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Abstract
Article history: Background and Objective: Individuals constantly hear different sounds
) 20 gl 2020 that can affect their work and living place. The present study aimed at

Revised: 17 December 2022 . N . : . .
Ai‘gzzted-w%:gnfk;erzozz investigating the effect of traffic noise on cortisol and salivary alpha-

ePublished: 25 December 2022 amylase biomarkers.

Materials and Methods: The subjects were men aged 18 to 35 who
performed driving activities for one hour in the laboratory. The tests were
performed in two conditions of background noise (35 dBA) and traffic noise
with a level of 75 dBA and saliva samples were collected from the subjects
before and after driving. Finally, saliva samples were analyzed with cortisol
and alpha-amylase kits and by ELISA method. The statistical method used
for data analysis was SPSS software (version 24) and data analysis was
performed by Wilcoxon statistical test.

Results: The results of this study indicated that the concentrations of both
biomarkers cortisol and alpha-amylase in background noise conditions
after driving were higher than that before the start, although this increase
was not significant (p> 0.05). In the presence of traffic noise with a level of
75 dBA, the concentration of both biomarkers after driving was
significantly higher than that before driving. (p<0.05)

Conclusion: This study demonstrated that exposure to traffic noise can

OTEEy | aie MR increase the concentration of salivary alpha-amylase and cortisol
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Safety, Shahid Beheshti University of biomarkers while driving.

Medical Sciences, Tehran, Iran.

Email: naserpour2011@gmail.com Keywords: Alpha Amylase, Cortisol, Traffic Noise

Please cite this article as follows: Alimohammadi I, Pouragah H, Abolghasemi ], Amirarsalan Khan A, Naserpour M. Effect
of Traffic Noise on Salivary Cortisol and Alpha-amylase Concentration while Driving. / Occup Hyg Eng. 2022; 9(4): 214-
221. DOI: 10.52547/johe.9.4.214

@;@_@_ 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:naserpour2011@gmail.com
http://dx.doi.org/10.52547/johe.9.4.214
https://orcid.org/0000-0001-8353-6051
https://orcid.org/0000-0002-9748-2864
https://orcid.org/0000-0003-3898-2217
https://orcid.org/0000-0002-6039-7308
https://orcid.org/0000-0002-5313-4198
http://dx.doi.org/10.52547/johe.9.4.214

JOHE /.

d= —
”{“{w\m S > Culling (wikigo dlno
W
E YIF-YTV:Olio F) laww) F o)l A 0490
UMSHA Press https://johe.umsha.ac.ir

132 30T WIT g Jg 305365 Sl (5 5l (Fidly > S5 shro L dg2 150 LT
39,00

*‘A”g’rol.i Lt ¢ fgl."» O 1 ynol cé,.wi ‘ rwlﬂbﬂ Aoz < Y@T”.; Lo oo ¢ “5.,\.».7;»,4: zr)

. o & . wln e . A . e

. . . <. . el aa . 3 . eV
Al et ! Sy psle oSl woctlagy oaStils Lo 09,5 T

3

Sl ol Oll (S pale oSty coulagy 0aStils «glad o Cudlagy pasiige 03,5
Ol Ol ity e (S pole ol ¢ el 5 Cuilagy 0aSisls (glad > Cuilagy (cwdige 05,5

US>
3 . " VE N8 Vil cdl 50 &b

o witen il slalas pais Jlo s Lals (Sus; e abadgay of 3l i g Al
” /MW&MUMJ )3‘ o‘sibb)dmsbl*j 3“)‘&?5 ',5 ) VENVAYE e ol & ,b
(5 S e 1 S5 b o s s ol alion 55 g gl 5T T S oo O £ s ol

YO U VA gw 03gama 48 lose b S0ge3] g 09 (slalslos 3 (Ldow aslllas G ol (B9 9 Slge

2 lgialesT oS Sauly celo V olKiglejl jo (Sasil) jludacd olfiws 5l eolazwl b a5 wiog Jlo
S am g Bt plol A s s VO 55 L b3 ghiuo iy 5 (uoows ¥O) aia) gl Laul,d g Olod Kby pole olfils (gl jii Goo (alos
591 G295 a2 5 (Bl Dol W 5 J5525 )55 oS sl oolinnl b o 6 pslaaz Gl sloaige (Saiil el Bgine

o ooliiwl Wilcoxon (s,ll ;yge351 9 SPSS jl38ls 5 51 lmosls Judos (gl .aiods Judows lnds ges

il oos o1 31 8 5 st il 5 e n) o bulyd 8 g ;LS 53 o il oazily

o odale A b ows YO 515 L S35 glao b agalge Lal i o0 (P>+/+0) 090 o cxe iol38l

(P<10) o2 (Sl 51 S 5l yiber (550 hre sobor (Faily 51 g (amt; NS 93

5555355 3 Plaal W1 2 sl Sits CAle Sl eor Sl slo b agrlyn (5785 420

RV u...\bﬁ‘ l) Lﬁ‘f °5)§ ‘)%J,@L: Lu..e(a J,-‘-.w.c o i

C,&)\A.ed ouSisle ‘Lgld.ép w‘d.e‘; (Wi

Joie5 355 S5 shio o Dlool LT 1golS (F5lg  ccsiite Seted Sy pole olStily (ol
w0yl ooyl s

naserpour2011@gmail.com : |

6,.4"3 k.;')“"‘) e s_idlj.l 6‘&.@ la 4{)'9.4 Lt" Lw.Q/Q s)y).éla fob}o.ui ‘UL> u)l.w) )...ol ‘d.l..o.'> swLﬂJ‘y‘ ‘La)..\...o.'> 5[31)54 ‘C);‘ ssw bl
IYV-TVE (DR F ) o) slad > cilagy g alzes S0 Bl Dol Wl g Jg505,68 cdale 5

AN
3 o b agzlge 0350l 0o s b a0 (S5 S 2 sloks Seid delse et 3l (o (Sae Sl
b Lo plas )5 a5 Cosl (e 5 (hanmelons s oo sloai Cgmis dawgs I3 g atldnngs sley9aS 50 )15 slalais
3 ohdl el pibolis! clasl g 6,5 slolaoe alox ) oW cuwlag Sk plojle ooy bl » V] s e
b oS oo oolitinl a5 Sl g 1l alaulgay calise Jilice 2 eonlissl Sl s 5l 56 Sosedem o G;L:.:;Qlj)

IO | V) liano) oF oyleis A 095 «(gldd o Cobligy swkigo Aloxo


mailto:naserpour2011@gmail.com
https://orcid.org/0000-0001-8353-6051
https://orcid.org/0000-0002-9748-2864
https://orcid.org/0000-0003-3898-2217
https://orcid.org/0000-0002-6039-7308
https://orcid.org/0000-0002-5313-4198

WYl oo YoYY Lo b caslbigy Sl olejle slos )5S
Cwd Iy 05 ol gl ol Slislas J1 j0 440 yaudis VYD Dgu>
Sleds 51 585 fede B0 B Y. sg0m Ko Bkl aies e
5‘5?&&0%»" azsye byl 5l o)l a5 Npso g8, oS puE
O RN PRpRCITY (LAY IR N T
3 o5 Gl glaanie of Jlso 4 5 DA Lis o slool
S ame Jolse 5l (s ey Somal DIV Sl
3 G sl sl p8 S8y Gols 90 p 09,00 Jlexo]
S Olsieas S5 glas aSTouTsl 059 el el aeie i
5 ool Wl 5 Jgi )55 alaz sl ool slapygnjs oo b s
Slool> Golg> olas, g 15 s sla L3, 590 ol alaly yuen
2o Gl gy p slp (18 Slallhe @l 4 42 b ogd (o)
Olyiear (B Dol W g J538,55 o oo caalllae (al 1o 513

Al aidyS s L el

FLITTY

ool b ol anwlgs (a3 Ve v) bo gogesl 5l ol aslllas o
oBitgloj] Laume o gy  Sasly cudlad jlodcs o oS S
B b Fe Coggb, g ol il a0 YU YF Sl Lyl L)
3 e88u 45 de oliws S Faudly celu ) Sae sl ooy
Ol elS Jls g s o8 o ol Az j0 90 a5 09y wslyy (59,095
S5 3 Sy e 5 S Syl 0,58l sl 4 eme
ool Ll b sl 55 0,85 b olod Jlay e (o
b Sty ly p3¥ Sl g DUl plos 5 092 0308 5 (Jono
Ao g (G (55595 g olped a4 Cod Linled 00y cllils
St ol SIS K0 5l Sl sleanT lsieas LCD ioles
el a5 05 ] 98 b Wil et (59,095 sty (] 092
5 Sl (Bl Slsp s g aloz3l il Layld o (Su
) 0,8 a5 0y (slanl s 4y jezme ows ol (V IS2) clils 1y By
o oo iz (Gl s jo (Sl 4 ol cels ) o gl
Jsb celu Vo sgax oS sadioslatul (Sadly glag b s 4
Cendlgige g 09 38 slallas cud 4 0B (] odle aniS 0
S 5 |y o Jedll S o Selas 59,150

g% 3 O 5 oiales] lame 4y SLE Gald Sy 5l e
3y SR s o0 pslaer Bl sladiged )] 5l Sad,
5 0Lk 4o 0,8 Sl celu ) Due 4 g ol jludd oBis
Sslaez Gl slaiges (LT 3l saze luacd ofiws S 3l
2 Sasly b S e plol calisee Ll 90 50 b talej] s
O dasl s ol jo a8 (L ws YO) Kislel are sl Layl s
e &y sl JHI3 (585 )18 5l ey 93 o digSn (23
oadshas glo jaax 0 Ko Jbg WS e Saly celu )
23,5 oo (Sasily A a0 i ows YO 15 LSl

ol Wl g Jg38,68 clale y b3 glao 1

Gl o cl (Sadly (law ol 5l (G ls agalse oo
L ppliee Oygo 4 lei oo 1) dol> cde  Susly wolg> 5l
85y as Jalse alax3lols bl | gludl slas 4y paline pf
B85 595 e 35090 5l (6 ke 53 9 3500 3T Bl 58 e
L¥-f1 colas alaz 3l amo alse

S gd 0, Slos atws ez ;0 S35 glao Sl STy Sk
el Sk g2ls 5 Sy, (Sigdeid (S s
S o3l las Slas 52335 36 Lo [V ¥ s e
Sloguly Jloel 3 5035 cge g 0,35 o 5l o] 5,05
o 100 b agzrlse sl oad aseiie [F-V] alizes Slalllas
Sl 3o 45 358 0 3B (Gom 5l 1525 Sla STy 59 il
5 ams oo a3l @slsm sbnl Jlozs ba (28T ol ol
slml czrge dAl Glsis cdl 4 odle oo (oyme jo (58,5
Olgise alaz (15145 955 00 (5 )l (575 5 ooz OIS
Ol Bl i 015 53 i (ol oy el oy a8l
(455 3959 dawo 5l Lol (Fo il clgs SWMS (g5 jLad
Sl X0 yb 5P 0 Al o8 o lal Gyl 5 S s
b 1y W 5 (Bl JoisysS ha plee bl g2y cilizee
[1] Ailao;

Wels ] Cedhs gy oo dzgs LB 3b asyl 4 ax g b
s 0,1 48 ol o oo b 05l 51 sy ok ectansl o 4l
Ol el Szl crge « Sojglsd ST sl ogdle
Lo igeys® (lies 39 e o5 L) SIS 5 (5 bl 4Dl s
Mligl g p>lie (Ghho 09800 5 1) (o (Sl s (AR
L e SYeb dgzlae 0l ateie 1499 Jlo o Ising Slallas
INT sgi0 JsiinsS 5 ol oo Gl cams 1o
> J9555 095 gl » o 80 sl ools (i o) Geizeen
DV ans o ¢ 505 (08 S5 g 5 s 5o

Dol WT cdale 231580 ans g Lis Sladllas K3 S
0 aseie Rohleder o Nater asas o Y-+ 9 Jlo o VY]
Slyass Gl ol Gty LS lgreas Bl el W
W WJL:LS OMOQL.»J aS ol O o d")""’;‘ L: .‘a.ufo
s VoA Jl o emen D] ol Solans e
5 Sy ool W ol st sla Silas 0d aseioe glaalllae
2 [B] 35,0 el lyd 4 ly o (ot (R 935555
Jdo wisls lis addlas Sy o)) Ken 4 Gordis Jlu len
B dore o e sy llez )0 (2SS 5 Jgene et sl
Dy#l ol (6T Sas5 4

@ ol uzmes g o) Sen g ROsENa (glo ow,p Gub

Vo) (yliano) oF 0 Loy A 0593 «(514d 1o Cuiblingy swetiteo aloro 5



Ol 5 gezadde

5 o5l Jlasl (7 tias oailigy (8,005 g S gam
(SRS T8 5308 5145 eyl (298 sl (F sl
s ool WS- ST sy ok s «aes - s
ot o8l Bl (2les 9ol T oS i o ol SasE O
g 099381 5 9052 bate 5T S50 a2 (2l (55550
slie gilushl 4 e (Cele Sy d90>) (Gme loj o
b 03909550 6,500 osle b (ST )0 a5 0B g (pelite
Sy Zaledys 50,5 adg S5yl adldl e 4y o5 (15,
sl g 0 osilss | oguases saiiS il B ol b odiiadgs
Al pleil sowlcawsay glaosls (g, p3Y

b s 1 ala ) 51 o0l L diges poe>

3 abal,

(z,a+ zl_,;)Z (S2+52)
rE

Jol &g slales sln Jloy Jouxr 512 polie V alail, o
2 eilyly 8 polie uizmen el Cawsds +/Y pg0 g5 g +/+ 0
s 5575 4 oy ppolie oS Calis gy 5 ol Clls g0

n=

Syl T s 4 Bl N A Wged por (i B Sl 00
ol b 50 10 1551 5uSils oy haice GBS s i d
0F UseiysS lyr 5 YA el W sl ) abasl, oo (oo 5
el Cawody

TE s PSS fdles 5l s sl b sliieny
s e i ol 35 5 50l5S 051 3 edlital L s solit
009 IS g paad (gl aslol jo g el Jlo 5508 Wosls &35
A oolatwl (Wilcoxon) ysuSBLg (ya03! 5l gl

el
Sy g olBilejl ate; (glaw Ll 50 0 @l )y
Ol b ol plosl A aSlls jo hgws YO 515 L Sl slaws
Lolpd 5o Joydyes cbale Sl 09h o0l)8 oo Jl o)y
Joaz 50 SB35 lae b agalse 5l izmen 5 die oo
L8 JgpysS cdale 00l S8 Ll i 51 Ko 50 el oo 4311
Slao bl s 50 () Jouz) sl ovnline LB 55 Sasl) 5low g

s Soslail jo aS gy cpl s owo YO 515 Gl cle
Jb Basly a5 olas 5l b jasie cadplxl Sloe
A Sl )0 Ji s YO B Ve odgaome 10 (diiS o0 S )0 9,095
oadlas gl ikl lumes ;o sad idu slo .l
ME-2293 Ja Marshal (gs5auls g0 3l ool b aS 59y SC31 5
Rl b aS ilS )8 oogame o o iy olSinle;] e 10 2.0
35 S g 5, VF e LY. il oo 00ls gy agSauly
mlio oKiws L oRiglesl oo o ead sy slow
s el YY2 o BE&K oouio , IS

09 Jlo YO B YA s 039050 ;3 g 850 lgsogel ples
sl (Sl aile (( Fauly aeb ooleS ils 5 ogdle oS
ot Codlu 516 wals (5 w0l cnlllas 45 59,5 5 ey ol 3
aalllas 31 b sgesl zs Lulpd 058 Jol el Lol
ples g ik o (6, aslol 4y il Lles g )l B pan
ol 8l 5l g adoe ploxl o VY B Ve el (o s S0 jlul
Agds 1) 09> e § bylais cslllas bl 51 8 ol aulys
Tk 5o oSl aicals; b lagosesl plat 5l (riomen
5 S JeeSS 1 (Sliios

Slogerse s slr Bl sladised ©yslaer jshateny
0 03l s D 508 (sl ) Slaal W 5 55,55
et Waaisad (5 yslanz LIS dodlg) (l 5L ailas cle @ o5
JES! 5guis yiles oliws 4y sSIB slaaly) camy a5 o 0l o
438 10 490 VO L 4ado ¥ Gue il p bdiges g ol ools
Wgad g 398 T 3l diged 5| GugSge b wad ondy sl
ools JUsl Gl g 4y 9 28,5 )18 (ogats slas, J2ls Lol
Sl Dleal W 5 J55,5 slaca 5| oolisl L lotigas .o
Enzyme-linked ) 15¥1 39, 4 9 o] Zellbio o5 5 cole
ol Jud=s (immunosorbent: ELISA

plol Gloladl al> 0 O (b d ¥l gy 4y badiges Julo ol 5
(Coating) cody &S 4y usigy Jlasl () 55l wisgy &)l a5 0l
bl o b as Blocking) KiSsl b (g5l goue al> o (¥
oolainl by gy oauis oailigy golaisl iy b aS coly &S )
o] Sy s o I ) 5 s e Jolone

IV | V) Gl oF o lous 4 0590 «(54d > Caiiligy (owiigo Alxo



Dol Wl cdale (P < +/+0) ol Sl o0 Sosine dbe
Ol SH 3 & S (Sl jl sm i) e Llyo o Sy
e Sy 9 iy SR () (¥ Jpaz) ol a3l ol
50 s e plid 1) glalasde BB uolidl 5o Sl glas b
Slao iz e sleans oKis L Sy cele N Lylys
(P>+1+0) 5mS8hg (5 ol g3l o s 4y 4295 L (Sl
e 2 6 (Sl g Cons o gine WS pl 03 jasein
clale (S35 glao b agalae Lol s o ol Bl il W
3 ey ologine yabay (Sadily plosl 5l amy (Sl Dol W1
b sl ol a5 (F Jguz) o5 (Sl g9,% 5 U3 o] e
5500 Syle .l s cme (P<1+0) (5 ko] 903l gl 4 axg5
e s g Gl s (Sl o S5 oo b agzlge

el oads Sl Dol W1

ol Wl g Jg38,68 clale y b3 glao 1

Silen | iy 55, oy Al i Sin i
chale 5 Sle s Oile 4 () Joo) cwl (a5l LS o
S5 £, b B agrlya o 3,565 Ll 3 oS
O &S 3 slaisS & tales] jlal> o cnl bald 28 o ol
Jlodad oBiwo b celu V Gue @y 0,8 (Sl Glas oy
2 Sadly glaslae 5l Bis als e cpl 5l Ban 0,5 o Sudl,
O3Sy kel ygesl 5l eolitnl g sty sl Silis yliee
Sl P>/ 0) Cancd o pme cdale BT cpl ol ol
2 Sl oz Ol 2 6t Sl C8)5 i Gl oo
REV ARV S
Jrswd YO 515 L Sl glas jeam o Souly Lyl s o
S (S0l plosl 5l Gy Js3e5558 <dale iS0koe 53 A0Sl o
&bl Glagysesl bl ol jo a8 el (Sasl, 5l L8 o] Jladae

Jo55595 oy ,0LE o Galisee Lyl o &bl laools anslis Y Jgus

SR Jemi e
Sl sl b agrlge Aoy Sl
&\ N & (v . 3 E (v . RN . . }"..""h"w
S ol 5l e Sl 5l S Sl 5 e Sl 5l S
<IAAY <IYAD NEYR </a¥f. ok
S JYYV- IO -IYas S IYEY (SD) ,Lrs 3l il

el T i) Solis jo alises byl i 10 6kl glaools avylio ¥ Jaus

32 3ol T
Sl (slae b a4 lg0 o) oo :
- .. - .. N PR - .. N o
&S ol 5l e ELE BN Sl 5 e Sl 5l S
“IVAY SJ-YA /a4y /4.8 oSilee
- A[-YAY - [$2Y SV-Y eno O3l
o SKeislse sl Thy @lelid 5 Goyl 2ls) sskiens Sy

53,95 wad Wlosls Hlis 5e8LsT Slalllas Canl ous alo]
o el Wl 5 J5505,85 et (fmmj sl ,Slis Jolas
ey 528 10 Al agh e ol 3l s il g
9 S Bl g J955 565 gl (alfl Sl e slao
e sl VY] 550 0 6,15 s (L 5o (6 iS5
3 el slagal Bl e ) heoe (slae sdee
Stokes oY+« Jlo ;o [YY] Wlos,8 culi 005, oo led
3,15 3529 (Slg, Lyl s Joe 90 25 )5 slpai Kite 4
3500y IVl sl 2 e 5 S e oo
Jole o plal &by plpear ) el ol p (e
o 0,50, onl oot p YF] S o iy 5 150 2l
5% Ol 58,5 )13 S50 5 eeasils o yinl (o Ol o0
Sad g 6ol Jelge wizpa 09b oo Slml i lae (o yae
o lsle gl slaws b yiwl aalS 0 138 o 56 o]

el Wy Jo50 )55 ghaws olo lis addllas () b
5 e bLI)L Sl gloo b Susl, o> Sl
lo oy bLI ! oldlas 5 g0l Laes slaws o)ls (5 lolins
B 55 STl Lol 14 0Y - ] oo 57 0B 1 Jg58,55
o Sl slae cwslie o ahal) eiSL iy oo
Olsiedr 5o 50 (Bl Dol Wl 5 J555,65 whans b (Sl
Sl 50 35 5e3 b T bl )l eizmed g o il slopas s
@S et ) el edid ey (S @0l
5 Jeo slae 5 (Sauly anlyd ass g0 Wb ssslowsa
2,5 Axgs Gatd b e sl S
5 Az RN g (Sn ol ol Lol Jle 5l (S
Jelse 3 il DAl IS5, s3ms 5) S 5500
Jo 4 N T a5 o ol 59 2 onin &5 ol (55lutins
il Sl wdle 5 ol Cllse 5 Lo yinl Cosnl

Vo) oliano) oF ,lods A 093 ¢ 5ldd o Cobligy swviigeo Alxo | v



Ol 5 gezadde

Sl S 2 [V ] sl Sl s s ot
o259 [¥Y] 09 o (Bl slagratig n @b il ceely
ol Sy g Glp cdale palS cell Soleell
ol goane Sldlae .[ﬁ] i e Gl cudlaw
biye niialys Sl b (Sl Sleel W Gl wilos 5
L (P09 b oped 98le) (Suid sloS e 51 (AL oS ol
Sl el W 2als 1Y o] el Sy, oS e
5 Solewl)l ade (Sl cdled alS cains lis

S Sl gl G148 g (sogee (Jllad plprear (o,
g5 009 pdln S ezl olyen SIS I A6 Glao
o] Jad a5 o8l sl oo e (Saul, L ega
aQ ;4.:‘)5) 6‘);}"’)"‘“"‘ LngQL“” ).\LM.‘ » os}l& ‘CA.AAJ‘ lS?"\M‘)
by glas alezl aore Galizs Jolse b g0l ©ow
Slas a5 cusls olkedl Babisch Y- Y Jlo o .3,ls ag>lse
o 595 50 eyl Goygeyee clale ol L S8l
L8] o5 o 155 slo STy il

g arol> ;o Galies o3I L bLs | Jdo 4y Souly Jed
oRIBlE 1 (See aaxlee 5l (B Jetoe slavely wud
CJL..: .b)b LS“’}.’.ﬁ Cowls ﬁ;\i.uﬁ)‘ﬁ-?' C’;o|5:> 8539 JLQ..;:"
e o8 Dol Wl g J5525,55 (s sl Sl (55 o5l
L agzlse o (Sl 5l ity Sl slas b S,
Sas 0sgamme 50 el ols yLlis s el Cassas SL81S glos
eonlplo ol 598 Al n L;a.,.;l., as oyl I8 g0l
plxl o9 ol sgam U adlllas ol a5 caS ol oo
o= slssd c;)Lo—‘ bl canlgs adlae opl .ol oo
b Sl b (S8l slae oS ikie s S,
ol &S S 155 B,y el W g Jg5s )95 (e
adlas sladiges Sgamme Slasd o 4 cwl Sas gao50
Ylge Gl pac ol (lail jeas 4 Sgate g yiwd
Loy yeiie sbolas) g BB e slalao b oBal,
Sledbsl 51 B o yws pae (Sadly e (YL ol
S5 5 sy bl i ol ymen S st
Dg yol> asllas slacusgass alexjl ol 81 Folsils>

S 5 A%
Sl Js5,95 whaw adllae opl 51 Jol> @bl wlol
azlse 5l G 4 S (S5l e lao b g lge 5l
wls caSanl e ol a5 casly (g ol Ol
Oleeds oo Jole Jlolas J1 5 pie ainds Sllas
el 532 53 J535,55 e Sl (Saied sl sl
Wy Jg5e9 )55 el 0 paseiio 55l] slogyga3] bl 5

ol olyan (135 g ,Lid o S Sl el ol asle alis
lho Coomlje wiiS oo slpiiny (Y++)) Kite 5 Stokes .[Y0]
Sloladl 4z ST 285 5 5o eyl plyear Gl 1)
03,53 CenSl Gl ol Zwly S0 &1 s (So5eds 08
.[ﬁ] Y

kol Jyame 5 03555,55 5555 (150,90 S Jo5ed 595
oo Doge & ax 93> D)9 ax lao Sal 000 S8
LYY Y21 sl Js50,65 s pols 51,3 550 cos 4y ,0l8
Db on S o3Il Gl g )093 e )0 Joi5)sS haw
oaiS oSk (E30 jobas Gl 50 3929 J9iS,sS e
Sl 053 50,5 50 Jlad (Saielsased S 5l o5 JgiesysS
9y Olyiear (Bl 6 S Wi E3ds0 il 4 4z b e[YV]
oolatul golyay alisee wlidod [0 exlydme g o luilinl
2 VAL el sl sl il 5158 0T Gipdy 5 09800
Sy o9 sezled puf ol plosil o il (g9, a5 Slado
OBl s (g0l Cosnl ladigel (551055 5 (5,10 paiged
oles Sy g Slolay 0,8 S5l Gl aised (paiz 65leez
57y waninis Sledbl g )slaar sliieds canlio 5 oligS
39 el Wl 5 Jg55,55 (6 o3Il canlllas ol 4o [8] 5l
05 SRS 8ged 5l (SBU oyl 5l il Cuje S Gl
S (o0 5 sl

4 axg b aS o) 4 ol 4 Stone (Yo o) L o
2ol bl g cl ailis; Sye 4 Joi,sS Dl i oS!
2o g lao b azloe ST 0gd oo oSl ;0 g 3k ol
2> BSroba Joii)sS g il Sae SYob 1 a5 Jolge
sl o Uy aSeysbar wb oo Gli8l j5,all Jsb
Uls DT ogse plais jlrs cd )0 Jo5,sS uals
Jolgs b axzlye S1aS ol 3l jo Jg5d )05 mhaw i
s Sl (See (oo @y Do SYsb (sl B g Sl
Cel San J553,55 gslms Laalpd nl )0 adl oad
Sl ks Ol 5 098 05 ok w> U gole pd jobay
oLSar s Wagner ¥+ ) -+ Lo ,o Y2 | sas plas 551,
ey Sl 4 ol (Sily are (o 1 slasdlas
S 50555 5 Bl Joid 55 oSSl ool W abor sl 313,
Wl oaalin pol> addllas jo aS 458 len Lassls sl Bl
W cble ol g Gl Sl 5 lag] G b
g Sl glao b agzlye 5l s Bl Js5 S 5 D]
4o Sogesl o )3 el LT (g ;0L lade (rizean
FB Gl Bl b SIS e (B e 50 8518 s
el ol W ial331 3,5 ol o] ols (Las |, s
Ab aelss (5V500 5 5,00 «Silanw gl Gob Jled
N

oyl Bl ool WT wssls lis oty Sladlas

R | 1P o) F oylad (A 093 (5148 > Cobligy it aloo



1958 g ;S

5o @33l 5 (Yghee plos sl asils oo p3Y 093 5 (Barmss (L 5o

Reiiy @la)qéj)ixsmla 6)&.6—“ C}.‘a u.;' LS')"."

&b olai
I xdlie o)l e allia oy

WS SltioNe

.)l)_él r:l.o.? Wl ool ole, ‘53»1 Sla>de fLoE adllas cpl o

sy o8 e adlllas ol 53 JolS culs) 5 BT L uses 5

QU N g3 o

O 5 DDl (g5l b il 3 (L o Al QS sty

R
1.

10.

11.

12.

il allie

b ol
el o0 u’JL,:: WL4:> UIJ"I u’_i...;).» r:5lc oKy S )l alas U"‘

EFERENCES

Fiedler PEK, Zannin PHT. Evaluation of noise pollution in
urban traffic hubs—Noise maps and measurements.
Environ Impact Assess Rev. 2015;51:1-9. DOI: 10.1016/j.
eiar.2014.09.014

Golmohammadi R, Damyar N, Mohammadfam |,
Faradmal J. Evaluation of the relation between noise
exposure and occupational stress with unsafe acts and
accidents in city bus drivers. IOH. 2014;11(1):70-8.
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. J Health Res Commun. 2020;6(1):48-57.

Rahmani R, Aliabadi M, Golmohammadi R, Babamiri M,
Farhadian M. Body physiological responses of city bus
drivers subjected to noise and vibration exposure in
working environment. Heliyon. 2022;8(8):e10329. PMID:
36060995 DOI: 10.1016/j.heliyon.2022.e10329

Berglund B, Lindvall T. Community noise. World Health
Organization (WHO); 1995.

Spreng M. Possible health effects of noise induced
cortisol increase. Noise Health. 2000;2(7):59. PMID:
12689472

Rahmani R, Aliabadi M, Golmohammadi R, Babamiri M,
Farhadian M. Evaluation of Cognitive Performance of City
Bus Drivers with Respect to Noise and Vibration
Exposure. Acoust Aust. 2021;49(3):529-39. DOI: 10.10
07/s40857-021-00248-z

Manar MK, Verma V, Mohan U, Shukla SP, Singh SK.
Auditory effect of noise exposures among commercial and
non-commercial light motor vehicle drivers: A
comparative cross-sectional study in Lucknow city. J
Family Med Prim Care. 2019;8(6):2023-8. PMID: 3133
4174 DOI: 10.4103/jfmpc.jfmpc_220 19

Babisch W. Stress hormones in the research on
cardiovascular effects of noise. Noise Health. 2003;5(18):
1-11. PMID: 12631430

Sachser N, Kaiser S. The social environment, behaviour
and stress--a case study in guinea pigs. Acta Physiol
Scand Suppl. 1997;640:83-7. PMID: 9401613

Ising H, Babisch W, Kruppa B. Noise-induced endocrine
effects and cardiovascular risk. Noise Health. 1999;1(4):
37-48. PMID: 12689488

Stone AA, Schwartz JE, Smyth J, Kirschbaum C, Cohen
S, Hellhammer D, et al. Individual differences in the
diurnal cycle of salivary free cortisol: a replication of
flattened cycles for some individuals. Psychoneuro-
endocrinology. 2001;26(3):295-306. PMID: 11166492

ol Wl g Jg38,68 clale y b3 glao 1

Sl lao b agzlye g (Sl 5 m Sl D]
Sosil andllas ol o i ols8 oo amme,s bl 5 loliee
Sl el W o w09 o5 (5 1500yl Jole oleay
ol Dglis (S8l sl b olpen (Sl 5l an 5 3
Sl hao b agzlye 08,5 ami g e a5 il L]
Sol asdllas g o Gl el W cdale 133l o
et Jelss 5l ol ar (S5 las ol lis
Al g Glgiear Bl el Wl 5 Jo505,55 w5 5551005
abal) o )3 il b b e Sl lp les (S

-

5 o2 ld e S5, a5 1) (Bl Dol W poviw g5 oo oS
om lp et ls plyieas el Glol g o yiws o Lo is
ol 5o i oldlas a5 ¢85 i 0 eyl o

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

5 50 dosl die)

DOI: 10.1016/s0306-4530(00)00057-3

Nater UM, La Marca R, Florin L, Moses A, Langhans W,
Koller MM, et al. Stress-induced changes in human
salivary alpha-amylase activity—associations  with
adrenergic activity. Psychoneuroendocrinology. 2006;
31(1):49-58. PMID: 16002223 DOI: 10.1016/j.psyneuen.
2005.05.010

Nater UM, Rohleder N. Salivary alpha-amylase as a non-
invasive biomarker for the sympathetic nervous system:
current state of research. Psychoneuroendocrinology.
2009;34(4):486-96. PMID: 19249160 DOI: 10.1016/j.
psyneuen.2009.01.014

van Stegeren AH, Wolf OT, Kindt M. Salivary alpha
amylase and cortisol responses to different stress tasks:
impact of sex. Int J Psychophysiol. 2008;69(1):33-40.
PMID: 18417235 DOI: 10.1016/}.ijpsycho.2008.02.008
Gordis EB, Granger DA, Susman EJ, Trickett PK.
Asymmetry between salivary cortisol and a-amylase
reactivity to stress: Relation to aggressive behavior in
adolescents. Psychoneuroendocrinology. 2006;31(8):
976-87._ PMID: 16879926 DOI: 10.1016/j.psyneuen.
2006.05.010

WHO. Road safety. World Health Organization (WHO);
2020.

Rosen HE, Bari I, Paichadze N, Peden M, Khayesi M,
Monclus J, et al. Global road safety 2010—18: An analysis
of Global Status Reports. Injury. 2022;1383(22):4-6.
PMID: 35906119 DOI: 10.1016/j.injury.2022.07.030
Kirschbaum C, Hellhammer DH. Noise and stress-
salivary cortisol as a non-invasive measure of allostatic
load. Noise Health. 1999;1(4):57-66. PMID: 12689490
Miki K, Sudo A. Effect of urine pH, storage time, and
temperature on stability of catecholamines, cortisol, and
creatinine. Clin Chem. 1998;44(8):1759-62. PMID: 9702
972

Guski R, Felscher-Suhr U, Schuemer R. The concept of
noise annoyance: How international experts see it. J
Sound Vib. 1999;223(4):513-27. DOI: 10.1006/jsvi.1998.
2173

Melamed S, Bruhis S. The effects of chronic industrial
noise exposure on urinary cortisol, fatigue, and irritability:
a controlled field experiment. J Occup Environ Med.
1996;38(3):252-6. PMID: 8882096 DOI: 10.1097/00043
764-199603000-00009

Stokes AF, Kite K. On grasping a nettle and becoming
emotional. Stress, workload, and fatigue: CRC Press;
2000.

Vo) (yliano) oF 0 louds A 0593 ¢ 5148y Codlongy (saweiigeo aloxo YY.


https://doi.org/10.1016/j.eiar.2014.09.014
https://doi.org/10.1016/j.eiar.2014.09.014
https://pubmed.ncbi.nlm.nih.gov/36060995/
https://pubmed.ncbi.nlm.nih.gov/36060995/
https://doi.org/10.1016/j.heliyon.2022.e10329
https://pubmed.ncbi.nlm.nih.gov/12689472/
https://pubmed.ncbi.nlm.nih.gov/12689472/
https://doi.org/10.1007/s40857-021-00248-z
https://doi.org/10.1007/s40857-021-00248-z
https://pubmed.ncbi.nlm.nih.gov/31334174/
https://pubmed.ncbi.nlm.nih.gov/31334174/
https://doi.org/10.4103/jfmpc.jfmpc_220_19
https://pubmed.ncbi.nlm.nih.gov/12631430/
https://pubmed.ncbi.nlm.nih.gov/9401613/
https://pubmed.ncbi.nlm.nih.gov/12689488/
https://pubmed.ncbi.nlm.nih.gov/11166492/
https://doi.org/10.1016/s0306-4530(00)00057-3
https://pubmed.ncbi.nlm.nih.gov/16002223/
https://doi.org/10.1016/j.psyneuen.2005.05.010
https://doi.org/10.1016/j.psyneuen.2005.05.010
https://pubmed.ncbi.nlm.nih.gov/19249160/
https://doi.org/10.1016/j.psyneuen.2009.01.014
https://doi.org/10.1016/j.psyneuen.2009.01.014
https://pubmed.ncbi.nlm.nih.gov/18417235/
https://doi.org/10.1016/j.ijpsycho.2008.02.008
https://pubmed.ncbi.nlm.nih.gov/16879926/
https://doi.org/10.1016/j.psyneuen.2006.05.010
https://doi.org/10.1016/j.psyneuen.2006.05.010
https://pubmed.ncbi.nlm.nih.gov/35906119/
https://doi.org/10.1016/j.injury.2022.07.030
https://pubmed.ncbi.nlm.nih.gov/12689490/
https://pubmed.ncbi.nlm.nih.gov/9702972/
https://pubmed.ncbi.nlm.nih.gov/9702972/
https://ui.adsabs.harvard.edu/link_gateway/1999JSV...223..513G/doi:10.1006/jsvi.1998.2173
https://ui.adsabs.harvard.edu/link_gateway/1999JSV...223..513G/doi:10.1006/jsvi.1998.2173
https://pubmed.ncbi.nlm.nih.gov/8882096/
https://doi.org/10.1097/00043764-199603000-00009
https://doi.org/10.1097/00043764-199603000-00009

Ol 5 gezadde

24.

25.

26.

27.

28.

29.

Sato T, Yano T, Bjérkman M, Rylander R. Road traffic
noise annoyance in relation to average noise level,
number of events and maximum noise level. J Sound Vib.
1999;223(5):775-84. DOI: 10.1006/jsvi.1999.2153
Holmes S. Work-related stress: a brief review. J R Soc
Promot Health. 2001;121(4):230-5. PMID: 11811093 DOI:
10.1177/146642400112100406

Miki K, Kawamorita K, Araga Y, Musha T, Sudo A. Urinary
and salivary stress hormone levels while performing
arithmetic calculation in a noisy environment. Ind Health.
1998;36(1):66-9. PMID: 9473861 DOI: 10.2486/indhealth.
36.66

Aardal E, Holm A-C. Cortisol in saliva-reference ranges
and relation to cortisol in serum. Eur J Clin Chem Clin
Biochem. 1995;33(12):927-32. PMID: 8845424 DOI: 10.
1515/ccim.1995.33.12.927

Wagner J, Cik M, Marth E, Santner BIl, Gallasch E,
Lackner A, et al. Feasibility of testing three salivary stress
biomarkers in relation to naturalistic traffic noise
exposure. Int J Hyg Environ Health. 2010;213(2):153-5.
PMID: 19758843 DOI: 10.1016/j.ijheh.2009.08.004
Dallman MF. Stress update: adaptation of the
hypothalamic-pituitary-adrenal axis to chronic stress.
Trends Endocrinol Metab. 1993;4(2):62-9. PMID: 18407
136 DOI: 10.1016/s1043-2760(05)80017-7

30.

31.

32.

33.

34.

35.

Pruessner JC, Hellhammer DH, Kirschbaum C. Burnout,
perceived stress, and cortisol responses to awakening.
Psychosom Med. 1999;61(2):197-204. PMID: 10204973
DOI: 10.1097/00006842-199903000-00012

Rohleder N, Nater UM, Wolf JM, Ehlert U, Kirschbaum C.
Psychosocial stress-induced activation of salivary alpha-
amylase: an indicator of sympathetic activity? Ann N Y
Acad Sci. 2004;1032(1):258-63. PMID: 15677423 DOI:
10.1196/annals.1314.033

Garrett JR, Ekstrom J, Anderson L. Effects of autonomic
nerve stimulations on salivary parenchyma and protein
secretion. Front Oral Biol. 1999;11:59-79. DOI: 10.1159/
000061112

Baum BJ. Principles of saliva secretion. Ann N Y Acad
Sci. 1993;694(1):17-23. PMID: 8105741 DOI: 10.1111/j.
1749-6632.1993.th18338.x

Chatterton Jr RT, Vogelsong KM, Lu Y-C, Hudgens GA.
Hormonal responses to psychological stress in men
preparing for skydiving. J Clin Endocrinol Metab. 1997;
82(8):2503-9. PMID: 9253325 DOI: 10.1210/jcem.82.
8.4133

Walsh N. The effects of high-intensity intermittent
exercise on saliva IgA, total protein and alpha-amylase. J
Sports Sci. 1999;17(2):129-34. PMID: 10069269 DOI: 10.
1080/026404199366226

|

1F+) linoy oF o,lols A 090 ((gldd yo Clilogy (owiipo alo


https://doi.org/10.1006/jsvi.1999.2153
https://pubmed.ncbi.nlm.nih.gov/11811093/
https://doi.org/10.1177/146642400112100406
https://doi.org/10.1177/146642400112100406
https://pubmed.ncbi.nlm.nih.gov/9473861/
https://doi.org/10.2486/indhealth.36.66
https://doi.org/10.2486/indhealth.36.66
https://pubmed.ncbi.nlm.nih.gov/8845424/
https://doi.org/10.1515/cclm.1995.33.12.927
https://doi.org/10.1515/cclm.1995.33.12.927
https://pubmed.ncbi.nlm.nih.gov/19758843/
https://doi.org/10.1016/j.ijheh.2009.08.004
https://pubmed.ncbi.nlm.nih.gov/18407136/
https://pubmed.ncbi.nlm.nih.gov/18407136/
https://doi.org/10.1016/s1043-2760(05)80017-7
https://pubmed.ncbi.nlm.nih.gov/10204973/
https://doi.org/10.1097/00006842-199903000-00012
https://pubmed.ncbi.nlm.nih.gov/15677423/
https://doi.org/10.1196/annals.1314.033
https://doi.org/10.1196/annals.1314.033
https://www.karger.com/Article/Pdf/61112#:~:text=DOI%3A10.1159/000061112
https://www.karger.com/Article/Pdf/61112#:~:text=DOI%3A10.1159/000061112
https://pubmed.ncbi.nlm.nih.gov/8105741/
https://doi.org/10.1111/j.1749-6632.1993.tb18338.x
https://doi.org/10.1111/j.1749-6632.1993.tb18338.x
https://pubmed.ncbi.nlm.nih.gov/9253325/
https://doi.org/10.1210/jcem.82.8.4133
https://doi.org/10.1210/jcem.82.8.4133
https://pubmed.ncbi.nlm.nih.gov/10069269/
https://doi.org/10.1080/026404199366226
https://doi.org/10.1080/026404199366226

