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Abstract
Received: 02/08/2021 Background and Objective: Heat is one of the most important physical
Accepted: 12/12/2021 harmful factors in many work environments. Due to its nature, bakery

activity is considered one of the high-risk occupations in terms of heat
stress. Therefore, the present study aimed to assess heat exposure in bakery
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R. Evaluation of Heat Exposure (HI1S), and Universal Thermal Climate Index (UTCI) indices.
in Bakery Workers Using Materials and Methods: This descriptive-analytical cross-sectional

WBGT, HIS, and UTCI Indices. study was conducted in bakeries in Bojnurd, Iran. In this study, heat

J Occup Hyg Eng. 2022; 8(4): 49- stress was evaluated based on WBGT, HSI, and UTCI indices. The

58.DOI: 10.52547/johe.8.4.49 WBGT meters, thermometers, and anemometers were used to measure
the required parameters. Statistical analysis was performed in SPSS
software (version 21).
Results: The mean scores of WBGT, UTCI, and HSI indices were
34.81+2.63, 37.02+3.54, and 64.65+ 24.23, respectively. The values of
UTCI and WBGT indices, except air velocity, were significantly associated
with all environmental parameters. All physiological parameters were
positively correlated with UTCI and WBGT indices. The HSI index was
significantly associated with oral temperature and mean skin temperature.
There was a strong positive correlation between WBGT and UTCI, while
HSI showed a weak positive correlation with WBGT and UTCI.
Conclusion: As evidenced by the obtained results, UTCI and WBGT were
correlated with environmental and physiological parameters; moreover, a
strong correlation was observed between UTCI and WBGT. It seems that
UTCI is also suitable for the assessment of occupational heat stress in
indoor environments, such as bakeries.

Keywords: Heat Strain Index (HSI); Heat Stress; Universal Thermal
Climate Index (UTCI); Wet-Bulb Globe Temperature (WBGT) Index

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:abi.hse2006@gmail.com
https://orcid.org/0000-0001-7201-0169
https://orcid.org/0000-0001-6037-4512
http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

FA-0A :Obrio AF+e Gl F oylod A o599

d- ). 10.52547/johe.8.4.49

&8 > Clilogy (owdigeo alxo

g Al

WBGT sl 3,115 b gib ol % 515 1 b5 1 42150 o wo 33!

UTCI ¢ HSI

T ool oS Arz ) T  gwazly Lo, g

OInl el colps Sy pale oliils cublags 0aSlasls (glad > cublogs JPIRRRES: 09,5 !
Oyl ygim (Il plal,> (Sids pole olKiils cilags 0aStils «(glad,> coilagy (cwdige 09,5 7

Ol ol s ol s (S pale olBils clage 0aSiisls (glad > Cublagy (owiige 09,5 (LTS a1 Jghame odiown g

abi.hse2006@gmail.com : .o

LR 2

Sollad el (Jis glalame 51 5k 5o sToly (Seied delss e S Ko LS i Sue g il
Bap 3eboe Cgmine (2lo)S (il a5l o)kl Jelin 5 (S S Cuale 4z b 2l )0
5 HSI WBGT (slaasls 5,5 L b lsil 0,5 50 LS b agalye olme o)) casdllas ol
el UTCI

ol 50l pll o jgi e o lgil o a5 cul (ddoi- oy g9 5l adllas (B B9y 9 Slge
sl ofus 3l s syl UTCE  HSE WBGT (slaiasls lul 1 obo)S oyl canlllns
b olel oo oslinl 5Lis 50 (slo e 5T o5ul (sl yesal 5 miwashyge 5 W WBGT
s ool YY) asens SPSS f3la

g YY/-YEYOF XEMVEYSY 55 a4 HSI 3 UTCI WBGT sla psls oSl (baidly
b eiie plos b lgn oo 524 WBGT 5 UTCH sla sl polie sl cawsay FF/FOLYE/YY
SUTCI sloasls 5 (So5edon i sl puiiio pled e (Kimrad o3l (5 loline bLS | e
s g lolize blo )l cavgy los ke g Sloo sles L HSI a3ls cusls 59> WBGT
L HSE a3ls (s Cote (Sonon 5 UTCL s WBGT (a3li o 698 St (Ko
els 5525 UTCI 3 WBGT

5 cls 392y Lo, (Suselsped g ame sloyiie L WBGT 5 UTCI (asls (56 55 4%
oS i i) 6l 35 UTCH sy o S5 4y s oanline WBGT 5 UTCH sy 555 L)
ol conlin b slgil asle A5l sladasms jo Jad

(HSD Gl it casls «(UTCH Sl &)l wlil ol t olo)S il 1goalS oB5lg
(WBGT) jlayss 5 slos ol

VRO i el 5o gu b
VE YN e b dy gu,b

pole oBzdls (gl yis Bed>  goles
ol Bgass laen (S5

EVRY-N

L jluely do Sz (38 mbio dag Sas ) (oles
6ok @boyS ool b gl Jad jo bgh s
[j] Q5,1 dg>lge
Wl i lo,S L aglae cal ool lid Sldllas
(Sl (Hlas cul S (ol S (s dexl (L5)lse
03jk halS (a3 5 (e 3 Sles fAS (olo S e
@ Slo,opr pae o LS Cdl ol S )8
VY] asS e sbml 1) 93l Spe 2o 5 Sl slaplas]

A0 VeV Jlo o bl AU gle ey S e e

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

Sl aalyd pladl Glalol gl g92 caslio Lyl

Aoy B Casb, g o, cile 4z 0 YE LYY Ign glos a5
oS el yslol; Jalse Jols ogllaal ol V] st
Loys [T-V] wijls dezlye 0T LIS sladame o oDiLs
oGk o Serd sl delse eppee S S
oS eJeliw 5l g ks 5o [ﬁ] col )5 slalae
Jds 4 outiads cloy L ol yan syl Lylyd 5l 36
Sed oo LT 5l Bl DM wais cely (lid conle
Lo olsl b 5l dilie 5,50 ol ools oLt lalllas

D


mailto:abi.hse2006@gmail.com
https://orcid.org/0000-0001-7201-0169
https://orcid.org/0000-0001-6037-4512
http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

SKod g g azly Lo,

American ) S ] caio calag el 5 (OSHA
o>l op! (Industrial Hygiene Association: AIHA
GoSolul slalial g, olsiea s Wles,S ol 1,
Sl o pasle [YV-YA] sl Sl eyl
Sl 5 2kl wlllas 4o (Heat Strain Index: HSI)
Jol ;o HSI a3l o)l (gloo S 057 b8 oyl
Sl 5 dame Julse Jolt 5 Lo Jolos aloles | 51
b bl o0 om Sole oYols Lelul 5 el ol oo
Gl g S (gl satld g oad anildS Ly e
[Ya] cod bame 55,8 55 > SYolae Ml 52,k 51 )l >

Universal Thermal ) s> )l ol8l a3l
et lp was jesls S (Climate Index: UTCI
2 el Gladl g e Ll 51 (GB6 (ple ST o il
Bl iS22 paams 90 4 Gl Gy s
5L by ey (il glod ke dep sles 4 UTCI
ples o oSl Jds 4 UTCH b s )ls Sty oo Cusbs,
HB Gy 5 e slagulibe ass b olyen Igagol 5 Jsab
re oo e [YYF] Sl (gl Coenl wcl oslil
Collsd g6 4 azg5 L UTCI g HSI WBGT (4l b a3l
Y8 g ou,0 Frowl 5 cile az 0 YA bl cuiy a4 olel Jad
[ﬂ ‘E] Gl 00l a8 3 Lo o ol 5 il a0

i)l slaaSls (ogas )3 39 Dlxdyl 4 azgi b
09,55 eoliiul da oIyl (L5548, cuale ( lo)S oyl
s Luld 5l Gledlbl ses JSogs oy slo g,
Q)L..J as @LA; w;w' )‘ gs“‘l" um 9 &)‘5‘ 9 LQ‘SJ‘}JL)
Cdl i g 2)loe cnl jop Jl 6pKin jslateds
LS b agrlye ofien ol B b adlllas ool o lsil o515
&5 all UTCI

FLyeY
S el b oy adlas g5 5l adlas oyl
Plg) (0580 16,55 s s 2lel yo (ahbe &0
Ols andllas 4y 59,9 slore 0l ploxil o) giom el S
To Sl g SBgpled SIS 5 Jlo S Jlas )15 adle
S e lad alex sl plags b 4 Ml ol 5
1S 0 85 e )3 ey ey 5 S (Bee
Loy el oer (poBdle (pw)n g ovalin &)k
A ools e ol g2y xS e g GBS 0 (SIS
sl 5l Gas g 508 Slodbl (yslaer jslatens
15 Vs sl asb sy ol o eolitul (K3l Sees

SE el 5 ailys, LI cele ()5 Al (e ppas

M

[ﬁ] W‘OM)Y"\ JLAA’)‘)A—AM
Sy TS 5 LT b gty i oty b
6[.»...:‘) B Lgﬁ)MlJ)J 9 o cmul)i) nglsal.: 5o ‘sxl.o;
5od aalllas po VO] caul (55950 plo)S il S5
S g e slaglsl QLS s, ohlSes 5 ot
i S olgb ols i LT el a5 wisls alol cigis
30 S oo 455 |y ity ol )8 Ll ¢ Siriie 4 Cend
o5 o lailbinl a5l i ole)F el Gl asdllae oyl
B odﬂsulji b.tLo)f u»).....u‘ Wﬁ DMQULW as
Syl S sliwly 1o g5,400 a0 nla olgil
e a..\.u.:‘aLz.)‘ Sllae [ﬁ] | 6)5).4 Lm‘sx‘}:l.: BL ‘SJLA;
S e blie jo a5 goldl 6,5 Ll ols las e ol
9 LS’L"} Uw.bs).a d“lg [LV] | )lJtA)A.C 03gdmo 4O gA.MSLSA
S 5 il T e la gl LT 5 sl
DAL wog plo)f il (By2 5o il sl
ol 1) (8 ldllas mls 55 o Kea 5 sobl e adllas
lolid ;b o Baae 1,505 6, 5 bl [) 4] w5
S9re @l oyl Sl nlple )l 8 oleS
Sl bl byl gl b S slagasls 5l sk
dod A.os.\.uu;a oolawl 9 @)M o@b)‘j GLQQ)""J 9 )lS Ja...‘?bc
O 2 839 g e Jelge w8 Jlio 4 lagasle
Sl g Lyld oS aiws &l 1) 6 polie U aiws 50 ol )S
5 GxSeil sl [VV] was olas cnwpsa 1) e
Feoo gl Gt oS NAYY Lo 5l gl e colaul il
L&’u&u u.)‘ Ll 00 Aj‘)l 9 (9N @Lo)f g)")"'“"‘ ua?LuJ
Al Jad e o GbS S Gl casmoglis
hesS 5 sles a3ls o asls ol 5l (S [YY-YY]
&S el (Wet-Bulb Globe Temperature: WBGT)
3 et b peltee joba 1) e (hanme Jolge
il Slalllas [YF] WS o 5y 055 Slowle Jlislo
I, WBGT _asls wolhe SIS ol ol 5 olp! 5o
cllagy Sl olosle uizen [E—Y_?] Sl 00,5 ol
slsle  «(World  Health  Organization:  WHO)
International Organization for ) le> o lailel
canlage 5 sl o gl (Standardization: 1SO
National Institute for Occupational ) IS ol  lxs
Slad clags g el o lol (Safety and Health: NIOSH
Occupational Safety and Health Administration: )

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


http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

L 21950 o151 50 Lo )5 b aearlgo ¢yl jme (23!

Jolss alolee 5l i (HSD S)l> s esls

HSI = =4 % 100 Y ala,

max
oS d”)‘b )" ol f}y s uf“)‘)"’ LS))"‘ u‘r" : Ereq
ol ke 5 0gd ado 5l Gl Jobs 4 s 2
139 o6 dulre 4 alal,
ErquM—R—C Y akl,
L el ol Q—‘ Sade 9 il ol 5lausl Jols 35,0 : R

R = 4.4(35 — MRT) ¥ ala,

).3‘).3 u] )|A.5.n 9 L_§>l.‘>¢\;l_‘>- cl) )| wl_,JoL..; 6))_n| . C

C = V(35 —t,) 5 aba,

V ol F sle az,0) b sl (2:SLe MRT

4,0) Sid gles 1A (a8l p 5e) s by S
s b ol eadads (65, iSTas EmaXx (ol 5 ol
lso Jle Lad P 5 ey 5 Dy o 1S aome o

Emax = 7 X V%6 x (56 — Pa) § alal,

ool g edddiog e polae b6 ,Seslal s
[¥0 FF FO]ows avslia ¥ Jgon

ool Gt ln s e3ls S UTC als
als pl il ladl g p (aeme Il 5l (26 ol S
ol olas p gt a4 (IS 0 Sdee 3 (lgie )

UTCI=f(Ta;Tmrt;Va;RH) :V all,
BBy aal) 5l 58 UTCE asls Jlode puoces

dwlxe sl Jgo @ ol 5l asddlas cpl jo a5 col b
s eolawl UTCI a5l

UTCI = 3.21 + 0.872Ta + A abal,
0.2459Tmrt — 2.5078Va — 0.0176RH

odplic 5 arlas &json a5 Se o5 (i (e Gl
[n] R T

o oolil oS Loyindl sloo Juilind jl axllas oyl o
e 9 UTCI g HSI WBGT (sla jasli olul a5
s 5ol (¢l Casella o5 ,5 WBGT ofws
S WBGT (a5l g lasS (glos campsbs 5 gloo oSt
Sy by b, xSl sl D100 wiughyge 5
by Cem $pSoslil gl VTLI00 Jow jieges! olfiws
Yo bVe o o 50 g pnSoslail cpl gl ol oolazwl lsa
wd Sl 5o b b lagmsles (0l Ledps jslaieay aido
5 08 Lol olisals! Lo b agmiolos (s Lases 51 b o
[F5-PAT s 2 o (e Sl a5l o

b olaw ol 5 45 g aly YV sgum Lo olsil olaws
Slalllae 51 a5 o0 =0.05,d =058 =24 4 4>y
S58le 55l eolaul b diges pome ‘[i] 39 ool Cewdds alie
G5 hgas g, 5l eolatwl b .od Okl diges Voo PASS
€85 L s aib liea bglsl g5 o 4o o5 il
Ll gy 4 b olyl il o g b celite § 995 o
Sl diges lgieay Jbbls  olgl oy 5wl Gll eolu
L oo o Saslysed slaiie b ab €35 1 o
alaly 51 oolil by idgs sdedipnpes o Il aSil &) azg
1 dalone o5 le a0 oy WBGT o ls 5

WBGT = 0.7t,,, + 0.3t, + 0.6 \ ala,

ol 3l bl Hblay of § il ax o +fF ahal, ol o
b aS0) 4 azgi b addllae ol jo .cnl oals adlsl Jels
amb 0 s WBGT a3ls e e Ked oles s 5
Sllas 9 ab pSojlul gyl Ve gli)l jo oS
5 55 Jlo 5,5 Glojg, 4o las uSo3lasl ISO7243 s lailes!
ab bl as VL mee 1 glaels o Oy
Ceoslis 5 pudgilio Gl5ee 3590 jolareas [YY P Y9 5-]
S labiwl 5o sadacog iy, 5l iy 4 ol WU gLl
oKy [D—ﬂ] ol eolanwl 1509920 4 1SO8996
A i s Sy bl iy el 3 (s eSesh]
3,90 a5 ACGIH ouiiaings jlxe polie b (g uSojlul mls
ah amlie 3 ool gl S Sl peml i
O Jgax) [VY Y0 X fY-Yo)

(5 (Ble a259) plawss 3 slos (AP o b (S oyl b ag2lgs (sl (oD agzlge jlme 0> 1) Jgu

RS S )8 buvgio )8 S )8 ol woe
- - ) doy Ve BVD
- YVIo \ Qo YO L O
YA ya vy Qoo B YO
Y- AR¥IA AT Y'Y/ Qo YO U -
Voo cobimno F oot oA 039 «(slddyor iy smsckideo Alixa oY


http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

Ied g g azly LS,

HSI (a3l b gz lalys (23 oF Jgu

p 5 bz yo )5 celu A 5l Jolo (iiiloge 9 (S 5ol 3 s HSI (asLs
- . -V
Dgdisa 390 p,5 Joe 51 a5 il e may (Jmlyd jo el cdle plcads glop 51 GB6 (Su3sleily Dl \
el ood 097 4 Loy 5l (56 (Ssslgil b (Salised lpeed ( SHL A35S gen g
\.
el LI plonil 508 5 355 o0 05 0,0 (raz ulsm 5 Dl 4 5L oS a5 )0 SE 0508 dangie B oS sle 5 jLad v.
CAS 05 O] gwgezne S S0 S LIS pll o a8 rals )l oo ‘.
. .
Sl el o5 s il 0o 8 @ole e ol 4 MlS TS ST Jg el o bl jo Ml il dyas Lo )F ps b Lad
. D
ol sl (6,58 B L plgs (b5 (gl 5 dayl s ol gl Ol (668 g cemlin ol 8l badase ol o IS (gl (S
d 6.
3 sl az 0 50 b 5 ol 3l plases aelsl JIS a4y el i i j0 ausles o 0131 5l ceS LB auo s ol ool §s8 Lo 5 jLid v
Ol 5 Kas Bran i oS 15 Lyl s ol 5o dass @lgagol b il (o5l 5l e pgd a )0 0 5 (Sbp Slulee &b A+
Bgdse B L T el pae el bled pae g (5,15 098 debus alwg jo 4y L IS Laylys ol BIS ojlail 4 b 15 Q-
ool Jozs LB 05 (glsmaol b sl sl 5 canlin 5,15 (sl e g 00 092 Lo S s 25T Ve
2y B bl JAS Cod e il Ve 5l ey

gy Sk 1Ty iy slod Sl Tnean
(08 g sles Ty wwnly @S5 b 1T oz Cows
el Canly b Bl (59, sloo : Trgp

38 Ogle Sileed giles b glos 00 (sl (i
358 5 W Oy b ol jshiie ol el alool
9 4S5 e 9 G595 (S5 wlasl (295 9,0 0925 (e
5 2led sl 09 3L 5 55 sl s lb svaliv
iolod ygmn a0 Jool> (lisobol (A5 052 090
B (Cly S o3l3)E jeba) 92 pled e o
goled gt o Jobs 4y 3l ey Lo jlade 5 <8 )5 oo
Sl s heos bl el gl e sxTol
woled s oolital YV aked SPSS il 5l Laesls
cars Slosseil ks 10 s lolinn gl o b
2 ool (a2 gan S5 5 Oy (Kot

ey VA (il loo lawgle :TMIT oo slos Ta
el (g Cagby RH 5 192 0L >

Sl saiaog e polie b g pSeilal mls
[r¥F] s aslin ¥y

o0p sles (Glas los Jold (Sl id slaguly
Ol 0B S Sy sled (S0le 9 B8 (Lys Eleo
150 slabas oz soleiiy b9y bl 2 Comgy sled
Bl 35 9 005 e o) ES o Cews bl ke
&S ol ro sl oolaial b coled 53 5 ol 6 pSojlail el sl
abaly ezl oy J5 4 0adom p 4l o ssiaslis

WD (et (o Cewgy (20l 5

Trean = (0.28 X T, + % alaf,
(0.28 X Tp,) + (0.28 X Tygp) + (0.16 X Tyy,)

UTCI asls b g9z Lyl b, ¥ Jguer

| G-YY o GYs Yy o L

o WGe AG.  YSGA AR T e

¥ ¥ vy Yy YA f$  UTCI

o ! o ! ool el el . ool el ool el Sands
O c P c c

wloy wloy @l gl olop R G G R S Rt

Sl waiks wa hee o8 T s s sl Slie gl

5 Seisdnid slopite polie F ooz o g S
s HSI WBGT (slaasls lse 5 oiis pSoshul oo
5 e lagine b ol sud ools ol UTCI
B Gy ol plyr Ce g sz ple)S i gl aSLo
Lols plas 1) e op jieS e Gloj 59 9 Jlade (n Yo
P SGdn et sl 10 (29 JB ek @ Jb o

oY

o sl Blyzsl g Sl codeliwssas s el 5

JLTYIO EAD e 5 oyl ailyg, IS el g L5 adile
£ bl als dwlee el VIV £V/Y 5 Jlo VYO AV
VA (5,55 2lgl ao )0 YY (s p 2lgl oo YT (olsl
el oo 0 Vg ilgd olgilb ao o VY (g8l sleil as o

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



http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

L 21950 o151 50 Lo )5 b aearlgo ¢yl jme (23!

UTCI 9 HSI WBGT Sl azli s g oad s pSojlail a9 (So5e0en b sla yuiie polie :F Jaus

Wliey il 00 celw) par  OF cclo) o (A cacles) o s o
(Slon s S il csla i
YEIFE- /D) YEIO% - [EA YEIFE- 00 YEIVE- 1D (o5 il 4x,8) e (glos
YO/AYE- A YEIfok- Y YENEIA TR (1,5 il 4z ,8) 35S Flas 03,y (slos
YO/FYEY/FY YEEVIYA Yo/0E) /FA YEAE) /O (61,5 s 4z 19) Cesgy (slod uSilis
AVIYYEVE/ ¥ AYNVEVY/A AVEYEVY/ A1\ 0N /A (455 arp) B ol
(et ) e slo i
YV/FALY TS YAIDOEYD FA/- YEY/A YEIEVEY/A (615 il az y0) St gloo
Yo rokYY YAUAFEY/E YEIEEY Y YEAVEYY (0,5 il 4z 19) oresbs 5 (slos
FAIOYEE/Y FYIVEEEY OY/AYEY /Y FY/ATHEY (1,5 il a2 )9) lansS slos
YA/ YHO/Y YA/« SHEY T/ YYD YONYEV/A (10,3) o St
Ve Y V- FEIF V- 0k -3 [FY (4l 5 20) g b2 ey
FA/AOLEIAS F/VEE/S DO/AEF/A FY/R00/Y (0,5 s 4z )9) il (glos (Sl
(At one S Sl s il sl
YAV EY ST YEYAEY /S FRVEYID YAAYEY/A (o, s az,) WBGT _asls
YV YEY 0¥ FYIYYEYY FIHY/OY YETOHY/E) (o, s az,8) UTCI sl
FYISOEYEIVY SV OEYEIY SANEYD/) DAIBEYY/E (30,8) HSI a5l
5 e by 5 ole)S (i ozl (e bl polie Lo GBlzl 5 (Sl il 925 55, b
5 UTCH ool s asls glis 8 gz 55 Sadslorped XEMEVSY 5 & HSI 3 UTCI WBGT sl asls
b)) dae sloyeite plas b lya e yer j2as WBGT (F J3a2) ot dmslns FEISOEYEIVY SV YYIOF

S 9 e slo e (ol S i Gla ety (oo balg, 1B Jguer

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

HSI UTCI WBGT b i
S99 s e
AR -/0) -[fY R
ARL LRRTA NN P ()5 lo ax,0) Slas sles
AN 100 .10 R ) )
AZN A ey P (01,5 il az,0) (565 Flawo 00y gled
YA “IFA 15 R ) )
ofeYY ofe e N P (o5 gl 4z 50) Cewgy slos (:Siles
AL <YV SYVY R “ “
A oo oy P (B> p app2) B byo
b o e
Ald +13A /) R
[+YO [+ [+ P (15 s6lw 4> j0) Ses gles
% “IVa Y R )
[-Y0 <[\0 [++¥ P S sl az,0) (rmb 55 gloo
Yy -/20 /2 R ) )
[+ RN Joo P (01,5 6los az50) oyl sS sleo
AR .J¥Q O R |
/Y0 (oYY ooy P (32,9 (s s
fo¥ - IYY — /¥ R
“IA AN NN P (46 p ) l92 by e pun
AR NN: .1oY R
RN ofe e ooy P )5 ilw ax,0) il slos (ke

[ DOI: 10.52547/johe.8.4.49 ]

1Fer Glimn F oylods A 090 (glad o Culilogy wiaigo alxo of


http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

Ied g g azly LS,

45.00

40.00 v=13635x - 16.409
2=0.9695

& 3500

—

=

3 2
30.00 i

) :gf
25.00 o
20.00

20 25 30

40 45 50

WBGT(C)

WBGT 3 UTCI slaasls (o o (Sccon 1) S0

solawl Lg)lf 6L‘b.‘a.3.7u 3o LSJLA; U"’)‘“‘J‘ ‘51[.3‘))1 Lgl)“
anlllas cpl Gaa JA AV AF-VA XY Fe FA] Wss e

o8 b lealel 1558 50 LS L azlse lime (213
a3 plosl UTCH 5 HSI WBGT (sla_asLs
St 5o s bl SLE oallaal Luln s b lsil 8
L aS 0g jbre 0o 5l iy eadig 8ol jlase o olgils
e g 5l 2 Y] hlen 5 ool e Sl b
Slozes [00] Slaass 5 [A] ol Sen 5 ol [¥4]
o sl BB LL3 | aallas ol ols Gulul 5 cals
e sl e pled L UTCl ¢ WBGT sl asls
‘Lsﬁ-hﬁ.\) ;AJ}.‘D) ‘uLMAJ; 6[&0 ss'.u.,o ).7 LSLOQ S LS‘LQO)
4 ol oasline I ()b 2 ey sy (Gl glos (5 Sile
OSer 5 a5 1] Len 5 iby aalllas b L
sloasls o bl 5 aslllas ol 58 80 lssan [0)]
s Blazejczyk o [oY] () Sen 5 Brode adlas gl
bos b))l sl UTCH asls ol olas [oY] ol s
D) (5 5eS 9 p)8 sl sz ol Ce sy LIS
Sirar WBGT 5 UTCI cloasls o el posdle
Ot (sherd Cadn (Swo2 ol (ol b ad osmlive (g lolins
s by a3 saslie HSI asls L UTCI 5 WBGT
O ioly ol [ﬂ] OHlen 5 (g mal o [\_‘\] o) Ken
Syl 3s2g (5 lolize bls,)l WBGT 4§ UTCI sla mslis
b lebame b)) sl UTCL asls ols olas bl b
Lol cslin (456 2 7o Gl 1e8) 05 slsp by e
ety o ol lis o Kes 3 Kampmann
Ssad o5 Cusb, L ol 5 UTCI 3 WBGT

Sy 5 oo Cugb)y 4 azgs b [OF] catls ssrs (58

IAYA

Isa by> ey L UTCI g WBGT 0 ey (5)lolize

Ko g pd (i SBlS D929 (axd ke LS|
oo L UTCL a3y 5 amb 5 gbos s WBGT
e layite b HSI (asls (Staven 0 S5
ol wadadlhs gl arls awlie o oy o5 e
e Sbpiie L]y (Sied cupe (nytie UTC
FB e (Ko (St slagul Sl ) sl
UTC slaasls 5 (Sl sl oite plod o st 98
5 S sl L HSI asls cusls s> WBGT
o8 iy udld (g lolie L | cngy (slod (1 Kilee
w28l (Sl slopsie 5 UTCH ) (Sion
3929 UTCl g WBGT _asls o (658 Cute (Sion

ol e s Cote (Seen s () S3) sl
(O Jsoz) ceils sg25 UTCI s WBGT L HSI

it iz slajls b ol pon gllack Slgagol Ll b

4zlye el Ol O WU 5L S )
dilog 51 o83 eolil 5 jslley el b Dan Y5k
ool ezl olse sen Sel b g0 el
3ol ol ogdsee (LS gly 05 Jgad 5 ohusar le)S
(Soile,S (e ol S o oloS Srus asle YN
ARl (23 g (e 3Shes halS (ole)S slaghs>
ol [F5-FV] Sinioe @) el 205 5 )5 005l
ol bl Sty atasliw 5 oo )0 al> e
@be)S A5 e )3 85 Sl ol plabid 5 obe)S
» 2leS el @bl sl ssbe olpl )l 8
UTC slaasls calaasls o5 G5 Laxe
o aiien pixe ) wlauasls 5l HSI 5 WBGT

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


http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

L 21950 o151 50 Lo )5 b aearlgo ¢yl jme (23!

Fr b8 dsb o0 oolital o ()5 ladame 53 (Sujglen
[\;\ 4l ‘ﬁ] il Jlgen 3 o Slalllas

30 9sd oo Slpiy &5 asllhs ol slacgogase
g B Ol Shmie @gd a2y ol ST Sl
Aoy yuizmed Ogd dwwlbe PHS asly de,sie
Ot by (2alej] buse 50 Boym ol 950 s
ol o Slee aslio U ogd aloxl (565 slos puiinse
il pdo el T blie 2ly polie L PHS

S5 A

6o pie LWBGT 5 UTCI Lasls o ols ol mbis
Cosby & azg Loy S92y bl (Soigled 5 e
3 g pSosluil adlllae ol 0 45 o5 lga (2 C e g (o
& x5 oanlis WBGT 5 UTCH ppo 45 bl pizmon 5
» @l sbgis @byl @ly 5 UTCE aw)p )l
w255 by Cprizmans bl cenlio ol aile L5l slalams
195 o055 a5 ol gl IS Lal 1 codwlamday b o
SLUyaS poy) g 09 jlore,e oogasme jo wiily coles
29 g0 3T S ol 8IS (5l (bien 5 (SR 200

S 309 g S
pole oSils cimgh prioe Ciglee I abwgipa
ol Pl ool 5 cupa Hblra Jes olul s Say
G dalllae ol bl o 1 Lo a5 JiSen ples 5 i

oS 5o (SI0,a8 g ,Sid i S

2bo ol
S xdle o5 g allie

SN SltasHo

Sl ool Cule, S Dllasdb plod aslllae oyl o
o e S cols; g BT L eases s ol 8l eles
Alails oS i axlllas

O 95 o
P90 odimags g Alie )55 ¢ Wosls LT ;o Jol cdiun g
o dlie 5, 5 Jdog dassls (gyslaez (b o

lasls
o ol

Sleis ooz (Sap pole olRiils (ggu jl asdllas oyl
el oals o olo>

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

LLS | e 5 05 (6 S ojhail anlllas oyl o a5 lgn ol >
dsyese B 4wl cdly WBGT 5 UTCI oy o5 (o33
2 et @S el bl sl (el a3 Ls UTC
2l o Slgp by e g Sush) b (A1 slalaon

oo (oo oo WBGT 5 UTCH clamslss oy
6 obine LLS I B s 5 Cangy slos (el ilos 03
Ll o V4] o)Sen 5 by asllas o oi canlis
slparls b (Sidnpd slagal ol o )loline
Ot ke (Somran by a5 ssalie UTCI § WBGT
a,S iyl WBGT L 1) cangy g Flaws 00, (gl sloo
it slagaly 5 looasly bl cn it [19]
odalin Flaw 03, 9 Sy sbos Kl ( So oo (sl
» 0] el Slsses Ken 5 gpal mls b oS wn
Floo 00y gled (gusio glod (g pSojlul Wan axllas
9 Sl (Silnd slagatls g b bys (Sbjnj les
5 Floo 00y sles ol (lis bl 5w plol alies uld
» @l ool @bl slp 2P e Sles sles
obas ol Sen 5 ool e Slasios mbs [00] codl 5 Lams
Goblize bLs | b olel o Slas sles s WBGT (ol
L3l axd 5 amss o Ses g ool 2l [VY] cosls 552
&los LDI 5 PHS (HSI WBGT (gla_msLs oy s lobine
[07] s o925 gy slad 5 (255 00 (slos ¢ Sl

Sod e 3 QLA OSes g (on¢ adlllae b
Shes sled & by oadig S0l Siele i slaeite
alllas opl mls b a5 [VV] e WBGT asls 5 os8
Ole g B lpe ol bapsie ple g cusly Slten
5o a8 [N] wiolws plas |y Jeb B (Stan Zngy (slos
b Ll sty Slysan addllas ol gl b ol (lypd ogas
558 Sladllas 3l (g b clla Slgren congy slod (1 Kls
(b ool bl S gles a3l i bl 5
[ov-0] wlesls :Lzs WBGT asLs obiga

s ol o)) o LT glaalllas o on 5 Lo,
DI HSI 5o oyl g jasli duslio g o¥ed plio o
aige aatls i g olo)S w550 ;0 PHS WBGT
4 Cnd WBGT sl ols oyl (bl adllas ol .asals plox]
[7_] Sl is8 sleo b 1) (Siad o yiien 500 ool
S Slgon anlllas ol b b s

055 0oy sles ol lid ) Sen g eSS asdllas b
o @ b as [ o)s WBGT (asls L (s bLs)
(855 03] g s 4y eobl ol 1 cels lyon aslllae
95 & SpSoiul (LS by Sudgdie (39 celeind
AL S ey (365 00 slod )5 il 0 S pas
O Ol @ RSoil ln b patls ple 4 Cond o8

b#


http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

SKod g g azly Lo,

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

oy

Aliabadi M. Jahangiri M. Orsi M. Jalali M. Evaluation of
heat stress based on WBGT index and its relationship with
physiological parameter of sublingual temperature of workers
in bakeries of Arak. J Occupa Med. 2015;6(1):48-56.

Nassiri P, Koohpaei A, Zeraati H, Shalkouhi PJ. Evaluation
of exposure to whole-body vibration and its health effects on
train operators in Tehran and imeshk line, Iran. J Low Freq
No Vibr Act Con. 2009;28(4):285-94. DOI: 10.1260/0263-
0923.28.4.285

Nassiri P, Koohpaei A, Zeraati H, Shalkouhi PJ. Train
passengers comfort with regard to whole-body vibration. J
Low Freq Noi Vibr Act Conl. 2011;30(2):125-36. DOI:
10.1260/0263-0923.30.2.125

Beheshti M, Koohpaei A, Mousavian Z, Mehri A, Zia G,
Tajpour A, et al. The effect of sound with different
frequencies on selective attention and human response time.
Ir Occup Heal. 2018;15(3):118-28.

Hajizadeh R, Malakoti J, Beheshti M, Khodaparast E, Mehri
A, Akbarpoor A, et al. Epidemiological study of Qom
construction accidents and provide an algorithm for
accidents recordation. Ir Occup Heal. 2015;12(2):13-21.
Beheshti MH, Hajizadeh R, Mehri A, Borhani Jebeli M.
Modeling the result of hexane leakage from storage tanks
and planning an emergency response programm in a
petrochemical complex. Ir Occup Heal. 2016;13(1):69-79.
Koohpaei A. Semi-quantitative risk assessment of
occupational exposure area industrial wastewater Treatment
unit in an oil refinery and chemical contaminants. Ir Occup
Heal. 2019;15(6):10-20.

Hokmabadi RA. Sadghi A. Karimi F.Rohani F. Ghasmi R.
Evaluation of heat stress in bakeries in Bojnourd based on
index WBGT and HSI. Sha Spec Sci J. 2017;10(3):77-83.
Rashidi MA, Hajizadeh R, Beheshti MH, Akbari A,
Poornajaf A, Khavanin A, Poornajaf M, Nickvand F,
Torshizi YF. The assessment of heat stress in the
employees of the confectionery workshops based on whgt
and di indexes: Case of llam city. Ir Occupa Heal.
2019;16(5):40-51.

Balghanabadi S, Mehdipour, Mohammadi A, Teizrou M.
Investigating the Relationship between Thermal Strain Level
and Dehydration Level in Sugar Factory Workers. Occup
Heal J. 2016;3(3):16-23. DOI: 10.29089/2017.17.00040
Qajar kohistani MA. An Analysis of the Heat Stress Index
and San WBGT Ball on the Abilities of Sari 1376-1 377. 4th
National Conference on Occupational Health of Iran; 2004.
Aliabadi M, Jahangiri M, Arasi M, Jalali M. Study of
thermal stress based on WBGT index and its correlation
with physiological parameters of subsoil temperature in
workers in bakery workers in Arak. Quart J Occupa Med.
2014;6(1):48-56.

Kovats RS, Hajat S. Heat stress and public health: a critical
review. Ann Rev Public Health. 2008;29:41-55. DOI:
10.1146/annurev.publhealth.29.020907.090843

Hanani M, Motobei Kashani M, Mousavi SGA, Bahrami A.
Study of the thermal stress of the environment in Kashan
bakery workers. Feyz J Kashan Uni Med Sci. 2004;8(3):25-9.
Charkhandaz Y, Abbasi J, Dehghan Shahreza H. Evaluation
of heat exposure in bakery workers in Isfahan using Goisan
wet temperature index, heat strain score index and oral
temperature. Heal Sys Res. 2014;1:599-607.

Rashidi R, Haghshenas Darouneh Z, Mahdavi S, Rokrok A,
Almasian M. The Evaluation of Heat Stress Levels among
the Workers of Industrial and Traditional Bakeries in
Khorramabad, Iran, Using the WBGT Index. YAFTEH.
2018;20(4):74-84.

Golmohammadi R, Hasani M, Zamanparvar A, Oliaei M,
Aliabadi M, Mahdavi S. Comparing the HIS and WBGT
heat stress indices in bakeries in Hamedan. Ir Occup Heal J.
2006;3(3-4):46-51.

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.

Abadi M, Jahangiri M, Arrassi M, Jalali M. Evaluation of
heat stress based on the WBGT index and its relationship

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

with the physiological parameter of sublingual temperature
in bakeries of Arak, Iran. TKJJ. 2014;6(1):48-56.

Mahgoub AO, Gowid S, Ghani S. Global evaluation of
WBGT and SET indices for outdoor environments using
thermal imaging and artificial neural networks. Sus Cit Soci.
2020;60:102182. DOI: 10.1016/j.5¢5.2020.102182

Gharibi V, Mohammadbeigi A, Asadi-Ghalhari M, Heidari
H. Investigation of the compatibility of wet bulb globe
temperature (WBGT) and predicted heat strain (PHS) in
assessing the environmental conditions and heat load
imposed on individuals: a case study in bakery workers.
Heal Saf Wo. 2020;1(1):58-71.

Hajizadeh R, Beheshti MH, Khodaparast I, Malekoti J,
Rahimi H. Study of thermal stress in small businesses
in  Qom. Heal Saf Wo. 2013;3(4):59-68. DOI:
818.3.7.jrh.acadpub/18869.10

Houizy F, Ghasem Khani M. Determining and Comparison
of TWL and WBGT Thermal Indicators in Employees of
Oil-Gas Dryer Rhino in Ahvaz. Occup Health Iran.
2015;4(12):1-10.

Dehghan H, Mortazavi SB, Jafari MJ, Marathi MR. Joint
application of Sun Tongue Temperature Index and Heart
Rate in Hot Weather Conditions: A Guide to Better Better
Estimation of the Thermal Strain. Feyz J Kashan Uni Med
Sci. 2012;16(2):113- 20.

Falahati M, Ali Mohammadi |, Ali Asghari F, Zokaei M,
Sardar A. Validation of WBGT and P4SR thermal stress
indices with deep body temperature. Occup Health J.
2012;9(3):22-31.

Srivastava A, Kumar R, Joseph E, Kumar A. Heat exposure
study in the workplace in a glass manufacturing unit in
India. Ann Occup Hyg. 2000;44(6):449-53. PMID: 10963709
Biabani A, Alimohammadi |, Falahati M, Zokaie M.
Validation of Heat Stress Indices at Oil Terminals in
Northern and Southern Iran. J Occup Hyg Eng. 2019; 6(3):
74-80. DOI: 10.29252/johe.6.3.74

Sawka M, Wenger C, Montain S, Kolka M , Bettencourt B,
Flinn S, et al. Heat stress control and heat casualty
management. Army Research Inst of Environmental
Medicine Natick MA; 2003.

Omer AH, Abdelaziz BJ, lbrahim AM, Abdikarim YM,
Rashid MN. Assessment of thermal exposure level among
construction workers in UAE using WBGT, HSI and TWL
indices. Indus Heal. 2020;58(2):170-81. PMID: 31308288
DOI: 10.2486/indhealth.2018-0259

Pecelj MM, Luki¢ MZ, Filipovic DJ, Protic BM,
Bogdanovi¢ UM. Analysis of the Universal Thermal
Climate Index during heat waves in Serbia. Nat Haz Ear Sys
Sci. 2020;20(7):2021-36. DOI: 10.5194/nhess-20-2021-2020
Hamerezaee M, Dehghan SF, Golbabaei F, Fathi A,
Zamanian Z. Comparison of Different Heat Stress Indices
for Assessing Farm-ers' Exposure to Heat Stress. Ir J Pub
Heal. 2020;49 (9):1810-2. DOI: 10.18502/ijph.v49i9.4107
Btazejezyk K, Epstein Y, Jendritzky G, Staiger H, Tinz B.
Comparison of UTCI to selected thermal indices. Int J
Biometeorol. 2012;56:515-535. DOI: 10.1007/s00484-011-
0453-2

Blazejczyk K, Jendritzky G, Brode P, Fiala D, Havenith G,
Epstein Y, Psikuta A, and Kampmann B. An introduction
to the Universal Thermal Climate Index. Geogr. Pol.
2013;86(4):5-10. DOI: 10.7163/GP0l.2013.1

Blazejczyk K, Kuchcik M, Btazejezyk A, Milewski P, and
Szmyd J. Assessment of urban thermal stress by UTCI —
experimental and modelling studies: an example from
Poland. ERDE. 2014;145(4):16-33. DOI: 10.12854/erde-
145-3

ACGIH. Threshold Limit Values for Chemical Substances
and Physical Agents, American Conference on
Governmental Hygienists. 2018. pp 176-185.

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. Ir Occup Health.
2012;9(4):42-49. https://ioh.iums.ac.ir/article-1-960-en.pdf
Golbabaee F, Omidvari M. Man and thermal stress in the

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


https://doi.org/10.1260%2F0263-0923.28.4.285
https://doi.org/10.1260%2F0263-0923.28.4.285
http://dx.doi.org/10.1260/0263-0923.30.2.125
http://dx.doi.org/10.1260/0263-0923.30.2.125
http://dx.doi.org/10.29089/2017.17.00040
https://doi.org/10.1146/annurev.publhealth.29.020907.090843
https://doi.org/10.1146/annurev.publhealth.29.020907.090843
https://doi.org/10.1016/j.scs.2020.102182
http://jrh.gmu.ac.ir/article-1-961-en.pdf
http://jrh.gmu.ac.ir/article-1-961-en.pdf
https://pubmed.ncbi.nlm.nih.gov/10963709/
https://johe.umsha.ac.ir/article-1-504-en.html
https://pubmed.ncbi.nlm.nih.gov/31308288/
https://doi.org/10.2486/indhealth.2018-0259
https://doi.org/10.5194/nhess-20-2021-2020
https://doi.org/10.18502/ijph.v49i9.4107
https://doi.org/10.1007/s00484-011-0453-2
https://doi.org/10.1007/s00484-011-0453-2
http://dx.doi.org/10.7163/GPol.2013.1
https://doi.org/10.12854/erde-145-3
https://doi.org/10.12854/erde-145-3
https://ioh.iums.ac.ir/article-1-960-en.pdf
http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/johe.8.4.49 ]

L 21950 o151 50 Lo )5 b aearlgo ¢yl jme (23!

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

work environment. 3rd ed. Tehran: Tehran University Press;
2009.

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. 2000;7(2):51-57.

Education MoHaM. Hand book of occupational exposure
limit; 2016.

Parsons K. Heat stress standard ISO 7243 and its
global application. Indus Heal. 2006;44(3):368-79. DOI:
10.2486/indhealth.44.368

1SO-9920. International Organization for Standardization
(1SO). Ergonomics of the thermal environment Estimation
of the thermal insulation and evaporative resistance of a
clothing ensemble. (Standard No. 1SO 9920:2007). Geneva:
1SO; 2007.

Malchaire, Jacques, Development and validation of the
predicted heat strain model. Ann Occupa Hyg.
2001;45(2):123-135. DOI: 10.1093/annhyg/45.2.123
1SO-8996. International Organization for Standardization
(ISO). Ergonomics of the thermal environment-
Determination of metabolic rate. (Standard No. ISO
8996:2004). Geneva: I1SO; 2004.

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.
http://hsr.mui.ac.ir/article-1-711-en.html

Hygienists ACoGlI, editor Threshold limit values for
chemical substances and physical agents and biological
exposure indices, American Conference of Governmental
Industrial Hygienists; 2017.

Monazzam MR, Golbabaei F, Hematjo R, Hosseini M,
Nassiri P, Farhang Dehghan S, Evaluation of DI, WBGT
and SWreq/PHS heat stress indices for estimating the heat
load on the employees of a petrochemical industry. IJOH.
2014,6:6-10.

Golbabaei F, Monazzam MR, Hematjo R, Hosseini M,
Farhang Dehghan S. The assessment of heat stress and heat
strain in pardis petrochemical complex, Tehran, Iran. 1JOH.
2013;5:6-11.

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.

Charkhandaz Y. Abbasi J. Dehghan H. Evaluation of
Relationship WBGT index, Oral Temperature and Heat
Scoring index in bakers of Isfahan. J Health Syst Res.
2014;0(3):559-607.

Kohestani M. Investigation of bulb glob and wet
temperature index of sari bakeries. Fou Nat Cong Occupa
Heal. 2005;4(1):7-12.

Nassiri P, Monazzam MR, Golbabaei F, Dehghan SF,
Rafieepour A, Mortezapour AR, Asghari M. Application of

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

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

Universal Thermal Climate Index (UTCI) for assessment of
occupational heat stress in open-pit mines. Indus Heal.
2017;55(5):437-443. PMCID:  PMC5633359 DOLI:
10.2486/indhealth.2017-0018

Brode P, Btazejezyk K, Fiala D, Havenith G, Holmér I,
Jendritzky G, Kuklane K, Kampmann B . The Universal
Thermal Climate Index UTCI compared to ergonomics
standards for assessing the thermal environment. Ind Health.
2013;51:16-24. DOI: 10.2486/indhealth.2012-0098
Blazejczyk K, Epstein Y, Jendritzky G, Staiger H, Tinz B,
Comparison of UTCI to selected thermal indices. Int J
Biometeorol. 2012;56:515-35. DOI: 10.1007/s00484-011-
0453-2

Kampmann B, Brdde P, Fiala D, Physiological responses to
temperature and humidity compared to the assessment by
UTCI, WGBT and PHS. Int J Biometeorol. 2012;56:505-13.
DOI: 10.1007/s00484-011-0410-0

Wan M. Assessment of occupational heat strain.
Dissertation, University of South Florida. 2006. DOI:
10.1007/s00484-011-0410-0

Hajizadeh R, Golbabaei F, Farhang Dehghan S, Beheshti
MH, Jafari SM, Taheri F, Validating the heat stress indices
for using in heavy work activities in hot and dry climates. J
Res Health Sci. 2016;16:90-5. PMCID: PMC7189940

Tian Z, Zhu N, Zheng G, Wei H. Experimental study on
physiological and psychological effects of heat
acclimatization in extreme hot environments. Buil Env.
2011;46(10):2033-41. DOI: 10.1016/j.buildenv.2011.04.027
Falahati M, Alimohammadi |, Farshad AA, Zokaii M,
Sardar A. Evaluating the reliability of WBGT and P4SR by
comparison to core body temperature. Ir Occup Heal.
2012;9(3):22-31.

Mcneill MB, Parsons KC. Appropriateness of
international heat stress standards for use in tropical
agricultural environments. Ergon. 2000;42(6):779- 97.
DOI: 10.1080/001401399185289

Hamerezaee M, Golbabaei F, Nasiri P, Farhang Dehghan S,
Fathi A, Darabi F, Determination of optimum index for heat
stress assessment on the basis of physiological parameters,
in steel industries. J Heal Saf Wo. 2018;2(8):163-174.
Negahban A, Aliabadi M, Babayi Mesdaraghi Y, Farhadian
M, Jalali M, et al. Investigating the Association between
Heat Stress and its Psychological Response to Determine the
Optimal Index of Heat Strain. J Occupa Hyg Eng.
2014;1(1):8-15.

Heidari HR, Golbabaei F, Arsang Jang S, Shamsipour AA.
Validation of humidex in evaluating heat stress in the
outdoor jobs in arid and semi-arid climates of Iran. J Heal
Saf Wo. 2016;6(3):29-42.

Epstein Y, Moran DS. Thermal comfort and the heat
stress indices. Ind Heal. 2006; 44(3):388-98. DOI:
10.2486/indhealth.44.388

oA


https://doi.org/10.2486/indhealth.44.368
https://doi.org/10.2486/indhealth.44.368
http://dx.doi.org/10.1093/annhyg/45.2.123
http://hsr.mui.ac.ir/article-1-711-en.html
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5633359/
https://doi.org/10.2486/indhealth.2017-0018
https://doi.org/10.2486/indhealth.2017-0018
https://doi.org/10.2486/indhealth.2012-0098
https://doi.org/10.1007/s00484-011-0453-2
https://doi.org/10.1007/s00484-011-0453-2
https://doi.org/10.1007/s00484-011-0410-0
https://doi.org/10.1007/s00484-011-0410-0
https://doi.org/10.1007/s00484-011-0410-0
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7189940/
https://doi.org/10.1016/j.buildenv.2011.04.027
https://doi.org/10.1080/001401399185289
http://dx.doi.org/10.2486/indhealth.44.388
http://dx.doi.org/10.2486/indhealth.44.388
http://dx.doi.org/10.52547/johe.8.4.49
http://johe.umsha.ac.ir/article-1-754-fa.html
http://www.tcpdf.org

