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Abstract

Background: The subway environment is a crucial and widely utilized component of modern transportation. Various
factors significantly affect the comfort and performance of subway employees, drivers, and passengers. Therefore, this
study aims to investigate the relationship between sound, vibration, and lighting conditions and their impact on fatigue.
The research focuses on chronic and work-related stress among two groups: metro conductors and ticket vendors.

Methods: This study employed a descriptive-analytical cross-sectional design. The statistical population consisted of
30 metro conductors and 30 urban train ticket sales staff in Shiraz. After enrollment, participants completed the ERIQ
questionnaire. Sound quality was evaluated using a sound level meter, while lighting levels were measured with a lux
meter. Additionally, vibration was assessed according to the 1SO 2631-1 standard using a calibrated vibration meter.
Data were analyzed using descriptive and inferential statistical techniques in SPSS.

Findings: The results of the present study showed that the sound pressure levels in both investigated sections were
below the standard limit, while the vibration level in the subway cab exceeded the standard exposure limit. A significant
difference was observed in chronic fatigue and occupational stress between conductors exposed to noise, vibration,
and lighting and employees without such exposure, indicating a greater impact of these factors on subway conductors.
In examining occupational stress, significant differences were found between the two subscales of effort and over-
commitment. The most common stress level experienced by both groups was moderate, and no participants in either
group reported a high level of job-related stress.

Conclusion: The levels of chronic fatigue and occupational stress among subway conductors are higher because they
are directly exposed to physical stressors. Therefore, further research is needed in this area, along with the
implementation of appropriate measures to maintain the health and improve the efficiency of subway conductors.

Keywords: Noise; Lighting; Vibration; Occupational stress; Chronic fatigue; Subway conductors

Citation: Ghavipanjeh R, Forouharmajd F, Pourabdian S, Zibaei MY. Investigating the Relationship between Noise, Vibration
and Lighting with Occupational Stress of Metro Conductors. J Health Syst Res 2026; 22(2): 372-80.

1- MSc Student, Student Research Committee, Department of Occupational Health and Safety Engineering, School of Health, Isfahan University
of Medical Sciences, Isfahan, Iran

2- Associate Professor, Department of Occupational Health and Safety Engineering, School of Public Health, Isfahan University of Medical
Sciences, Isfahan, Iran

Corresponding Author: Farhad Forouharmajd; Associate Professor, Department of Occupational Health and Safety Engineering, School of Public
Health, Isfahan University of Medical Sciences, Isfahan, Iran; Email: forouhar@hlth.mui.ac.ir

Vo0 s 1Y ojlad /T Jlos [unlles pllss ciliyios e Y

https://hsr.mui.ac.ir

"pand Apadoud si xaom Jeulbiio syl papinoid ‘winipaw Aue
ur uononpoJdal pue ‘uonNgLISIP ‘asn pajolisalun sywIad Yorym ‘asusdi] pariodun 0f [e1oJslitio)UON-UONNGLNY SUOWWIOD) aAlEal)) ay) JO SWLIS) 8yl Japun paingLisip a]o1ue sssode-uado ue si siyl @



http://dx.doi.org/10.48305/jhsr.v22i2.1681
https://orcid.org/0009-0003-5582-1607
https://orcid.org/0000-0002-9389-0684
https://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

DOI: 10.48305/jhsr.v22i2.1681 Vesnu Publications

930 o3 gl y (Mt o gl g (30 30 (> b (Ilbg y 9 lad yf hvo LGyl (i y 9

Lol e g dane ((lasas gy Salies Dm0 ja 9 8 ula 8 D aas 98 gy

FETAL)

w\ﬁbb‘}wcwjjpQlﬂb;(}l.fjf:ﬁhp;ﬂl,ﬂﬁql:;;«J.al}pj;U,@\%&Wﬁ)y)::ﬁ)gﬁjwﬁuégpsué:4.0u\3.0
):.12:.1.!L}})QQMA}}PQ‘_}.:.hba}f?}:L’ﬁé:'uﬁtu,.:_/.:..ﬂ\}dﬁ}aé&él{&u)))u:w)\‘\.L;‘}a\}cLUJ‘&J_){‘J@\,J&}H{bﬁlj‘g}ﬁgd\ﬂh{.&l{@
2L D70
uuu:.ﬂﬁ.gﬁj\ﬁ;‘sﬁ,wr;.._..ﬂLTL‘u:,)éob_m)j;,'m,,,ug\xﬁl,jlﬁhdﬁus)mw\?.mr@a\@l@—&&u‘—w,ﬁu.:,,«iwwd_l:l@y”
L 5150 2631-1 5 lleul Gl y i)l 5 e S I b (gl 5 5 cqmmalbo oims b o (slaslne 5 b 03l gl GEAS'ES 5 b bl g Jl 51 an ERIQ
28,8 15 Jelon 5 4525 3550 SPSS Jl3le i 53 (blizal 5 o 5 slaesls 43,8 (58 o3Il 0 IS e Sl
J.:lf):&_L:.L})Ql/‘,:a..sﬁ‘\@;_-l}»wl.\i\;wl.\;-jl):ﬁ.ﬁ}}:n6rb\)Qﬁl§J;uil:ﬁ)l()\}:.ajé)\.,\il:.a\.,\;-)'IJTQ.:LLLgu)j:)}»u:éq}:}a).sl.w)u.éj}?;)lj:»ib&éh
Olyaly o 53 Jad ol g ase (S o (653 s Dol .:}3;)lxblg;éq):,a):f.uT@bqwf}SY'h sy p bk GBI ys g WSSV 5 (6l
e syt 93 o e3ls OLES 5 e O paly (S5 e Jalge nl i 3B s Sls sy lBsy 5 T o b gl e 0 QLSS L g lbsy 5 b L agrl e
du..:w,;,\@)\;(.l.\s@,;xJa..,;,,4;.»;4,.Joyf,,,?p,a,;_,d,mo\}_.,@bl;d;‘:ﬁ..\,_;;,.uu.‘L;)u@,.a;,,w.\&.ﬂ;}u;u:wgm;}s};ﬁdw
[P IT-X\"S]
J::.ﬁéuw)ﬂ@jl:}};,\.ul,::.‘:{‘.u)l:)l}é}:é&l};Ql;\uéﬂpmm”bqﬁal4{4_?}:l{,ﬂolxﬁb):sli:w):.ﬂl)y}né»b\}g:6;473,25

..\.&\.3@;);‘Qlf\)%&\)lfﬁ\;ﬁu.».!é.&:-gsljwt.a.lzllfbb:;rhbé}‘\;:»jdlﬁ

550 Ol pealy € e se Saust ¢ Jad o mal ¢l I e oldy ) o 3 GOWST (So]lg

e g k0 3l il y (M (o w9 (g0 30 (S by Uy ) 9 (LT )l o BLS )1 (our 2 oy dome (ol eSolews s ysp o ome g ¢ aminisob 1l

VE /D il b

(F) Ll o 51
358 Cyosde Foe 39 g 153 )3T (om0 1 ol sy (oS lalaxe
Sjliwl a5l i (gl (0 F) i luo b Jad agalge (S yxe > Jelis ol 3
(09 Wayunly (55Tg) LS J 515 0309 4 by S5 g Jo> slaians
PIveS )'l d)ﬁidli} dl_m.\.olg ..\leL;c ‘u_la,;m L;Lmo.\_;%\fi )'l u_i.: "J|9_;:- 4
5 Sokgn g 35505 > JUS)olgs JUST g3 (50,5 1 b el
SUEST oyl g Slgy s 5 sl aily JWs 4 1) K5ele 58 S iio
Y A) dles slool oLl 3 1) 5 Slos ialS 5 (o0 yon

3 ol 5> gy JSio g oaimd Bl Jole S lsie 4 i)
oyl (g5 5l il zlas gyio g jlad (cba STy jd 0o 4 (Jrd slalaes
Slgice 9335 oo Jilte (i ye ol b (o poled cilies bl 31 )

VRS i

FYY YA« oY) YY 950 canlls pllas ligis

VFE¥/VIYA illae SaL s

douds
2 5 Cawl drwgs Jb 3 ey 4 Slas dlail ) e 8 slalas
oesl &S (gyebo &y fa_Sb 0 DJJ\.J S dewg WS & s bas s
International Tunnelling and ) uejpj sla8 5 J5g5 Mol iy
iy uejpi slidd )8 1) 050 5 Com 8 (ITA L Underground
alox | wejpy oblad p» Sluil lacdld aily b wS () F) el
9 OUS)\S s")')él_m.o @]9) 9 (o> Ceollws ‘_5\).3 \) Chd> L;L'au.Jb 9y
Colo doye 0 ola)Kaly JUs 4 liixe &S Cuwl 03,5 sl g4t o)l al,
5 Ol ylue WL.:T 5 ollw Wlgn b siwd Jawe (ladjlsliwl g jLw 4
33 5 obusl oyl g (Saad (il (1) 1S ppels lolad ol )51, LSS
Jolse J (o5 5 86 o8 nming 5 B slaldd 3 23 IS ol
Slp CodsS izman 9 (Se—o g (2limdy) ()l Jelge dlex I il

Oyl (oleduol (ladiol (S pole olKuisly cubligg 0aSisly IS dal 5 (glad > Cuiligy (wdizs 09,5 § (2ol Claiod dineS” ()l Lol )l (gomriisly -
Ol ool (ladol (S pole oKl cudligg 0aSisly I ol g (glad > cudligy owdige 0g)5 jlusily =¥
Oyl oleduol (ool (Sip pole olRuisly cabligg 0aSisly ¢ YIS oul g (gldd > cubliny wdine 05,5 (Ll taxe 05,8 Sla 13 1 g gummn ol g3

Email: forouhar@hlth.mui.ac.ir

Yvy

V0 il /Y oplads 1YY Jlo /collis pllas ligios aloxo

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
https://orcid.org/0009-0003-5582-1607
https://orcid.org/0000-0002-9389-0684
http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

Srd St 5 el ¢ S5 55TOLS Jalse b g e Ol agerl e

oyl (655 03ll Fe ggemmo 13 S W3Sl Dyge Ve oy igyd (sluale
Ol j) (alidgy 0ab ploxl slacs pSojlul Shass (piren (28)S &9
iaie 31 5l (2lidy) 0ad plosl glags pSojlul slasiy 350 Yo (s e,
SxSojhl 3y90 £ cggerme ;> A8 A0S Cf 3)90 T o Laly (0938
Srierjed 9 Moo a)S plonl Glais pSojlul slis e85 @90 Uiy,
S5isj39 5 1o 438.5 plosl (slas xSl Sasiy 3,50 T+ eis ]y S
Eoedxe > A4S A S g0 Yo 58 by (3gy8 ca—ate 31
ol Cuos 4y glidg)y (g pSejlil 50 £
Losld (5 9lzen I3

b o sl 40l Sty xSl gy )3 Slellll (g glgan (Lol I3
9 29y &5 e (ERIQ | Effort-reward imbalance questionnaire)
Ay ol ool 0 2l ) Ken g POlAJNAT Lawgs o) 53 o UL
(53805 (bl WIS b ilsee LLALS 5) (sl > iy 80 ol Ly
19 o(B) 28bon €l 5 )Lad (AL (A (glaadlze Joli 5 295 0o
Cronbach’s o ps jledlizul b o bl g olsime ©jgo 4 4ol iy
A5 sdymue alpha
b Jolge o a3

awliio olKuod 3l ookl b oo jLiid 55 (6505l ig o, Luid
SpaS g9y 5 oS sd ol s pbl (pleel el AYOA Jue) TES
3,5 e S it Sy g 3 ol 5 e oSS ES 5

T ) o b o J§ )] s pSejlul (b plad 3L/
A plosl SO 2631-1 Joallygws 3 (o))l célo Y5V Jue) TES
g 0dd el gt Glyly (ki Joee (Jito (6, oS

TES jio Sy ol jloslatwl b bare (oligy o)ljue o slidy,
5 yly ol 3 b pSoilul S (pSoilul (b cal ATYY Ju)
88 plosl by hg)8 U1

sboodly g g3 00 08 aslllas £gy 5l S olKiwd (solas
€83 L5003 )S e eolyb s 5:55les elul 005 (6 Sojl]
Wb ioliel g S0l

clellbl sablie fole Jyus 5 sliicomes slaShs
Gk jl cells Cuxdg 5 () dibls iz (o Jold (Bldcgaex
Camdg ol Cuwd &y G (S (sloosig s (g2 9 (oSS Al
33l anl S Cb gloyes Sliles ol (slive p BaS S 15 ol
S5 Bl i ] lyy UL yege slasslos gyl

Slolyd o )d g Hlre Clyzul (1 Sho sl asli 5l odly Ciuogi (¢l
Ont (pde (S g (o gl Sl (0ls duglie gz 35 03litl
SPSS l58le 5 3 aosly .o edli ol Independent t yg;l 5 Laog,S
5,50 (version 21, IBM Corporation, Armonk, NY) v\ ax_.
A )5 a5 )3 (g faisine s P < 1D 285 I b 5

Glaal oyl ol Clelbl (5auses, 5 4l ay )b el s
Olsl 413 )3 (priomen 0,5 381 BT SlaBT culs, g ad wl)l iagh
lellbl olos g 0 ploxil (s bl Jlosl 655 @l ydd 5
23,5 S dilo e Sjg0 4y ENS S 0

daals asle o 5l olaisy o Slias — GSwl GULS] i &b cuw
2 eCmicron 39 3 yei ualS g Jolai By cwd lad (o)l peS g ()5
@ @ phbply Cledo wlg oo (Bl oo 5 il Ll (S
2A) wles ylg ol a5

B S sl o Salad (Dlids) 9 555 e Jolse T3 S
5 bl )18, s)ludgn adlox S8 Sl 9 Sojsln i conlls o (ol
2 Usb b wie (gl il jauome 33l ST ogiad 4 o)y colyiul
2 it Sl las oyl > gy (shgy Ol 5, 515 alss )
5 e 48 2l oLt oy 5 (6 peb img gl (1)) 3l ol 5,Skes
| (S5l oy 3 Jolge it 5 it 03l g 20 a5l (o
0o g ool el 3 el (Lo )b wle Slyy Jelge (S I e,
V) 00)8 ol el wl o 5l il o)U 5 (S wd w@ols
ol ddy> S Jad cpl a8 cwl ooby i iy Olilllas slaaidl
W8 (S malle SBLbl Jace il e disej )3 gte al) Al 0
) A o Jos bgy closeiad g dadls glacudgiome (LSHs Bl
13 48l S o Colin el gl 3 1 a5 Ll Lo 45 ,Lab o end,
@y & Fnl g il @daliio (g Wlo 503 Gloky la)lS Sl (gl
) e ) Sl g ol (VF) 28 o W (oo 25 (JLidl b
Fom oy SlSaie (IV) )5 b 5 Slyy slajls 4w Yoz Ol
cmoor (V) gy ) 0l Chmnidg 5 (S 5 Clss kS (VD) ol
Db &S 5l 3 Wl gyie Gl 9 () el Wl (Sbsl o 3 08
sl |y 4LdSS o) (651 e (lod gyto al) & 2l (Sl @ b b
(YY) el sales  Sae aily @l gl se olsS (glaylid Ciyguo ol p > L

ol b o a4 B 5 Je> deg0m0 S 3 (SIS 0 Sae
5 D) dao (K58 Jelse (igzam lag] (s St g ()8 Ll
NIyt gl i ol § (St (59 2 W50 o8 |y sl ol
9 slaeg> glaylhd lyenl) b el 3 (duojnj g9t oy il
ot ligin az ST (V) S o S ol Lyl 5 5,00 clalgols
slagiaghy bl (VASY+) el oad 38 pote )b olpealy (0595 ) 595
ooy S byl adllae gy cnl 1300 3929 g 5te (leal) 3590 53 (o8
ol g (St by 5 3] dao (o3 sl Jelss b
3,5 Pl y5m oy fi

Lagdy,
WA Pl VWY Jlus 53 9 392 (gaballe = Jelod —dog g5 51 G0 0]
2 bl (g8 plate S8 Y g g5 el 585 e ol (g lol anolx
5 0o 3 S Epg & IS 15 331 S (5 b s
Jelgs b agzle Gline bl 2 Baiged (soiipeds 5 W05 QL] Wadin
2590 3033 olad (285 5o (g 5 b)) dao) (ame sl
4099 Jol jlre il culld el w A )8 sl b > wyp
Dy ALSS aan ¢ b joy p0 Celw A JBls jetue Jliil Joli yiagd
el i ) ples ) 4,8 plonl (slacs S osll 315 45 el 53 4y 3l
@Bly (Ji—o 5l Al 485 plosl (lags peSojlul slasiy 3,90 Y ey,

VFe0 uL.AuJL; Al 0losds IYY Jw [l ol Slaass aloe

YvY

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

O 5 a2y 5 8 J gy

oid (g ySoilul plidy) Gliee sl 0ud (s WSP Ve e ) slalae
285 05 Olse ol Bl oo )kl s 1 5l Sl %0 (5l (S
oo 3 g e (S (Il (sjhe )l GRS 4 ke Al oo

23,5 ol ply (dxd 3 Sles JialS

alidigy 9 LS ) (e 0 gu JLtS (5 a0 Il i A Jgua
kb 33

GBS e

72 ) Sy
(Jas+as)

(e ERE

Vo NG Vo 9oie (sl ulS
Yy . ¢A o8 bl 301

035 dus o cyoje St (sl 680505 slomslii cashsl )3
sl 005 gy o] yoliio

oad audlil oyl Juis a4 o' Sy (S jl (b o odble Ko
ble (59w )b (ulas! jl (8 5) 29500 Sbml () b (et (SN5
{35! adss

olelye ohlSen 4 Cons o] (b o 58 (s 1Sy o pbjcasts
Sedie Gmh b Cgliie ) b b

Slp Gllagaially A8 oo ulael 38 & (o 02,8 Codfpo 148
D9 2h <l )l 5 cans BB i ol 4

09,5 93 slp oz (S Slalide 033 5 JS 0p08 & by s
ool ol g2 sl 020l ¥ Jgiz 13 5550 badly (39,8 plate 5 5% )
9V 570 i @ gyte plpal) 53 (poje (S 005 (s 9 ()5S
ol Caod 4 55 5 ¥V s g0 by B9 )8 baaie

WY U yao o3l 0 peie (S dob iy ©lyod a5 cpl s asgi
lise 4 8,8 4 lg o el Cwd 4 55 ailo Hlade g ol )8
8958 pliate 3 g bawgie o I UL g0 (i) 3 (peje (Sius
Nt lyad (ks el 2 oglle 29 bwgite o I 5wl L
bl 89,8 gli—ats jI 5UL g0 plpnly 3 (abjep—as by ible
35 Gl

aassly
OIS S )b (Bl Slumes b Shy @S S38> () yshite 4
5 950 Olynly 09,5 93 3 Cusllis Cumdg § G () Al o Jolds
8)5 8 Uil 390 basly (B9)8 (ldeate

3 Pl ¥ B¥e w0l )3 odes y5b 4y 095 95 p (S S 5
o 0l 2 B VY (Jlo VeV g ojl 3 5850 gt ol penl) 05,5 o i
9 pbdate 0g)5 )3 tidgy Jlw Feobe (wojl 2 8 ¥ g JLw e ¥
018 ey 95Ul il S8 aojly (e 3 4850 9V & i 4 3 Lk
g5 (S5 plaz 4md 2 09,5 53 8 5 s Sl oy & il
A odaliie 09)5 93 (x (el L oS (s i LS

Vo BO ()8 il gl)h 0g)S 93 o j0 Baises, b slaw oy
DY o3k o (bl (29,8 (bt 18N g Gyl 51 )35 YY) oy Sl
las ol Vo=V 0L 50 (Jb ol baaiily j1)8 185 5 05,5 50 2y o Jluw
g kg pie (85Y) gyie lpel) 4 cuns (1950) b (98 Gbiate
S35 09)5 93 y2 3 (6)5 dble @iy & 85 o Iy @iy cnl @
B3gy i Lawsgto aiil (o) JEAISES 15 sty 5 Al o pb 4

ol JSis loye |y gyt lpunly 09,5 j0 BaiSes b olay
Ol 029 05 BN 9200 I 5 acly (39,5 plaao 09,5 0 (18 T)
e WelS il adllas 3 g0 (g punly i oS el o 51 S aily
Bl dgpg (6 g (cumins Sy cbidiale 09,5 3 oS Jbs > ail o

5 S lbosisy 4 skl b Baus s i ol Cuxsy alellbl
slgylon gl &8 olydl sl 0,8 gl wl HI5 Cb Gl @l
5 el 5 I el IS Lo b (S Ldilyy UL (e
b phsl cpl sl )5 3uios wl)d 5l g (lolid 399 5l ha idgy (S
2058 plsl Jleas] Salilie glapiio JyuS 5 gols s iuliel Gaa
2 Sloy g Slawa el ol ol EUS eS8 (bos i i cn
Al yl8 (iagk sl yste e slacsilon 9h 9 (b Cundg
G030 s B wlido 83,3 g JS 050 oyl (laas L

Ol 5 2lidyy g )] Gl gio LS (5 pSo3lul 5l Jols gl
sl oxd ALY Joaz )3 sl (s ped jlad Lay (59,8 Ul 5 950 558,
Sly sl (QUg) Olise Jilu 45 39290 ozl il & a2y Ly

o 30 sSiuud Slapuliis 0u,3 5 JS 6581 o 5 (Sl mlis Y Jgua

Lo SN E uSilie | oy G yias 0, G yiaS (o)e pSieud ulia 0 3

AARVAR \AYATAE-RRVIA) YV
\ - /AY EY/oA £ Y/YA 0\
v/ - YVWA £ Y/ Yv
VA/A Vé/oo £ A/Vo o
YA/NE OY/AY £ o/Y- 1"
\Y/eo A/AMN £ Y/0¢ M
LYER of¢s Y/-- A}
\Y/VY YA\ £ Y/07\ ¢o

ya

g Sore Olseal,
ible S
ldowas s
(98 Sl go (latd
K Sore baals (558 lsealie
sible Sia
loowas s

(59,8 Culd go ()la8d

Yvo

V\Fed UL.W.:b Iy 0laids INY Jw ol ol Slaass aloe

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

Srd St 5 el ¢ S5 55TOLS Jalse b g e Ol agerl e

Obate g ohualy (sl (i oyl Shyed saiains Sl @ g
ool lpse Slgld o i sl 0a b LY Jad 53 g0 by Bg 8
er’—“’ uo)‘_w‘ d])l) PL\SCJ& 9 39{ Ja_ww Awd & ]oy)n 09; 5.) » »
JREATW) dali)‘

)i a by (Bg 8 bdate g gyt lpaly gl (Jad il S 0je
9l wgie gda s 3 gt o ualy o il (pSile 5 (B))55 YA/NY 5 YAYS
{0 J9a2) 2355 il o5 e 3 5y Larl ()8 plivate oyl

obdaie | iy gyie olpdly (Jad o gl a5 ol LS b (1, She
Gy damilhd g L (BLE elide 033 (1SLie g1 gyt Laly 393
2 cizan ol S 4y gyt Laly (398 (e Sl i gyte ol enl,
a1y golidie 03,5 (1 Siko oy yieS” JB5 g p pidis o]y eg 0 ol el 095
035yl i dadly (9938 ybiiale 09,5 3 Lol wly [olaid] ses
¥ JS5) 35 3l & by ol 258 9 G2k 4 bogspe (olis

W glpnl, b g8 biate

\AYd
l a};

9 9550 Ol aaly yu ik uyiel Suidieg &y (uSalis Y JSid
980 Jaals (i g 8 lanalie

-
>

Aty
\I\Fed

WAV
I Aﬁ;

bl SR

- - - =
“ 2 > T T I

ad oyl oy sl pasls Olyel (pSke

—

P < ofeay 50V (o35l doyd LAAYY do)lol jlaie oS ol a0y U

2 i ol Slied (iSike (e 45 €8S w0 el Cwd &

gt bl (D98 pldate 5 ((2lidy) 5 ALS)] dio b axlye) 920 ol

byiyo ool ) .ol dg2g ()l stme oglis (olge nl b dgzlge (19)

2 el 5l dulie Cgr pol adllls )3 o5 Wil Tio )bl @is &
£ Jsi2) 15 odlizal ] 3l og)S 9

Ot 0y05 (350ke «(63,3 Cudbge (A (plie 033 53 (Jlie
o w3 oo il gl cpl el cid & gt Gyl Sl i baddy (59,8
9ol sl |y dine) g Sdlipo Sglito 09,5 93 (i (e (S slasS)
B8 o whl ) 4nd

oS dol cwdy g P <ofee 500 (ool dnyd b Ve/ANY ool lado
S yio 05 ll ol gl /00 lad s I a8 e ()
DP9 pldats g gyie Gl eje (Siud el (1Ko G WS (0 Ol
Mo gl 3929 p (ae Jlie (1553 5 3980 3) )l 3529 (o5 Lk
Dy e 4Bl 09)5 93

by 9 )l oo (o2 )3 45 g5t lyly ) S Ll
axlge Jolse cnl b & by (29,8 (laate b anlio )3 )l )13 ST
by A 5 gl jumaid ible (Siud )31y (ol &lpad Mg
Lol 958 plbbaio )3 (63,8 Culibgn (IAEB 0 a5 0 4 £103)S S’ (635
drgi Lo ddly oyl a8 sl cwd 4 (VF/00) gy olpaly 51 UL (YA/S-)

o o LS 1y I8 lasee byl s o yade g 1w sl Jolos 4y 0329

£ ¥Y,0A o
Moo plaly Bl B9 pltate
3 5
aF
3\ 5
)
a3 v
be
4 YV SA
k)
o Ve
33, V¥,00
RERYY
. LA
‘33 V ox
% >
ible (s b Cpands 828 Calbge i
99588 IRl 3 (00 oSl SLapalils (uSila ) JSit
930 baals (g B Glaseatio

2 o pSle Cglis aw)p yobaie 4 INdependent t ge5l ;1 eolicl
3 b ime B3 dezg Whe o) 5 Jols zli 5 392 plsangi pobs adlas
(¥ Jgz) 28lin 09,5 93 (o oo (S e
b il S plile 03,5 9 US 050 oy (sl pad L

oy S (sl Independent T go 37 i ¥ Jgaa
LaaSilie & glas (5] 3 wis 4o 40 (jlasebsl dlold

Plais  (sul3laays

ol o T
ARVANY ya/an
Y./an Y¢ /oy
VE/AN \V/VA
—YV/o\ =Y-/oA

A AN AN A

o) 00 K
offo o) oV sible Siaa
YRR oV alddead s,
ofsey oV (98 cndd go (y)uds

VFe0 uL.AuJL; Al 0losds IYY Jw [l ol Slaass aloe

Yv#

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

O 5 a2y 5 8 J gy

gAA..t

@ dog b ol oad S pete b (lpal) (oS 59y 2 alaiigR
2 elss el ey g Sl ploxil g g y20 (el 5y 2 Slelllas S90S
SRS JB g Joo slag s Bl wsle Jad nl sliwlyen Jebie )
Slaiegy @l ey p @ aebl ) (o JElie )3 (US)E ¢l 8l
Sgo ,lid a5 135 (555 L)en 5 ZNOU adllles )3 .05 aly gy i
K el p e P I b 4 Sl (L] o me 3 85518
5 08SIM (yeizzan (V1) il JIS 155 (Lwgigil g g5e ol ols) aiages]
5 S lme sl oSly daolSil 3 (oo (So9ll 255 s )3 ) Sen
e a5 0038 ooy Aass (Jlgite oSl Jlaz 2 1y yllad (s ply S
lho gy o 9 39 Joud b 03ga5e jd (g yuly (0lS )3 0l (6, o3l
2 30 o)Ken g Neitzel (vV) o (5,155 b wd Vo/Y8 daSls
g (ke (n UL gyte (slagSm g oSy o ol (Lo 293 gy
omlel) 5 1gol 5 ¢S e sngil g0 JB g Jo> (Slaplnis (o ) Sgo
4l dliusg 4 (05 g oS 1 9 S g Joo 4l Loy g sl 5 8,
UL g zolaw iy J8 5 Joo glgl plos )3 |y o slaaill L
Camms |y Goio lpda o (pl b se JUsb dgalse a5 Ldgs Jo uwd V- 5
(V) wibioe ploj Jobo o (g (hals

ly olond clliSie 4 Wol UL wilis 93 asllae uls ,> JOhanning
Geios > SMIth 5 SMith (VF) 55,5 5155 g5 b sy 5leo 5
5 20,5 GHISS omlely (LSS 0l ials (sl lele |y o g 5o 295
e 3 (S ot lp e g il Jleinl 01 (Bgase Jalge
Ll o8 olon Slde — Sl Sl gds (i colis)
21y Syl Il g (555 il (595 9 ) Jolss (ol s iy
355 i 3 e g 0305l (Y0) aiiusly IS8T SIS ol (s
Caiio 3,5, i b oy wlolool bl o a8 Sy ) doeis opl &
Gy a2lse 9205 gl o Clss JiS) 59,0 el Wl e ozl
4 BBl saniae 9 )0t bl lgs JWs Ty s oyl
jo Sl JUsly (Lad il ((Sg—o aalye (i GRIBIL & b
(Y%) wbise pl38!

(il il & yad (saasdiens (gl % 22595 ¥ Sy

sl g il g 30

Y (W) (V=YY) s S5 Olsaal,
YA (AY/Y) (PY=18) o i
< (4) (>1¢) sl
Y (VA/Y) (VYY) Cias Uhissd olideate
(YY) (FY=18 ) o 530 sote bals
< (4) (>1¢) sl

3 48 ol Jiane pdlie dluss oximd s (o351 4253 (905l ol
9 0905 @59 JSb 038 peni g Cowl 43S )15 03liusl 390 T o, le] dpulee
BY (oolil axyd o sls Guing )3 Aib e (63 Sxe ol 8D s
Ol Pjpslie ¢ puomad Cwliog )T sliss (slage Clial e sl J_ol>
09,5 93 (e (S ize glas gl o Bl gla yolide 633 40 &S Mad 0
290 )b dze (ke BB BbL ulide 633 50 Lol el odalie

9 ot St i Sk s Lo gl &y Sl ing
e g pSibe )15 5 eglle 13,5 oxlazwl Independent t g0l ;I 09,5
Gl 3590y 8> b ad byl ke ya (gl 35 40> A lielo) al_ols P
2 ke d)Lo] s adls jl (S luebl dlold 008 et o o Sile
8 o plol ansls )3 3 Kilo (Bly caglis il Hanl g5 o liselol Aoy
YN G—IVA (s lwebol Al _old o« 5hbY pite 1 Jlie olgic 4 505
Conss I3 gme (asls oyl 3 pSile Solis o I joue s 2 oS ol i
WalS el Al ol gl @ 5 € 3 siilo ol iz 5 Lol P = +/1YY)
Bly > gze Sglas odimd Ll oS (AMVE L E/FY g Y/EY U +/AV) 5g Cuo
G995 5 5 olisebl Al old (5135 wons > b e dsels ) bl
S liebl Aol 1S o KaS aglis i code g 5 88D e 4 o6 o]
ol (1 5sSn oy a3l 0l 30 3) S S, Mol 5]
d—oyd 0 2 ;J}.w )l)i. \.m)b9 LQ)L d)Lo] dged )f‘ &S A2 0 u\_u.u 9 .,\.SL;o
3)5‘50 )I)B alold UT 2 Wy )90 ua>l.u) o)l.hl ‘Lmui

sl g il (slaulals 00 3 g US 0 pad Ao 55 slagadld galis O Jgaa

GAlyls  lame GIANE (Silie 0y (fiddas 0s GaieS  SHiud u el SLAgulie

ARVANE ARVARS--EFAN ¢EA
AVAS VAT £ VA AR
o/A\ Vo/AN £ ¥/EN Y-
¢ VoY £ ¥/V¢ AR
VE/MAA YA/\Y £ Y/AY v
Y/NY o/ £ y/V1 \)©
VAR VEAY £ YA Y
o/Y¢ AR TALY Y

K S lseal,

K Soie by (5558 Glaale

Yvv

VFEe 0 lianl /Y 0yleds 1YY Jlo /ol pllas ilisios aloxs

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

Srd St 5 el ¢ S5 55TOLS Jalse b g e Ol agerl e

5950 o & 2ol D)l Ll e Gl s b b STl o8 o s
Sl (686 Jmols bl hs 57 pe g9y g Ll oAb Y 9 X oo
2 e AV gy g paly S 3 L)l Gl —Sls g 13 - (VA)
Ced Sy ) lye 3)liwl gy jio (D)8 s BB )3 g 45U Hgdone
Oliee a3 g0 (Lo &S 05l oo 4l jodome y jie AV wisl_w A (g8
Olise ddllas g3y .ol yud 5kl s 3l gyie (g yuly polS o 5l
han g 055 3l Glii 1y 5o lyenly 5 Sy ol 4 03y 3l Ul
5 8255 oy |y e (il () 5 il o ples 2l s
4oy ) 00 d 5,S0jlul (RMS) Root mean square obes JS' s
W 53 el Cawd 4 VY E NV L ply 3l b 4 ol 3959 oo
gaw 3 odas j5b 4 01 drule dpalse (S5 ke I (sl jgore 0lie
S 9> )] s gyl addllas 5 (YA) sy )5 anliedl b
45 sly oL Johanning s.dss zuls e s 5 ikl so 5l g5ie (s yual,
bl 51Uk sl 3 o S B85 (o 3 gt Sl (yeal,
Sl gy g o8 SlUSie glaaix plad ) baygilpl oyl j18 Mooy
booys ay ol ol aiisly el pe 4y Cad (6 530L a0 cpoS 9 13,5 350
S g0 B sl Sl 2 (ol S 5 (B8 S Sl
abayly Johanning (iags ;5 (VF) Lis sdalie (55 gixe dlaly 4> 51030
Lol s odmliio (ouner Sl G0 9 o2 JS D)) Gljee Oles ()0 e
gxe ol Gle 3 ()5S CUSie g 308 (035 (5lady> oud inlj8
2 &S e i badl pl )5 515 eges Cumer 4y Camud
Jon 4 e Mg e U 251 L ezlye 98 dal oaalia pas ©)p—o
wly Jod oyl g eje (St ol oled 3 9 35 (o S
(VF) sl asls Jlos

A8 g5 nly 0mlS > (S)] iee Gl 55 )l adlllan >
e 5 JUisl &y jocie Blgs o Alluie () 45 15,8 ol 5 Il ul s
Jar s e (S aljdl s S el 3 e als (o lyly 3L
oty i slaaily bl ol & 35,5 Slae — Sl US|
oyl b ol 39 sl 55 o8 2] 33 5 el 5
V0 gt s pal) (8 )3 (2limdg) Oliee omiomen B3 e L ) 55k
boojlailinl 4 asgi b ol Cwd 4y WS YV Ll 59,8 (5U1 > g S’
dmogh 1S9 Ve |y G glaclld il aldy) (liee Sl o 25
llas jlde jl 1S (g BB sk 4 gyl 50l 53 2lidy) S
ol oiie (Sind (a4 i Slgioe s iRl Bl e
23,5 olynly QL9 3505 3 JUST oo 3 9 550 ol

0 plbsl Jlad ol yul) o535 )] dinej 5 (e3gd5xe (Sl imgGy A e
a8 amd go Luls sl 5uiod glaaidly g dgnge Glalllae gl Lol il
Ogzer (35 Jelos JLS 3 (ol g, 9 ALyl aiile Jaee Jslge
2)95 3 0979 ¢8> o> Jolod) L calis) glie (o) slocuind
predlns 090 & Al o0 Jlg) Cumdg 9 o 5 (g2 Lyl g LB
obdate g g5t (lpaly (b oyl g aje (Siud (ISl ) paliame 2 g
e Cllie 5 503,18 (slaings plosl cplply a3l 5o by (59,8
g a5 & (996 A ol I kil S50 sl

oS 5 Syt (g S0 Sy 0ol S 4y @l 4 25 L

(i i (513 Ty 9050 gl # Jgaa
Sl o 50 40 lsabl aliold P lude

Lyasilie & gl&s

Ao \Y/Y- <foN eV XK
-Jov Y/5Y offo s oA ol
=+ /YA Y/Yo XY oA ool
/ey AIVE <N oV gl

29 Jred VB gyia s paly (lS 3 Cogmo LS Sl ydle gy
S5 aalge dluliowl do 5l a8 dol cwnd &y Jy omud YA ¢ 59,8 Laly 51
ol g oge (Stud lien 999 Sl (s AD) el A (o) cids
Ll (9,8 pbibato 4 Cans (6 U bawgio gdass Sl g0 (lpsaly el (ot
Ohealy 3 (eje (Sind g (Jid ol 005 (5o 0 9 392 052
Caild 39y (0 gixe old lho b agalge (s LS, L o b agalse

9 3ol) Glapnls > Co—o Ll UL Gliee 55 )95de Cllas
P Ore S g oyl 4 e Sl e oS 3 ()1 g9k slagSTy
35 g8 ety Al 3 sl S )3 &Sl 4 dagi L 2gd lag]
3ylakiwl s Gl (oS BT L gyt slaSlg g ply (slaolS > G Hlis
ol g lgie g 3)b Slgan sal cws 4 gl wd,F (5,55 5wl
Jsb 3 G 5 Jl g (2l b oo Slgho dgzlye & 085 dons ]
allae gl bljan gt lpealy oyl § (Sind Gl 2 Slg o0 colo
0L 350 534 Gl gsil 033l Ve gy 2 GhlSen 5 ooyl 03ljle
OSSlee 939 d)lliwl s > lio b agalae liee ¢l aly colod j> a5 0l
b o yanl (s g Al Cowd 4 Jawd YOIFY dico b agalge Joleo 515
ooyl 9 1o b agalge Joles 515 o byl 092 U ol yenl,y 51 oo ys AY/Y
e g o Jolas S5 oo Lol 2S5 ()15 1) (gl giae atally ol
Ot pol Gl )3 (TV) A odaliie (5 sine dlaily ) 4 suedlle
(5958 bk bt g 320 () 09,5 93 2 53 (il (e Syl
3L (i oyl Gl (lsSoeal J1S6 g 09 Lawgle ded 4 by
OUSHE L 1ao b agalye iy )3 (i oyl 0505 (5650ke (g 9 439
b oS el 3529 (5l sine gl (Ui 9 AL o b axalge (o
Sl 5 ol ol il & plie (YY) oySad 5 sor ) o3l3sle ooy gl
e Jooe 3 5 Jelin (ol (5 Lagma bl 3 ol & Ol )
9 53l slaylpl ) gl opizman 5 w30 )13 8B Cod]) gl 4
O b Gre daly sl im0 ol cu i D8l AL S mes
Sl b as s (555 (b eyl L) a dges 5 (B cgiadle
g1 gunad (YY) 1)Kad 5 (oau)U o3ljle dalllas

2 O S (o Ban Ly a8 )L g isullad 3dos
S ol b8 plonl (ogee J& 5 Jo 4l oLy (LSS 5 oyl
&ljg,y daalge jlxe Hlude jl i Bl (ol odel Cwd 4y dgalge polio
5Ll s 93 o o dicls A Jolee 5 LIE jommo slalis oy Lol g
GNP g glis STuid (Bl jglpl (Jaio oot 13 )b g

VFe0 uL.AuJL; Al 0losds IYY Jw [l ol Slaass aloe

YVA

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

O 5 a2y 5 8 J gy

5 Do)l o b padi s dpzlge Jdd 4 g0 ol jo Ja s oyl
Joloe o 18 09 it by (99,8 (bt &) S iosllael (ol
it 383 s i L g aitans A1 0 3590 Ay 0 gt sl
)5 plosl (lag pSojlul 4y dr g L il aihy lyal) oty (Sius
Aliee 21y 56 st G sl Jele el adllan 53 013 381 s
oo 5l (gl el Ly o) ety a5 ST
e Ui 1y skl 35S digej 5 o9 4 ) Laee (SuegisS )
lles ol o ol (e 3 90 olpealy Sl 485 4 225 L
b)) LS Alas 09,5 ) (6l Larlyb dgme Ca yige lalidl 3l
Ol yom a5 4 (9900 (i slaylid o e g (lidy) Candg Sonke
S a3 5 S sl i ol Lais 4 yoxte Wlgiso ol
(ool s ilidl (S5 b 5108 s b B 5 Jox loas
e 5y dbul ()8 celw g i s ials (g)l8 WLl g (690 00
O3 g g ey Cue 2lad bl el G Jolsh 3 colil cua

a8 g S
VYR o)l b )] ooli)lS glaiio asbybl 1 48,8 51 ol imgls
S > IRMULDHMT.REC.1402.016 5] 3 | o8 5L, o
kg (s oy Gugal 4 Glodel (S pole oKLl (iagl (5USI
S8 5 S5 inged (4ySon adllas ol bl 3 & 08l g oS plas
el Jos &

References

il iowlio gy i) oaliiul (Jlte gie 4 5,8 pboul clislie L5
@b b e plsl piozan . ol (0l sl Jiimo 390 5 3L
9 oyl Ol Sl B9 I o (e (b Ly alie ) Job
solaie & Oldod ()bt (pl 2 oglle dles (wy |y Gloj Jgb > (K
oialS g gyie oyl ()L Ll 5 g0 e LBl 31 0L5))
290 dpog (dad (il g eje (Stad b badpe hie sladaly

3903 0,)L51 lacydgioee (B 4 b sl ingh sloasl 4 a2y
oS S sS T Aiges o> sanss 3l I8 ,5b gl pasd 1 Wl o &S
pgd > LialS 1y 355 caures 4 guld presd ©pad Cowl S
syl sl Wl e & HEASES 1 e LBLSCuren slacglis S
BLbCuner S Shy (S 355 JdoS pas g 9 @l )3 (5 xS g
Cunl San a5 01,81 (S5 Silow 5 Olluass paw (golaidl Cunidg Sk
Bl 039 e (ad gyl 9 (St gk

CusS aes slod wile (Jaee Jelos plow (cyp pas ol o oglle
38 )8 baee 3l gy (line 5 495 Cunmg STy Job Slan
5 bbb Ll Ol plogd o Camwone jsb dddlas glacydgisre
VRS R EVIRVS odis] lagans syl

G Sdaaia
BBl 5 9550 s 0ly lS 3 g Lt L3 oS ol (i j Bl Siagl ol
el 5 o) e &5 I 3 sl o 5kl do 5l Sl bady hey
5 Onje (St Glipe somzpen il JUL )bl a5l 5520 (el

1. Amini Z, Asady H, Pourabdian S, Forouharmajd F. Investigating the Psychoacoustic Characteristics of Absorbents

used in Common Earmuffs: A Laboratory Study. International Journal of Environmental Health Engineering. 2023;
12(3): 10.

Pourabdian S, Azmoon H, Mirlohi AH, Hassnzadeh A. Effect of state anxiety on driver behavior with regard to
self-reported in Iranian drivers. International Journal of Environmental Health Engineering. 2014; 3(1): 18.

. WuY, Chen X, LiH, Zhang X, Yan X, Dong X, et al. Influence of thermal and lighting factors on human perception

and work performance in simulated underground environment. Science of The Total Environment. 2022; 828: 154455,

. Almeida RMSF, de Freitas VVP. Indoor environmental quality of classrooms in Southern European climate. Energy

and Buildings. 2014; 81: 127-40.

Polajnar A, Vujica Herzog N, Buchmeister B, Jevs$nik S. Strains and stresses of workers caused by exposure to
noise. Collegium antropologicum. 2012; 36(3): 899-909.

Zamanian Z, Kouhnavard B, Maleki B, Ashrafi F, Ahmadvand L, Azad P. The relationship between sound
annoyance and general health in hospital personnel in Shiraz in 2014-15. Iranian Journal of Ergonomics. 2015;
3(2): 14-21.

Ketabi D, Barkhordari A. Noise induced hearing loss among workers of an Iranian axial parts factory, 2009.
International Journal of Occupational Hygiene. 2010; 2(2): 69-73.

Dzhambov AM, Dimitrova DD, Tokmakova MP. Association between self-reported occupational noise and the
prevalence of stroke: secondary analysis of the National health interview survey, 2014. Noise Control Engineering
Journal. 2016; 64(6): 779-88.

Sayed M, Shahrin H, Adawy M. Whole-body-vibration measurement and assessment for Cairo subway (metro),
car and bus passengers. International Journal of Electronics, Communication & Instrumentation Engineering
Research and Development. 2013; 3(1): 185-202.

10. South T. Managing noise and vibration at work: Routledge; 2013.
11. Konstantzos I, Sadeghi SA, Kim M, Xiong J, Tzempelikos A. The effect of lighting environment on task

V4 VFEe 0 lianl /Y 0yleds 1YY Jlo /ol pllas ilisios aloxs

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-01 ]

[ DOI: 10.48305/jhsr.v22i2.1681 ]

Srd St 5 el ¢ S5 55TOLS Jalse b g e Ol agerl e

performance in buildings — A review. Energy and Buildings. 2020; 226: 110394.

12.Samerei SA, Aghabayk K, Akbarzade MH. Underground metro drivers: Occupational problems and job
satisfaction. Urban Rail Transit. 2020; 6(3): 171-84.

13.Jansson A, Olsson E, Kecklund L. Acting or reacting? A cognitive work analysis approach to the train driver task.
Rail human factors: Routledge; 2017. p. 40-9.

14. Karvonen H, Aaltonen I, Wahlstrdm M, Salo L, Savioja P, Norros L. Hidden roles of the train driver: A challenge
for metro automation. Interacting with Computers. 2011; 23(4): 289-98.

15.Cabon P, Coblentz A, Mollard R, Fouillot J. Human vigilance in railway and long-haul flight operation.
Ergonomics. 1993; 36(9): 1019-33.

16. Sussman D, Coplen M. Fatigue and alertness in the United States railroad industry part I: the nature of the problem.
Transportation research part F: traffic psychology and behaviour. 2000; 3(4): 211-20.

17. Tranah T, Farmer RD. Psychological reactions of drivers to railway suicide. Social science & medicine. 1994;
38(3): 459-69.

18. Narmin Hazr, Yahya Kh, Asghar Fa, Hamed J. Workload in the job of a metro driver: Effective factors and
improvement strategies. 2017.

19. Carrera E, Jara O, Davila P, Ballesteros F, Suasnavas P, editors. Ergonomics During the Construction of the Stations
and the Drilling of the Tunnel in the Metro of the City of Quito. Advances in Social and Occupational Ergonomics:
Proceedings of the AHFE 2019 International Conference on Social and Occupational Ergonomics, July 24-28,
2019, Washington DC, USA 10; 2020: Springer.

20. Ballesteros F, Suasnavas P, editors. Ergonomics During the Construction of the Stations and the Drilling of the
Tunnel in the Metro of the City of Quito. Advances in Social and Occupational Ergonomics: Proceedings of the
AHFE 2019 International Conference on Social and Occupational Ergonomics, July 24-28, 2019, Washington DC,
USA; 2019: Springer.

21.Zhou X, Liu Y, Luo M, Zheng S, Yang R, Zhang X. Overall and thermal comfort under different temperature,
noise, and vibration exposures. Indoor air. 2022; 32(1): e12915.

22.Jasim SA, Iswanto AH, Jalil AT, Dwijendra NKA, Kzar HH, Zaidi M, et al. Noise pollution in rail transport. Case
study: Baghdad subway. Noise Mapping. 2022; 9(1): 113-9.

23. Neitzel R, Gershon RR, Zeltser M, Canton A, Akram M. Noise levels associated with New York City's mass transit
systems. American journal of public health. 2009; 99(8): 1393-9.

24. Johanning E. Back disorders and health problems among subway train operators exposed to whole-body vibration.
Scandinavian Journal of Work, Environment & Health. 1991; 17(6): 414-9.

25. Smith AP, Smith H, editors. Effects of noise on the well-being of railway staff. 12th ICBEN Congress on Noise as
a Public Health Problem; 2017: ICBEN.

26. Asivandzadeh E, Jamalizadeh Z, Mohebi A, Yari P, Fazeli SP. Evaluating the Noise Exposure Rate and the
Relationship between Job Stress and Sleep Disturbance in Workers of one of the Iranian Construction Industry.
occupational hygine and health promotion journal. 2019; 3(2): 123-33.

27. Alizadeh Larimi A, Yazdani Charati J, Mousavi Kordemiri SH, kamali S. Effect of Noise Exposure on the
Occupational Stress of Bus Drivers in Bojnourd, Iran in 2018. Journal of health research in community. 2020; 6(1):
48-57.

28. Khatabakhsh A, Farhang Dehghan S, Alizadeh Z. Health risk of whole-body vibration exposure among fork-lift
truck drivers at two position with and without load: A case study in an automobile company. Occupational Medicine
Quarterly Journal. 2018; 10(2): 32-41.

29. Azreh K, Mirzaei R, Sharifi, Soleimani, et al. Investigating the effect of whole-body vibration on the comfort and
convenience of subway passengers. Occupational Health and Safety. 2016; 6(1): 81-94.

Vo0 s 1Y ojlad /T Jlos [unlles pllss ciliyios e YA

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v22i2.1681
http://hsr.mui.ac.ir/article-1-1913-en.html
http://www.tcpdf.org

