGlove

" Lumbar Motion Monitor
" Electromyography

ohle S oo (2bo, 5 e o], SIS a5 oS >
ply g0 Lo ,as LMM oS osls 45155 (124Y) ), o
Sl 330 qag (e S5 > (Dbl pens G
FSlas oS cewl cpl g Jiz! ais S (V)
Col Ogamme diwga sloosls (6 5lans Hloy e
slagley Jolis a5 by cplpls (asl Yo s90)
s o35S il sl 03b 4y b st SV sbo a5
plxlly oly fade ;0 &8 > IMM il 1 ogdle - 0igt
WS o ST oS S a Sol 4 AT Wl oo
Pt Sy yogisS 9 2SIl s (S 55k 2 (V0)
SLlg) peins (6,25 olasl S aiST o ST el
Sldlas gl ol el g ol Glol o1 5l eolawl . ke
Lol olezel LB g 585 35 o3lail 4 S5 5e) gunnis)
s S 4 S g slo s Ll b

v

oals HLas ¥ Jaaz ol g, cpl 5l oo digai.asls
Sy s gools sla olKiwss 5lla g, cpl el ons
b ois 5 48,5 ke &5 > aiels (5,5 o3l
Pl Jolie julpw 10 28 > pglas Land oS Sy Sl
o g ol ) aiiS o a8 olK2ss Sy (g2 Jobo
Jolie 3o paiis 9,25 (gl (159 S sl ol
sebo 352 5 o 9 i S blsy 605 o3l (s
ools Jlosi g 4525 (sl abogyo (slo s L ol o0
.(\YJ) Y d..dl.» dxwgs 6)39.,,?.0[56&
aseisSs S S (LMM) (6o 5 gl
Cumdgo (s dw sl Cud gl oS Cnl (6950 A
g5 4 s (ol -l 0l Slow | GLLS g S pus a5
9905 0,18 S cty o a8 Clonds (b (o

1 Lumbar Motion Monitor


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ich.iums.ac.ir on 2026-05-09 |

[ DOI: 10.61186/i0h.20.2.17 ]

OblSen 93,5055 el

(LMM) (5508 8 o ygzilo .V JS5

©

Reference Electrode

EMG Electrodes
Biceps [ & ’

Amplifier

- ® /
7

/

/

0 @

Oscilloscope

(EMG) L3l K05 Sl olzs . F JSU5

b S Shg 0 Dk 4 &5 (rdge (Dlae
w51 gy ool Wil Ste Sy yiSllgs i
5o s (1Y) il JSece S0 s ansl (S
slrosls 5l goly polie aily oo pulins (5 S o;l]
G} (023,95 (Slo pite 5l (oromwg sk 551 330 Lo
wloioﬁojwdgw)szu)i“oJLajl.mo
098 ) )18, po Sl Vel g (o)l 4 e
PUIWISRILN B\ Y-S ORISR UL L T | PYN KSRV P v N >
S o 05 5l 6 ke Jawgs Cenl (S Lo
el g Jelos g 525 sl 5 9590 oy g 09
TUR N PO SWO P SUC 23 KY] [P -3 SHUURIRTLI [ - R K
Sied w2 Gl 2y BB gl @l ke
g s slaage bs lp e @l eizmen

Iran Occupational Health. 2024 (01 Apr);20: 37.

BL- PRRYY | FRGH JUUES I A FRCIVC PRLVH AN GOSN
yogdle.ojls S g3L/ails ale soyzry Jolao b g
o s il Blas 4y gl aS acis gl oaiss
(VF) &yle 5o (6 i
5 Oloyed Cud e glo b, 5l K0 (S
'(EMG) (G piSlge cudlad (sl aibly Julowi g 43
G eSS (6l ilgs e oltws ol (Y D) el
30 Sl S adayly ol ax (8106 colaiul Sdlac
880 el (|l ol o e byl 5l 6 b

1 Electromyography

VA



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

ISIPPIYD
1035%] Mty HOIA
uonienbg
Suyr HSOIN
IsTeg
AL
Suryi HIDOV
VLLUeN #
OVIN
MNOQIY
TVH HID)DV
h2:(0]0)
Xopur urens
ISIPOAYD
s urpros£oy]
VIiny
vdanT
IvaiA
vddad
040
HIvVd
T44I'Td
ONIVH
Odd
OVilL ® # #
NVOId
1AV # # # #
SVMO

. o €09 Bt ACjece FarC <en e in® AR i e
5T of e

8o 7™

j<r
Féjof? (61> -

b @ o g 5@ AR G50 @3 exare |9 o K g - gar

[ 60-50-920Z Uo J1I'Je'swini'yol wodj pepeojumod |

9

[ £1°2°024o1/98TT9 0T :10A ]


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

)y 6l delidon 5 0 S5 g; a0 Hhas 4y cal alils |
Shyol la g, -as)ls chmdg b b)) ;o oo oS
g alidoe a5 WS Lo 4y 0,8 Fh aS Wakiae g
(_go)iLosng)L’;_é) 6&)L¢M4%fmw‘w| u.u)l-’)-’
e Gl Sl e 03 slagganas,
e |y )5 (IS 4,25 g o0ls oS | el g9 Sl
oo g, a8 cnl ools ylis Sldlas puren - asled
Sbakal) 5o Gl Sl bl 5 JLael 5l L85 0e5
Y ) a0 ,95 5 SogigS )l OMSas 4

Sxslenz slp Wl OIS, (a5 09>
Syt Jolse b )5 Lases dagzlge 0,90 j0 bosls
Jols a5 ol jig, 5l eolatul b eloz! - Jlg; g
oolaiwl deliiiow g dulias 5,15 diljg ) slacilosl
58 Glgw b o ools (5] gox ( IS ol 4y 04
old @b»‘bg} Jolis 2l o (5 59le5 Lol el 004
S doliion  sloslatnl b 5,5 @lby Has slo
odls plas ¥ Jgaz jo (2o h)l5 095 5l eslanal L
L Qloalls

bl solawl 1 LB 51 Sblie Gyl la o, o]
3 g b yo colaiul LB o ,8 1S o allas pac
3ok olass (o p sl alin 5 6,15 slo ZieBoe
ksl'*"“ L§L°°9)f odisles o..\.i}d)jiéa.? ooty asy! )‘

OhlSen 59,5055 ol o

5 005 (jsal sl (B QLSS pladial 5 6l
ON) 5 ls oyl S50 o Shas 5l el 6l yole

3 Mzlse sl )gSl Sty 40 ojlels ooz )0
Jed 5138 = ol e sl ovnlive slo 5, (B 2
Jeaz ,0 a5 jshiles .l 0als o,Lil . g gy g
QEC 5, Laid 5 slo (hs, Gm 5o Sl (ol
Sl 293 idgy Cod ) eletzl g Sl sl
6o Jolge aba> oy p 50 5 b g 5l S e
3,50 5 )15 (s g i o yaw)

B g ol e slosaline slats, ) (A
el 00l &I E Jgam o oy (idey Cov e g
O >l pled LEBA  REBA (39,  Jgazr (olusl
Glo 5 4/ oty wewd o @,V g5k oy il 3L
o5 sl Lt Slalllan 31 (o loas -5 so sy 1, (4
N by &l gl 5l VL i)l s 0l b
ol by Alawtie cul ol o ails 8,0/ Sdlac
&y -l 00is Llxd QEC 3 WERA _jbg, ;5 o5k
o Cadlad ax> 3100 las 092 g Cows o b, OWAS
yae g 4>l Gl ol Lyl o isTy ad

-w‘

is[F s sle Ly, T
i o b o o (Sl ol
2 b G155 05 lahs, @bl el (Sae
dopdolicon oy asspy asle JIo 23,5 Lo
S g baslas L WRMD ol jlas b S 5.8 aplge
G od axllgslad s ol ogd plxil e
solazw! i ‘6)QLB )L,.’;.c| 9 oslazwl d».]}e‘.w J,,Jo

O Camdg i)l slp BBl e (ol esalie (gl by, Sl (B P Jgie

oW 4l ) )
L s o35 Cowd o &) als e 2
* WERA \
REBA Y
B # QEC v
PATH ¥
PLIBEL o
OWAS 5
¥ * * OCRA v
¥ * SI A
¥ - - * * LUBA %
¥ ) : * * * LEBA .
Y.



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

- Seagis )l (b )i Sy 25l (solaiSl g (coges slo by, (o)

EAIFs e e 5l e dged ¥ Jgae

S ySlos

Lol sl (S

Sl aobliow

Gl Cond 5l (S eI L L g o il dbewg S 1)6 adge (s
09 (o0 ol Coand VY 4y 0y (29 Il ) 50 008 ge aSeie oy
AT G AL (59, g edle gy |y Sl (e wilg e 0,8 a8
Wy e gyl ild (50,5 slo 8,0 5550 48 Sledbl el aslisin oy
Jol s il i5u 90 (slls anlidun y cpl ol so b g 9l o)y o o8
s>
P95 55 9 9 98 jg S Akl Jod 5l geges Vg
O sle Sy UB)lse et 4 bogye SVl (5ol
Ruw
5 50 b g el oad (b gl s, a5 asliany ol
BERURURVRW-TR | ORI PXVIPOER LR AU (P LTS Ly
Al sy oplaes oo 518 LT 050 1) sl oy 5l Cond Yo £g0e
el oad (> U3 g o gl anis g ooliny] g5 90 40
a5 a3l o JolS Sl Goe 53 g ool gl S0 )58 a8l anngs anliten
2 i Sl SV 5550 50 1) g0l Sledbl ] S5 4 ol o
Do g S 3550 50 SeMbl ol 5 ogdle 05T s a5 oy 5l asb

255 Gosl ez UI$ 50 5 005 eie 5 O 0y

8o 5 5lem @ Mo ol 3l 4y 4 sl oS deliiiw S MSK-HQ
CetS g oo B ams e o)l (30,508 b g 5T aiile) (e Sl
S 5155 o st Ldgy 4]y 05 (S

b S i) 5 3 (e IS ol o 5 0325 sl 5
55 s Sl sl wdle sloles sl SNQ ol i el
0gd oo oolitul anle VY 0)90 SO b
I VY 003,05 5929 15,15 Cagd oSl T 500 Vg Jols anliiin
5 bolays, ool and VY Jlg ) g 15 bame (S5 bl oo,
oo 5l 23 b L Fal &g 42835 o VY b s Lol Gy
D9
datie) (pages i dlex 5l (2w paiz el sadde asliteny
Sl S ge0 slo
- Sl VDT g (S5 oD Cannay (98l m2) Casdlo (5T A
O9al22) I b e o (e
il d SlBgl b e e ()5 Ll g Jid iyllss
5095 b 2l g 9)0,05 (ogad s polaisl (Vlgw (rizes
Sl wils

A BB 0y08 55 g o Sl Jlgos Yo aslitiny SUDASH
o (oo ALESE atin Sy 4o 1, 5,5 s plail o Slee Condy
208 Pt e i Sz (Vg ety 1l o
s s el 13 5,8 @i o(ls Y1) 0 ,ajs, sLon 5 alol
Slocald 1y U855 pladl 15l 5 (Jlg 0) Joake 2wt
el 50 sl Jins 5 elazs!

ol = ab B VARY Jlo s ol 53t 5 4l ol el Lawss
LIB335 53 St 50551 (ood Jos & o (2l plor 3l D)l asliins
255 oo )l 8 eolanul 5550

5;&.&1}')16@!&’\%0 Jols a5 o b Yo L o
50 Sl - ol suis a3l JCQ (5,15 slgime sDMQasliiins s
Lo )5 cusS3l o SIsl g )15 5l (G20 slo JIsl (o Ay poga®
b0 ety Sl 0 a8 Jllen plfis 055 lubid j3 5 was oo
el Gleil sz gl Sdlae - SISl

Ve sgam ol ol il e 3,5 5 03l oo Jlges A8 Jalis anliiisy
R SIR PR
() ol ol iy i Tyl bty Kbl S ges Ylgus 51 o 4
bt (sla analys (1) i J 8 (1) 0 Somdg (1) 1618 ol
bzl Colos (V) 5 )l Laea () el il oS (0)

has SISl WS a0l lie o

e Sl SV daliin ; gol> 03

Ry

Sewd g Al g3l Sl asliiw

5 SlEss plil 5 Shos gl 5 3 ,Shos b))
asle T b dagye (SHlae - Sl oY

g Sy )T el Sl (K3, 55 SSs

Sgdisa 00 )5 4

S5 sl sla Sl s col o)l
SIS g 53 oS ame Jalge 5 JIG555S0Ls
b))l S ot 535 DS G 5 53k ails

S

s oo 5 Mg ol S S50 olseo
Iy Foeels Ol)l8 o eloxzl sy 5 SngisS)|
aes e sl

Body map (24)

Nordic Musculoskeletal Questionnaire
(NMQ) (25)

Cornell Musculoskeletal Discomfort
Questionnaires (CMDQ) (26)

Nordic Musculoskeletal
Questionnaire-Extended (NMQ-E)
(27)

Musculoskeletal health questionnaire
(MSK-HQ) (28)

Standardized Nordic Questionnaire

(SNQ) (29)

Musculoskeletal Intervention Center
(MUSIC) (30)

Dutch Musculoskeletal Questionnaire
(DMQ) (31)

DASH
(The Disabilities of the Arm, Shoulder
and Hand) (32)

ASES
(American Shoulder and Elbow
Surgeons) (33)

MUEQ
(Maastricht Upper Extremity
Questionnaire) (34)

Maastricht upper extremity
questionnaire
(MUEQ) (35)

\Al

Iran Occupational Health. 2024 (01 Apr);20: 37.


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

S ley Cnl (S ylaasie - Cunl Cglaie Calizes
oelpls sl asls s bl slosl gl (sogue
009 3 ol 2Bk @y 5 ook il (2Ll G,
Jol> lcalol LT 5l oslaiwl o g g Ls] aslip b
abgs 1o ol gl leads LGl oLl gy asS
32 J8La S131 & o s b ol 5 0 4 (5

b bl

fuctas pol> iz dg2loo byl slo o)
5 e 5 Gl sla ) U oS Ll 025
Sl awlie 0 Jooo ol oglate jlans gl 0
- 15 ol ounlie (sl S5 Lansg o ol ol
solitul (gl (6 o Jlais! a5 sms o 1], salS
S5 3 IS 5 050 8373 plaaiie Lo
onl (s Jelse b)) sln i oSE e
oz 5l g S (2l QBal e g 5l (B p e
"l Jelse 0T (oo wal 1) (SBsS 5 SLos el
@ haid g o5 Lo sl (B9, b Slosle 5 (sloxx]
Sliwly o Wl aB I 18 (s p 9550 Sgione & 50
o 2l e by, (DSl plxnil )3 (sagisS )| )
S RS 5505 5 e 5 o5t g e
Slojle Jlaw 4 a5 cunlin Sogiss )l sl b, L
Slad>ol) B ogd JoSS 35lo o0 Fod S (633

S5 6 fro jo S Ido 0 yui> Lo Sy, ool T
S o
oals plowil as” gla Sbj,l elel Wb Glaasis
Ot I e j0 OMle sl 1) ole coglgl il
aclie |y o)l oo b eizeen il cen I yage oS
Sgue Sl Gl 1, &b 3 b gobe B oS
sl las 9 @ojlil lapiuaw 22 arads
oS wloads slml (23, ) riz sl b e (23]
Sl b o5l o0 ;081 abogy po Jalge agzlge zolan
B Gl oddailn ggemma by o o5 (>ls sl )
5 g s Lo b jLial sl oo yuaass - 5 5] s @
a5l g oo 50 5ls @ atuoly (solpiion Slaladl
1248l o5 ol 5| ol Spage s 51 o ol
s sl 45 ol s olsis o5 g3 o
5 olaasie G ;3 (5955 (235lel laptuc )l

OhlSen 59,5055 ol o

950 S Sladised e s (o) 3590
S0 aS el cpl o gy ol ol St (YY) el
Ol leslatwl b agalae llas pdav oS ypsd 4 )5
Sh e p3 (b b og S s (i b )
L 5 @B Jelow 5 a3 ln Ol o0 1) YL Lo
5 bl ol 8,8 ulit o0 sl b, 5l ool
295955l DN 4 plgie 4 ookl gl sl Lzl

(YY) canloads 5,155 byl

slo (hg) el (55900 San b ol aslllas
Seo5355 5l 512,551 Sy 2l (solaiB s (ages
st ol plel Sdac - SISl oS L e e
Jolse aezloe (b3l slp alitee Sla g, & ol
Sl -l 3490 WMSDs (5l IS e jo s
Ol Gl o ools a5 Baa g G Cosle 4y b g,
R IV ES 4] DRSPS S COMPRW N ST PEP X P o
a4l drwg 6,5 ojlail o5l Slll b sl
i bosgs ool (ol L o g, 5| o5 -l
égl.l.o )l oo);;....f oolau! aQ )L: 9 Rl WLLA szLo
Sl sl plsl Bl a5 ala 3s) palo .ol
Slajls b it wisS oo ool 3 1) omlie » (S
S GLS L gl ad sl 5 (opsS)l plaas
GOt mlio g ey aS i kg o slaad >
el ol wijls [Lasl o e byl el sl
olass als b 5y Al b él laaie ol
Sy wloe a5l g aisiis axlge (IS Joee ;o MSDs
A0V) a5,ls als-lae slacaglgl s

Slp w4 plaasie (Jlaw! cll> 5o
By 5 Ol s sl ool a5 wils 5L agzlye (2|
31 ey il 1o B ol iy Blasl 35 ojlasl 4y g
s Julss | sy i sl 9 955 Jlos] Jéi
o byl laase (OY) sl slazel L 5 aal>
@l aio; cnl )0 1) E9d50 iz SpagisS)|
1095 o0 0 Lol sl 4y as wilos )57

fewd] jli 0,50 molio ;I oxbas 4> )
Slr 3l o5 ey 5 ysel es mSol slo aze
sl (g sl b osls Judow g 5o g o b)) plx!

Yy



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

395 g¢0 w‘o ‘L)"‘ » 09)'{.6‘- el )|9..i'ab c..\.;.;S‘SA Ma.’
lye Ol (oo O 514 pel dplge e 0590 50
Bl g a0 Ll Bgame 0,5 (5,5 o3luil |
calises (205Lel (gl it 435S aS) 5 90 ) (5,03
3,105 3929 Wigls puund €597 ylgie 4 g Aigd pleal sl
Corog diile ‘lem e 5 L gie sl o aiws g
Oy A lie )0 Azl 10 90,10 5925 (1,S0) &S > ¢y
(0F) wiS o o] SIS aliBre slo g,

bl sle g, 3l eslaiw! oML 5l s S
009y 9 3)lg0 516 ks 50 45 Zewl (pl 950 S
drwgl Bo Qi $lpolplas dalis o oly ol s
lolis 0,5 oolatwl «oloil ap cuwl oais oold
Sl e a5 el soge Pl 51 S0 (SO aalsy
o9y b Jle sl 0sl a8 S LA 0 b agxlse
Oboed Cuwl Sae calizee ),BU LSS slovalive
lesT ey oS il yo Jaud G 51 olite (b)) s
M QT 5 iz wlby sl 1y obs,l sbacs
iin S5 Glaie 4 Cdél xd olgie S oo bl
Sl ools ylis Slallao Lol g < oolaiwl ag>lge
i W15 o S i 5 S n o5
ol edl ol Lol SogioS )| M lae (gl Jas
e bl o Jad SO cople a5 s Lne (o
o5 Conle a8 conl (659 5 il (oS 2 - S oter
Sl s | LT asiy! Jbo gl (V) oS S0
S b s obmls Jels I8 LT ! b el
shls 8 LT ass! S50 el o g el (6,155
Lhw\y)f‘j)pbw\sc)swgwm
Sl S S wgd obsl Aoz jeb 4 b iy oy
el (§ 590 35 aalge 2L gy Jles!

bl sle g, sl plaasio/ol), 4, Y
39290 SlaUby ) ribn o s 45 Wbl ilaie L
Pl IS S aglye ) sl 555 o
G0 Sole 4 aiiis jgme hegh wila8l dxwgd
Jelse az a5 sitn lolis )5 oFass 5 e Lyl
L Jelse (pl 698 5 <85 )5 0wl ) (Jad jlas
Caws @ 1) (oo by, azis 10 90,5 (5 ,50jlail b
Ol Laad aS wiied ouuony jaail a5 a5 W el oo
A ol sl eolaiwl 4y ol oass higel o)l Sl b

Yy

izo g olaiel LB i ag>lse b, slo iy, . F

.(‘ .o

s & el (S S e 5 szl o)
Al s b osls 6)51 o 88 Lo ol,30
l—.’. Sloalive BRI 45 LS{L“Q—‘ A Cond 6)3«5Lo.:$‘
odas Lill> G aies &l aie o8 slacglal
05 0 7 ke agxlae b3l sla b, (i Lel yo
09,5 Aites b b L8 cpl Jlowsl el o .(0Y)
boods 2L, Jelge 51 ol canle (6l agalgo zglans
g Cud Wilad I 18 (6 yre 5o

! bl il slo Cripn o Lo i i 4

'G o

ol eolal e slacaglsl e K
b o Jlael gl alanie SIS o5lail 4y b5yl s,
o8 Sl GalS Jole oz 51 Ss e Jelie 5 (o
B (s A 3l (250 e 4 plaasie by
Wl 5 melar Gy az 201 18 Coenl 550 a2 lge
clizes Haz Jeloe cads aS o 1o 0925 (6 yidons Jlos
L ol G 5 iz o)1 slo Joro 5o 29250
Slr e (o9, g O3S 392 (nl b odws (b
NI PRV-RARNVER T XSV LR PN

Dlae - Sl Shbs b)) e odSas £
bbby
a5 Cewl ool AB Ly 00,uS job 4 a4z 3
gl b L po poten Jslge 51 (S ccnlinl 6355 2oy
plo el 5L by e SHlac - oSl SYLS
5 o 5 S8 gy Al Jid s Jule
ol cl> yo aiid e i (008 5,5 loy S
OB L s e Sdlae - Sl @l s obs,l e ol
L g 6,8 ol Wb Soe ool Jlaz Jalge asn
oS Sl |5 el sl IS el pl ol o]
0,10 3929 ylat false 31 Gy el Coenl 850 0
) derlge o5 590 Sty sl piite (23059 cn i


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

& S A

“GHS VS sl Sl elge agzlge (b))
s i g odizm 05> S IS Lo jo (Dlae
Al arwgi ob3,l le s, 3l sl oo s ol el
ohgy 2l o sdee Gl S ol ooy 7l aS el
ol bl odgazme (ol jl cawslio (sbo S, 5l oS S L
2 GBSl ol e, oo SR 4l
#9555 plaazie ks b axg o g 4 cdnlie
by slo 8> jlas GLST L) sl 4y cuslage
s g ailo HLas! o (gogamme mlie g Lo a5 (aiws
Cillao ciylo adslas glo Coglgl s sl olie
23,4l

wwgi @l g 905 (oo Sleidy (J nl b
— Sl g B s ele vz Djpar 4 4 L
WS SengisS )l Sy byl lp (sloax!
O,J T PV ML’ asle oﬁ)Lf G:)La.c - G&J&w‘
bt by £o5 gl Jeline a5 09) (o0 55 5L
J ey Sl (O o iSsl) (s5525)
S 00 SragisS | Sey ) 23l golail gle b,
019 (50 yu dnlllas ol odes Codgams alax 5lais 3
o Ll Glallas 5l san Alde Jol a5 o iiws pac 4
Ngd B> SYle 5l (S ol Eely a5 9505

e|°)"\§3 s.“..

Sz aol oLl 5l pidu Jolb dlie oyl

:C)‘b KLY 9 AYY,) - $£Y.CER.HPS.SMUT.RI

Ol (i pole olfsls jo AT+ YF-23-Y-) - ¥
il oo

REFERENCE

1. Younessi S, jalali M, saremi M. Investigating the
body postures and the prevalence of musculoskeletal
discomfort in fruit pickers. ioh 2020; 17 (1) :358-369

2. Akbari J, Kazemi M, Mazareie A, Moradirad R, Razavi
A. The Ergonomic assessment of exposure to risk factors
that cause musculoskeletal disorders in Office workers
by using ROSA. Scientific journal of Ilam University of
medical sciences. 2017 Jul 10; 25(2):8-17.

3. Das D, Kumar A, Sharma M. A systematic review
of work-related musculoskeletal disorders among
handicraft workers. Int J Occup Saf Ergon. 2020;
26(1):55-70.

OhlSen 59,5055 ol o

Sl o)lye (F 505 Bdos sl oty (nl &S Ji o
Ol (O0) aiws dute (2Blg b/ IS oo b3 )
Sl oslaial s 50 slo Bg) (Shg 390 )0 plaase
IOWINTOESt I R STy
& bl p Sl g (geal o Gl 5o Olidos
il sl il Sl 4 argi U 1, eyl slaecdl, |
Leﬂ‘w‘ oals QL&GLQ.CGJU LgL:bCA.:.x_'éa.n)o 4.&}‘9;,
by ol arwss gly oolainl o blE adgl o Las
Ol 5o s (oo LS ) ()5 cnl sl agzlse
ol ) eolawl as M‘PGA Solpl b ol o, lxe
Ve sl e ) il T 5 g
w03l Hlows g 5 WL Il (0gd eSS aa B
a5 Cowl oals aseiie ((pl g oogdle LSS 6)5] o>
a1y 093 Ghgy eS (23] n“lii-“ Olaais
G shoy OldS 5l aes o a5 Ll (Jlo lgae
oslawl oy Camsg b5yl o el by i sl
i 4zl & Gidn 4zl rien T aiS
Al Gl Ceand L 4y oy Sy e
(6%)
lﬁ/s A_))UG.) » JJ)L) JJLA.’ utam ‘LAS )910 L
b oS 55 e jle S gloaadlbed/ Jelin olulis
Gl 515 9 550 SogigS | oo LT 48 05 .5 e
b okied Sge OM3loe Ll el fpi 519 s b
Vgaro i)l 095 Sladss Slaal gl splin Slaal
O Camd Jod 0590 50 (65 380l Oledl o
Gl 0590 Ol jlade cplpln 05yl 5L laasie
4-(0V) a5 oo colba 1) agzrlge b5,1 by, Ll
COob (958 aazlse gl JLis 4 oS v (oo IS
A a5 ol 3 il ke S sl
S s aS b j0 098 5,5 pex b aS ol ibs
3509y Sl (Sen dgzlge 30 podi Sz b et
Sl agzlye b)) ey (ul sl 65 alin &
SeogigS ) alslae LT 1asS jasien |, o 90 Silgn
Oz Sy Gl paad ) cul (559,0 ,55
slajls po 5 plaasio olfws mo Wl 42lye (b))
e g e Shg, 4 oliws Bua L) laakis

Yf



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

tasks. Ann Occup Environ Med. 2021 Nov 17; 33:e34.
McKinnon CD, Ehmke S, Kociolek AM, Callaghan
JP, Keir PJ. Wrist Posture Estimation Differences
and Reliability between Video
Electrogoniometer Methods. Hum Factors. 2021 Nov;
63(7):1284-1294.

Garosi E, Mazloumi A, Jafari A H, Keihani A,
Sharifnezhad A, Shamsipour M et al . The effect of using
cervical exoskeleton on the neck and shoulder muscles

Analysis  and

electrical activity during overhead work. ] Health Saf
Work 2022; 12 (2) :259-273

Agmar Yazuli Z, Mohamad Jamil P A S, Mohammad
Yusof N A D, Karuppiah K, Kumar Perimal E, Sadeghi
Naeini H, et al . Effect of Anti-Fatigue Mat on Leg Muscle
Discomfort and Muscle Activity Due to Prolonged
Work in Upright Position among Production Workers.
] Health Saf Work 2022; 12 (3) :483-498.

V A E Baadjou, ] A M C F Verbunt, M D F van Eijsden-
Besseling, R A de Bie, O Girard, ] W R Twisk, RJE M
Smeets, Preventing musculoskeletal complaints in music
students: a randomized controlled trial, Occupational
Medicine, Volume 68, Issue 7, October 2018, Pages 469
477.

Roy JS, MacDermid JC, Woodhouse LJ. Measuring
shoulder function: a systematic review of four
questionnaires. Arthritis Rheum. 2009 May 15;
61(5):623-32.

St-Pierre C, Desmeules E Dionne CE, Frémont P,
MacDermid JC, Roy JS. Psychometric properties of self-
reported questionnaires for the evaluation of symptoms
and functional limitations in individuals with rotator
cuff disorders: a systematic review. Disabil Rehabil.
2016; 38(2):103-22.

Dubé MO, Langevin P, Roy JS. Measurement properties
of the Pain Self-Efficacy Questionnaire in populations
with musculoskeletal disorders: a systematic review.
Pain Rep. 2021 Dec 21; 6(4):€972.

Adachi T, Enomoto K, Yamada K, Inoue D, Nakanishi
M, Takahashi N, Nishigami T, Shibata M. Evaluating the
psychometric properties of two-item and four-item short
forms of the Japanese Pain Self-Efficacy Questionnaire: a
cross-sectional study. ] Anesth 2019;33:58-66

Navidi S E Safari Variani A, Varmazyar S. The Effect of
Eight Weeks of Corrective Exercises Intervention on
Reducing the Prevalence of Musculoskeletal Disorders
in Computer Users of Gas Company. ] Health Saf Work
2021; 11 (2) :353-367

Kaydani N, Zarea K, Soltanzadeh A. Analysis of
Work-Related Musculoskeletal Disorders in Nursing
Occupation: A Comparative Assessment between Shift
and Day Workers. johe 2022; 8 (4) :22-29

Kreuzfeld S, Seibt R, Kumar M, Rieger A, Stoll R. German

Yo

4.

10.

11.

12

13.

14.

15.

Widanarko B, et al. The combined effect of physical,
psychosocial/organisational and/or environmental risk
factors on the presence of work-related musculoskeletal
symptoms and its consequences. Appl Ergon. 2014;
45(6):1610-21.

Daneshmandi H, et al. An ergonomic intervention to
relieve musculoskeletal symptoms of assembly line
workers at an electronic parts manufacturer in Iran.
Work. 2019; 61(4):515-21.

Lietz J, Kozak A, Nienhaus A. Prevalence and
occupational risk factors of musculoskeletal diseases and
pain among dental professionals in Western countries:
a systematic literature review and meta-analysis. PLoS
One. 2018; 13(12):€0208628.

Sheikhmozafari M J, Mohammad Alizadeh P, Ahmadi O,
Rashidi N, Jafari D. Risk Assessment of Musculoskeletal
Disorders and Its Correlation with Job Factors:
Validating of an Assessment Questionnaire. IJMPP
2022; 7 (2):708-719.

Monjezi N. Analysis of occupational risk factors for
musculoskeletal injuries in the sugarcane workers
using QEC and Nordic questionnaire. Journal of
Agricultural Engineering Soil Science and Agricultural
Mechanization, (Scientific Journal of Agriculture). 2019;
42(3):97-112.

Dagne D, Abebe SM, Getachew A. Work-related
musculoskeletal disorders and associated factors among
bank workers in Addis Ababa, Ethiopia: a crosssectional
study. Environ. Health Prev. Med. 2020. 2020: 25:33.
Tajvar A, Daneshmandi H, Seif M, Parsaei H, Choobineh
A. Developing a Decision Aid Tool for selecting pen-
paper observational ergonomics techniques: a quasi-
experimental study. Med Lav. 2022 Oct 24;113(5)

Lowe BD, Dempsey PG, Jones EM. Ergonomics
assessment methods used by ergonomics professionals.
Appl Ergon. 2019; 81:102882.

. Beese NO, Rodriguez FS, Spilski J, Lachmann T.

Development of a Digital Video-Based Occupational
Risk Assessment Method. Front Public Health. 2021 Jun
105 9:683850.

Alberto R, Draicchio F, Varrecchia T, Silvetti A, Tavicoli
S. Wearable Monitoring Devices for Biomechanical
Risk Assessment at Work: Current Status and Future
Challenges-A Systematic Review. Int ] Environ Res
Public Health. 2018 Sep 13; 15(9):2001.

Marras WS, Fathallah FA, Miller RJ, Davis SW,
Mirka GA. Accuracy of a three-dimensional lumbar
motion monitor for recording dynamic trunk motion
characteristics. Int ] Ind Ergon. 1992; 9(1):75-87.

Lee S, Heo S, Lee JY. A pilot study to assess a risk of
a high-risk group of low back pain membership in

workers who perform the manual material handling


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

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.
Bao S, Howard N, Spielholz P, Silverstein B. Quantifying
repetitive hand activity for epidemiological research
on musculoskeletal disorders--part II: comparison
of different methods of measuring force level and
repetitiveness. Ergonomics. 2006 Mar 15;49(4):381-92.
Jones T, Kumar S. Comparison of ergonomic risk
assessment output in a repetitive sawmill occupation:
trim-saw operator. Work. 2008;31(4):367-76.
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. ] Res Health
Sci. 2011 Jun 13;11(1):26-32.

Marie-Eve Chiasson. Comparing the results of eight
methods used to evaluate risk factors associated with
musculoskeletal disorders. International journal of
industrial ergonomics. 2012;42(5):478-488.

Roman-Liu D, Groborz A, Tokarski T. Comparison of
risk assessment procedures used in OCRA and ULRA
methods. Ergonomics. 2013;56(10):1584-98.

Zare M, Biau S, Croq M, Roquelaure Y. Development
of a Biomechanical Method for Ergonomic Evaluation:
Comparison with Observational Methods. World
Academy of Science, Engineering and Technology
International Journal of Social, Human Science and
Engineering, 2014, 8, pp.223-7.

Mukhopadhyay P, Khan A. The evaluation of ergonomic
risk factors among meat cutters working in Jabalpur,
India. Int J Occup Environ Health. 2015 Jul-Sep;
21(3):192-8.

Hussain, Amjad, Keith Case, Russell Marshall, and Steve
Summerskill. 2019. “Using Ergonomic Risk Assessment
Methods for Designing Inclusive Work Practices — a Case
Study”. figshare. https://hdl.handle.net/2134/19463.
Kong YK, Lee SY, Lee KS, Kim DM. Comparisons of
ergonomic evaluation tools (ALLA, RULA, REBA and
OWASYS) for farm work. Int J Occup Saf Ergon. 2018
Jun;24(2):218-223.

Sain MK, Meena M. Identifying musculoskeletal
issues and associated risk factors among clay brick kiln
workers. Ind Health. 2019 Jun 4;57(3):381-391.

Hellig T, Rick V, Mertens A, Nitsch V, Brandl C.
Investigation of observational methods assessing
workload of static working postures based on surface
electromyography.

Besharati A, Daneshmandi H, Zareh K, Fakherpour A,
Zoaktafi M. Work-related musculoskeletal problems
and associated factors among office workers. Int ] Occup
Saf Ergon. 2020 Sep;26(3):632-638.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

OhlSen 59,5055 ol o

version of the Cornell Musculoskeletal Discomfort
Questionnaire (CMDQ): translation and validation. |
Occup Med Toxicol. 2016 Mar 25;11:13.

Tamene A, Mulugeta H, Ashenafi T, Thygerson SM.
Musculoskeletal Disorders and Associated Factors
among Vehicle Repair Workers in Hawassa City,
Southern Ethiopia. ] Environ Public Health. 2020 May
7;2020:9472357.

Algarni FS, Alotaibi AN, Altowaijri AM, Al-Sobayel H.
Cross-Cultural Adaptation and Validation of the Arabic
Version of Musculoskeletal Health Questionnaire
(MSK-HQ-Ar). International Journal of Environmental
Research and Public Health. 2020; 17(14):5168.
Gomez-Rodriguez R, Diaz-Pulido B, Gutiérrez-Ortega
C, Sanchez-Sinchez B, Torres-Lacomba M. Cultural
Adaptation and Psychometric Validation of the
Standardised Nordic Questionnaire Spanish Version in
Musicians. Int ] Environ Res Public Health. 2020 Jan
19;17(2):653.

Toomingas A, Theorell T, Michélsen H, Nordemar
R, Stockholm MUSIC 1 Study Group: Association
between self-rated psychosocial work conditions and
musculoskeletal symptoms and signs. Scand ] Work
Environ Health. 1997, 23: 130-139.

Tahmasebi R, Motamedzade M, Torkashvand S,
Anbarian M, Olfatifar M, Sarvi F, Farhadian M. Validity
and reliability of the Persian version of the Dutch
musculoskeletal questionnaire. Med J Islam Repub Iran.
2019 Apr 4;33:27.

Franchignoni E Vercelli S, Giordano A, Sartorio F
Bravini E, Ferriero G. Minimal clinically important
difference of the disabilities of the arm, shoulder and
hand outcome measure (DASH) and its shortened
version (QuickDASH). J Orthop Sports Phys Ther. 2014
Jan;44(1):30-9.

Yagnik GP, Santos ED, Rothfeld AA, Uribe JW, Cohn
TM. Spanish translation and cross-language validation
of the American Shoulder and Elbow Surgeons
Standardized Shoulder Assessment Form. ] Shoulder
Elbow Surg. 2021 Jan;30(1):151-157.

Mohan V, Inbaraj LR, George CE, Norman G. Prevalence
of complaints of arm, neck, and shoulders among
computer professionals in Bangalore: A cross-sectional
study. ] Family Med Prim Care. 2019 Jan;8(1):171-177.
Bekiari EI, Lyrakos GN, Damigos D, Mavreas V,
Chanopoulos K, Dimoliatis ID. A validation study and
psychometrical evaluation of the Maastricht Upper
Extremity Questionnaire (MUEQ) for the Greek-
speaking population. ] Musculoskelet Neuronal Interact.
2011 Mar;11(1):52-76.

Drinkaus P, Sesek R, Bloswick D, Bernard T, Walton
B, Joseph B, Reeve G, Counts JH. Comparison of

\td



http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.61186/i0h.20.2.17 ]

o Seagie )l slayeS 1 Sty (2l (polatl g (coges slo gy (o) 2

54.

55.

56.

57.

58.

Alternative to Conventional Methods. Iranian Rehabil
J. 2018; 16:11-6.

Hasheminejad N, Choobineh A, Mostafavi R, Tahernejad
S, Rostami M. Prevalence of musculoskeletal disorders,
ergonomics risk assessment and implementation of
participatory ergonomics program for pistachio farm
workers. Med Lav. 2021 Aug 26; 112(4):292-305.

Abd Rahman MN, RANI MRA, Rohani JM. WERA: an
observational tool develop to investigate the physical
risk factor associated with WMSDs. ] Hum Ergol. 2011;
40(1-2):19-36.

Seidel DH, Ditchen DM, Hoehne-Hiickstadt UM,
Rieger MA, Steinhilber B. Quantitative measures of
physical risk factors associated with work-related
musculoskeletal disorders of the elbow: a systematic
review. Int ] Environ Res Public Health. 2019;16(1):130.
Hita-Gutiérrez M, Gomez-Galan M, Diaz-Pérez M,
Callejon-Ferre A-]. An overview of REBA method
applications in the world. Int J Environ Res Public
Health. 2020;17(8):2635.

Kong Y-K, Lee S-y, Lee K-S, Kim D-M. Comparisons
of ergonomic evaluation tools (ALLA, RULA, REBA
and OWAS) for farm work. Int J Occup Saf Ergon.
2018;24(2):218-23.

Yy

49.

50.

51.

52.

53.

Baird BJ, Tynan MA, Tracy LE Heaton JT, Burns JA.
Surgeon Positioning During Awake Laryngeal Surgery:
An Ergonomic Analysis. Laryngoscope. 2021 Dec;
131(12):2752-2758.

Bashtani, A., Amouzadeh, E. Yazdani Cherati, ],
Etemadinezhad, S., Kalateh Arabi, H., Haji Omid, K.
Investigating the effect of ergonomic interventions on
work postures by REBA method in small workshops of
Sabzevar city. Journal of Sabzevar University of Medical
Sciences, 2022; 28(6): 874-884.

Yazdanirad S, Khoshakhlagh AH, Habibi E, Zare A,
Zeinodini M, Dehghani F. Comparing the Effectiveness
of Three Ergonomic Risk Assessment Methods-RULA,
LUBA, and NERPA-to Predict the Upper Extremity
Musculoskeletal Disorders. Indian J Occup Environ
Med. 2018 Jan-Apr; 22(1):17-21.

Van Rijn RM, Huisstede BM, Koes BW, Burdorf A.
Associations between work-related factors and specific
disorders of the shoulder—A systematic review of the
literature. Scand ] Work Environ Health. 2010; 3:189-
201.

Khandan M, Vosoughi S, Poursadeghiyan M, Azizi
E Ahounbar E, Koohpaei A. Ergonomic Assessment

of Posture Risk Factors Among Iranian Workers: An


http://dx.doi.org/10.61186/ioh.20.2.17
https://ioh.iums.ac.ir/article-1-3484-fa.html
http://www.tcpdf.org

