OGw)) 3}y el ol5iliils (Mg} - ¢alc aslilod

POl 1 0Ll L 3LT p 3 (i g G0 S (HPU HUS )5 (F 31 > v il o oy
0 bl 8 WBGT

fOL.‘.“‘L"‘" oo ¢ YJ) I adble . YGB‘\Q‘ A ¢ r‘uﬁ)") ol @ 125 V‘GM) P
Oyl bl 5 ol ) (Sig pole oKl ydas cudlagy ladbon 35 e (gl a8, Sublagy 0,5 « Leils -

Ol bl oz b (S pole olKails caydss cudilogy Oliass 55 0 (gl 48 > Cudilagy (bl )5-Y

Oyl bl o3 cliw I (S pole olKisls i cublage Slidzs 35 0 «gl 48,> Cablogs 09,5 o pe -

Olrl bl o3 il I (S pole oSty pole Slingae (0 -F

[0

VA Judws /7 QV olms 7 1€ o)laid / ol 8)9s / a6l

2SS

QY/0/1P :alio cibpiy AY/Y/PA :allie bl

oyl Glime gy axdlae (nl 5 Bua sl buzmo (alo)S LIS ply 50 SQgle b STy SO ()l el iAot
b o0 (WBGT) Wet-bulb globe temperature yasLis 3l soliuw! b obl p 3 o g sixiwo s 2156 30 41>

$O 5 w1l Yo obT o3 slgl YV 51 .cd)F Oygo rhio doxic cduwogs gy 43 axdllae oyl :Lbufag) 9 dlgo
(St slos 5l ol ) WBGT oliws 31 oolinw! b .agd,8 Gl oolw Holai (igy 4 2155l AN slusi .cawl i 19l
—Yel)) 5 lelw g olo S13 0 )0 WBGT a5 Ui 31 solaiow! b (J 5155 (il (s ik (g S 0310l Cugby 9 (ylw (555 <y
A 605 031 oyl sl Jmo 50 (W

4 WBGT (p5li il isls glad 1) g5Vl ()l (ol (Gxio & Comd (g sl 215l s b (Laaidly
p1olin aSileo ol 0091 PY/TA £ YAIAA izio b sleil 50 9 FFIFA 2 5158 OC iw ol lgili 10 Alilan & 90
31 ool by gyl Julows 0,10 jlme w1 o gl o2lgili 4y o 1y (6 yikions Byl w5l 31936 5> WBGT sl
D9l (s g o S (2l ;o WBG Ty cushy sl 595 slod ebumo 53 slod (ruilso (ot 45 310 Lad Jiawo T (3903
(P<0.05) .515 5929 o Sxe

oy Coaridg oidd L 45 .awl 0399 8 lailiwl a1 $YL ol gl lime axdllae (l )0 16 S ARl g iy

SIPU 30 (Gl S o pl SRS e 50 Sy aliy Az 50 g el ST py3 e b 19l 40 kS G ooy
bl g0 (5936 ST 5 e slo
Cugby oyl il WBGT :guuds” slaojlg

Gl 480 bl agg 095 wiabl g 0 35S1S (i ) 5K 33 pole oIS (b 3T SLT )3 :aulSo )y 3T*
rashidi.r@lums.ac.ir :Sasg yiSJl <y

ﬁV @LW/' ‘M d/y) 1419.({ /vf


http://orcid.org/0000-0002-9560-1516
http://orcid.org/0000-0002-2434-8592
http://orcid.org/0000-0003-1309-5849
http://orcid.org/0000-0002-2015-5048
http://orcid.org/0000-0002-2680-1872

S g S sla 2l LS Sl el (e (o)

G, Cublags o lol g Cuwl 009 3550 YY+ Wil & 50
YoV e Jlo U S ho ol ol oS ol 00,8 com Liew LK
o plail Slalllas (Y VY) Wb iol38l 0550 Yoo sg0> o
L5 e blde jo a5 (gol Bl as el ools las s olgl 4o
Cel 009y 5lme b e3guzme ;o Ll ()15 llpd WS (e
Ses 5 Glis g oad pbul cldlhs 3l (YY)
5 Olbls 0oy SV s Sl eyl 45 s 8 et
watie (6,550 dslllas ;o (Y2) o ls 0429 sl o), SSU
ooyl Sl 2leb O 6 Sl oS s 8
oateie (6,508 asllhas )5 fizes (V) Col S5 ()l
ol )8 ol a0 SO Giulidl sl Cglice (IS j0 aS 0o S
o ol aids 5o 40 Sy b bys e sl o
5 S ey oel Cws 4 @S 4 425 L.ONVYY) 0L
&Il OB Rl YV fiw sl Il 58 oy
(Vo) win bS oyl oy 3 gdle Gl
OLhen 5 oobl (o by a5 gl aslllas ;o (izen
3 (7)) 208 Boar (L adlhas bl 505 cd5 Ojge
J5 lagoma 5o oS S 5 a5 aiia Ss Stagh,
oyt g o L5 > slla lie sus 0 T alS Coge
Ll ((YF) sl ools oldl sy YV U ) odgs sy
P2l oo ) 60 (Sl aere sla 25Ty
35 x5 ol Syl eyl 4 bgrye sl ailis o
s 4 eolete b (b ol sle a2la (VD)
3,50 IS g Lol il oo glaul )l e il (6,05 ol
07 o 4 L5 o Lol s 5 2855 15 Ly
WBGT (Wet-bulb globe cs35,)3 3pd 0,40
sbs Sbls o WBGT .().v#) el temperature)

i)l 990 1,8 e (ple )5 5Led 0Bl (oo Ol 555 5

OHan 5 (6 NS a1 (g benn S1E1L(YY) wos o)l )3

‘\V ('Jam/' :[Q'Mu:{ 6/9) 14‘4’;(/" /vb

FRRV-P)

N I S e

ki e S 93 3szee S ol 4 oLl ()
clezdled bl 5 Sl aalsl 4y 1ol 5L ene baylyd
Oyl Az ey ol 3l xS (YV-F) el (il g clesd
Foale oo Cugb, g0l il a0 YF L VY Sis
S Jelse 51 (S (0) w8 (oo Sy el o)
@S el iz mlio o )5 o s sl oL
2 Seized Sl S Sl el 210 Al o
Sl sleds (ONVAY) cal lume ol Lid il
Sgd oo )l Hludl p lase Bib 5l as cul ole,led
ool cmio cudlage (g0 Gwaaste pezdl (1Y)
el 00,5 iy w8l 1) obe,S eyl (ACGIH)
2 Sl Ses S5 &S alB Gl S L Sk ol
5 e glo,S (VFNO) il as 5 13 T 5ime
prefiee ol b pelilns Ojg0 4 AiSe Jelse n Wy
B Glps o sles w0 el sale I il 138 5]
Bol> 5 )5 slax VL 5 g)lem el 5 (e lid
o 5 5l sle)S b gle Lo, o LSS (1F) 55
Ol 5 b oo 2l Ll G Gl (Sae 5l aa s
hos sloo Graliil 4 mie a5 0l oo Gl Wl By
Sl ol Sl OVIA) s e T o
ool W)l agzlge v 5l G sl L as SIS0
Silaily et | sl Gl ol S 15 )lo Slgl 3
LS L oox 5l o wled sl ools lid Sladlas .(V])
NENEPSOWE SN St e eI [
Sloyy omas OB (ol S sl S SoleS
S yo olass 95T (V) oyls Jlis 4 1) (6,15 0oL ralSy

@ 1S5 el g 0L o I8 bame 5yl (sl 5l 36 sl



S g i sla 2l LS Sl el (e (o

Paib laieasla olgb gg ol 04 ol aids 5.5
oy oIyl s o o b kit 5 a5
Aol ol sole  Bolas

abal, 5l asiis cadigr e b 0lglb a5 cpl 4 axgi L
dslos o5 (lo a2 )0 s lo 6555 23 )
:..\i\))f

WBGT =0.7tnw + 0.3tg + 0.6

S5 s 43 o 1 ol 555 slas - G

ol,dl wld ybls 4y ol 57 il az o +/F alal, ol o
G azg b togh cpl ,o (YANY) cul onds adlsl Jels
el Gl il oo Ren oles a5l e aS)
Sy MY glas)) jo S b aw asb o s WBGT
Slga slo,S Lo ,as o, had & ax g5 b .auo,5 (6,05 ojlal
& SFIESe e 4l g oS3y b S8 Al )0 352
plxl (655 o3lal (S b S 4l jo hasd plplo sl
3 58 b g ybla Jol as jo (6.5 ojlasl oKl c8 )8
0ds drogs jlme polie b ol s 4 gl .ol a8 5 L
>azdly

SR 3 ean e me OS50 b el

Ll g 00l (655 olil WlewS 4 by jo sbo Ui ) Jgus
o s 21l 4o WBGT

slel ezl s (2lgl slass SlweS PYESS

sl 2l 0 GliwnsS 2B @S Lo SYd (55 i) o
5 GdemalS (Suze S Jl) ame [0 ooljaule (5,le
15 ohlSas 5 Sl cloes ieile o sl o o) Kan
558 6o sl o LSes 5 i B lo sl
03,5 ooliiwl WBGT asls 51 5l (il (cuyp 5o
55 cellE WBGT asls pyolie 4y by gl a5 il
OFATIVY N cnlosls las g9 4l

O azlee a4 axsi by 398 Dlxessi 4 Culie b
Aoy 9 e 2 LS &S SISl g ok sbeS L alpil
Ol 50 e 2lgl LS cldl e sliwl) s oy 1 51
Sl 215l (il sl sy 4 b el ] G
e Lo 5l esliiul b abl p,3 (o) (b o« SKis ¢ 2ld)
o210 A0 oleasls o WBGT

o595 9 olge

3 rhie (Llod- oy agh Syl asllas
ol 3wl o Sl o3 el Sty (srie o sl
el 5 &S YYEYISO )l ol o) lailisl 5 anllas
WBGT oKws 58,5 ooliwl we WBGT asls
5 olawsS oo 65 o5l sl < Casella s i o, JI5
sy Casella cole mw cusb, 5l 5 ok 5 loo
Gy el oo solazul Cugb ) § S sled (5.5 o5l
Loo po S aads Ve = Ve 6.5 o3l o 0 sl )
Lo o2 5l b ol as )3 s o lase b b gsles ol
oL Yl g g Grelas Lazs L o isslos
(TYA-Y ) w5 el sl oSl 5 5

o=l 5l aS e amlg YRV oLl o5 sl ol olaas
S1aSS=YE g d=e/0 5 0= /-0 s ang Lol
51 ooliiwl L asges po el sdel s aslie Slalllas

Aged g, 5l el Cews 4 diges ANl PASS 133 oy

Q‘V (')amﬁ/' ([Q:ull.:{ 6/9) ‘439'[{ /v;



S g S sla 2l LS Sl el (e (o)

38,5 oo odnline V jloged jo ol o s sl gl
(o FABY) s slo 2l o L5, s paSilie 45
ol el (Lo YAUPY) inio gl oloili 51 it Jlo ¥
2l 3 LT )5 able Sl 45 el > o
2l 5 i Jle ¥ sgas (Jle VOIOY) aio clo
w byre b ¥ Jsaz 55 sl (Jlo VYIFF) it sl
s 5 (b sl 4 bgye Jaes T el

ol 00 0331 i § mio slo oIl 0o WBGT

Pl g (S8 ol yiolyly (6l Jismo T 903 gl ¥ Jgus

(S § (RO ‘_ng G~’~|9';U ) WBGT
[P P-VALUE

- - 1Y
&5 aible -0
St slas -1-0¥

b 5 sles e
Obess sl [+-¥
e b, e
WBGT !

U ogesl 00,5 g0 alixdle ¥ Jgazr ;0 45 (5, 5hailen
s dame 5 Gleo 1Sl (po a5 ol ylid Jates
e g e slo gl s WBGT 3 cugh) ojlunsS
o pSilen (yu Lol P<0.05 3,08 352y o goe glas
o g S sl 25l 0 Ige SiS gless (5,15 Akl
P >0.05 3,10 3925 (5,10 Sre gl

O bl (g03T Ay (ygm . (Somod < 35 . F Jgu
o 5 2IFEWBGT (a5li g s (50 b Sl

P-Value r S izl g le asle
<lNY BN WBGT, Ta
ees /ANy WBGT, Tnw
feee -/34Y WBGT, Tg
/<MY -Iva- WBGT, RH

o bl (39031 Ay (ygm . (Soimod 5.0 Jgax
o 5 It WBGT (a5li 5 pteo (5 jud LS

P-Value r Sl izl g la el
RYNG <IYYY WBGT, Ta

C‘V (_-)(Zum/' :[QZuL:{ 6/9) 14‘4’;[./' /vv

Shre Byl Sl

YIYY fYIY- Yy Ta (°C) Sz gbes
AN YAIRY Yy Tnw (°C) b 5 sles
AISY NI AR Tg (°C) SsS sles
o/ YAIEY Y\ RH o g
7194 FE/f4 AR WBGT (°C) st 5 oasls

el g 00l (5 8 031l WleoS @ bgsyo (sbd rLi. ¥ Jgus
sxeo s olgl o WBGT

slel ezl &9l slass S PIVE
S Sl S0k [
Y/£4 £V/AY 1% Ta (°C) S gles
Y/ - YY/va 1% Tnw (°C) b 5 sled
AN 0+ IvY #Y Tg (°C) olessS sles
YNY ARTATY £Y RH o Cagho)
V/OY YAIFY #Y WBGT (°C) LS 5 el

50

Gu oS adls

u’_u.u._gl.m ﬁ\)ﬁl_'\ c_u_\m‘g\_h L‘:‘-“};U

axdlo 90 arxole SUSI 5 900 Wlasin ) 510403
ol 685 Gles a5 055 woaline ¥ o) Jglax yo
ol 5l e ol 3 ole as o F 5l s o e ol

el gmio gl oIl sl s ol 3 sl a0 051 i
WBGT (1Sl w23 (o0 las ) Jgoz a5 b lea
Gob a5 09y 01,8 il ax 0 FF/FA Ll i sl oleil (o
O slo,l57 ol WBGT e e ACGIH 3, st

Db oo i sla 2ls o (Sl el o9 YL
ol aS s e oo ol 5 il as o YAISY L seio
oyaibinl b Ll 0g s lo olel 1 S jlade

2 Sl el 598 Vb Sl o e ol ACGIH



S g i sla 2l LS Sl el (e (o

oatein 3 ol)Ken 5 Gl Sldlae o (F) col i
Ol g hbls as o PN jo Sl eyl a5 as S
OS5 ol 4 SliwasS (B adllas (Y+) o)l 0529 olgl
@iz gl olgl jo )l eyl jlade a5 dged oLl
€9 plpln (V) ols (g bl gl olail go8 ulul 5
o s sl o fse WBGT asls ol jo 2lsil
a2y b ole 655 5 S 5 glales a5 285 ax ol
Lol 0951 Dglase (olgil g9 4

o sla 2lgil jo as sl lis Lol aslllas gl
it WBGT a3ls (e (sxio slo sl 4 o
5 Sl addlhas o o ls Callas aidS Cladss b as ool
sl 2lsb o Sl el WS patie S
03g9: o, FOIA pile sla Slgl )0 5 due,0 OF/Y e
@Il OIS Rl VIV s Il o555 5 ol
(Vo) i beS oyl oy 3 gdle Gl
ol eaims lisys Al F i Sldlas bl ues
s s leil o Jels ol 8l ws o FA Sl i aS 0y
() azls 5,1 oyl b e ek (5 24213

2Bl lgl (B n )0 ases S92y asdllas Gl Gulul
Sy el WBGT jasls olie (iolS 5 4oy LB
30 0,5 e ool o llisl jf g cenlel (6 g
WBGT (50 52 4155 53l 55 ol Sen 5 Sl anlllae
N e odal sgzgr Slpas a5 ol lis g 0wy p
(Vo) Qog

sl olgl jo a5 ol lad mbs Jdow pizen
S TQ TnW Ta L WBGT  a3ls o
5 el ool lis i gl Slel 4 s 1) aws
5 b sles (S les L i sla sl

wb oo ol 5 WBGT (el (e olo 55 sled

eee “IYA WBGT, Tnw
ol - JOYE WBGT, Tg
-[- oY —«IYYA WBGT, RH
O )bl 4l g gy (Ko ;0 0 5 F gl

o slo oIl y3 [, WBGT [asls g mee (o5 oS
isde ¥ Jsaz o o5 jelailen wimd e b feio s
O3, SN oy (0 b (G Sla gl 50 995 oo
WBGT (imes ol 1=0.993 ,1, Tg s WBGT
St Gl 555 gled 5 gk § sles (SiS sl
ol AL wgSire  Sanrad (o Cush b g podiinns
Gl ke 550 ooz 5o S o 2ol 6l s
s WBGT (o (gms i (Knrad g 0 02 3YL a8
5 slos U WBGT iimen wal 1=0.534 i,Tg
los by s (Sor olo 655 led 9 (b
sl QLIS 5Se (Ko (grnd Zusb) 5 S

S S AT g sy

ooyl gl ol )3 0l 0 i g S )l eal adlllae
oo oloe 1o o (6,05 ojlail Aol &y Az gl wivgs Sl >
99 Olie it 4 LS oo ul )3 9 285 O 90
50 1y &5ls,95 0 p3Y Coro jl sdel Caws 4 6B,
Sl ool Ghls g e adlas 5590 sla sl
aad oo plad ol g dsllas 3l ol wls (VY) wog
Solis ol gg wlwl p WBGT e &lpnss a5
5 sobl e lawg a5 gl andllas (wluly 58 )l xe

Sile Sy A Cad (S g S8 Sy b ole olgit

ﬁV Q)(Zm,‘ ([Q“Mu.:{ 6/9) ‘439'[{ /vA



S g S sla 2l LS Sl el (e (o)

el slo 4l b pol adllas slo aidly <S5 o
sl 2l6b (531> ooyl (o) ppgas o Slalllas Koo
S oo a1 il g ol cbllae (i g (Stako

asols Glas ol 5 smal rgn Sldllas (ires
Lolyen by 2l & WBGT) playss 5 glos asls
bl b by adllas 705l s )0 00 gl a2l
oolaiwl Jdo cenl 8,5 (133 colaiwl 5y50 (4l oyl
et 5 Latls ol a5 cal T el oyl 5l alisdle s
b ol)S Luld b)), @Y plesdl) S (Sole
() wib oo 55

Sz ol s WHO) ez el plojle
sl ad > cnlag 9 (Gl (e syl 5 (1ISO) o laskesl
wels glge a0 | a3ls opl s (NIOSH) IS .l
(Y0) sl 03gas (Byme ()l (sl (23]

Ol plp a5 0,5 (605 4l (rir g (o0 Sales o
Ol anlllas 0550 (5 Lol ansl> o oowl cowss WBGT
ol g 03 b ol o5 50 sl sl jo (il oy
5 o Codl p g9 Sleds bl cel Wl o
ool o st Sldlls bl 10 05 il LSS s,
oz 5l )l il S5 Sz 50 sy aelip g )
obsS o Col il icalin (ndge 5 (sogee 49 625,15
heslanal g gy S5 el G5 (98 (S pzeae

Sy (2 B (5 90 clin Sla Jandy

‘\V ('JGM.LA/' :'Q'iw._g 6/9) 14'4'9'(/" /vi

o 2 sl e Cugby Gl L U
5 b 5 sles RlBI L gmie gl 25U )0 rioren
il oo ol 55 WBGT (a3ls (e plansS sloo
02 (nl Gl S los 5 (o Caghy Rl L Ll
W,y geizme 5o L) 5 (60N aslllas il (o 208
Olw 655 lod g laxe sleos ol lis aS L oYe8 (6 5
() oo WBGT a3l b pudiies g 4l xo bl

4 09 00l plil Yoo A Jlo ;o Lilal )5 a5 (gl aslllas o
03905 (ylgie (59 Cewl 03,5 o, lul WBGT lo cosgoma
30 aS Sl opl asle ol Gl Codgue (pyiege aS
Ol 05 Ol ey bog ol cusb, b olo L
B30 095 o0 0yl LAty (l lawsgs a5 (>
w23 (oo L 1, 6 VL (G ol 5 025 (s &j9e
YY)

YYERISO > Loyl 0kl 55 50 lalllas
Lo yuwlyw slp 1, 090 WBGT asls Wil 5 S
ol a8 el ool ly uisren il 00,5 (B el
a Lo yulw ;0 YYEYISO o laibisl olge a4 Lasls
sl b 2Lyl 5 b lp esle Gasls S e
bl sy andlojls ozl cobl g 2ly) 5 2L 05
o 8 (Selslie sloiS 0505 50 a3y ol il
oyl flaie 4y aS ol cde 4y Lol ojls ol Cusgass
&S Sy @l Ul Olsre a4 Gunse Gl et o
At e (Sia Lyld g Kinp oS bl pilis
(Y o)l Sl el By, 9 oL bl

00,8 astin b oLKen 5 (goemelS aslllas o
slp HSI asle & cos WBGT ol a5 el

1 .(VY) cool 5 cawlin Gyl el (lime et



OLKen 5 o, S g i sla 2l LS Sl el (e (o

Sloyad g S5
Sip pole olKiils gyglé g lidsy Coslee
5 i onl el Gl Jlo caslas LB a4 ol
@l S 5 olT o5 aed 2l o apaluil ) rizren
L Sas Jls wil esged 3k Ghghy crl plsil jo ) Lo oS

'[“'.’.)“)

v (')b.MIA/' ‘szul.:{ 6,9) :429'0_. /A‘



S g S sla 2l LS Sl el (e (o)

References

1.

N

(621

[op}

\‘

Kalantari A, Sadeghi Aliabadi M.
Assessment of heat stress index and
evaluation of its validity in Mobarakeh
Steel Complex. IOHJ. 2005; 2 (1): 456-460
(In Persian).

. Ghajar Kohestani M. Assessment of the heat

stress index WBGT in the bakeries in Sari,
Iran. 4th Congress of Occupational Health..
2005; 547-558. Hamedan: Hamedan
University of Medical Sciences (In Persian).
Parvizpour D. Occupational illnesses.
Tehran: Tehran University Press; 1975 (In
Persian).

Ghazaee S. Diseases caused by physical
factors. Tehran: Tehran University Press;
1978 (In Persian).

. Golmohammadi R, Aliabadi M. Regulating

the climate in the workplace. 1st ed.
Hamedan: Daneshjoo Pub; 2012 (In
Persian).

. Abadi M, Jahangiri M, Arrassi M, Jalali M.

Evaluation of heat stress based on the
WBGT index and its relationship with the
physiological parameter of sublingual
temperature in bakeries of Arak, Iran. TKJJ.
2014; 6(1): 48-56 (In Persian).

. Epstein Y, Moran DS. Thermal comfort and

the heat stress indices. Ind Health. 2006; 44
(3): 388-398.

Inaba R, Mirbod SM. Comparison of
subjective symptoms and heat stroke
prevention measures in summer between
traffic control workers and construction
workers in Japan. Ind Health. 2007; 45 (1):
91-99.

‘\V ('JGJMA/' ((QZU.L_I:{ 6/9) 14'4'9‘(/" /A‘

10.

11

12.

13.

14.

15.

16.

Moran DS, Epstein Y. Evaluation of the
environmental stress index (ESI) for hot/dry
and hot/wet climates. Ind Health. 2006; 44
(3): 399-403.

Tanaka M. Heat stress standard for hot work
environments in Japan. Ind Health. 2007; 45
(1): 85-90.

Sarayi J, Njafi B, Zaroshani, Safavi Variani
A. Assessment of heat stress by WBGT
index in the bakeries of Ghazvin, Iran.
Edrak J. 2012; 7 (26): 37-44 (In Persian).
Choobineh AR, Amirzadeh F. Occupational
health. 3rd ed. Shiraz: Shiraz University of
Medical Sciences Pub; 2007 (In Persian).
Abedzadeh H. Thermal stress determination
with respect to WBGT on the workers of
Kerman Hojedk coal mine. 3rd Confrence
of Applied Geology and the Environment.
2007; 1: 1-7 (In Persian).

Varley F. A study of heat stress exposures
and interventions for mine rescue workers.
National institute for occupational safety
and health, Spokane , WA. 2004, 316: 133-
142.

American Conference of Governmental
Industrial Hygienists. TLV and BEls-
threshold limit values for chemical
substances and physical agents and
biological exposure indices. American
conference of governmental industrial
hygienists. ACGIH, Cincinnati, OH; 2001:
180-188.

Golmohammadi R, Aliabadi M. Regulating
the climate in the workplace. 1st ed.
Hamedan: Daneshjoo Pub; 2012 (In
Persian).



S g i sla 2l LS Sl el (e (o

17.

18.

19.

20.

21.

22.

23.

24,

Hajizadeh R, Golbabaie F, Monazam
Esmaielpour M, Behdashti M, Mehri A,
Hoseni M et al. Assessing the heat stress of
brick manufacturing units' workers based on
the WBGT index in Qom, Iran. JHSW J.
2015; 4 (4): 9-20 (In Persian).

Azari M, Motamedzadeh M. A comparative
evaluation of heat stress among the
employees in Bandar Imam using the two
methods of environmental and
physiological-monitoring. Pejouhandeh.
2002; (4): 307-312 (In Persian).

Aghilinejad M Farshad A Mostafaei M,
Ghafari M. Occupational medicine practice.
5th ed. Tehran: Arjmand Pub; 2012: 41 (In

Persian).
Hanani M, Motalebi Kashani M, Mossavi
G, Bahrami A. Assessment  of

environmental heat stress among bakery
workers in Kashan, Iran. Feyz. 2005; 8: 25-
29 (In Persian).

Jay O, Kenny GP. Heat exposure in the
Canadian workplace. Am J Ind Med 2010;
53 (8): 842-53.

Golmohammadi R, Hasani M, Zamanparvar
A, Oliaei M, Aliabadi M, Mahdavi S.
Comparing the HIS and WBGT heat stress
indices in bakeries in Hamedan. Iran occup
health J. 2006; 3 (3-4): 46-51 (In Persian).
Kamon E. Relationship of physiological
strain to change in heart rate during work in
heat. AIHA J. 1972; 33 (11): 701-708.
Golmohammadi R, Aliabadi M. Regulating
the climate in the workplace. 1st ed.
Hamedan: Daneshjoo Pub; 2012: 3-4 (In
Persian).

25.

26.

21.

28.

29.

30.

3L

32.

33.

Enander AE, Hygge S. Thermal stress and
human performance. Scand J work environ
health. 1990; 16 (suppl 1): 44-50.
Brack R, Bates G. A valid method for
comparing rational and empirical heat stress
indices. ANN Occup Hyg. 2002; 46 (2):
165-176.
Choobineh AR, Amirzadeh F. Occupational
health. 3rd ed. Shiraz: Shiraz University of
Medical Sciences Pub; 2007: 114 (In
Persian).

Monazzam MR, Jafariroodbandi A,
Mohammadi P, Amirzadeh F, Tabatabaee
S. H. R. A study on heat stress and its risk
assessment in a steel factory. Iran occup
health. 2012-2013; 9 (4): 42-49 (In Persian).

Golbabaee F, Omidvari M. Man and

thermal stress in the work environment. 3rd
ed. Tehran: Tehran University Press. 20009:
216-222 (In Persian).
Halvani GH, Aminipour MR, Malek-Yazdi
M. The heat index and the amount of work
and rest in a glass factory in Yazd. J Yazd
Uni Med Sci. 1999; 7 (2): 51-57 (In
Persian).

Charkhandaz Yeganeh R, Abbasi J,
Dehghan H. Evaluation of the relationship
among wet bulb global temperature index,
oral temperature & heat strain scoring index
in the bakeries of Isfahan, Iran. 2014; 10
(3): 1-9 (In Persian).

Budd GM. Wet-bulb globe temperature
(WBGT) - its history and its limitations. J
Sci Med Sport. 2008; 11: 20-30.

Mahdavi S, Esmaelzadeh A, Ebrahemzadeh
F, Rashidi R, Naeimi N. Comparing the
core body temperature and the heat stress

°lV (')b.ulﬁ/' t[Q:MI..A.{ 8,9)> 1419.0_' /AY



S g S sla 2l LS Sl el (e (o)

34.

35.

indices of HSI and WBGT in Lorestan
steels industry workers. Arch Hyg Sci.
2014; 3(4): 160-166.

Nassiri P, Monazzam M R, Golbabaei F,
Abbasinia M, Chavoshi M, Taheri F et al.
Exposure to heat stress in the workplace: A
systematic review study. IOH. 2018; 15 (2):
118-128.

Aliabadi M, Jahangiri M, Arrassi M, Jalali
M. Evaluation of heat stress based on
WBGT index and its relationship with
physiological parameter of sublingual
temperature in bakeries of Arak city. TKJ.
2014; 6(1): 48-56.

C‘V (_')(ZM.LA; ((QZML_I‘{ 6/9) 14‘4’;(/_. /Ar



OLKen 5 o, S g i sla 2l LS Sl el (e (o

The Evaluation of Heat Stress Levels among the Workers of Industrial
and Traditional Bakeries in Khorramabad, Iran, Using the WBGT Index in
Summer 2016

Rajab Rashidi'", Zahra Haghshenas Darouneh?, Sakineh Mahdavi®, Atefeh Rokrok?,

Mohammad Almasian*

1. Associated Professor, Department of Occupational Health and Nutritional Health Research Center, Lorestan
Univeristy of Medical Sciences, Khorramabad, Iran, rashidi.r@lums.ac.ir.

2. B.Sc. in occupational health, Nutritional Health Research Center, Lorestan Univeristy of Medical Sciences,
Khorramabad, Iran.

3. Instructor, Department of Occupational Health and Nutritional Health Research Center, Lorestan Univeristy of
Medical Sciences, Khorramabad, Iran.

4. Instructor, School of Medicine, Lorestan Univeristy of Medical Sciences, Khorramabad, Iran.

Received: 21 Oct 2018 Accepted: 3 Dec 2018
Abstract

Background: Heat stress is a physiological reaction against environmental high temperatures. This
study aimed to investigate the levels of heat stress in industrial and traditional bakeries of
Khorramabad, Iran, using the WBGT index.

Materials and Methods: This was a descriptive/analytical/cross-sectional study. Khorramabad
has 267 bakeries, 202 of which are industrial bakeries and 65 are traditional bakeries. 88 bakeries
were selected using the simple random sampling method. Using the WBGT device, dry, wet, and
globe temperatures and humidity were measured. Next, heat stress was measured using the WBGT
index from July 22 to August 21 and in the hours (11:30-13) in the workplace of the workers.
Results: The results showed that traditional bakeries showed higher levels of heat stress than
industrial bakeries. The mean WBGT index was 6.69 + 44.49 °C in traditional bakeries and 1.52 +
43.38 °C in industrial bakeries. The mean WBGT index value shows greater deviation from the
permitted levels in traditional bakeries than in industrial bakeries. The analysis of the results using
independent t-tests indicated that there were significant differences in terms of environmental wet
temperatures, globe temperatures, humidity, and WBGT between industrial and traditional bakeries
(p < 0.05).

Conclusion: In this study, heat stress levels were higher than standard which is indicative of the
worrying condition of heat stress in the bakeries of Khorramabad. Therefore, it is essential to make
plans to control heat stress in the bakeries of Khorramabad.

Keywords: WBGT, heat stress, humidity.
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