VFeo 5l | poms o)lodd | ooy JUo Coodlw s 5 3,15 oblagg

(il s 59y WM 9 8 g 359 590 aallan)

"o )5 ol ¢ ygilinls aa ( saisl, i Lo, desme o ¥ 5 Vo 53l

ol
2 o8ly 23 65,0 Gl el pae Sdlae Sl YS! 550 50 i else 5l SO iAo gy Jlo
Eonds p aidd &5, il oy Ba b dalllne ) 130 bl o ) (slaciysgaoma 5 La Ul L 5,5 ‘@ () \
23y plol elee oty 59, ddgs <5 58 4o e Sl EYBLs
Jlo yo (rhie Ojg0 @ &S Conl L caos G iagh g5 5l adllae (pl fw) @ (S,
Sl S 5l Corar Sl gladoliinyy ol gy5l5,8 Sl )5 bl 1YAA

A4/ $¥Y el g,

A/ AN s by g,
S8 VY mety ol o oanSeS s ohil o NASATLX a3 5,k 5 Suoys SHhas

o ools (50y0 )8 ettt ool Bolal (6,8 dises (B9, 4 g ),S95 Jge,d 5l eolaiwl b a5 wog o
Ee

8,5 15 ge3] 3,90 SPSS25 153 6 5 Lags (5l
SV i Al o e UKl SYNST (1l anllae 5,90 o] 3l as o VAIVE :laasdly

‘_gxs|)wla§ “_g.)l.:a ‘_g)YL.:

&)y waze Hauslinls Ls joesme
eSles el ool 5,155 (duo,0 YY/AT) 0,5 5 (auo,0 YAIAD) oily d(aus,o DVNF) oS axl yo .

B b B ey o

Sl OS] ganls p Sod

CS 16050 dxlllan) Shac

O 0 g (PEIFY) YL axlao Q.;J 5 uuL.C)Ju..: G9y Sdgy oS b o ‘5;.»5 GO HL oo S 040
t;J)Lf oo 05,55 o (AQITVY) jLctel oy yiiin O ulide 00,65 ¢ 23 (5 )5 ,L slo ulibs 00,95

GLL o o s Ll as ols lid (g kel slacyge;l ainged S |y (Ye/e +) 5Ll (o aS
cblage (b gy, Ny

2,18 8925 (55l gre bl dHlac SISl OS] g4l g J0d
0 SV Fe e ol sl 5 S

sl b gaed g 03 L o el sael Cans @ slaall wlwl 16 S Az

YYF-YYY
Sy Slay g 03 b ymelS cge o Sleladl b 1A o)ls 052y peitiens alal, SDlac SIS
9 6)6 6&%.09 B 6}4 QM;‘)S‘ ‘)lf O w‘w‘ 9 4.&39 .)l?u‘ 56)5 celw Mls JA.AS )l ol

D9 plowl Mae SUSl S 595 5l (6 Rl a2 5o

s ot 55, Slr o5 15 Dlas SISl S e 6,15, Wojly auls

O 1l ioles oS Jlo 25l dmspe (HSE) oy e 5 ool culige 055
(hadisalari_hse@yah00.com : Jst.w saiws )i

Ol coles e Gloys (bl Sloss 5 Sy psle olSails IS cutlige 5 (sml ooiign 03,5
B Ll il oS Jle ool dmmso i omlid (a0,

.- .| - .- > E E a .o . . ef
O o lo,S ole,s Sloys iy Sloss 5 (S psle olEiils IS cadlags g cms] osikiges 08,5


https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2733-1789
https://orcid.org/0000-0001-9944-2594
https://orcid.org/0000-0002-9792-8272
https://orcid.org/0000-0002-9080-279x
https://creativecommons.org/licenses/by/4.0/

B PO ST S P L -y

(0) w3l oo

2 sbils (gl fgl.' 31 oo plol Clados o3l
Slas Glaigs a (V) cwol aiilsy 0oy dlaie cpl o I8
51l adslg plnil sl 55 3590 (G039 (Suid slajls
ooyl ol 3)lg Eely g, 51,8 ol 3l sla ollss 5 laeus b
O ok o)l ol 4 el 40 g 0gdoe Sl (YL
285 Wl 3575 4 6,500 Sl ied slageuly b (Dlae
Wgd oo (ad Dlac IS Slaw 4 e Coles
AV $)

NS b Jalge 51wl o 03 (5L 4 sy g0 55
Gan b aslllas ol 140 sl lae ISl SYSES g5t
e Sl SIS g5es 2 205 )5 b b (g
S pdy sl VAN Jlo 3 uliejon 59) Sy <828 9

IR 089)

a5 Sl (o oy laiagy g9 ) aslllas ol
lee )i 59y Mg &85 VWA Lo jo (rhade & 90
RN HINPETSPvE o B P PP ERPE IR g P
a5 OLSsS Jgerd 5l eslanal b oS wingy ;85 WYY aghy
Som S S atie esle (Bolal s pSaiges b
adllas 9,90 oo Glsie b ladiges ol et
RPPPRCIPSISI - JPYUR SN VO IR H RNV R PP-SP VI SV PO
03ges el dalllas ;o &S5 gl 1) 0> Cols, aS asllae
it 90 4 JUadl poc() e ¥ bl 5 i VYT wisg,
WS s 4 )15 0 Sleb fdo 4 cul e il yo pas(Y
dile Jlo S JBas (Y sl ole VY b e xSl
bl Slae Sl WS dile eu(f 5 S
(e 5 S cole) cye adlhae pl o e F
3)ly )bl 4amd (e g AlalT cols) b Baus'es 5
5 o hlel Laas g slazel Cd> slare 4y Lo it adlllas
hb el 53 e dsliiin y ledbl fog aile e

390,85

Voo saly | pom oyled | oy Jlo | caodls syl 515 colilnge

ol)os 9 5,Ylw ol

doddo
R Jase plpe @ olyen (Dlae Sl oS
leo ;o ojgpel Wlodg zile )15 slalazme o Cooal
Al )0 g Lo bS04 cdnngs Sl )0 gl jeiS

et ctlagy O & 4z () Comer 13

g Ceblag gl £l8)] Coeal sl Jloy55 5 slog ol
5 )8 L i az p gileplle Bl 4 s ol
s Sl phae gyl s 51 6 3VL Sl o @ letws
sl pae i S SV g 5 e Jele
Slocusgame 5 o ollg Lo,8 5 oosly s0d L ol
5 S slasaialy ST 6,5 ladioe o il s o
Algioe ails Ll s slajls » Glate wldl s,
b g Rlo)b RIB Jd 5l ST e slavsly
o0l als 5 (S 9 i Slowa Uy alS (il
Slasly cpyiage 5l Gl ol jo il ails o jo ) Jad
L b (Dlae SlSl DS 55, (lBl (i
Gl 5 opdle Mas ISul oWl sl s
Ol wlgee eolatl sl s Sl e
)% G (S5 5 )l CeS  (grelanzlé

Ll slag len ol S5 51 220 slags Lo (38
ol L5 oy code mhaw palS o 0 g SDlac
SISl WS 590 0 Sie Jelee I SO () el
Loy poooly o036l gl culs poe (SDlae
30 23 5,5 L U(Y) wib oo ol slacusgase g b oy
(st b 6,58 by woduzn b ool jl pel Jelice soles
() ams o )13 3l cos 1, gl

SISy 5 (Sazd slagasalys 516 gl )
hre slasely Wlg oo wils Ll Jad slajls  Belate
B s e e UL T
@ et el el (Kes 5 o Slowr Ul
Slasly pyege 5 SO ol ol e (F) sl asls
B L e (Gdlae SSl SIS 595 (Rl (e




ohhKo g 5,Ylw ol

5 oz Jlisl asdllas cpl o Q) WS e oS
o =+/AY) 23,5 )15 0ol 5,50 NASA-TLX g, LU
15 NASATLX _imd ()5,6 delidiy bl g <
ElisyS Gl alos g, 5l wle i 59y Sdg <55
Gk aslidns sl Elig)S ST o pd apo )3 oolil
OV Jg92) del cewss 0=+ JAVE L ol NASA-TLX b

O Gl lide 03,55 5 (05 5,5,k U5 050 (sl (bl alyd ) Jsozr

Elig,s W1 ol s wlbio 00,95 9 S0 5)5)b
- IAAF n i
AIVaY S
< IAYA oo L
-JAQ¥ (o Shos) ST)I8
<IAYA b
A JAAY (ALY 55,55
<IAVE s 5, S oye

b 4 Sooye (Dlas SISl oS! acliiw

S EWWS ggs e 4 bgrye Sledbl (5 glaex
axlllas 43 0uiSES 1 ol 3 51 Ky o oy slapll o Slae
VoGl Sooye (Dlae SISl adlisinyy 00,8 oolainl
S 59y ) (S5 097 by, 4 Wlgioe &5 wblioe i
0970 45 O9h oSS amlas @iyb 5l Lo (ol (s
>l oS ablice w3 b b Oppe @ DYl a4 2ozl
eyase 4>U T JBg el pgase 4l T (G
sbige Jols 1, (i ol opao 4o ¥ 218 5t
Jo o Jsb )0 0)0 d9zg pae b ogg ol o Yl
138 g0y, plel jo 050 JFIa o el 4238
3o )| (g )90 ALBST Alin Sy Job 10 9,0 925
b S 4 a2l OYlie oled 4 il 08 adliieny cnl 5o
Saes gl g5l 500 4ol ) G 5 220 b o
g aly G 5l 4l G a axl) SYlsw jlals e e 4l
aalsl oy 5l ddlaie o] Jlgw alesl B 1) &¥50 a5 gl asels

4 oolad delsl CWIGw 4 Ko g e Frwly [ST Lol tans oo

..... Egrs y (B3 5H 5L U oy 2

Comor SlMbl gloaslitnsyy Jold (gy5l0,5 i3l
23 Gk 5 Susys (Hlas Sl ekl Bl
25 o A ol Sy b )5k o NASA-TLX
Slbiie 03,5 Gl 51 o 5o Gl sdoe e ol
Sanbion Epdge (pl 45 Spdoe 03y Glridgs Al 2l
doliiow ol 50 090 oklgm IS lawes  pojlosl 5l L3
O lopls L jleel Vv ol yo cudlad 5l a2 sl
TLX o loasy Gal Guge 5 Sl 00l (i o5k
Wl gy 7 ay Sl ()l ool anilas

Syge ) el gl (pd Sodlad e 4z @i 0S5l
SIEMLL B3l phees pagho b Ysars Sl Sl ol
Sediss b))l (Sl

Colld e a5 590 I el gl 1 Sard SLs
S ol (oaBly e K00 jle 4 Sl LS (So58
950,18

0,8 4 Gloj ,lid Jlade az IS planil a3 1 glej 5L
(i b ulS LSl arby parde o Togdee )ls
Ll 3l 0g3 I plauil (ol ol 3l aS el (S5 g lie

a5 el cplosmolas W liae 1B g g Glne
(25 9 (Sojd Sl ) aes el )15 S by jadz )8
eyt 335 853,50 3 Slae s 4 gty b

Sl o 6,BL ez gt ;o (2)15) 5,5ee
S50 SULL s een 4 g il SIS Shee (55, 2
@ 3 Skes ST oz lapians 0 058 o0 B (m)n
olyon ollasl Il b Cdel Wb rals 42e LB b
Sl ool 31 Glaedsl gy (6,5, @ i 5l Gon Sl
iley Culi g 09l Jra> g3l ) o Slas a5

aS Gl opl oaisS ettt jlae cpl ( SaiS JuS e
(oD dsdee 2 50 subesl 4z Gon sl IS el
P IE B WL W) EPY X UV K EPLIVE Y P VRer IWE S Bl | e
(als,

Voo 5l | pgms 0ot | pamiy JUo | caodhw 55l g 15 Coilig



B PO ST S P L -y

G0y ooy o> o
AZISY V¥4 Job )
WYY 5 e ol Sendy
[\ATAY4 AA oS N
Yass o o) Lgie

DA \ s 559 Cellad
YAIF. XY Y

VeIfE A S oo

/70 A ool IS

/70 A O Jas
Y/fa 2 S
VEIVE XY K
YO/ - fY PR
OFAY  AA hao

/2 0 Slols ek

SNz

AT A eslis s

VN Y SYL g as )l ulis S

SIS OS] g9y o andllan 550 o131 Slgl,8 2565 ¥ Jgu

(N=VYY) Sdlas
9l yd wo,0 Sluy 3o
v#IvE \YY N

S Sl S
YY/YF N S

ol)os 9 5,Ylw ol

Sy o (shte 093 j5b &y ailate )] Wl ks &S g0
A3 (oo Gl o 51 RS (Pl s B

5 W e g Sooys askiien 2L s 2l
@l eon 3l del mls (00) we S oy o)
obis gl il ;\5.)[3 590 il dsn ols olis (5,90
S5 S i el b i ) S S
o Wosls ol oo Sl o8y Dlae SISl WS
5 4375 5 0303] 9,90 SPSS25 I3l 0 3 lawsgi (s5laex |
RECK SRR

b asily

e 5 asllas 3,50 313 BMI g 15 adils o (0S0Le
(¥ Jguz) el cawd 4 YONY g Jlo 472N o JLo YO/ -8

SYMS ol o>y adlllae 0,90 ol 31 Slgly8 &y 5e5
S8l ao o VEIVE ol oanl ¥ Jso jo Dlae sl
sl g Slas ISl DS glls aslas 540

aslllas yo Banses b aols Cosanr Oledbl Y Joux

o, YEIVY (Ko, duliion 5l Jol> ol ulul
ISy JBlas aidS ol VY (b o adllas 9,90 o8 5
hlg 0 jle SMas ISl s 45 g
Shac- Sl OIS wdle gals ol a5 losg
SLIF Jgaz j0 asllas 0,50 ol,81 oy 65655 slaplasl jo
g oo odalin ¥ Jgao 0 a5 48 Gl ol oul
YAAB) ¢l5 (o y0 DVNF) oS axl o YN (o i
Sl 00l (5,155 (o, YYIAF) 0 )5 ¢ (0o
SLL mhe e p addllas 9y90 BB S @jes
andllas 8,90 o8l ao,o FEIVY sl oanl O Jgaz 5o 2

aile YU 23 6,5,k e (sl s

Voo saly | pom oyled | oy Jlo | caodls syl 515 colilnge

N=1vY)

do 0 dlawd o> Jue s

YEEY FY Jl¥e 5

YENE O Jlo ¥eora

YoAV oY Jl vo-¥. oy

VEOY YO Jlo £-¥0

YV Jls £0 YL

Y.AY ve Jled s

fOX0 VA Juo-y

VeEE A Jlsreovo S sl

YYNS f Jle Vo @Y
BMI<yAB) ey

FENA Vs OMOSBMI<YS) xb

OVAF A (YO<BMI<Y ) 34 4l

YEe A (F-<BMI<Y8) ) az s > BMI

(YOSBMI<Y ) ¥ ax 0 il
BMIEZF) Y ax,0 Sl




oo g g ¥w g Eod 31 05 &) b il

O “3‘)‘ 2 ij? IS G&\S 6)15)l’. daliiow C"L"’ slplal jo Dlae SIS SYMS! oD g0 (yliae :F Joux
) ) ) _ MN=VYY) alids JluSs Job 4o asdllas 0,50 ol 31 oy s5LeS
SS9y Mgy &S b 5o wd 6,5l 0ol S 0508 (1Sl

PENW VST W ERNNTEY

03,85y 40 g (FFIFY) YU asllas ! jo Ll o O sl
ol yd wo 0 Slaxi
Oipis W elde 005 (@3 5L sl wlas YYIAF " o5
Vel o)kl (o yieS o1, oliie 03,55 4 (AB/YY) L £1AA Y als
ANY VY i,
NiSges oS | &
Yv/-4 YA Cewd ool Cawd
SISl OYMST ged g S2S G,L e bLS) Y./ay vs oty
olis )bl slaygesl ol onds IV Jgam o SHlac hns M S
OIAY ). ol 1ol
(Seied JLad Sl uliie 03,93 (o (5l Fre bl )| aS ol YA v 55
392y SHhac LSl WS gals b (0 5 Slojy JLad VPIAR A& b gl
ks';li..;‘ Y| Eors g (S0 GO 5L G Geiemen )l M=VYY) s2d 65,6 sy aslllas 0550 o131 Jlol)3 &3365 :0 Jgax
ol L e pxe a3l S92 (gl pme bLI I SDlas el s yo olaey JuesH
o ol SdSul oWl el @3 )L . . omb
DOIvY 0 Ly 23 6,5 ,L
..\..SLSA = RO G0 L0
FEIVY Y N

. - . . <. S wldo 03,95
oyod JSlas opd Plas  opeiedgame  lere Sl ok "
ROl B
Voo 0 Voooo VE/A0 YY/YY e Las
Voo Yo (RRES \WIE YY/Y- S Lad
Voo 0 Voooo VEIVY YONY Sl jLas
00 o Veooo VYA Yefeo (2350 21,8
Voo Yo (RRES VYA ABIYY Y%
Voo Ve Voooo YVIVE Fa/50 (L) (53,55 poo
AAIFS fa/s8 Veooo AEY lddiad 03 5L S o el
=NV Has (Sl SWMST 90 9 (205 )L o bLS)| (o) 2V Jgu
b 3l SMas Sl WY 3l (dlae Sl YL
sa il oSile sa Gl mSile =
- IYOF VY \Atlas Vol VV/00 e Led
ERS VR FOIAA VY/EO YEIVY Sad lad
fee VAN FYIVO A VAIAF Sl jLed
INA A/ VAV VV/OY YeloA (35 28
ofe oY VYWY Alb- VY0 AFIVA Y%
“IYYY ¥eIv FO/AA \TZ5\G O+ /A- (A5L) (53,55 poo
ofee” AN - FVIY Y/a) SAIY - 3 L S 6 e
oY sl s a0 (Siaen b sl s v o (Sien

Voo 5l | pgms 0ot | pamiy JUo | caodhw 55l g 15 Coilig



B PO ST S P L -y

5 23> ek o BB Shlee sl (1S5,
5 5lgal Glgls S¥es 8,8 (LS (e yo OF) e
S 4 Vel o G 0 (V) LSen g ooljuese
PO+ 5 YYIYY SSISY Y1V YA s & ol
sy o oldlhe mls b a5 cl ans, S b8
23 6,51 8 ad 0l 3l as 0 FEIVY 51 o o )ls Slgsran
osls YL

ooledie 00,93 (oS (5)5)L sloulibe 03,55 o
S GLS 5 AOTY) i i b
5 690, adllas 0 Woged S 1) (Ye/e o)Ll
5 (YOl o yeS S5 wlide 0,55 (VF) olod
Ll it (VAFA) 335 5 (VAVR) Sy Ltd
OF) GLSer 5 59l eo aslllas ;5 (rizen 35 (5,155
9 bl Guie (VF) (Supd Lad lde 09,05
309 oS |y Sl (g yaS (FOIVY) (oL 5 (50,55
@bl Golie 00,55 (W) olKen 5 (cogllie adlllas o
bl o yeS (FAINVY) (od jLid ¢ 5Ll oy yiion (AR/YY)
L (M) oKes 5 s dallae o aidged e
) solie (oS (S 9 A g yien Sloj 9 (Sad
bl Gaa b gladdlas (VA) (Sle aisls plais! sg> 4
a5 903 oamlive 3 315 plowl JS5kEge o5, (03 5,5k
shlo dsS g B Ol 9 (s B am g0
el 03y Gliee oS Ghls (03 5L s ol YL
ey s S b 5 O glen 5 olSTs dallas
elaisl 33 4 1) polie 0 yieS 2bsS 5 O 9 (o yiien
S Sig ;0 DS Gl o 1) bl o Gl ade aisls
255l e 4 aalllas 050 el Jids 5 G5 id Conex

g oW wlde 00,95 (45 Q20 oo lid dslllas ol
318 3529 (5 o s alal, SDae SISl ST g4l
OF) Ser 5 g olallhs mls b mbs ol o5
5 B 9 (V) ghlSen 5 (alS (1Y) Sen 5 0oljoemns

Voo saly | pom oyled | oy Jlo | caodls syl 515 colilnge

ol)os 9 5,Ylw ol

G9y Mg S ,h y0 a8 ol lis megh ol sleasl

Db b G Joo ela )5 Coale e 4y ubis
R ORE eF ot ool o b 09,8 a1
Esed oz 9,15 Job ples 5o (I (o9 esliw] ol
Sl 3l Al SO e Ble SMae SISl oS
VEIVE a5 ol i Limghy s sl 039 YU anllas 550
Eois & bgype lge aslllae jo caS S 5 ol 3l 5l sy
S o Gl (2l s 1) (e ISl wYLs
Shas SISl OS] gl YL F5 Kly a5 wilodges
5 Yl dadlas jo oy ddlas jo cuSES 5 ol o
S5y bl 5 @9d &S50 G o 0 (V) len
Vs o850 oL Gy (OF) OhlSes 5 (o5 028
oYgd Cae S5 50 (W), Ke g 00ljaeme g jlsal LolS
oy V¥ 5 VOIA ATOY cy 4 oledol b o
L oSy 5o 4838 oo VY b 4o o5 wilazsls Ll o5,
R (PP -4 LOW] BN L COWR P H L, B PV B UEH VS
e o oldlhe mbs boas wlasls 1, oy
PR PRI PEINY

e Eord Gl e adlllae Gpl e Grizen
Bl (OVNVF) oS (2le jo Has Sl oY
Vs anlllae o 00,5 canlive (YY/AY) 50,5 5 (FAAD)
g ooly deze 5 (VY) Lo 5 25> (V) oS
dkas Sl SIS gads lime o i OVF) o], Sen
0033,5 L35 TV 5 VY BYIVS o 4y yo 4>l 4o
Syl Sladran jiogh (pl mli b as el

eSS Aoty B,k 5 edel Cans @ @l b
by0d (il (LSS awgs (NASA-TLX) 23 5,5,L
B YL maw jo a5 w05 aubre PRIFY 23 6,50
OF) 28 5 g 090 aldlas o god 5, 5,L 6,0 o)l
Ol 5 (so)lo wsadlys Cane G slise IS G 5o

Om 50 (08 oLKes g 0,9hme (blas il o yo (VO)




ohhKo g 5,Ylw ol

SengisS | Jgol Giygel ()8 wlele o ol inl Lo
Jgol wlal poads b slall 5leslainl ( Jod b lag e
Ay @by ;0 £45 ol (6,5 Slels ials ( SiogisS )l
el o g 00,8 sl L5 o el g s
aS 005 (g pNiy Has ISl sl ool sogro
3 5095 S5 GUS,IT a5 5 sadu 1 bl e 35 (ol
2 selys Glajle 90 0 pRIBl el ol

S e e 3l ool Cans 4 laazil ulul 5
CS o oS o GMas SISl glo )L gaus g (2D
O d)L’J bl 4 63‘5 30 g el YL u*’L*-c)'-\-*-' 9y e
abyl, Mae JdSul gl o)l gond 5 03 5,550
03,95 45 dwy e B 4 plply o)l 0ezg e
Eoe 5 HeSl St plgie a4 od 6,0 slaulide
5o Sleladl b 13 aisS o Jos ae ISl sl o> )6
Cebe mals Jod 5l oads Sy Jlgy g c0d)L Lrals e
WS 5 5l @Kt 4 0 5 G5 slaceasy
D ploul  dlac SIS

&3 Sl

dwgo  Adyl bl 5 b LG Jols dlas ol
il dlie cpl Barmg wibose oloS Jle Ghigel
g proe Jwy g OV lpae 1) 0e5 SAT g ol
Ly Ko coles a7 wlie ol (g9, o &S00 (oS
S gl duwie 3l crimmen 05l o oel axiils Lo b
Gl widg exmag,b ol cpl e AT le,S

=

.oo;sa

1.Gholamnia R, Bagerzadeh A, Saeedi R, et al.
"Study of the relationship between quality of
work life and musculoskeletal diseases and

hearing loss." Quarterly Journal of Health in the

..... Egrs y (B3 5H 5L U oy 2

YY) o)Ken g g ol aslllas o il oo gunod (B) 551
VWS g 5 21,5 Loldie 03,95 o (5 lo sme bL3 )|
yols dsllas mls b as o )5 cdnlin Dlac IS
OhlSan 5 b axlllas b b gl ol g 0yl lyen
Loyl o5 iy asllae mls 5l o) Jlykes (YY)
O g9t 5 Sloj JLad elidis 03,55 (pm s)logne
osljdems axlllas ol b guls (pl o ls 8925 SMae IS
s 5 b mls ol Jy 009 sead (OF) oL Ko
s e (YY) S 5 ol
OLSLE G yo g3 6,5 L as sl lis adlllas oyl
O JJo a5 09 Vb b jaits (59, ddg &S0 (puy 0 3590
Sy g Sllllae a5 55 le S50 p GlEe |
OB alez 5l alie Jelge oS a0 lis w85 g0
55 re8) b slagaiejls IS Soe Job (S lgiSy 5 ool
dlae 4 Supb sloylid  L5b Sras (U6 5 o
529,553k «Dligad LI (g 5] o) e Julse
B (Seagiss )l lulpl g g Sadlal 5-0,8 Jules b )15
ssbiles wiis 30 )15 (Slg) 5 (Ged)b Bl g ol e
el alE L elaeliiio (yes 50 sl o gl 3l 45
aly e i (RBsS 5 I pwhie (oS )10
Y 45 sl llne ] Sl ol 5 sl 08l _pplazsl 595
odd oy Jolaw jo Jrd Comle 4 argi b ls 950
Sy o 053 8,Slas mhaw Liix gy oldl et o ¥y
el &5 silei s Bro 1) (Vb (S 5 A cogllas v
2Vl el 5 Lad el o)l 5 (e )L tal3d

3 Sbeladl pad )L rals s Wb 1A 0o )8 e ol

&b
field, (2015): 6(4): 1-5. [Persian]

2.Khandan M, Roshan zamir S, Maghsoudipour M.
Survey of Workload and Job Satisfaction

relationship in a Productive Company. loh. 2012;

Voo 5l | pgms 0ot | pamiy JUo | caodhw 55l g 15 Coilig



cnE gy 0D 554U il oy p

9(1): 30-36. [Persian]

3.Aptel M, Aublet-Cuvelier A, Cnockaert JC.
Work-related musculoskeletal disorders of the
Upper limb. Joint Bone Spine. (2002): 69(6):
546-555.

4.Helmreich RL. On error management: lessons
from aviation. BMJ. (2000): 320(7237): 781-785.

5.Mehta RK, Agnew MJ. Influence of mental
workload on muscle endurance, fatigue, and
Recovery during intermittent static work. Eur J
Appl Physiol. (2012): 112(8): 2891-2902.

6.Bongers PM, de Winter CR, Kompier MA, et al.
Psychosocial factors at work and
musculoskeletal disease. Scand J Work Environ
Health. 1993: 19(5): 297-312.

7.Hales TR, Bernard BP. Epidemiology of
workrelated musculoskeletal disorders Orthop
Clin North Am. 1996: 27(4): 679-709.

8.Shan CL, Adon MY, Rahman AB, et al.
Prevalence of neck pain and associated factors
with personal characteristics, physical workloads
and psychosocial among male rubber workers in
FELDA settlement Malaysia. Glob J Health Sci.
(2012): 4(1): 94-104.

9.Mohammadi M, Mazloumi A, Nasl seraji J, et al.
Designing questionnaire of assessing mental
workload and determine its validity and
reliability among ICUs nurses in one of the
TUMS’s hospitals. sjsph. 2013; 11(2): 87-96.
[Persian]

10. Mokhtarinia H, Shafiee A, Pashmdarfard M.

Translation and localization of the Extended

Voo saly | pom oyled | oy Jlo | caodls syl 515 colilnge

ol)os 9 5,Ylw ol

Nordic Musculoskeletal Questionnaire and the
evaluation of the face validity and test-retest
reliability of its Persian version. Iran J Ergon.
2015; 3(3): 21-29. [Persian]

11. Salari H, Rezaei S, Tafazli A, et al. Evaluation
of risk factors and prevalence of musculoskeletal
disorders among employees of Qeshm Melting
and Rehabilitation Company using QEC and
Body Map methods, 11th National Conference
on Occupational Health and Safety, Tehran,
Tehran University of Medical Sciences and
Health Services. 1398. [Persian]

12. Hoboubi N, Asadi N, Kamari Ghanavati F, et
al. The Association between Mental Workload
and Work-related Musculoskeletal Disorders in
Workers of Ahvaz Kavian Steel Company.
Health Develop J. 2017; 6(4): 323-332. [Persian]

13. Mohammadzadeh M, Habibi E, Hassanzadeh
A. Relationship between work ability and mental
workload with musculoskeletal disorders in
industrial jobs. jpm. 2016; 2(4): 29-38. [Persian]

14. Ordudari Z, Fadaei F. The relationship
between circadian types and mental workload in
assembly workers of a manufacturing company.
Journal of Sabzevar University of Medical
Sciences. 2019; 26(3): 329-335. [Persian]

15. Saremi M, fallah R, Laal F, et al. Assessment
of mental workload, work ability and
musculoskeletal disorders of firefighters. JCHR.
2019; 8(3): 139-147. [Persian]

16. sahranavard Y, Barkhordari A, Mirzaei M, et

al. The Relationship between Musculoskeletal




ohhKo g 5,Ylw ol

Disorders Prevalence and Working Postures with
the Mental Work Load of Sarcheshmeh Copper
Complex Workers. tkj. 2018; 10(1): 39-44.
[Persian]

17. Mazloumi A, Ghorbani M, Nasl Saraji G, et
al. Workload Assessment of Workers in the
Assembly Lines of a Car Manufacturing
Company . loh. 2014; 11(4): 44-55. [Persian]

18. Hughes LE. The influence of multiple risk
factors on WMSD risk and evaluation of
measurement methods used to assess risks:
Virginia Tech; 2007.

19. Zakerian S A, Abbasinia M, Mohammadian F,
et al. The Relationship between Workload and
Quality of Life among Hospital Staffs. Iran J
Ergon. 2013; 1(1): 43-56. [Persian]

20. Giahi O, Darvishi E, Akbarzadeh M, et al.

..... Egrs y (B3 5H 5L U oy 2

Assessment of the relationship of the risk of

subjective work load to musculoskeletal
disorders in bank staff in Kurdistan Province.
SJKU. 2014; 19(4): 36-45. [Persian]

21. Taheri M.R, Khorvash F, Hassanzadeh A, et
al. Evaluation of mental workload status and its
relationship with needle injuries among nurses of
Alzahra Hospital in Isfahan. Journal of Mashhad
University of Medical Sciences. (2015); 58(10):
570-577. [Persian]

22. Fadaei F, Habibi E, Ordudari Z. The
Relationship between the Circadian Type and
Workload in  Assembly  Workers  of

Manufacturing Company. Journal of Health

System Research. 2019; 14(4): 438-443.

[Persian]

Voo 5l | pgms 0ot | pamiy JUo | caodhw 55l g 15 Coilig




e E gy o0 554U il oy p

ol)os 9 5,Ylw ol

The Effect of Mental Workload on the Prevalence of Musculoskeletal
Disorders (Case Study: Bandar Abbas Zinc Production Company)

Hadi SALARIY", Mohammad Reza GHOTBI RAVANDIZ2, Mohammad DASTANPOUR?, Sajjad ZARE*

Original Article
CHoM

Received: 2020/09/21
Accepted: 2020/12/02

Citation:

SALARI H, GHOTBI
RAVANDI

MR, DASTANPOUR M,
ZARE S. The Effect of
Mental Workload on the
Prevalence of
Musculoskeletal Disorders
(Case  Study: Bandar
Abbas Zinc Production
Company). Occupational
Hygiene and  Health
Promotion  2021; 5(3):
224-233.

Abstract

Introduction: One of the effective factors in the occurrence of
musculoskeletal disorders is the mismatch between the mental workload on
the person and his abilities and limitations. Therefore, this study aimed to
investigate the effect of mental workload on the prevalence of
musculoskeletal disorders in Bandar Abbas Production Company.

Method: This cross-sectional descriptive-analytical study was conducted in
2019. The data collection tools included demographic information
questionnaires, Nordic musculoskeletal disorders, and NASA-TLX mental
workload. The participants were 172 people who were identified using
Cochran's formula and simple random sampling. The collected data were
analyzed by SPSS25 software.

Results: The results indicated that 76.74% of the subjects had
musculoskeletal disorders. Most of disorders were reported in the low back
(51.16%), knees (38.95%), and neck (23.84%). The mean score of mental
workloads in Bandar Abbas Production Company in this study was high
(66.67). Among the mental workload subscales, the effort subscale had the
highest score (85.32) and the performance subscale had the lowest score
(20.00). Statistical tests showed that there was a significant relationship
between mental workload and the prevalence of musculoskeletal disorders.
Conclusion: According to the findings of the study, there was a direct
relationship between mental workload and the prevalence of musculoskeletal
disorders. Therefore, measures should be taken to reduce the perceived
mental and psychological load, such as reducing working hours, interrupting
and resting between working, increasing the variety of working postures, and
thus preventing the occurrence of musculoskeletal disorders.
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