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Abstract
Received: 10/07/2021 Background and Objective: The prevalence of musculoskeletal disorders
Accepted: 09/08/2021 has been reported to be high in the nursing profession. The present study

aimed to assess the prevalence of musculoskeletal disorders its associated

How to Cite this Article: risk factors in the nursing community.

Kaydani K, Zarea K, Soltanzadeh Materials and Methods: This cross-sectional study was performed in
A. Analysis of Work-Related seven hospitals in Khuzestan province in 2020. The study population
Musculoskeletal Disorders in included nurses working in these hospitals (n=652). The data were
Nursing Occupation: A Compa- collected using The Nordic musculoskeletal questionnaire and the
rative Assessment between Shift questionnaire evaluating the outcomes related to the shift work of

and Day Workers. J Occup Hyg Choobineh et al. The obtained data were analyzed in SPSS software
58%'252272/?%8(3); 2222'29' DOL: (version 22.0) using independent t-test, chi-square, and logistic regression.

' Jone.8.%. Results: Based on the results, the prevalence of musculoskeletal disorders

in shift work nurses (58.23%) was significantly higher than that in day
work nurses (38.89%) (P<0.05). Moreover, it was reported that the
variables of nurse to bed ratio, shift work system, means of body mass
index, working hours per week, and work experience with odds ratios of
3.45, 2.19, 1.69, 1.38, and 1.25 had the highest impact on the prevalence of
musculoskeletal disorders in the nurses (P<0.05).
Conclusion: As evidenced by the obtained results, various variables,
especially nurse-to-bed ratio, and shift work were the main risk factors
associated with the prevalence of musculoskeletal disorders in nurses.
Therefore, it is suggested that the effective role of all risk factors be
considered in managing and controlling these disorders to design a
comprehensive risk management program for the prevalence of
musculoskeletal disorders.

Keywords: Analysis; Nurses; Nurse-to-bed Ratio; Work-related
Musculoskeletal Disorders; Shift Work

Copyright © 2022 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
mailto:soltanzadeh.ahmad@gmail.com
https://orcid.org/0000-0003-2560-8162
https://orcid.org/0000-0002-6976-1276
http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

YY-YQ ilmiio AFer bimo F o ko A 090

d- ). 10.52547/johe.8.4.22

&8 > Clilogy (owdigeo alxo

;.n.h‘ 93.3' o

S S gl Jab g0 U b o GNas— SISl SRS (o919
U a9 9 U 5950955 99 30 slamlio

"’*“'oal)‘ollal y o ‘Ye)b’ U")’S ¢ ‘gss“'\"ls U"f)';

ol eilsal Slsal 5l gz (S pole olKtils bl o olaiz Jalse Slinion 35 50 os ks 09,5 (520
Olnl lsal Slsal yels i (b pele olStsls (iaie slacs lon 53 (55l Sadlpe Slikios 35 1o (5 ki 09,5 jluislo T
Ol b ood (S pole olfiils wailogy 0aSails ¢ dame laoou¥T Silidsd 55 10 ) el 5 (gldd > Coblogy owiiges 03,5 Ll v

ol8isle weblogy 0aSiisly ¢ oo (slaosin¥T Glidzs 35,0 IS ciesl g (glad o Cblage cwiige 09,5 ol lale doxl i Jgiamo o g #
soltanzadeh.ahmad@gmail.com : Jees! .}l sl o8 od (S pole

onSz

b asdlan ol ool o0d 3,58 8l )by s 45 Dlas- ISl GBS pans idad g alsl
aslr 53 ol b ye s Lol slSTy eizpen 5 (Hlas- Sl S 50 b)) Sae
N R P N S e

sad alowl 1A Jlu ,5 olisgss bl o olislan cdn o ekaie asllas o) 09y 9 Slge
sl 5 sTanz Sl gy G5 FOY) Lo biw o ol 55 Jelis ol s ol aalllas iges 5 dnels .cand
Sy OhlSen 5 angz g bl e lasely (bl asbiiey 5 S0y asliimy Joli Lo
s 5 6yl layze;l aizmad 5 YY/+ asies IBM SPSS I soliul b adlllas slaosls 54l5Ts
2 el Seiad g 55 9 99 B

4 (2e)0 OAIYY) JScus olliw o Sdlac— ISl OS] gl ol ol lis s bl
2 5y b it 51y s (P14 0) Csl (auo o YAIAR) S50, (ke 1 i ()l s 55k
0355 (ALl (aSilie 15,1 g s 235 4y Sl S sl eiie ol (lis OS] Gl gt
LIS VYO 5 VYA FR YN X0l o b a5 & 5 dilo g i 0 L5 Sleb o oy
P/ ) Wlowds 8515 by 5o (e Kl VS g5 o 5l o i

5 0S8 4 oy Cand oighy 5 hliSe slajite 45 0y ol Sl dalllas (slaaiily (5 S A
53 il iy, )3 Plasm ISl SIS 58 b e yo Lol Jas il plsisns 55 cuy
Sl 5, s ol on 285 Sl SRS 5 Capie 5o on slgiiey il s
255 58 Az g 3 50 (e ST OIS 508 Jh Sy poe polr sl S (AL

63T5 1 g 1050 &y Jlins yy S 10k 7 b L o Dhae— Sl DL 1 g0lS 53l

VR /¥ allie el yo g ,b
Ve ONA e b g dy gu,b

pole olSiils (glp i Goh>  oeles
ol Bgass Hlaes (S5

PRV

By 3 L b s Sljle w0 slarite 5 Al
V] wls 3 Dl Sl DS
@ Somd Ol s Glas Slilllas 5l (S b
2 e Gloyd g stilage Gt jo el o3l Koo
ISl Lo o Dl ZIS) W gl Sl S e
W By o gl dlas- ISl olBis Cedls 5 s
slegaoils b Qi S 5 g by canle oyl 18 g
Ao (dame cilie Jlas Jolge rrizen (LD 5 (So5b
e Cel oads Zel g )liwny Jad 0 () slagm il

Yy

L b laosly alexsl dlae - alSul ol
S Jelse 5t cou a5 cl il slalaste 15 egisS)
Hhas- gISul el V] swigy e g58s @ Al
Work-related Musculoskeletal Disorders: ) ,I5 b o e
g il i Jelie 5 aaely (n e 5| S (WMSDs
u.%y 9 J)L?‘ [vow] Sl QS.QA as 99550 )LQ»J & ULQ).)
nye oS Sl Lyt o b b S5 Jyene slaclled
5 Sloy-cuilag el e dilie slaide (LSS oy
OeSs Catle 4y az gl b (g ki drol> 09l ol 0594

VFee Gl F oyl A 090 ((glad > Culilogy owaigo alxo


https://orcid.org/0000-0003-2560-8162
https://orcid.org/0000-0002-6976-1276
http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

obbew p 5o (Sdlac— USCwl YS! 5919

JLETTY
Sl 0als sl YA Lo jo liw e bl lw )l

ouiarlbo digai g drol>

obiwslen ¥ (liw s £OY) ol den aslllas ol 4o
Stwlen slagisn wlal p dallle dige i3S 500
=l (G N0 Ll (i AN) il el sla i Jels
Cardiac ) L8 slocadl,e (i VYV +) GlS0sS (a5 VYY)
oy slacddle o (i VYY) (Care Unit: CCU
Lo Gas )+ #) (Intensive Care Unit: ICU)

ool s y90az 413/

DYOY] S0y asbiiosy ol Laosls (s psleaz I3
5 4oy ) Cus b b slassly b)) asbi ey
Saslaez Ban b Sooyg5 asliinny g V1] o)
soliil dlac- ISl SN 4y bgyje sbaosls §I ot5u
bl sape emen PANY] col sas gl o)
5 Moy G Cey b b slasely o)l Al s
003 ol anl st ol el odal Cawsay /ANl IS
Sleogas 5 SBlF50d Gl Sy aey 3 Ve Jold
Saws g s (ol Carsy Q5 aile pw) (6,8
by 5 5 clelo) s pllss sla Shy (Ol
slaplasl s lac- lSul oS (boddd 25>
DY-VT 092 (6,500 pins £53 b a0 5 55055

Lools 59075
Oeizen 5 (Ghae- Sl WS g5l o05)
oolitul b (g )liw yy amel 55 (I L oo s Jalge (55T
v w plsl YY)+ ass IBM SPSS LT lils 5 5
A0 s bas layge;l 5 +/00 adlas ol yo gl sxe
S Bygipenl B9, F9alsS 90l ool wl aid S
390 Jloy oadiadllas assl> jo b Sl mje «slaiges
oy ile Jis (b jaiie eSilos anulie 1 (>[4 0)
Cod 9 (S0 0398 Pl (e )5 clele IS adle
4o (nurse to bed/patient ratio) o L <o 4 ke,
5 S 5 bl oges] 5l eoliiul b sadadlas ol biw
s e Plas S SIS g9t )
Wleazs Ol GBCeg 5 59y 09,5 90,0 g
3 oslaial b Sbiw low cilise slaisn 5 Job i
b by s olse 58Ty 0 plosl 90 5 (s bl (y905]
5 onddallhe (g by amls s Sdlac- Sl Sy

1Fer Glimo F oylods A 090 ((glad o Cllilogy wiaigo alxo

ol oyl jo (dlac— SISl SYMST 4y ol Jlas 4 £4.i
Alosls las 308 oldlas 31 Sy [f ‘ﬂ Sed I8
G b olpen by (BLd 5 Sl (S slagaseils
5 bl gl Gl 5 b s el sla
Hom s dad ol ebimyy Jod 50 ol b baye slavsly
0dld )18 (S slaclad Jlai sl pgs 4 o (saie Jelie
A O

o dels olgl wlesls las (6 K00 Cldllas gl
2 O L anmlie 5 Gl 5 (slagy odlie Slapi
s> P 58 i g mlie g ane lugtele mlie
sloasl cpimes [F] wiies Dlas- sUSul &L 4 M
15 LSl gani s 5O Jlazs! wilools L5 Slalas
i ploys g Sl e QSIS s 4 S i
S el a5 el elie 5 (S sjbiy Jas [A V] e
R bl eyl 5y Glaptan 5
95 SN0y s 93,0 WN)ls osge p oS (bl g Colstas
el o fhlbwy aie cdld 4 Jerie g 5Cug
N Lme o 055 slacld albul 4 o Scug il
P2 S Gl ey slaly 4z 51 iy
5 Sl Lo 2 50 Slejle upoe g Jad Glagaesls
Sl A 2 50 g Gl i @)ls S92y (Sliw Lo
Sty wlby el 4 Joride by Gebilan) yas o)
al) col oas el 5 5ug g (Hhb [] wies
5 9% bl jo,ald celu VF 0 asdl> 4 Slojs wloss
S9zg b olo goladl g eloal ¢ sludl cute slassly 9,015
Sl e g plen o I8 e Slasaly ()
5 OIS 50l 5 550 2ol 5 25 s |y Gl cdls
VLS gl Lls sl cedl saiSaag sl
D Toss 5L ke Dlie- IS

miay o Pl wlesls lis cldlas 51 S p s
ool Soe 6,098 s 55 I o @ oy 23S e
EMSe aile il (slocs lom 4 Sl Jlazs 53l ey
e ISl SIS 5 Sy, o o5)lsF s g
Slobae aile odazy ladaze 13 ) rizren [ﬂ] Sgs
Cugh S 5 0)ls 392y (Loile g oz ailly o5 Jloyo
Jolo Jid ok (pl 3 Az slaks LS
5 o el asle e 5SS el
Sl slo) Jlazs o sloimb Sl sl ygus il 1505 (ppizman
Lo Dlas— SIS VLS gt 5 33 cuodls 5y it
aalllas J) [) - Q] 0 oo it | gy S Lita L 15TL
5 lac ISl oS ges by Sus L Lol
208 28 5 aSTL T dasje sl else (s5l5Ty (uizmon
Lol 0 plaxil 5 (il (5l arelz 55 ()5 g i

Yf


http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

Ohes 5 Slwls

9 595 095 93 50 Ghln Sl @iy o plis @b
D Sl jlow @i glopsw wlol o
30 ey A ey Gy (P<:/e0N) oyl (sl sixe
VEIAA 5 \YIAY AAIYA) ICU 4 B o ol slo i
GBS slagidu )3 S a4 5, ey g (G
VAIBY 5 VAIVO X+/39) I8 glacudle CCU 5 >l
O Jgaz) sals |y Glglhé o yiion (aoyo

3 Shac- SISl oS gl Sbyl sleasil
Splal jo CYMS! pl den aud ol ol las )l
SAI G i lgme Hebar (L Cug 098 5o alise
Sl EYME gt Gl (P4 D) Canl Sy,
9,539, Oyl 5o aslllas cpl 4y (giie ole VY (b SDlae
(22,0 OAIYY) YVE 4 (ao,o YAIAR) PY iy 4 [SCuy
9 555 Ohlwn om0 e Ol ool Sl o 0yl
Wyl ghlesixe BB 09,5 g0 cpl ol lis JScos
Sl e gans bl sleazsly (E<-/-+))
oo plis gyl asel> o oy slesll a5 SHlae
»S5 plail 4 bgie 095 93 8 0 E9rd Gliee (n iy
(Quo,3 YY) YA 1559, ol s 50 8,0 505 g0 l5)
YAEN) VAY 55 Cogs ollewyy 50 0,0505 g0 ol
Eges Ole) (0,5 s 9 0100V (5,10 ire rlas b (00
Sl (2o 3 YEIAN) YE 5559, o lliwn yo 08 s=l)b

izl g5l5Ty ol o s plol Send (ygmme S 5 ks ol
S god o Je gloyste 51 S5 » bLS))
Ll woly glapsie Gew 5 (b)) (Hlae- sl

D] st Sgen )5, Julow (P<-/Y0)

Ol g0 Soye del iy aopd Voo eSS 0szg b
S PYF (odisax]las ol)él L OLB.E::A alas Jdo @) asllas
Ja.u)a LgLQJAL.) LSJL’))‘ Ml;d...w).: ad...:é.t.JUa.A )L.M:); ?M’ )l
ST a4 bape cYlgw & 5 bS5 ) g,008 b
)Q ‘5.\9§2.wl) CJJ su.:l).)Lu fd.ﬁof ool cwl; @M*‘saliml
Jolis oadsastlas ol 81 Lo ‘53L1)')‘ o, VDY asdlas
Cnd °)3~|)1’ REVATY) )IS)‘}) )L..w).s VY 3)15;,‘.«94 )Lu..a).v fv¥f
Ol el ol lid asllas cpl o o b cow 4 Jliw
el NOAE Y Cocis
2 ST ges 5 08 sla Shy Slamlie o)l @S
G ddles (g Gl e Sleo oy LS (g Ly dsal oyl
9 535, Ol )0 G ooy Al 5 s o )15 el
ol slasl (P> 00) o)l 6)‘%5‘-’-" e R LS
09; 9d )Q J.QL u.;.x.oj 9 Cusi> ‘5wa als QLM..: ‘5>l.3‘))
30 09,5 90 cpl Ll d(P>/+00) o,las )L)L_g;.u O susanllas
Omizmads (P=2/+XY) ails o sixe B OMass e

P (FYF 1lam) 5 cags OFY olas) 4559, S, Fa00 5l s
Y0 YSIOE N YVIOES YIS (L)
Y VVDEAY/ ) VV/FEYY/00 (L) 5 ailo
AevY De/FEA/Y - DE/FES /YD atin o IS cels
NIREN YV/F£VANY YFIYEA- (0¥ (fyo o 5 o SohS) iy o5 sl

" YO (a0 VEIYS) VA (3o VYY) 5
\YY (aoy0 YOIVF) FF (aoys YVP) sy o
[ AT YA (ao,0 £7/4) VoV (oo yo £7[+0) S yxe Jm‘b i
YOF (a0 OF/+) B (suys YY/AD) Jab ’
- VAT (a0 TEITR) VWA (oo A-JAY) it o
Y1) (aoy0 $OIFY) Y1 (aoys 14T YL 5 el 35 U"
YY (2o, 0 VO/F) Y (ao,0 ¥4/99) BLETS)
5 (00,0 VFIOF) VE (aoy0 AIST) VEIIN
AR (a0 VAIVA YY (aoys VAIVO |
[ YA (32, ) (22, ) e il e
A (aus,0 VY/AY) YA (2,0 YVIYA) e
YA (3o VFIF5) Yo (aoys VAIBY) ccu
A+ (ao,5 VFIAA) ¥ (ao,0 VF/IAY) ICU

Yo

VFee Gl F oyl A 090 ((glad > Culilogy owaigo alxo



http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

Oyl g 3 las— Sl SYS golsTs

60.00
50.00
40.00

£ 9 oy

0.00

&l s o

Ced

i
10.00 J o ' J = ’ ’
05 als i »0h P e

WM
SDs

Bafy=)55, 14.81 11.73 556 12.96 12.35 24.07 556 14.20 11.73 38.89
BfVf-)l cops 23.63 17.51 8.65 15.19 20.25 38.61 7.59 19.20 14.56 58.23

B y\ey=,559,

B PVF=,l5 cug

sasasdllae o))ty 5 Mae- ISl SV gas ) S

S Sy Sl S eadiaalllas )by o (Hlae- Sl SYWS £0.d 50 sl piie 53Ty @l Y Jgua

P 9050 A0 lweb! alold S lwiliw! glas Cmnnd Jow 50 ouile Sb i jurio
o[+ \Y VY — V] <N\Y VYO (Jlo) )15 asle
et XY =Yo7 NA V84 (seyosie 5 05 3kS) oy o053 sl
oo YV = Y - ¥ <A o5 & iy S

Ve A=
aan o 5 olelo

o/++9Q VIYY — VoY <[+ A VIYA A<
Ve 539, 5 s s

oo VAY = YYD .18 Y4 o

Soldsre zhw ¢ (Odds Ratio: OR) Jlus! cews
Sl Jlozm| el s 085 Gwess (P<+/++) OR=+/79)
OS5, 3l G Ohl ey yo (e Sl oW
S5 el FA 51 i a8 g0l 3l o 5 (P<<-/+ -} LOR=Y/YY)
el FAZ) hlwy oo 5l i waab Sae
sl plas mls ab oy90, (P<+/+ 2 OR=V/YA) ((Sian
Al a5 by o oW ol 4 Ml Jleas!
OR=V/TVD) el 00y s (5,0 sixo ooy wails (g iy
L oldl jo oW cpl a4 Ml Jleis! uoen (P<+/+ Y
el 00 35905 ,EY S35l iy YL SN sy sl

(Y Jgaz) (<+/- - ¥ .OR=\/79)

-
WS a5 55wl K b S adlas ol mbs
b slalase SogisS )| slassly aloxjl  SHlac- Sl
el giliee ot Jalge 51 56 a5 cal (55950l @alg o
EP ez g Sy @ 4z b )by (LSS A
wile (6,50 layiin boolien wijls onge  aS sl
5 Slojlu (53,8 o yrio IS lazs )0 (5 5 Cug pius

VFee Glwn) oF o)lods A 0,90 ((glad yo Cublogy wiiio alxo

YWST) MY 45 Cug ooy 30 00,5 bl gaed
Orzen b dysly clee) (gl mhw b (ae)y
Oy 5o (e Gl DML g50d e (%65
BDIBF) A 5o Bliee L) oy 5 @)l slophdl & glets 1855,
ey yo SWLS ol g9l Gliee %S 9 (e
1) 5,1 5 (oo VIBR) ¥5) o, plail 50 &) bigypo S s
S g 05,5 90 BB (5,0 gime haws 050 (o) AIFD)
535 9 P=21YY) @l o gl gsd j0 59, g
) JS) 09 (P=+1++ )
S SIS el She slo e 5Ty bl
S Sy Jeld p (e adaalllas by o (SMlae
il 6,5y i £33 Slayeite S Lt Kt
a4 Ly Cod g (S 0088 aslh s o IS el oIS
b5, sabasllas axaly 5o WS ol £oud b el oS
Oty o yarie (ol w50 (PSH100) W (gl sxe
g5 lom 1058 & Jly Cond @ boe i 4 il
g ade ;o )15 Sl (Gur 03y Al (5, ug pu
Ol 3o GLas o piionizr 5oy (nl @l g SIS adle
L oW Gl gonds 50 jlo 58 @ liwy Cod 30

\t4


http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

Ohes 5 Slwls

[E] Al b ygiS Koo a4y Connd  SMlae- IS

Jole 05038 156 5 oot Olsiedr 5 (6,500 prite
Sl ki 5o (hae - Sl SN gars s s
Locwlie Wl &5 0 58 & Ly Cons il
Sl e ol [YEIV] il (Ml 59,0 los st
Loy s oS Sl oo ondadlas gyl amsl>
a iy s ulinl gla sty olul L 5gs <[+ EVOA/Y
ol oy el (55l (Mellinn (19 Som 51 45 Lo
Cudgaze b gl puliw o (blagy Sl slapias
5 Wed g)dg; Slead Lol Gl 5 Sl 695
@ ke, olasd e Wl o 0b; 6,5 s a5 K
Pz FB Ol a4 by 5 Jle 5 Wb B Lo
—olS] asle beww! 5 basags lgl ol g 59, Hla>
iagi el bl S e 3 dlas S
o 3 Jlem 4 sty slaw by Ml 6lhed
@l Sl o ¥ oy jley SO sl Candg o (sagee
Eeds p adlhe ol 53 Gl lapite b T,
Ol 9 Jleiz! s sl plas Sdlac- Sl oyds
blijl e a4y jly Comd b OS] Gl g s
ol melS L osls las amdly cpl oyl (glo pae g woSan
S IO b dlae Sl oW a4 Skl Jlois] s
b e sl

Emd 2 Fhe sbapiie olly slaaidl (pizes
Doy Jhe e i ISl oy
B cele G able laysie a5 g cnl SSle S
arol> o OS]l ggud (S 00yl asll g aan (o
@l b asl cpl o)l s s b oadaddlhas ol biw
ol IATA] s 655 oo Spies Slilllae s
5,5 pleyise (iSlee RIPB1AS 0 (nl ko lbasdly
ol Jlasl el Ses Soe SYsb slaeuls
Jiz! Cas uizman ams ol38l Sl VYA L) oYL
aile a5 Ghlawy jo (Ddlac- Sl OS] gels
b ohdl o 51 iy il VYD conidls 6ii 6,8
ol Esed p s NS, i wn 3yl S aile
631y cpl b we Gu ooy axls Jeld oY
S8l s dlac- dSul @Y 4 Ml Jlas ol olas
G Oy LAl b ol Bl L iy Sas ooy a3l (Sl b
VPR eSS 0395 (a2ld 5 05 ()9 hlo sl s
P O U SRS RPN IS R U [0
5 Sl aisls oLasi YV F JLlos 4o Nussbaum 4 Cavuoto
S Cedyb g b slagaiails 2 Vb (S 0oyl (a3ll
Eses Olio 5 )15 5 )losime 5 otn 3B oLl sasailys
[r] ams e Gl ) gomr SYBUS]

Yy

» Sy gl ;o (LS Kl i 8L e ye
ool 5 [Y YY) s e - ISl WS b jae
5 0 oledl lgie wallls ol o saball) b
Lo s Jelse ol jon 4wl il 5 55 Cug el
wlajls b oolen ()biny aml> 533 slaShy 5 )8
5 e slagaiesls Jold (o)t ol o alies ek
aule )15 aailejle il pae (rizmen 5 eSSBS
gt Sl Conl Sae o b oo 4 ey o
o Sl S e 0sh Gl ys (Dl Sl SIS
S s il )3 1, 555 4 e il 5 3 st ele
ol 5o VY] o)ls (dlae- ISl @B 4 iyl Jlexs
S o S0 0395 amll 5 amle ol ools lis dslllas
g 4 ) oLl y )5 Slebo Gl o [o58 & b
SV ot Slas Jalse (n ol i T ug s
el oaalllas sy 50  SHlae ISl
IS gond e slawlie ol slbaidly
S a5 s ol Sl gyt anelr 4o Slae- ISl
ol ol LU5s, S8l G i gils g jsbay JSieg
5 (aoys YAAR &5 o dops DAITY) wigd oo LS
N5y o815l iy Sl 095 cnl o OS] gges
5 Lo (r 3929 b ams oo lis @l Gl rizmen 2l
1 635 o398 s 3 paencSs L 45l 5 oatanllas ol 8
59U 51, (ISl OS] a0l 5 gy 4T 4
Al aslllae ol @l Gaizmes Sl 3L () Cag s
-l oY glgil a4 Mol g gl lie a5 0 oyl
Ol 5o e slaplal g (2l o 050 aile SHae
Sl Gl pebar 5, by 4 Ced By
WS gond p alisee o Leloe 15b 5oy slaasily
Shite & o ol S adlas ) s i IS
Gl anal> 0 IS I b 0 pite ST O jg04) alizes
ol 58t il s s olad cpl p ol (6l e bl
9945 0 (nl Sy St Ggem ) Jobe Sl ool b o paie
Ol po SWWS cnl g5l 5,56 o ke i
Sy s 53 )5 5 o 1255 4 jliwyy Cas Jols
— IS S a3 ez ol L sl gl b 0
59y Oty 5l e 2l YN g iy o (SDlae
S 6,500 Slalllas gloazily bzl oyl ol o0d 03] (e
aslllas ol o)l Jloean 50 sl ouds bl o) opl o
L e Db SISl OS] gal ol lis o) Kan g Yan
atbhie laglinjlon o ol JSeeg oy o 5 L
o 5o 5 Passali [YF] ol oby SLS e jliienss

OS] [0 (6 iien and F 5 Slgy o)Ly ols Las YA

VFee Gl F oyl A 090 ((glad > Culilogy owaigo alxo


http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

obbew p 5o (Sdlac— USCwl YS! 5919

8,8 LB oan] o ik

b b

Sples gas Sop psle oBuils Byb 3l adllas oyl
ol oads Jbo cules lgal

Bl 0 oyl
il s S adlas ol 3 sy

dilaislas

QU W 99 g
5 Syleer wallhe adyl (b s Bains wge
Sl 00gs Sy i )5 pimen g ools Jodos

N g PO

Sbwlem ¥ gloyo jolS g 2oy &8 Line b aslllas oyl
s cpl Bangs 1 cwl oo plil liwjes Ll
9 oleyd s Shpde U 5l 0g AT g pad ol
O BB g Sen g olo) b aS Sl den (izren
5l ge el (0,8 5 1 anlllas

REFERENCES
1

Mavrovounis G, Meling TR, Lafuente J, Fountas KN,
Demetriades AK. Postural ergonomics and work-related
musculoskeletal disorders in neurosurgery: lessons from an
international survey. Acta Neuro. 2021;163(6):1541-52.
PMCID: PM(C8116287 DOI: 10.1007/s00701-021-04722-5

2. Yang S, Li L, Wang L, Zeng J, Li Y. Risk factors for work-
related musculoskeletal disorders among intensive care unit
nurses in China: A structural equation model approach. Asi
Nurs Res. 2020;14(4):241-8. DOI: 10.1016/j.anr.2020.08.004.

3. Carneiro P, Braga AC, Barroso M. Work-related
musculoskeletal disorders in home care nurses: Study of the
main risk factors. Int J Indu Ergon. 2017;61:22-8. DOI:
10.1016/j.ergon.2017.05.002

4. Amin NA, Noah R, Quek K, Oxley J, Rusli B. Perceived
physical demands in relation to  work-related
musculoskeletal disorders among nurses. Mate Today
Procee. 2020;31:79-82. DOI: 10.1016/j.matpr.2020.01.196

5. Elsherbeny EE, Elhadidy SS, EI-Bahnasawy AS.
Prevalence and associated factors of musculoskeletal
complaints among nurses of Mansoura University
Children Hospital. Egy J Occupat Med. 2018;42(2):151-
66. DOI: 10.21608/ejom.2018.6800

6. Trinkoff AM. Perceived physical demands and reported
musculoskeletal problems in registered nurses. Am J Prev Med.
2003;24(3):270-5. DOI: 10.1016/50749-3797(02)00639-6

7. Branney J, Newell D. Back pain and associated healthcare
seeking behaviour in nurses: A survey. Clin Chirop.
2009;12(4):130-43. DOI: 10.1016/j.clch.2009.12.002.

8. Daraiseh N, Cronin S, Davis L, Shell R, Karwowski W.
Low back symptoms among hospital nurses, associations
to individual factors and pain in multiple body regions.
I Int J Indus Ergon. 2010;40(1):19-24. DOI:
10.1016/j.ergon.2009.11.004

9. Chang W-P, Peng Y-X. Differences between fixed day shift
nurses and rotating and irregular shift nurses in work-related
musculoskeletal disorders: A literature review and meta-
analysis. J Occupat Heal. 2021;63(1):e12208. PMCID:

VFee Glwno) oF o)lods A 0,90 ((glad yo Cublogy wiiio alxo

& 5 4
OIS gl p fhe 5 Laye kS Jelss 5ol
S92 ol Kl oadaalllas ()b dmsl> yo (Slde- S
S & BCugi 098 50 WM ool goed plie oS

orzme el oy o Heba 15, oLl
Sawnzd g S5 5,500, 5l eolatwl U (g9lSTy ol (sloazil

ey S @y bgpo LU (nl jo (285 G et Bl Las
plas o )5 Hlas else ol a4 e g ol 38
awle 5 S |5 clels (Say ooy azld g 5cug
ojladl S b ol plad azdly b ojls 13 o8l g I8
WS Gl el g ap 0 b Jelse ol (6 5,0
ol ialS 5 S gl dalisee 50,5 Sloludl 5 laasl,
oo U ogd 4S5 a4y (b gl 5 oL
iz w8 sl s 1) (leys plls wizmes 5 ol
et b)) slr olr b aslllae 08 (oo aslllae (ol 5
e Sl SIS gols 5 f5e Sl Jelse 5555
5 6o shs Jelse Koo 5 G 5Cug pew 4 4y L
S0 Slalllas aile o5 anlllas ol a9 1 g ol lojle
Sllllae b 0ad oo dlpaion ol by ©lo slaiosgaas
9 Fri Sl ysie addllae i diged x5l osliiul o Jsb
B o5 53 (g s 4l Silede sbad Soy) il eslanul

PMC7938703 DOI: 10.1002/1348-9585.12208

10. Books C, Coody LC, Kauffman R, Abraham S. Night shift
work and its health effects on nurses. Heal Care Manager.
2020;39(3):122-7. DOI: 10.1097/HCM.0000000000000177

11. Chobineh A, Soltanzadeh A, Tabatabaei S, Jahangiri M.
Work schedule-related health problems in petrochemical
industries workers. Ir Occupat Heal. 2010;7(4):49-59.
http://ioh.iums.ac.ir/article-1-395-en.html

12. Khalaji H, Yalfani A, Gandomi F. The evaluation of
musculoskeletal  disorders and the of ergonomic
interventions effect on pain improvement and work
satisfaction in food factory workers. J Occupat Hyg Eng.
2020;7(3):16-22. DOI: 10.52547/johe.7.3.18

13. Moradi B, Barakat S. Investigation of Nurses Sleep Quality
and Its Relationship with Musculoskeletal Disorders
Prevalence and Job Stress. J Occupat Hyg Eng.
2021;8(1):26-36. DOI: 10.52547/johe.8.1.26

14. Choobineh A, Soltanzadeh A, Tabatabaee H, Jahangiri M,
Khavaji S. Health effects associated with shift work in 12-
hour shift schedule among Iranian petrochemical employees.
Ir Occupat Heal. 2012;18(3):419-427.

15. Choobineh A, Soltanzadeh A, Tabatabaee H, Jahangiri M,
Neghab M, Khavaji S. Shift work-related psychosocial
problems in 12-hour shift schedules of petrochemical
industries. J Occupat Hyg Eng. 2020;7(3):16-22. DOI:
10.52547/johe.7.3.18

16. Choobineh A, Soltanzadeh A, Tabatabaee S, Jahangiri M,
Khavaji S. Shift work-related health problems in" 12-hour
shift" schedule in petrochemical industries. Int J Occupat
Hyg. 2011;3(1):38-42.

17. Choobineh A, Soltanzadeh A, Tabatabaee SHR, Jahangiri
M, Khavaji S. Shift work-related health problems in. Ir
Occupat Heal J. 2010;7(1):6-0. http://ioh.iums.ac.ir/article-
1-281-en.html

18. Jafari-Nodoushan AA, Bagheri G, Mosavi Nodoushan F.
Musculoskeletal Disorders and Determination of Influencing
Factors in Housewives of Yazd Province by the REBA

YA


http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8116287/
https://doi.org/10.1007/s00701-021-04722-5
https://doi.org/10.1016/j.anr.2020.08.004
https://doi.org/10.1016/j.ergon.2017.05.002
https://doi.org/10.1016/j.ergon.2017.05.002
https://doi.org/10.1016/j.matpr.2020.01.196
http://dx.doi.org/10.21608/ejom.2018.6800
https://doi.org/10.1016/s0749-3797\(02\)00639-6
https://doi.org/10.1016/j.clch.2009.12.002
https://doi.org/10.1016/j.ergon.2009.11.004
https://doi.org/10.1016/j.ergon.2009.11.004
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7938703/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7938703/
https://doi.org/10.1002/1348-9585.12208
https://doi.org/10.1097/hcm.0000000000000177
http://ioh.iums.ac.ir/article-1-395-en.html
http://johe.umsha.ac.ir/article-1-600-en.html
http://johe.umsha.ac.ir/article-1-646-en.html
http://johe.umsha.ac.ir/article-1-600-en.html
http://johe.umsha.ac.ir/article-1-600-en.html
http://ioh.iums.ac.ir/article-1-281-en.html
http://ioh.iums.ac.ir/article-1-281-en.html
http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.22

Ohes 5 Slwls

19.

20.

21.

22.

23.

24.

Y4

Method. J Occupat Hyg Eng. 2020;7(3):40-7. DOLI:
10.52547/johe.7.3.47

Ranganathan P, Pramesh C, Aggarwal R. Common pitfalls
in statistical analysis: logistic regression. Persp Clin Res.
2017;8(3):148-154. PMCID: PMC5543767  DOI:
10.4103/picr.PICR_87_17

Arghami S, Kamali K, Radanfar F. Task Performance
induced Work Load in Nursing. J Occupat Hyg Eng.
2015;2(3):45-54.

Azad P, Choobineh A, Ghaffari F. Musculoskeletal
Disorders Risk Assessment in Patient Transfers among
Nurses in a hospital in Tehran Using MAPO Technique and
provide control measures. J Occupat Hyg Eng.
2017;3(4):38-45. DOI: 10.21859/johe-03045.

Nasiry Zarrin Ghabaee D, Haresabadi M, Bagheri Nesami
M, Talebpour Amiri F. Work-Related Musculoskeletal
Disorders and Their Relationships with the Quality of Life
in Nurses. J Ergono. 2016;4(1):39-46. DOI: 10.21859/joe-
04015

Abedini R, Choobineh A, Hasanzadeh J. Musculoskeletal
load assessment in hospital nurses with patient transfer
activity. Int J Occupat Hyg. 2013;5(2):39-45.

Yan P, Li F, Zhang L, Yang Y, Huang A, Wang Y, et al.
Prevalence of work-related musculoskeletal disorders in the
nurses working in hospitals of Xinjiang Uygur Autonomous
Region. Pain Res Manag. 2017;2017:5757108. PMCID:

25.

26.

217.

28.

29.

30.

PMC5530439 DOI: 10.1155/2017/5757108

Passali C, Maniopoulou D, Apostolakis I, Varlamis I. Work-
related musculoskeletal disorders among Greek hospital
nursing professionals: a cross-sectional observational study.
Work. 2018;61(3):489-98. DOI: 10.3233/WOR-182812
Fukasawa M, Miyake M, Suzuki Y, Fukuda Y, Yamanouchi
Y. Relationship between the use of seclusion and
mechanical restraint and the nurse-bed ratio in psychiatric
wards in Japan. Int J Law Psych. 2018;60:57-63. DOI:
10.1016/}.ij1p.2018.08.001

Wynendaele H, Willems R, Trybou J. Systematic review:
Association between the patient-nurse ratio and nurse
outcomes in acute care hospitals. J Nurs Manag.
2019;27(5):896-917. DOI: 10.1111/jonm.12764

Lin SC, Lin LL, Liu CJ, Fang CK, Lin MH. Exploring the
factors affecting musculoskeletal disorders risk among
hospital nurses. PloS One. 2020;15(4):e0231319. PMCID:
PMC7162448 DOI: 10.1371/journal.pone.0231319
Raithatha AS, Mishra DG. Musculoskeletal disorders and
perceived work demands among female nurses at a tertiary
care hospital in India. Int J Chro Dis. 2016;2016:231319.
PMCID: PMC7162448 DOI: 10.1371/journal.pone.0231319
Cavuoto LA, Nussbaum MA. Influences of obesity on job
demands and worker capacity. Curre Obes Rep.
2014;3(3):341-7. DOI: 10.1007/s13679-014-0105-z

VFee Gl F oyl A 090 ((glad > Culilogy owaigo alxo


http://johe.umsha.ac.ir/article-1-614-en.html
http://johe.umsha.ac.ir/article-1-614-en.html
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5543767/
https://doi.org/10.4103/picr.picr_87_17
https://doi.org/10.4103/picr.picr_87_17
http://johe.umsha.ac.ir/article-1-205-en.html
http://dx.doi.org/10.21859/joe-04015
http://dx.doi.org/10.21859/joe-04015
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5530439/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5530439/
https://doi.org/10.1155/2017/5757108
https://doi.org/10.3233/wor-182812
https://doi.org/10.1016/j.ijlp.2018.08.001
https://doi.org/10.1016/j.ijlp.2018.08.001
https://doi.org/10.1111/jonm.12764
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7162448/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7162448/
https://doi.org/10.1371/journal.pone.0231319
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7162448/
https://doi.org/10.1371/journal.pone.0231319
https://doi.org/10.1007/s13679-014-0105-z
http://dx.doi.org/10.52547/johe.8.4.22
https://johe.umsha.ac.ir/article-1-750-en.html
http://www.tcpdf.org

