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Abstract
Background and aims: Musculoskeletal disorders (MSDs) are often Keywords
exacerbated by factors such as prolonged working hours, excessive physical Incidence
workload, mental workload, and poor ergonomic design. The aim of this
Work load
study was to examine the relationship between working hours, workload, and
musculoskeletal disorders among hospital personnel in 2023. Musculoskeletal Disorders

Methods: The current study is a descriptive-analytical cross-sectional study.
The sample size under investigation was 90 health care workers working in a
hospital. The Cornell questionnaire was used to determine the prevalence of
musculoskeletal disorders; mental workload was determined by NASA-TLX,
and the Borg scale was used to determine physical workload. The gathered data
were analyzed using SPSS version 22 software.

Results: In this study, average working hours per week were highest among

service personnel, with 54.14 hours, followed by nurses with 49.09 hours.

The highest prevalence of musculoskeletal disorders was reported in the Received: 2024/04/29
low back (66.7%), necl'< (55.6%)., bz'lck (52.2%)? right[ knee (35.6%), and right Accepted : 2025/04/17
ankle (33.3%), respectively. A significant relationship was observed between
the physical demand dimension and the Borg scale with working hours (P =
0.000). There was also a significant relationship between the physical demand
dimension and musculoskeletal disorders of the lower limbs (legs and feet).
Furthermore, a significant relationship was observed between working hours
and musculoskeletal disorders of the hip, thigh, knee, leg, and foot.

Conclusion: There is a notable correlation between the duration of employment,
the physical exertion required, and the incidence of MSDs affecting the
lower extremities. Given that the mean tenure of the employees is 8.5 years,
it is advisable for hospital administrators to consider the implementation of
ergonomic training programs, modification of workstations, introduction
of job rotation, and adjustment of work shift arrangements to mitigate the
prevalence of these disorders.
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EXTENDED ABSTRACT

INTRODUCTION

Engaging in health care activities is among the most
demanding professions, necessitating the execution of
intricate and meticulous tasks, often under suboptimal
working conditions and prolonged periods of
standing. Hospital health care personnel encompass a
diverse range of roles, including general practitioners,
nurses, technicians, pharmacists, security personnel,
transport operatives, custodial staff, administrative
clerks, laundry attendants, and nutrition department
employees each performing distinct duties and
responsibilities at varying intervals. Furthermore,
medical professionals and nursing staft across various
departments face significant time constraints, urgent
situations, and rigid working conditions. They are also
vulnerable to potential risks of violence from patients,
thereby compounding their levels of stress.

The duration of working hours has been
recognized as a contributing factor to the incidence of
musculoskeletal disorders (MSDs) within the nursing
workforce. A particular study identified a correlation
between extended working hours and an increase in
reported MSD cases, substantiating the assertion that
working hours serve as an independent risk factor
for the onset of MSDs among nursing professionals.
In a broader context, a notable correlation exists
between working hours and the emergence of
MSDs, particularly concerning back pain; however,
the relationship between working hours and neck
and shoulder pain appears to be less extensively
documented.

The mechanisms linking prolonged working
hours to MSDs include sustained exposure to elevated
physical and psychosocial workloads, which generate
increased demands and offer limited opportunities for
sleep and recuperation—leading to heightened fatigue
and a greater need for rest. Irregular shift patterns,
when combined with extended working hours,
may further exacerbate the likelihood of MSDs by
intensifying the workload experienced by health care
professionals.

This research was conducted with the objective of
examining the relationship between working hours,
workload, and musculoskeletal disorders among
hospital personnel in the year 2023.

METHODOLOGY

The current study is a descriptive-analytical cross-
sectional study. The sample size consisted of 90 health
care workers employed at a hospital. Based on the
proportion of personnel in each job category relative
to the total workforce (535 individuals), the sample
included 45 nurses, 23 service personnel, 3 operating
room staff, 3 intelligence staff, 7 administrative
personnel, 7 specialists, and 2 general practitioners, all
selected through random sampling. Each individual

was assigned a natural number based on their job
category and selected using a simple random sampling
method. The sample size was calculated using the
following formula:

Z'1-% P(1-P)
o =2t H)

5T d?

In this regard, n__is the number of sample sizes
calculated from simple random sampling

Z: Normal distribution value associated with 95%
confidence interval=1.96

A: is the relative difference in the proportion of
musculoskeletal disorders, which was considered to
be 20%.
d= A*p=0.2*0.507=0.1014

P: 0.0507, 7.50% of healthcare personnel who
reported pain in at least one body part in the past 12
months.

N=535 Total hospital personnel

According to the relationship, the sample size in
this study was calculated:

1967 = 0.507(1— 0.507)
Tsrs = (0.1014)2

= 93.38

and n,is the number of sample size after adjustment
with the study population

Mers 94 80
1 4 Tere
N l+s3s

Upon conducting a sample size calculation, a total
of 80 participants was initially determined; however,
this figure was augmented by 10% to account for
potential attrition, culminating in a final sample
size of 90 participants. The eligibility criteria for
participation in the study encompassed individuals
employed within the hospital setting who provide
direct services to patients. Additionally, participants
were required to possess a minimum of one year of
professional experience in hospital departments and
to voluntarily and knowingly consent to partake in the
research study.

The Cornell questionnaire was employed to
ascertain the prevalence of musculoskeletal disorders,
while the NASA-TLX was utilized to evaluate mental
workload, and the Borg scale was implemented to
measure physical workload. The Borg scale serves as a
tool for the subjective evaluation of physical workload
or perceived exertion and is widely recognized for
assessing physical activity levels. The Borg CRI10
scale is a numerical rating scale ranging from 0 (not
at all) to 10 (extremely), incorporating several verbal
anchors to enhance usability for participants.

Following prior coordination, on the designated
date, time, and location, the questionnaires were
distributed to staff across various departments. After
48 hours, the completed questionnaires were retrieved



https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

from each department, and the collected data were
subsequently analyzed using SPSS version 22 software.

RESULTS

In this study, the average age and body mass index
(BMI) of the employees were 33.30 years and 24.21
kg/m?, respectively. Seventy percent of the employees
were women. Of the participants, 36.6% engaged in
regular physical activity, and 90% were shift workers.
Additionally, 70% of the employees had sitting-
standing job roles.

The highest prevalence of musculoskeletal
disorders was reported in the lower back (66.7%),
neck (55.6%), back (52.2%), right knee (35.6%), and
right ankle (33.3%), respectively. The longest working
hours were observed in the cardiac and neonatal
departments. The highest average working hours per
week were reported among service personnel (54.14
hours), followed by nurses (49.09 hours).

The relationship between the six dimensions of
NASA-TLX was analyzed using Pearson’s correlation
test. The results indicated a significant inverse
relationship between mental and physical demands (P
=0.02). Additionally, a significant inverse relationship
was observed between total weighted workload and
mental demand (P = 0.008). A significant positive
correlation was also found between total weighted
workload and the performance and effort dimensions
(P =0.001).

A significant relationship was observed between
physical demand and the Borg scale in relation to
working hours (P = 0.001 and P = 0.000, respectively).
Furthermore, a significant association was found
between the physical demand dimension and
musculoskeletal disorders in the lower limbs, including
the legs and feet (P < 0.05). Similarly, a significant
relationship was observed between working hours
and musculoskeletal disorders affecting the hip, thigh,
knee, leg, and foot (P < 0.05).

DISCUSSION

Irregular shift work patterns and prolonged
working hours may elevate susceptibility to MSDs by
intensifying the workload experienced by healthcare
professionals. This study aimed to examine the
relationship between working hours, workload, and
the incidence of MSDs. The highest prevalence of
MSDs was reported in the lumbar region, followed
by the cervical and dorsal regions. The mean weekly
working hours were 54.14 for service staff and 49.09
for nurses.

A comprehensive review indicated that MSDs are
leading causes of absenteeism and prolonged disability,
with nurses identified as one of the most vulnerable
groups. Although extended workweeks may increase
the risk of such disorders, the influence of specific

Survey the relationship between working hours...

shift scheduling characteristics in healthcare settings
appears limited. In addition to prolonged working
hours, nocturnal shift work was recognized as a
contributing risk factor for MSDs.

Several studies have shown that workload and
individual characteristics serve as moderating
varjables in this context. A significant association
was found between extended weekly work hours
and shift work, correlating with an increased risk
of MSDs among healthcare workers. Furthermore,
sleep disturbances and personal factors, such as
elevated body mass index (BMI), were linked to work
schedules, heightening the risk of developing MSDs.

Given the high prevalence of MSDs in the nursing
profession and the expected rise in demand for nurses
and healthcare providers due to demographic changes
globally prevention is critical. Strategies should aim to
reduce both physical and psychosocial job demands
while improving scheduling practices. Decreasing
total working hours, limiting night shifts, and reducing
the frequency of shift work may help mitigate the risk
of these disorders.

A statistically significant positive correlation was
identified between working hours and MSDs affecting
the hip, thigh, knee, right and left leg, indicating that
shift work, poor working conditions, and extended
weekly hours are important risk factors. A high
prevalence of MSDs was particularly noted among
personnel responsible for patient transportation.

CONCLUSION

In the present investigation, a noteworthy
correlation was identified between the duration of
working hours and the physical demand dimension,
as well as between working hours and the Borg scale.
However, no significant correlation was established
between the mental demand dimension and working
hours. Furthermore, a significant association was
observed between working hours and the physical
demand component in relation to work-related
musculoskeletal disorders (WRMSDs) affecting the
lower extremities.

Conversely, no significant relationship was found
between working hours and workload with respect
to WRMSDs in the lumbar, cervical, and thoracic
regions, suggesting that other risk factors such as high
physical exertion and repetitive motions not assessed
in this investigation may contribute to the prevalence
of disorders in these areas.

Based on the findings of this study, it is
recommended that ergonomic interventions be
implemented to improve working conditions for
service staff and nursing personnel. These may
include training programs on safe patient handling,
identification of risk factors for musculoskeletal
disorders, redesign of workstations, provision of
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lifting equipment, optimization of job organization,
implementation of work-rest cycles, and facilitation
of job rotation. Additionally, it is proposed that, where
feasible, the number of service staff and nurses in high-
workload departments be increased as a management
priority.

CONFLICT OF INTEREST
The authors declare that there are no conflicts of
interest regarding the publication of this manuscript.

AUTHOR CONTRIBUTIONS

Mohsen Noei reviewed the concepts and literature
related to the research, studied the research
background, reviewed and collected data. Mohammad
Shafi Mojadadi, Majid Fallahi, and Seyed Mehdi
Mirhamidj, as the first supervisor, second supervisor,
and expert consultant, respectively, supervised and
guided the research throughout all stages. Majid
Fallahi analyzed the data. Mohsen Noei and Majid
Fallahi wrote the manuscript. All authors read and
approved the final manuscript.

OPEN ACCESS
©2025 The author(s). This article is licensed under

a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or
format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes
were made. The images or other third-party material
in this article are included in the article’s Creative
Commons license, unless indicated otherwise in a
credit line to the material. If material is not included
in the article’s Creative Commons license and your
intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view
a copy of this license, visit: http://creativecommons.
org/licenses/by/4.0/

ETHICAL CONSIDERATION
This study was approved by the Vice-Chancellor
for Research and Technology of Sabzevar University
of Medical Sciences and received the ethics code
IR.MEDSAB.REC.1402.062

CODE OF ETHICS
IR.MEDSAB.REC.1402.062

How to cite this article:

Mohsen Noei, Mohammad Shafi Mojadadi, Seyed Mehdi Mirhamidi, Majid Fallahi. Survey the relationship between
working hours with workload and incidence of musculoskeletal disorders among the personnel of a Hospital in

2023. Iran Occupational Health. 2025 (01 Jun);21:8.

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



https://ioh.iums.ac.ir/article-1-3612-fa.html

http://ioh.iums.ac.ir

“'-\

dl/)/b/&/l"

LI 7 ==

Ailll

AYVEF — Y oYY o0

>

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

S Jiw 3 38 P — Sl US| E g 5 5,130 b (5,15 Ol G Bl (s

‘f‘* le BT g&ﬂ)w

2l lgsas clg i (S pale s8I ¢ pgmiily Glides dieS 1 E9d (e
2l gz lg i (S5 pole olRLl ¢ (Kb 5y 0aSly (g5 gig0nl 09,5 35D Radud Moo
Ol gz lgies (K55 pole olRLD o (Sibjy 0aSily ¢ Slyn 09,5 1 Gn0 a0 (M0 S

Sl syl Slading 3 e 5 ol lgis gz (Kb pole slRiil cudligs 01Kl IS eyl 5 (sldd > Cudligy wdine 09,5 (Jotus odins s #) 1 AW Judmo

Lo jlgaals’

Egrd

L@

llae — 1Sl s

VY. edly fl

AR 7AVA 7N SR O

mjfllh@yah00.com . )lp) ¢l 5 olgsmm Sz pole o5l (Sl s

oJ%S\?

&S5 15 )b ol Slowa )8 b lgb (55 lelo jlas elge 36 cod (el Sllas Sl GlWs] 1802 g s
U] goud ¢ 5L L ()8 Clebo o blo)l awyp Ban b dalllas ol Xgd (oo 5y ciinds (SuogisS )l slo ()b g
A3 Pl VY Jla 3 leny S Jiap > sllse— )

LSS 5158 A 350 iges o2 sl ot hogs g5 | abile ddlllas S ol adllas o) 0 109
IS 5 S olin s e~ Sl ST 5 5 sl 23 ot S 3 JEL 20l slacBlyo
o Bodly . edliul ygy 0 Syd (B ()15 F 5wl | (S50 )L e g Lol HIS,0 (as L delidi g 51 amd
A o9 125 (s 5 0] (Staa sl (19051 5] o0litl 9 SPSSYY Jljil 5 L ol e )

FU AL Hhusyy oo 9,8 Caclio BF/VF L loss 4 gy o atin 3 )5 sl (ke o iy aslllaa ol 3 1l 8L
(LOVIY) culy 1001F) 3,8 (/FFIN) yoS 3> sy &y Slhae — (Sl QWA g5 lime oyt 90 ) Ceslo
G lelo b Syg wlio 5 (38 5l dmy oy addllae ol )30l (5135 (1XY/Y) Casly Cowd o 5 (1Y0/F) cusly 93l
B (o 5 ) (5 ol e — Al SUES] 5 (5o 3 2ot o (P=+/Y) 2 osblita s bl
e LU (L 5 b glo il gl coply) (Sl ISl Gl 5 )8 Slelo (g comizpon Cudld 3929 (5 )bsine
(P<e,00) cusly s

St plail llas - Sl USG5 (o5 5L b )5 Slels o aslllas cpl )0 165 doesl
Odgime 068 co Aol (ol Jlo AID LSS )15 il awgin aSiul 4y az g5 b .cllils 0929 (5,10 gme LS|
Jy 5 g slogS ALl 5 i 508 IS slo lSi] bl gagisS | bipnl cslaaaly o] i o
s 8 daiae ollis! rals jehas )

w/amuﬁ)/)féﬂuo ué)w
Sl 2l Sy los 2udo

:dlilo ol 4y sbciwl oguls

Mohsen Noei, Mohammad Shafi Mojadadi, Seyed Mehdi Mirhamidi, Majid Fallahi. Survey the relationship
between working hours with workload and incidence of musculoskeletal disorders among the personnel of a
Hospital in 2023. Iran Occupational Health. 2025 (01 Jun);21:8.

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

Iran Occupational Health. 2025 (01 Jun);22: 8.


http://ioh.iums.ac.ir
https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

S ) cilise L slo e il 51 36 Gleys
o OS]l (Vo) canl oas 3,155 (oL S,
Cawd 5O ley ools caws 31 Julse cp et ]
&S Sl Ol 0l g aasie IS g9, ole
V) a2 oo JoSas |y ol olhles JS 5las 0 FA
23 L g (S L eg,S 90 4 L
F b plyiear (23 5L OT) 25h oo ponnd
iy o5 G5 S plnil (gl 5ls 90 (oS W lse
Loz jor el wlgio )1 cumslial ohans 255 o0
g0,8lee p b (Sledbl iloy o LBl ol g
Shae - SISl e g ed glas lew ol
ol o ot Jole o385 L LOYANT) sel
3L o Gl sre bl 6l addllae ol YL
3 Hhae Lol DY 5 K (S5d S
ol Gleadlas bl (V) ols flas 1y sy oo
Olee a4 cas 2 0 ol loyo ol olaws wls
Shac- ISl SYMS! gl adgl s Jale SO
Q&‘Wﬁ)ls)l%)ﬁjt)ilﬁg‘mslbm
(V9) canl SHas
clels opbols’ lsieas Yoamo oy5Cuss
o g Cody hlize slaog, S o1 yo oS ailiy, 518
"aias Lidg | celw Y pled b iio b oS o 8
N0 Jlo jo Lg,l asolal o (VY) 09l co iy s
FRIRRAYTRLSUNICIVA B PRV PO (RN S LR BVA R
(S8 oy O ygods 1,58 IAYE Sgus coasie YL
B2 ltas o L el 5 Az ac 0 4
o el SO lgreay 50 )8 wlels ((VA) Wis S o
IV RN W Y Sl ORI Y COWS R OUR A () L ES R E ]
Slelo el sblagy lo el LSS 5 oyl
@D Rl g oyl Gl 3l & iS5 Yk
SYLS 4 el s il 4y g el Lo o Ll o
ol Gladlas mls S oS Dlac- Sl
390 00 Sl AP hugie job 4 a5 gl ols
SHhae SISl OS] 51 YU gaud S o )
Sl P! o Gaalis 0,0, a5 Wlos,S )55 1,
sl gl Sl LS, udsw 0 .(VR)
W0, o8 1 el dlas SdSlul oS
OB, pbe 4 S 1) 65V 25 bl o5
L5 clele ols lis a5 w00 S agyod  Sbilags
s s Julse g fiate Sazed G 5 SYsh
Wl plol Sl VYoo (g9, aS lasllas o (V)
St (6,5 Olels (c8g plos S5 a5 ol lias s

doddio

Jelie 31 )by ;0 a5 w20 0 lis Olisss
O ()) 098 oo camline SMac - ISl LY
|, SV L ol 51 (glod i cinbs YS!
P G9r b Lolyom 3,0 4y j2xie a5 WS o0 hnoss
(Sl ol LYo 5l SO LQ.;T (V) 09 o0 (50, as
B Lze ;3 S90S g (S CuhsS alS
WS Jeod mlio 4 ook lo 4 g wiin
sl asle sbazmk s, Jelse bLs ) 15 ()
oebaizl Colom o Jid (ool ¢ i Zuld) (il
dspg] o)lS oSyl o) it lojls olse
) 638 s SRy 9 (Glejle sleoged 5 Sin
ol Cdyin g oboul o (STl ccaaseds iz oy
Gl oaizall (F) conl a8 )5 )1 8 a3 )90 YIS
Nlgioo g9 Bl [ L s e (Sojd slajls o5
SHhac- SISl WS oby o gons He 5l (SO
e b bl slacaile odils (@il
72+ b aS sgdan 3,9l p waitue SYNWS ob; s
Sl OB ol 4y 995 8> Jsb yo (S5
colad Jol Jlo & b o |, YS! 0+ g Wigdo
Foon 635 2 oS Gladlas o0 (F) WS o0 @25
Ko ys PV a5 ol oyl gl e plosl b (s Lo
9 Wogr 00,5 55 15 950565 (bl e (LSS
Wld 5o 0,0 WBMe 5 s 5las o O 5l i
) sy 00,5 w5 |y oS 5 (05

Jolin 5l il slacadlye 5 lacdled pll
9 0z 9 330 by cul 5l &5 cul hie
S Vb bl 5 caslial )5 clacanss 4o
Ol sloz o (Fuilage glacal e (LSS 050 plox]
Glog)ld (aiSS Gl (geges Shyn Jels
OLSHE (olia )8 gl s ( Jiig Jo (LSS 0L SS
by a5 e 4085 15 (LSB (pgb i
ayle iz slapley o Iy Solaie slos,Sles
JLad b dalise glaisw o ol 9 o5 (M)
i dxlge Cillanl L i Ll g colid o Sle;
heigis Jleel il gl (bme )0 (rizmen
Sl 1) i ol plple s Gl il
b g g (Gl plojles Gi)lS 0k Jeod
b Oledw 3l ase A a5 wes o plis 1S 50!
@rodled axis o G 4 950 0l Jles!
() 48300 5 03,95 7 9 (M 3 (50,5 wib LS
eilage S The yo SMac- SISl SN ol £auls

9



https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

Sl - ISl UL g 5 6,0 L 6,8 Slele o LLS )| gy 0

Sy oy Cond 4 a2 L oS o ol lo o
Joe U, VFY Sleos a5 YVY liw ) Jod j»
BY aasce i BV o o] iV o pien i 14
oS Heleld Comazr S5 GRY gages S5y 9,4
S YY gleas a YO L, olow sl ,a5 YO
i Y S Y (s dsn Y Jas U
ol (Bolal ©jgods U T (sogee Sy g i Y
Sas S 08 e a el 4 azgl b iad ol
ool Bolai Ojge 4 g il plasl b
g vdsliiow s (09 pli o 4 4z g3 b ol plowl Ll
o5 Sigms A g kit o ik slases
plml 51 8 05 S92 g 00 8,0 0 8 (6l (o2)le
PR eSS Oygo S 5laS (Sealen 5l 5 Giagh
oAS IS i o 4 dsllhe (o oS8 B culs,
ey 50 b 0dls sy layl 4 aalllae Bas g cols
g rol> iz slagioy )3 pasin ey ol
g lede 9 Ll )50 (s (S slaasbiins
SYlges gy 5L5 D jp0 50 5 285 15 ] st o
FA 5l am g 0l ools Bame lawg oS e85 ,0
0l JooST (gvaoliion yy idu o a4 dnxlie b cels
A (5 9lae

el 503 OYD anllland jg0 Comox igh ol jo
(YP) 10 o)9|)g 2 A.Jaa.l) )‘ ool b dgos >

_Z’1-5P(1-P)

nsrs d 2

3o aule diged e Slaws N alal) oyl
ool Bolas gl digas

10 bl 3305 b Lo Jleyi 55 e Z
VIAF=as )0

dlae — Sl SYMWS Cand oo glis 1 A
IAPVEI RTINS LY

d= \*p=0.2%0.507=0.1014

il Sleas Jrw s duo )/ O 1Y Pivfo b0V
o 5l gas G e JBlas asdS ol VY e aS Sle o
(YY) wilos )5 i 155 1y 050

Ot lowy Sy JSN =0Y0

s aslllas (pl o Wiged o> il 4y 4z g5 L

=

190 8

o aae 5 e 5 555 sz plail g, 50 el A ]
slacind 5l Solate glaely L LIS ploxl 5 cole 2
b S e Sdlac- SISl oS sl L ailys,
gt O Sl )3 . (WW)og Lo oy 5l Ceedd
SYsb 5 clels L Sdac- SISl oY
Olsie 4 5 Glels g s snalice (5,0 goo bLS )|
Ohlaw p yo OYMS] ol jo Jaius [z Jole SO
Oleles o a8 0l lis Sldlas S ls (YY) o5
JBo3 wbls 92y (5l gine LU 9350875 8
odalive ailis g 10,8 0,0 b I8 Glelus s bls )| as
Slelo oo bLs ol jo a5 Lalge (VY YY) wis
Wid ge Hhac- S IS L SYeb LIS
Do g0k eleizl Gy, 9 (Sopd slajls Jold
S 4y &S Cowl 0lisS Cl il 5 Clg e
(YH)azs oo Ll ) col il 45 5Ls g 09 oo

by Sy cawl Has aS cwl sl 06l
4,8 L anslie )3 595 0 15 celw A bioje, 7 6,18
a8l il 8 LY sgus i U0 cel T Gos
50,8 cels FA flo Sow gl caml o Lol cel
IY e 390> (g Llez o acle VY 6,5 Cog) aan
o) o lacded )3 ) gl g eenl 4Bl ]l
100 S99 ol Lz (g, oz o aelu VY 8
6ol ek gugr IS bl (YO)cw! axdly i3l
Sl Gl wlsicge g 6f5 Sl 5 plice
s il slecdle LSS & ead feass
—addllas oz zols wes mliEl | YS! 4 Sl
99l (e DASIe plnil 4 e Wi
5 93,5 Oliwjbo 5o celie (e Sloeal
g b ouled S8 odels o oS als o
65 wlels blsyl o)y ads Sldlas aSl a
SHhas - LSl a5 5L L Sae SYeb
Lls,l pwyp Bl dasdllas ool 1 (] oaisplxl
—SLl oM gt 5 5, 5L Ll wleb
ol it o g 5 e

X U9)
- oy £33 srhie adlas S yol> axlas
09.7.3 uos..a} )\3 4\..)9‘ ‘si&l.o& olEasls d)l-‘?" 4\...;.0.5
5 Sligios Cogles ) asbbyme il b IS el
Syge Lged > b pbml Glisjlen 4 axxlp
Jels sblagy slacale (LSS 51 ,a A o)


https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

1200 gl Slel B lie Ceond o oL s
ol 50l jlade 9 ¢ /A7) )l ol Cwed o
(YA 5 alos < /880 (6,15 olgs jo

(Borg RPE) 5,5 olso
o L s ol sl aeliin ol )
@Lﬁ})‘ &l Lg‘oél,lj yebdy a5 oal S0 S5 L
oo 0gd oo oolaiwl wyls 05 glews coJled
Yo B (W oyea) & wlde 5l 1, od5 Borg RPE
W i ooz 423 iSie (i 42,0 (I 35 1a>)
6099 U L lawgio (0 Suls mhaw Yoesa \F U
B8 hogi lp () Jgaz) aeo oo plis 1) ol

Lol ,6,b 2l
3 0 Sladl 0,8 09,5 lawgs Ll L5, asls
Gz (6,05 5 g, S5 8l dswgi Lol Sladon
e Slomr 5L (6,58 5L ulie ) D (g9l
Lode Lg)L')ft)J el Lgd.,,.o‘lj 9 uu)b ‘QJSL:& “SSLo)‘
b S5 g9y 0aiS S 0 by wlide 5 o sl
25 39 SIS E S Sl bl (S ,L 0 s
axr ble o &Sepl ppar 0 eaSeS L O
S ogdier s s adly (IS0 0 e
b wlde ) Chz dwslin VO dsl 6,157 5 oSS
oo 1) G ouiS ES 1 g gl o oold lis o ,8 4
Sl gl ardsg |50 o gl Jlas slasTl cax V0 5l
u].@ l) ‘_QSJlSJL; 33 el YO ).aw...m.n.a o..\.w»_.:l.?u.;‘
ooldie 5 o Sl edelcwnsay ()39 50 (5,105 5 am 2
(Yl’) Sl oY oo 0)3...‘5 LS‘)‘Q 9 09.«.»‘5.4 4».«»[.7.4
w‘ a..\.m..\.ut iLd )lf)l; ua.‘>L...: u.:‘ ‘5>L>L: 9 ‘5:‘5)
U9y 3l NASA-TLX (ol el s jglaiess
o o bl 6,8,k pbsl sl endplxl
b 3y50 O (2Ll Oledal s G5 o9 sla ol e

(YYYY) (CIAY

4o ools el ool daosls Jdowgas jo0 g
5hoolaul b g é )3 ploul YY asews SPSS 13300 5

1.96°*0.507(1-0.507)

5 =93.38
(0.1014)

srs

daxlllas
n, 94
h= o =80
I+ 1+—
N 535

doles 25 A il 5l o diged ez ol

doyo Ve ooplal @y Jlia! Jds 4 as wl
S e dallae cpl 0 diged pzme A (2L il
oo 1ol aslllae 4 5955 slayline 33,5 (e
@ Lowiis g 2l anils  solaseinl alayl,y ol Lo
W aale Jb K Blas oS &l cweas ol lew
g aildbbgle 5 aulil axsls 1, ol lew sl ize 4o
@ 09,9 pas o las anles &8 0 anlllas ;o ailalST
S b jedsSal Jlars a5 (wpy Jolds 3 aslllas
5 e8yls OS2 bl oS i ansl
aS s oS colain] adlllas e yo oS )
22 Bl pail dandllas 5l aosls (g )slaez 0,90 Jsb ;o
I Slsler 58 yslenz ploy Jsb 5o o5 (i

oolaiwl 0,40 /0!
S ol
bwg (S (Hae - Sl (2ol adliis
SRsR GRS )0 5 05 Lk g e gae ]
ol ORlng @bl 5 2ly) 285 )3 eslinals g
bog S Hhas ~ Gl (ol bt
YA Jlo o il e g Sl ooly daae >
Aolidions oz, liiel posd G 0l plol Gl ) o
oolazwl Spearman 4 Kappa S ol 5
oy g [ AYA-+1-8% - Kappa oo s 5
O O el glaplasl jo Spearman  Kien
Ce (Sasod oindylis a5 canl +[AFV-+ AT
Sl oy Sl asliiny bl s jsliteds Lol
& oolaw! (Internal Consistency) l5l Uzl
bl 3 Sl ks o,se il by ol Gles
Elis)S Wl oo &5 05 valss Jlose5 y enlio
dolidiws py oLl gy 500l /Y golus by 5T )5
A dwle < [AAF Flig S T o ,LoCMDQ!

11. Cornell Musculoskeletal Discomfort Questionnaires



https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

Sl - ISl UL g 5 6,0 L 6,8 Slele o LLS )| gy 0

Shgr 0l S0 M5 (58 ¢ wlike ) Jour

sl

A e 2

PV ghoed plodl (M 5 e
[‘,5 oowlé#
o5 Sk

A
-y
-y
VY-V F
Vo-\ ¢
YY-1A

Va4

S

obj oS

ol

‘>Li)' )L:-~.’

ok

ml.dl_gyi

e Slaelye (SIS 1,508 ot lons Sl (Sl ¥ Jgaz

e S b Bl piSle (65 le e
o0 Yo F16Y TYIY- (Jlo)
a0 \t RN FAIAY &g) 539
VAF VoY YIvY VFA/F4 (cm) 4
Y- Y -y AOY (Jls) )8 ailes

Y/ DAN Y50 AAZAN (kg/m*BMI

il glacudl e GLS IS jo Dlae — Sl Y gai e Y Jgos

L e 5 9 ol e ol o s
S Sy 05
RS R S (O T S T SR T SR SR S S L L
Y/IA ARTAl FIY YN e Yoz NI Ve YIA \PIY \O/IF YYIY AN \EIY PRIV A4 VY INTAS R YYIY NN

(N0 &V E o Jalie (LATIF) 15 V5 o5 (L)
39 Sedled LSS SHOYPIV) a8 YT .aog 8 yoce
aslas o3, codled (LPYIY) ,a5 OV 5 ails
OLSLE SHIAFAIR) ,a FF ool Saug |15 545
(aaste Sy (LOIF) 50 (g lol s o (LYIA)
Jos BB 85 ¥ s 5bsm 538 T pagos Sy 5 ¥
Eguds bl (plgd) eoliwn] — atiis 5,5 Cunsy
Lol 0als GLIY Jgaz jo SDlas - sl oYL
oy sl oeslaal b6, 58 5L byl s

30 g ol sB o 5l as ol las Wb LIS,L el
O Slas G i A s o pll a5 SlacJls
wdls 1y Coenl i 6,58 5L 5 (Sond LS
L el slal 5l am il Sl s ]
Sl Jgu o SS& a4y el o J5 5,6 g Ll

@l o slagasll g logei « Jlgl b e sl
~ B9 S 5olS” (yge3l 5l esliinl b g 5 08 gl Pl
IR ewindiee (05 Gl ysie (o5 Jloy & ]
o Sy doosls 35 Jloy 9l Gy 5 285
O (Sod 0 p8 5l (205 Sl e (e alai
Jbs as 5l o5 Glopsie axiliz ol ool
oolaiwl (po ol (Ko o po 5l W9 lo,95
S50 00,0 A0 dayge;l adS o ylicebl e Lo

NEPRER,

sl

Gl cadle (LS 5l a5 e anlllae opl o
38,518 ey 2050 Gl Lo o Jelo iy
ol 9 JLo YV dallacs jg0 ol 3l o 1 55leo
VYY) adlaos,ge o8 o BMI) os ooy asles
¥V J992) 092 @pa o p oS5l

AV 9000 (1) ATV (qw) 2090 5,2+


https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

il sbadle (LSS s IS I by 03,5 L olal Lo o5ee -F Jgu

i S lae Dlswl Sl (6,58 1)L olal

Veofe AN \YIYO
Vool \INE VPN
Veole AN ARTEIA
Vools NS AV
Vool Yo/ ARVANS
Vool AINR YAIDO
/- FOIFY INARN

AYIVY 658 5L
APINY s ks
AYIVY Slej 5
ay/es >,Sos
YAIAA o
YEIYY bt
A+ VY Js 5,0

Sl slacadle (LS 50 )15 Slebe 5 S wliia b Ll I L slal L3 )10 Jga

&5 okl

‘5)9% u*‘L"""

Lol 5 L ola

Pvalue  Swwn s Pvalue  Sivon oo yo

RN - IYav - X0 YRV &S558 5l
“fee -jray e S S ks
-¥8 Y v o) S
<170 EAZN Atd EXTARY UL

-1o¥ <18 A oeey <I¥AY SiedsS g Ol
1+ YA Yy oo %0 55555 0 5 oL
R SYY- <163 RN Js b

B Gla it o iy 4 )8 lels o i
JUbI sl e i 5 G oSl 035 Gl550
eSiles oy i .l 0090 CCU 4 il o PICU
0 el DN L loas 4 bgsye o )l5 el
el FU AL ey i s 4 po 0 5 Cansl i
05 el FAE e L Sty i pgms 03, 45 5,15
Olke b 6,1 Celor (n a8 izmen ol atin
3¢ gyl Jxds a4 by e asan yo cels FF/VY
2353 9 (Sud 5l e Lol L sl o o
1) cosly b s P =+1-Y)) cor (b o 4>l
odalive g o sixe LL3JP=+/-F) c> b 4 (P=-
et 0l QLIS ey (Ko (505l @l oS
YW L Ll S50 ) Sl g IS B0
Oyl 029 (sylo g blLi)l gMac - LIS
S oy addllae cpl o Canl S5 @ oY (P >0/00)
IYOOP= 1+ - Al aml ;53,5 5 59,55 pos 5 olSL
ol sine bl | @=+ /Y ¥ P= /- YY) slo g (r=+
A O she o e bLS ) imen 0l cvalice
=AYV P= [V a0 0,0 b 6,88 5
205 samlie @=-NAOP=+/-FV)L 5lo
OIS 5 (S wbde) (Sojd LI0L o
O s odnline (gl pre bLS I Dlac - IS
15 Dhae — Sl WS gas b 6,5 el

Fofe bl S LU bawgie axlis ol ous
oud oozt )L Glime w4 Bl Fe Sl i
g wals> ol g Lawgie oS
HEL Gy olel jlams il o bLS laallas (] )0
oo Lo ge bl las ols flas il e 5 I3
P=21-Y) o)l 0925 (S5 55 9 6,58 5L o
il 5 lly s WosS ) LSS
bl IS 6,85 3L (S5 Sl el L e o
S8 5 L S L0 o e Se g ]
P==-1-+A) il 3529 wsSme Lo Jxe bLs)
OgS g W g 0 Slas dn b S,
P=1/+01) 0l snnlin Cute (gl S bLS, 5
o) S e wbide b (Spd ks o e e
Sl S¢>g ‘_g)‘.b‘s;_r_o .Iol.,_'{)| ‘_g)lf Slelos 3 ()lf
oobde L b L5, bla.g‘w.g.bu)‘@l}.;.(P:’/’ )
» (aby S5w) (b 550 e (2Kl
S) (Sexd L CTVIA) L T SSE «
g 0Ly oo (LYOQ/F) 15 VY ol jlews 1) (Slow>
20,5 18 ol (AYF/F) a5 VY
1o



https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

Sl - ISl UL g 5 6,0 L 6,8 Slele o LLS )| gy 0

dlage slacddle (LSS 50 (S hae) (Soiud 5,0 (e £ g0

Qo olass

(5)9%) gsgr-* )lS)L

VA \
YIY Y
Yolg Yy
Y¥If Yy
YY/A Y
AR A
Voo q.

PLgg o
oS
obj oS

oL
Qlij )l-'-mJ
ol 5 oolall 598

I ez

sl slocdl e (LSS s 658 5L L 6,5 wlelu o bLs 1LY Jgus

SHe oobde )5 olels

YA Ve Ko e 65 Sl
ol P value
Ve YR ek s Sy ke
ol P value
Q85 18 w090 Sdlags slacldl e LSS a0yl 0s2g Cude (Seadr (0 2ly S g

ool — atiiid 4,5 Comdg udells oo V-
OLen o elel jlisee ase axlllas glo azily .osls
P ) seilags sl e laasis a5 sl oLis
(oS 0 ofgdy Hhas Sl Pl 4 Ml s
Joloe 5 )5 allby wiwa gily 5 005 daails
- Sl el Lol BYs Glgieas elozz Jlg,
Canog o) opl b 0l ol LS5 Mac
ol sl 6,8 slad s 5 (Al o (SeagisS )
ol o Sgun 5 (Sac - ISl ST 4y Myl s
Ot pol addllae o (V) 05y 5L 50 slen
3 S s e = ISl SV £nd oo
g Cewly Cewd o g Sl o3l iy (535 oS
5 A Bt Gl (i 398 axlllan b gunen oS
FoS Egrt 82 yd el il s 9 Suy 9 (395 (oS
aoms aalllan & e o5 Higas x> e & Sl e
gunod ol dslllas bl uzmen il olel [l
ol sloazdl og Tl e Lz Bl adlas b
0055 0,0 HBauS S 1i LAY oS ol lis asdlas
OLS L ain,S o 55 addS ole VY jo 1) 0,0 85
AV0) allo 1y 0,0 108 Souds o i ¢y
Sl plid LSas 5 Tae psS ol aslllae gl
sleeddle (LSS Gl jo OS] IS g0l a5

1 Mohd Mukhtar Alam
2 Marta Regina Cezar-Vaz
3 Basil Kum Meh

)|

WL 5 )5 Slels o ke (Kianod 3,lge
o 69l ez O e omb M - S
Gl S5l G 6l g cwly Gl o b gl
als ULM.; Oy ;i..w " chﬂ @L._: o )bl.;.u
Solosme bLI)l )5 wleb o U L oy &5
A o eired (I=0) YRV P=1/ 2 %) 5 )ls 04>y
odnlie g o oo blil 6,5 Clelss 5 (S5 58 5L
O (o g o (1=, P= F00/ - Vo
ool & Gl T2 VY 655 5 b 65 lelo
el olins P= o/ 0¥ L] a3l ke Sieon
Serd Bk s 65 Slebe oV Jgur 4 a2z L
Cudo (Simaod (p) a5 by 0525 Cuite  Siwon

B¢ loline (g Lol s

e o8l ot (shg I plamil oy oo Sl 4

S5 Gl b age S el Vsb Slel
S il glacddle (LS a4 eadfeess
Loaws ol 1) dlac- Sl oS! 4 Syl
Slele bLs)l o)byo s ldlas a4yl & axgs
—s ISl e 5 L L s Yk )8
ey Saal adlas opl sl sauiplxl SMac
WS ol 9 5,6 L 6,5 Slels y bLS)
3 e asdlas opl yo ol aloal | SMae- SIS


https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

G ug Gels bl o )5 els G5 clels
o (YYV)aee juals 1) os! aljls $lg
5 alis, LI g (LSS 5l /Y e ol o adllas
SAS Candg el IV 5 a5 oS
a4 6,5 celn 1Sl aiiils soliws | —aiuis
b by s 3, Cslos OFNVF L o 4y gy o
o5 ols Lt pols aslllas gls .og IS el F4/49
oy Dliae — ISl SIS 5 6,5 Slebes oy
bl Sl gz sl s oy sl b Lo sl
s a5 (uils g2 lolins § Cude (Koo bLS )|
sl o1l il 5 091 ywsaSind, ] T axlllas b guvan
Sl g wallasl (6 )I5 Cansg IS Cogi IS (4Kl aS
— IS eV s Lelge 5 Siae S Ysb
Lol DA
Olad ol 57T LS (il addllas (sl aily
75 Ol s Al s 59,5 4l o el (LSS as sl
2 Pl oS358 i (slojlss oz P s
SIS L (ste bl 28> 5l w9 ) e
il clbeadle (LSS cusls dlas - oISl
59,5 4,75 15 oo o |y oV elozz yla a5
L LSl e aieg e WS 4 1S
5 las - Sl el s )5 il
by bzl Glyy 9 Sod Jelge cdls ane
Sl VSN L 28 > 5l o izeen 5 BT L
oy i ye iy glacadle (LS s Sdlas
abal) (ol e 0018 Jyoad S S > Sl e (eizren
Sl slocadle (LSS 0wl s w51
B L b slexl Slg) 5 (Soid Jelse poogdle
s - ISl oW b allie § 6,08 sl
O aS ol s ol adlhae s (YA)sss b3,
ISl DY 5 Lol )15 5L sl (S0 58 5L s
S975 6, e LI ol (g (s -
S il anllas by gean aslllae gl .ol
oy g St slajls & Cwl (ol Sba g Sl (TY)
5 dhas ISl YL IS L by elazs|
Omzmed ol ol e Slilage slacddle LSS
3o lis a5 cesl Saann sdsl anlllas b guvan
S Ceandg by S5 5 L 51 b boas cYYLS]
asllas sl assly (V) ol LIS Joe o ceslial
FVO @S ol plis oo)See g T e Jlose diis

2 Stijn Keyaerts
3 Oliver Himmig
4 Hanif Abdul Rahman

5 OS] ggul o in e AV Slilage
OIS @] B 50 S 5 S mly e
b b bty Jl YL Te s 0p S
3l gyl ity SBgh Cand il mhaw o DS
ot Olie aslllae (pl o 09 Laspe bg b o g
seolage slacadle (LSSl o oW IS
5 Sy srolasle;l ylaime Lo )0 gauds 09V
oS P 3 il i 5 09 e Oy
S Samdy ad )15 Sty (Vb Ceend g 35
Sh belse )5 byl g ol Jid il
sidlie (LS, Gl o (WS s e Lol
asl (YP)wog Yigs slaglin,len o ol
fa o5 Joly adlis | guen il allas sla
D jaS 10 OYNS| gauds o yiion aS 6 ebbdy (ol
S SIS e oly 0o SIS £erd Gliee (S
= Sl OS] gads (S (358 asllas o Ll
allland g0 S8l s uKile 0 @5,] o SHlac
Crdien g Jlo YO o1 o S 4 cl Jle YYIY
soba JLu VALY 05,5 a5 wis S oyly a5 cenl
A bad e Dlac- SISl OWMSTL 295 LB
S o po iv S bl ol 5" LugeSid )T LT

GOl Gl Wy e a0 SYeb I8 Slele
Sl daliy sl Shg (i e ioldl | Y]
> 05)LC ol W LSMALLQ.’ Lgl.mu.d‘).o e ual:-
Jolse lareds s cand o )15 ( GYeb |15 Slelws
S A e Mas - JISll oS! s
Jole Slsicer 1y 53, Jabe 5 5L clallhs
Slels o g bliae bLS 1 aisls lias sosS bows
YR o i1l 5 S g5 Sidn IS Vs
S92 9 srilage slacadl e (idu jo SHac - IS
asle éb)B J""?‘c 9 g_)‘5;> J)L?‘ su.)‘ » 05)*& slo
a2l jlas 5 Wog Ladye )5 asliy L YL BMI
Eguis &S olmlsl 0g sols aul38l i 1) SYMS
v ;o gyliwy ad > o Idlac - dStul SYLS
Olaazie 5 hluy o LG Bl 4 e
Wl iy Olaladl o) co a5 4 g OS]
plsl slp sl (Sg) 5 (o 55 2alS w2
ouals o 18 Guaa |y )5 aslp Sgge o2 9 L,

1 Anna Arlinghouse

\Y



https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

Sl - ISl UL g 5 6,0 L 6,8 Slele o LLS )| gy 0

Shac - LSl e sl sl s cass Sl
2 () el lasye g550 02 205 9,15 o0 cunt b
slo lid s 398 axllas b gunos 55 yol> adllae
3 Hhas — ISl OS] gl S5 jsbay aS
Ol e cwl o e el i o Cl) dedd
(AZIPEIOWA RISCOWAT N INCORN 71 JPW (1%
O o)l soudl gl axdllas oLl aline a5 Wings ()
SHhac — Sl oS ol consy g Conis
30 0,0,68 £and () SKer g olo, addllas o
o, OF/A slilage slocadle Jawy )0 o Jsb
Jw s 30 0,0,05 gouds as oy ylis gl ol 3,90
0355 aFll cipw WU s Sloys 5 iblags
by delse 5 Jod pline Say collad pas (G
il slaaadlie w10 0,005 L Lo o Jolge
1EYIYaS ol lis ol asdlas mbls (FY)aciws
3yl dslllas glaandl ool ool — anis
Shas - SISl WS L bad e Lol Julse 5118
‘Qb&o& 9 PARe (G M dadllas gloasl .o
S 9 o> CedsS 5 (G030 e a5 ol ol
3929 5 o sxe bl SMac - ISl oS! L
Sl s 23 )I5,L casdlas ol ol ol ooyls
SIS 595 50 Slo b CbeS 5 (S B0k
s Qs  pols asdllas jo (FY) wil Jso sl
5o )l (gme bl (S5 5l am g 658
aS wis,S IS BanS o8, g ol cvalis
P G Sopd 5l 03 iyl el > o
aS johilen W0 Se a1y (6,58 5L0 L awslas
Shac- ISl OS5 (658 5ls e o oL
1ol samlice (gl cxe LI s (ol sl el
pbs yols adlhas slaaidly ais cvalie )l Jaw
23 550 sls Hlas aS 0g pade (5 0 asdlac
392 25 2lo ml CedsS 5 (K Bk 5wl o
W PR VR4 LW RGN (e
Lol sloosly g asdllae ol slo 4Bl )y o
30 Ll ol Pl adllas slo Codgase @) Az
ool Jdo 4y 251385065 (65 gyt dsllas )

Y

eleizl Jlsy Jelss cde @ (paje (S 5l ooy
Ol 5o adle sl Mae - Ul DY
Olpeds odlgls 5 )15 o)l eleirb Sl Jalge
Gi..m> 9 S usl,w.g 6‘)’. Lg..\?lf <da.w|5 J;
ol (Jad (Sogud g oyl Boyb 5l ()] CBlae
YW elosmb Sy, Jolge pm andllan ol jo 0l
S olols alal, 5751 06 (Kons 5 (SMae - IS
plal as ols lis pols aslllas gl (YA)oils 042
codled 5l il Sos ]l SYeb lelu yo I8
plal GMae — SUSCl DY sl jo ol (S 508
b gaod gl o Conl lasye (leld oo ol la
Sl pox Jlawe o> asllas
ol Hlews gaud () g blols adlllas o
Cdgine a5 (gol,8l o o SDlac SISl SYLS
Gl oo o158 by sage o 1 e JaIg Jo
3 ohlem obul o las dslllas ) slaazdl
s len gort Glol BYs I (o ol e
Ll sblags sbocadlin fpn yo (Dhae - Sl
O S Shae - SISl CYMST (YL gauis 4 ax g
D95y Lzl ey sddplel OMSlae ¢ Sleys ,olS
sy 0 54y SBL lnl )0 sler S8 o o
OMHse (Fib g e iyt 4 ks oS s 9k
S Dl 5 )lnl el Grizman ool S0 )8
Wb & e s o plel Jais e
o (F9)0,5 )18 slvjlen olpoe da>gi0 50
Celo (oSloo o yias a5 ol lid ol adlae
aan o 5 celw OFNF L clas & by, )8
ad (Sod L g 5 wlele e g el
Golel sl cde Ko ol aS 5 1o 0429 Cuiie
Cowl cilols andllas b gucads zolis ol aS el jloline
Shae SISl SYMST YL el cisls lis oS
21y lew Jlis ez Codgtue o5 sl (ool 8 oy po
(OhKen 5 ol pl adlllae glo aidl auiils ooge
3 Hhas Sl Pl Olyes o pasls ols las
Gy 5 Cowly s s Jado ¢ sl Cewd o
Cwd T § o Cawd § o Cewd o el ) S
Cewly Caws GMae SdSSul P Ol s 0
‘Q)Lm“chwwdéb)o.o%%woj%
& ylolire blo )l s SdSul DY 4,15 sl Lo
Sl SYMST L alayly yo (bl zs o)ls 042
el 0gzg ad > b J,mb Cordy o b Cawd
YN a5 ol asie dasdlae ol 0 ien


https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

Sl <olos

e 1S adl Ll Jols sl sl
pole olliils (5ygld 5 Glided Ciglae gas
Sl lgrm (Sdj

SN S lasSe

Syl g Slides Ciglae 5l adlas ol
IRMEDSAB. M oS Jlgjen S5 pole olKisls
el 03403 8L o REC.1402.062

O s
IR.MEDSAB.REC.1402.062

O o 9 <5 5Lk
oo Ol g peolie (ow)pn (L9 (e
o Ry Anday adlas (gl b Ly
dore - il oals Aol 1) b eols ()l mex
GMp dpw g (W deme g (Oume i
Jol lealy ol slie o iy 4 (g s
pled 0 (gaass plie 9 pgd sleial, ol
-l aals gyl g ollal (g el ol
ool 1) b oeols s 5 apm oM aame
‘) aJlae ‘5‘>)lé Ao g (£ M.wl ools
) b ol arad (Bains aen - ol allys

S a0,S awlb g owles

13T o yawd

cod dlie cpl 1220250 (L)odiwwy ol oS
Creative Commons Attribution 4.0 Lol 0 595ce
L 5555 g m95 (ool 6, ]88 Sl oslil 85l
(o 389 976 750 p by phe (JBL Al o 50
S35y 2 Pzl Dlpess S5 a4 by L 920
g5 1o 7,0 0adoly jemme bl 4 1A il oo allis
Jdlas plo b alel> ) g mlio o pglas jo &l poss
oS jezme (pl Ho Wb dlie opl o 2B ol
G JBol 4y dllas jleel bl jo aso] Ko gl
59500 cdlas (10,58 7,0 Ojge 40 bl ool asin
S8l o & p3he odins gl VU emme I 18 Bolaal L
Sl GdB ozl 5l (6,0 padus 3> jexe

Creative  MoJliyo 9o Bonliv  jslatea

0529 (b aol iy JooSO) (ouiw )lai sla ools
ool B kg WS £erds (e (b)) cenls
ol (68 gu 10 s ploxil 0 5135 095 g,
Gly ol S e cdalllae (pl jo .l pAL
S oBans o8 ,8 vy 380 sl mul 4 Slows
5590 Cadgazme S5 il plol Jlgw o udgs 3,k
30 Gl o aS 0g dslllas (pl j0 485 A0 diged e
S8 s (58,8l j0 b pheghy iz ety ] el
Sy Jlesl Hlas Jelse izmen 5 i (oS

23,5 sl (6,1, OS> g 0L 5

Eset Olime Gitdm a5 B ol adllas gls
OO0 S 0 cuiy 4 SDlac — Sl Y
b (6,58 ks am o addllae ool jo ol cuiy
O b odalie woSae Hlo sae bLS | (S8 5L
Shac- ISl WS L g )5 5L 5 6,5 wlels
Gld Fme bLi)l ciay g 0,5 S 2le o
g 5,5 Slelo o asdllae ol jo oid ssnlive
Sz ol 5 )5 Slebe fizmen (S5 LS
Om Ll cidls 0s2g gl cxe bLS ) (5 s5en)
S 392y (bl )8 Slebe 5 (658 ks o
b Somd 5 am s 6, olele vw o e
Ll glow plal das - 2dSl oS
sl asl wloly coladys ol csalin (g)lo s
aobp gl aile) SogisS )l OMSloe dallas oyl
Do ol 2lmlz o)Ly Segis )| Lh5el sla
b ( Dlac — SISl SIS sl s alge
plojle YL Slpess ans (5,5 o] suze
6‘)‘? (‘51.!...4 u,u.))f 9 @;:-b.‘;....:‘—)lf (SL‘bﬁf'” ‘J.x...a
2 Oty 5 Gleas gy )5 Ll v
ot iy (pizmes Sgdue dpogs (b lew
5 Sloas glag,u olaws ioli8l (ISG] & jeo j0 0gh
Y SRR ST Y PR S L S PR L G| F N TR\ ) vavege}
25 )8 s 8
1008 g ST

sled > 1ySs 4ol Gbl 5l e 25k 5l anlllas
IR.MEDSAB.REC.1402.062 s a5 oS L
)‘9}.~u ‘;.m)) (aﬁlc oKy 6)5La._9 9 uLM.’?r.? ij&n
Ol iilosas (5,8 L aS cosS e85 i LSS
reiSee (6]l didgesd pal B 1, Aags (ol (sl

¥



https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

Sl - ISl UL g 5 6,0 L 6,8 Slele o LLS )| gy 0

a comprehensive approach to risk management of
musculoskeletal disorders in non-nursing health care
sector employees. Applied ergonomics, 2014. 45(6): p.
1634-1640.

15. Aeni HF, Banowati L, Nuralinda T. Correlation between
Physical Workload and Musculoskeletal Disorders
Complaints among Nurses at Hospital Hubungan Beban
Kerja Fisik dengan Keluhan Gangguan Muskuloskeletal
pada Perawat di Rumah Sakit. (2020).;9(1):88-94. doi:
10.20473/IJOSH.V911.2020.88-94

16. Kashif M, Hassan S, Aniq Younas M, Shafique A, Bhatti
ZM, Dustgir A. Prevalence, workplace risk factors
and coping strategies of work-related musculoskeletal
disorders among healthcare workers in tertiary care
hospitals. Work. 2023 Jan 1;74(1):237-45. doi: 10.3233/
WOR-210644

17. Silva, I. and D. Costa. Consequences of Shift Work and
Night Work: A Literature Review. MDPI.

18. Dobson, M., et al, The Healthy Work Survey: A
Standardized Questionnaire for the Assessment of
Workplace Psychosocial Hazards and Work Organization
in the United States. Journal of Occupational and
Environmental Medicine, 2023. 65(5): p. €330.

19. SHARMA F, KALRA §, RAI R, CHORSIYA V, DULAR
S. Work-related Musculoskeletal disorders, workability
and its predictors among nurses working in Delhi
hospitals: a Multicentric Survey. J Clin Diagn Res. 2022
Oct 1;16(10). doi: 10.7860/jcdr/2022/57953.16925

20. Oliver, Hammig. Work- and stress-related
musculoskeletal and sleep disorders among health
professionals: a cross-sectional study in a hospital
setting in Switzerland. BMC Musculoskeletal Disorders,
(2020).;21(1):1-11. doi: 10.1186/S12891-020-03327-W

21. Lipscomb, J.A., et al., Work-schedule characteristics and
reported musculoskeletal disorders of registered nurses.
Scandinavian journal of work, environment & health,
2002: p. 394-401.

22. Caruso, C.C. and T.R. Waters, A review of work schedule
issues and musculoskeletal disorders with an emphasis
on the healthcare sector. Industrial health, 2008. 46(6):
p. 523-534,

23. Chang, W.-P. and Y.-X. Peng, Differences between fixed
day shift nurses and rotating and irregular shift nurses
in work-related musculoskeletal disorders: A literature
review and meta-analysis. journal of Occupational
Health, 2021. 63(1): p. €12208.

24. Caruso, C.C., Negative impacts of shiftwork and long
work hours. Rehabilitation nursing, 2014. 39(1): p. 16-
25.

25. Folkard, S. and D.A. Lombardi, Modeling the impact
of the components of long work hours on injuries and

“accidents” American journal of industrial medicine,

10

39 dz>lye 5 glis 4 Commons Attribution 4.0
http://creativecommons.org/licenses/by/4.0

REFERENCES

1. Cezar-Vaz, M.R.,, et al. Musculoskeletal Pain in the
Neck and Lower Back Regions among PHC Workers:
Association between Workload, Mental Disorders, and
Strategies to Manage Pain. in Healthcare. 2023. MDPL

2. Aljinovig, J., et al. Neck Disability Index Detects Higher
Neck-Related Disability Levels among Physiotherapists
and Family Medicine Specialists than among Dentists.
in Healthcare. 2023. MDPI.

3. Gomez, M.M., Prediction of work-related musculoskeletal
discomfort in the meat processing industry using
statistical models. International Journal of Industrial
Ergonomics, 2020. 75: p. 102876.

4. Bao, S.S., et al., Relationships between job organisational
factors, biomechanical and psychosocial exposures.
Ergonomics, 2016. 59(2): p. 179-194.

5. Asghari, E,, et al., Musculoskeletal pain in operating room
nurses: Associations with quality of work life, working
posture, socio-demographic and job characteristics.
International Journal of Industrial Ergonomics, 2019.
72:p. 330-337.

6. Vieira, E.R., et al., Work-related musculoskeletal disorders
among physical therapists: a systematic review. Journal
of back and musculoskeletal rehabilitation, 2016. 29(3):
p. 417-428.

7. Lin, T.-H., et al., Prevalence of and risk factors for
musculoskeletal complaints among Taiwanese dentists.
Journal of dental sciences, 2012. 7(1): p. 65-71.

8. Potter, P, et al., Mapping the nursing process: a new
approach for understanding the work of nursing. JONA:
The Journal of Nursing Administration, 2004. 34(2): p.
101-109.

9. Safety, O. and H. Administration, Facts about hospital
worker safety. OSHA: Washington, DC, USA, 2013.

10. Habibi, E., M.R. Taheri, and A. Hasanzadeh, Relationship
between mental workload and musculoskeletal disorders
among Alzahra Hospital nurses. Iranian journal of
nursing and midwifery research, 2015. 20(1): p. 1.

11. Rahimi Fard, H., et al., Risk factors assessment cause
musculoskeletal disorders in painting workshops of
furniture industry. Qom Univ Med Sci J. 2011; 4 (2): 35-
45, [Persian], 2011.

12.Wickens, C. and P.S. Tsang, Workload. 2015.

13. Sarsangi, V., et al., Assessment of workload effect on
nursing occupational accidents in hospitals of Kashan,
Iran. Biomedical Research and Therapy, 2017. 4(08): p.
1527-1540.

14. Oakman, J., W. Macdonald, and Y. Wells, Developing


https://ioh.iums.ac.ir/article-1-3612-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-12 ]

36.

37.

Neck and Lower Back Regions among PHC Workers:
Association between Workload, Mental Disorders, and
Strategies to Manage Pain. MDPL

Meh, B.K,, et al., Epidemiological Patterns of Work-
Related Musculoskeletal Disorders among Healthcare
Workers in Five Reference Hospitals in the City of
Douala, Cameroon. Open Journal of Preventive
Medicine, 2023. 13(5): p. 109-131.

Arlinghaus, A., C. Vetter, and J. Gértner, An updated
review of the effect of work hours and shift work on
musculoskeletal disorders (MSD) in the healthcare
sector. sozialpolitik. ch, 2022(2/2022): p. 2-3.

38.Keyaerts, S., et al., The association between work-related

39.

40.

41.

42.

43.

physical and psychosocial factors and musculoskeletal
disorders in healthcare workers: Moderating role of
fear of movement. Journal of occupational health, 2022.
64(1): p. e12314.
Rahman, H.A., K. Abdul-Mumin, and L. Naing,
Psychosocial ~ factors, musculoskeletal disorders
and work-related fatigue amongst nurses in Brunei:
structural equation model approach. International
emergency nursing, 2017. 34: p. 17-22.
Dadashi-Tonkaboni, N., et al., Musculoskeletal Disorders
due to Patient Transportation in Health Workers: A
Systematic Review in Iran. International Journal of
Musculoskeletal Pain Prevention, 2023. 8(2): p. 864-873.
ibrahim, E. and BY. BUYUKakinci,
MUSCULOSKELETAL DISORDERS OF HAND IN
HEALTHCARE WORKERS: A CROSS-SECTIONAL
STUDY. Ergonomi, 2022. 5(3): p. 144-152.
Rezaei, B., et al., Low back pain and its related risk factors
in health care providers at hospitals: A systematic review.
Annals of Medicine and Surgery, 2021. 70: p. 102903.
Heidarimoghadam, R., et al., Does mental workload
can lead to musculoskeletal disorders in healthcare
office workers? Suggest and investigate a path. Cogent

Psychology, 2019. 6(1): p. 1664205

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2006. 49(11): p. 953-963.
Daniel, W.W. and C.L. Cross, Biostatistics: a foundation
for analysis in the health sciences. 2018: Wiley.

Yasobant, S. and P. Rajkumar, Work-related
musculoskeletal ~ disorders among health care
professionals: A cross-sectional assessment of risk
factors in a tertiary hospital, India. Indian journal of
occupational and environmental medicine, 2014. 18(2):
p-75.

Afifehzadeh-Kashani, H., et al., Validity and reliability
of farsi version of Cornell Musculoskeletal Discomfort
Questionnaire (CMDQ). 2011.

Neely, G., et al., Comparison between the Visual
Analogue Scale (VAS) and the Category Ratio Scale
(CR-10) for the evaluation of leg exertion. International
journal of sports medicine, 1992. 13(02): p. 133-136.
Hart, S.G. and L.E. Staveland, Development of NASA-
TLX (Task Load Index): Results of empirical and
theoretical research, in Advances in psychology. 1988,
Elsevier. p. 139-183.

Rubio, S., et al, Evaluation of subjective mental
workload: A comparison of SWAT, NASA-TLX, and
workload profile methods. Applied psychology, 2004.
53(1): p. 61-86.

Mohammadi, M., et al., Evaluation of mental workload
among ICU ward’s nurses.
perspectives, 2015. 5(4): p. 280.
Safari, S., H. Mohammadi-Bolbanabad, and M. Kazemi,

Evaluation mental work load in nursing critical care unit

Health promotion

with National Aeronautics and Space Administration
Task Load Index (NASA-TLX). Journal of Health System
Research, 2013. 9(6): p. 613-619.

Alam, M.M.,, et al., Work-Related Risk Factors for
Musculoskeletal Disorder among Nurses in Indian
Hospitals. Muscles, Ligaments and Tendons Journal,
2023.13(2).

Cezar-Vaz, M.R., et al. Musculoskeletal Pain in the



https://ioh.iums.ac.ir/article-1-3612-fa.html
http://www.tcpdf.org

