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Abstract

Background and aims: Inappropriate atmospheric conditions are harmful factors that Keywords
cause particular problems in certain seasons (summer or winter). The occupation of Heat stress,
confectionery in the regions like Ilam causes severe problems due to the heat generated .

by the nature of the work (synthetic heat-generating processes) and the heat resulting WBGT index,
from the climatic conditions in the region. Exposure to excessive heat, in addition to DI index,

disrupting the physiology and health of the individuals that may cause many diseases

and complications, also affects their efficiency and safety. One of the indices of heat Employees of

stress is the WBGT index, confirmed by various national and international confectionery
organizations and institutions as the standard method for measuring heat stress. WBGT

index engages important environmental factors directly or indirectly in its

computational structure. The Discomfort Index (DI) has been recommended for more

than four decades along with the WBGT index for the evaluation of warm

environments. Today, the oral temperature is used to determine the heat stress and

strain. In addition, oral temperature is one of the important parameters for the validation

of indices. Therefore, in order to prevent the occurrence of heat stress complications in

occupational environments, a study was conducted to determine the amount of heat

stress in the employees of confectionery workshops in Ilam city, so as to identify the

factors affecting the heat stress of workers and to provide recommendations for the

reduction of these risk factors and to create a healthy working environment.

Methods: This descriptive-analytical study was carried out on 104 workers in 35

confectionary workshops in summer of 2017. The sample size was selected based on Received: 27/06/2018
census method. Prior to the study, the workers were monitored through medical records Accepted: 10/07/2019
and interviews, and, two of them did not qualify for inclusion in the study.

Measurement of the study variables was performed at the hottest work hours (10 to 14),

once for each worker, in the worst workstation (nearest to the heat source). In the

present study, four groups of occupations, i.e. workers of oven, mixer, flattener,

cleaning and packaging, three types of ovens, i.e. layered, winch and furnace, and three

productions of wet and dry pastry, cake and French bread, Baghlava and Ka’ak.

Assessment of heat stress was performed by the WBGT (based on 1SO7243 standard)

and the DI indices. Metabolism and activity of workers were calculated according to the

ACGIH standard. Also, the working pattern was 75% of the work-25% of the rest, and

according to 1SO 9920, the clothing insulation coefficient in WBGT calculations was
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0.6 clo. Along with the environmental parameters such as dry bulb temperature, natural
wet bulb temperature, globe bulb temperature, relative humidity and dew point
temperature, the oral temperature of the workers was measured by a digital medical
thermometer. Finally, data analysis was performed using SPSS v.22 and statistical tests
of Kolmogorov-Smirnov, Mann-Whitney, Kruskal-Wallis, one-way ANOVA and
Pearson correlation were performed.

Results: Findings of this study showed that the mean of WBGT index in the workers of
oven, mixer, flattener, cleaning and packaging was 33.66+3.96, 29.58+3.05, 31.731£3.61
and 29.87+2.4. Also, this index was 30.94+3.86, 34.14+3.89, and 32.2+2.91 for the
winch (wet and dry pastry), layered (cake and French bread), and furnace (Baghlava and
Ka’ak) ovens (products). These results show that the amount of heat stress in working
with the oven and the cake and French bread product (layered oven) was more than
others. Kruskal Wallis tests and one way ANOVA showed a significant difference
between the mean of WBGT and DI indices with job variables, type of oven and
products (p <0.05). A 95% confidence interval was observed in terms of the WBGT
index between the subgroups of the oven and flattener, oven and cleaning and packing,
layered oven and winch oven, and French bread and the wet and dry pastry. However,
in terms of the DI index, this difference was found between the sub-groups of the oven
and cleaning and packing, oven and mixer with flattener, layered oven and winch oven,
and French bread and the wet and dry pastry. Pearson correlation test showed that there
was no significant correlation between oral temperature and indices and variables
(p<0.05). Based on the results of this study, the mean of WBGT index at the heights of
head, waist and ankle was 32.54+5.01, 31.54+3.86 and 30.49+3.12, respectively. Also,
according to Kruskal Wallis statistical tests and one way ANOVA, there was a
significant difference in WBGT index and dry bulb temperature, natural wet bulb
temperature, globe bulb temperature and relative humidity at the heights of head, waist
and ankle (P <0.05). The results of the Mann-Whitney test indicated that there was a
significant difference between the gender variable and the oral temperature (p <0.05),
with the mean of this variable was higher in women (36.7+0.27) than men (36.42+0.84).
The results of this study showed that 85.6% of the subjects had a “severe” discomfort
index (DI), and regarding the WBGT index, 14.4% and 85.6% were lower and higher
than the threshold, respectively.

Conclusion: According to the results, almost all of the workers in the confectionary
workshops are exposed to heat stress, but subgroups of oven, mixer, layered oven (cake
and French bread), furnace oven (Baghlava and Ka’ak) and the females were exposed to
higher stress. So, these subjects have a priority when adopting control measures. It is
recommended that measures such as pre-employment examinations, preparation of
proper drinks, training the workers, reduction of working time, using thermal shields,
using air conditioning system, and paying particular attention to reducing the wet
temperature and relative humidity of the workplace are taken to minimize the exposure
to heat and the resulting diseases.

Conflicts of interest: None
Funding: None

How to cite this article:

Rashidi MA, Hajizadeh R, Beheshti MH, Akbari A, Poornajaf A, Khavanin A, Poornajaf M, Nickvand F,
Faghihnia Torshiz Y. The assessment of heat stress in the employees of the confectionery workshops based on
whgt and di indexes (A case study of llam city). Iran Occupational Health. 2019-2020 (Dec-Jan);16(5):40-51.

*This work is published under CC BY-NC-SA 3.0 licence

)
Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51.


https://ioh.iums.ac.ir/article-1-2656-fa.html

gyl . £
http://ioh.iums.ac.ir AN K $

- i

£

VWA (63 9 55T i osled VF 095

JEsT E e

/L4<‘§\\

£

-

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

(P! yoi 53 590 4xillas) DI s WBGT slaaslis il 5 5913 slaols 15 (el 30 Hbo 5 v sl (303

Ol (Ol e Sy oSl (S pole auStils (gl o Culligg udige 09,5 )| (i)l syl 1l y (pmolibocns

Olel ol s (S35 psle oSl cudlage 9 (Sl 00Kl (gl Cubligy utis 09,5 sl Cudlag (uiine 5553 103Mj 2l Ul 2,
Ol QLS QLU (S5 pole olSily cadiliny a8l c gldd > cudling 09)5 (o2ye 3 S Crmd Moo

Ol (R e rte Sy MBI (S pole oSl c(glad > Cudlagy (uotins 09,5 bl (ulid S gyl (1pe 105 ST el

Olnl el @l (K53 psle oSl ccudlagy oaSils c(glad o Culligy (puodins 09,5 (e 39 599 (o libs

khavanin@modares.ac.ir .|l <5 ¢ oo Casy sl ¢ Kby pole 0aSuily (gldd > Cudbling (wdizes 09,5 Uil (Jgiumo odimn i) Icmilgd e
Ol ehile g (S 5SS o595 HSE Jgtus HSE (poli ) sy 99 S9aumme

ol @l Ml i e cedlige 5550 clamo Cudlagy (ol lS 10098 il 48

Ol el el (K3 pole olStils IS Cublagy Sladon 50 gmelS pole 6583 1G5 yH b i gy

0SS

ojlguals’ s ogde s 5l Lt glayS b danlge )1 daalye (T (ole)S Loyl b i a3 Looguasio b g3l j Jeli i g dine )

- 33 lesS oyl e e Gim L ddllae ol and o 518 58l con i 1y ()l 035L 5 oladily sldl oM y> IS L oSy

wstle)S Loyl 28,8 plol pY) iy 1 (o3l clmolS S il
WBGT asls 283 ploul (oolB o5 IS YD ;3 Jels S 51,8 Vo g9y p WAS (il 3 Lot = hnog &ygos adllas oyl tow 9 (W9
DI U»Lu Ve uLch) J)Lf)‘g) olelw u;;?,:)f » aslko )90 d].h)uwe d):fa)'l..\ﬂ ...\g..))f ubwl d)].«a:)).w B23) u,uL.:l P OBy (Sdged lasy

b lels ol iyl i8S plol (Lo S e 4y ol (25 S035) ()18 olStunl (250 50 o2 o] 9 )b o 58 52 el 5 (VF )

G gt il sla el 4l b loson 2d)5 ©ygo DI asls o (1SO7243 5kl obol 1) WBGT asls jl eslisal b ol S

sboosls oo g g o el )3 43 6xSoilal Jloms (S giles S bawgs L) (Slad (sled iz S 18 i 3590

oy ST uly JSss S (g (0 ebgipansl =5 S50lsS” )l (slagigefl s SPSS 22 j158le 5 jlealizal b 00 (510

85 el gy (Stnses 5 )b

5 cbllas g oS bog e (S g 58 S 5 it e s WBGT aslis Sk o 3l o5 adllas ol (sloasily saaiily

95 58 53 (Usmamo) 38 oy imod 9 YUAY £ YIFE VN £ Y/5Y YDA % Y- VIS5 £ YIAS i &y (giadinn

YYIY £ V/AY 5 VEIVE £ PAR & /RF £ Y/AS ey (S5 g lolBL) (sloysS 55 5 (055 b 90SeS) oM 15 (S g 5 (stapmd)

sl ) i (sl ) (5388 (b g S Jgasme g 15 olad b ) isu )3 (2le)F (o ptel (lime da3( 00 LS gl ol o 28 oo

3yg0 slbpusio g b pad i L olad (glod (o (6 bze (Sivnord 4650 a5 0l (LS gm0 (Sisod Q,a)'i ol 039y by iz

s 39y (gylel Yo ine glis Slad (slod b i yuisie oy 45 3, Lasude (SCug (pe (y905] @S (P>4/+0) 3)l5 dgn g axlllas

ol adlas gls 20 YAIFY £ <JAY (ke b ohoye 5l e IV & /VY (0uS0ko L 065 )5 juite (cnl nSlie 40 psboas (P<4/-0)

A5 15 s das 3 (D) il elus] asls blod ) adllas 5,50 3131 517 AD/S & sbs Lo

slmog)S i 55 JeLis o5 )LS Lal sl alo)S ol 6y 53 (5015 (claolS IS léli salS T 5 ulss b 106 5 4o

AV FF rcdly gl opne 5 Cige i st 5 (<SS 5 lolBl Y guazeo) (gloysS 3 5 (6356 b 5 (S8 Y guaes) (gl 5 (S bolse 5 5 i
S sba)Saly Jloel culply sl e 008 iz b coglgl (IS lelidl 51 loj 53 culply 95,13 53 5V by (g0 el

WENY il oy
b ge ol g ()90 0pd g Egaan AgtS i (53185 ()l slale Sl slal S

Lol didlli (o ol :0A5 Cglos zudo

:llio oyl 4 slciw! o gt
Rashidi MA, Hajizadeh R, Beheshti MH, Akbari A, Poornajaf A, Khavanin A, Poornajaf M, Nickvand F,
Faghihnia Torshiz Y. The assessment of heat stress in the employees of the confectionery workshops based on
whgt and di indexes (A case study of llam city). Iran Occupational Health. 2019-2020 (Dec-Jan);16(5):40-51.

Dl 43833 < )90 CCBY-NC-SA 3.0 by (Galloo S1HT (aw piand 900 &y allie oyl plukis ™

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51.


http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

LB (laolSLlS el > olo)S oyl (b))

WYY Jlooyge Ve Dowp Vo) Jlo 0 09290
gz (V) (D, algm VoV Jlw 0 0,50 Vo v
slalize ;5 aleS (vl (2bed)l 5 6 S o3Il
Jlo 3l 0gd oo ookl 565LsS slojamls 3l dad
151"1‘7” le.mua}‘.w 09; 99 o aS odds 4.‘:‘)‘ 9 u.,sd.:
g oo Mol (0228 sl as s o M (ko)
).) G’l_o)f u’“'“_’ O‘)_"A (_go..\.._:aoul_m Lﬁua.‘>l....4 U"‘
oLy cpl 51 S5OV A F) aib oo 6,5 Lo
‘) o ‘;am Slo S as ol WBGT" ol
Sl LSl )0 i 128 b s 55k
LWBGT ozl Collae 2L Olie Gle 5 012
Sz ol Guizen (Yo NA) cwlon,s anl
(ISO') slaz okt Hlosl (WHO) coslagy
slad > coiloagy 5 (omesl (o gl (YYFY 4500
rs el g cilage o lol (NIOSH'™) LSS
LS el gt o e ilogs (el  (OSHA')
Uh9y Ole—e 4 g ol |, jasls ol (AIHA')
V) aslad pdy ole)S sl 68 oslail o lastsl
Sbez 5l Gt O oo, et ol (VY
(saL._..u))‘ Lg‘)" WBGT ua.‘>l...u L| olﬁ.m S el 42
(V1) 998 o0 drogs 05 slalaze @ o
YEIV £ IV gaals o Wb 0 Bes slos ax )3
Ol e azmilis Lol cail of 5 ool ax o
O lod pudais i Bl a0 g0 5l oo
L olyfisn b stleS 25 ofime S om S5 s
sloo ( glas glas i o 3l heae slos (5,505l
3 9—0 yosS tlemo 08,0 (slos ¢l ol slwos (gaxin
s bl o izmen (VY NQ) 0l 1,8 o
a Sles sles 5l lad g a3 5 D50 Olalllas
oolaiwl olw )3 iisly s Sy el olgie

8 Analytical Indices or Rational Indices

9 Empirical Indices

10 Wet Bulb Get Temperature

" World Health Organization

12 International Standard Organization

13 National Institute for Occupational Safety and Health
4 Occupational Safety and Health Administration

5 American Industrial Hygiene Association

16 Discomfort Index

Ao dio

slabuze o alizs 5lolyy Jelss wals ol

5 dlse oml @ (k292 Dige 0 & peien )15
12009 S Sl (San gl S8 e
T i (e B e Il 5 (ceodls (gouisS
aes 65910k Jolse abor 5l cilial (59> Ll
Logasie 5,15 slnbama o il 251 oS
daibhic 592 Lulyd ma g )15 wnl o oS olalaie
5Lk 50 . (V=1) &5ls g T b el conliels
2 S gyl Ll s 5l (b sle S qbio
Jid coale JJoas oals adgi slo)S L ol po adlata
M e 39aitd o (3l )5 e5ian slaas]9)
aS el ool lis Oladllas (A) 043 0 Lo )5 51 L5
(ool L2 olgl J—ud 5l Lol _io 15 LS
(5 jlwel)y o g9 SiS (o538 b dag Fans
Jab 3 o et Logas 5 sjlmplaislo
50 9Shls apzlae oYL ol S e yinl b il
s Lol LeyS oty wlis s et slaols) S
SSU ggrhae a5 piens b olyan (50L3 sla
i Sl el Sl e 5 g 5 35250
aS el ole ! Hle S i (V0) 058 oo 2le)S
amse & Slny 5 99,5 Jie |y ooy alos Jolos
ey oL S il az 0 YAD 4 00 655 0 sles a5
3l S sl (Jobs )8 He-baie @
oyt g odd by Sl g sles LiulEl
Y ole,S isly do Joddl wSe ol 4 a5 050 o ol
aS cwl ool s oladllas (VY ) 0) 0uS o0
adox 5l s3bej )lge vl i sl S L gz lge
Bt ol S Ty oS TS S5l Ko
oz 3 Shae palS  gle S glagisr J (Sojle)S
Jlad adl(al als (g5 ool alS (223 s
> 5 Sl sbaphisl an (Gl pas o>
s azg Ly (00-1Y) asled e sl ol 381 5,

S o Ol 45 09,00 HUatl 0als plmil sl m s

" Heat stress

2 Heat Strain

3 Heat Exhaustion
4 Dehydration

5 Heat Cramp

6 Hyperthermia

7 Hypotension

I[ran Occupational health. 2019-2-20 (Dec-Jan);16(5):40-51. \as


https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

A wasle cudled golid ,8 olBiws L as ol 8l )
S o pdells i

sty cdled S bolse oo L as” (g0l 81
O bl olSws delss g @

Ao ol cdled S e oo b aS ol 1LY
S e o el g

s § 5 § S (Bl Jofunn a5 (501,81 ¥
Wi 9 SA (a2l lsie & og Jpame ok
Jyame on
plil g (S5 onigy odwlivn b lanl jol> axllas o
9ls Sran g s)lowm g5 2 3925 5 O, wmlas
i 5 elegslon shls asla 5 won b
(89,0~ (solS 3y ISl o5 by Zigie
il il U Sl ool wiis ol o 515
5 Lo b agrlye 51 (3 ST 5 Lags Loy 4 S5
Lo Sobls i = 5l (olpg)ls B r—as (o izmon
5T 55 s (T oS5 900 e
Sd Ao el (1 Sy 5ol (Sudgelin

o i gl dlge sadl (e3LiE SV game Mg au1,E — ) JSUS
)I)Lv L dsye Sy d)L» oslelio 9 uf e oKiwd z L)§ Jo9l>m

J =

Oy S »b iz loysS Bio sl bl (ool (gla b glgl Y S
()s2)

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51. F¥

3 Q‘}J‘so o2 Ao @l el gl (VP YQ) o 5
Lo los a5 5,5 oolawl SGielgs 58 slo sl
o jaxls e liel gl pae byl )b 5l (SO
(YY) oﬁmsa ETWC

o)Ll YL jo as NS in g o)lse 4 axgi L 1A
36 Bolse 9 3l St jelaie a0 S
RV Ls 6‘d.dua.c ‘_J.-.w 6[.@-]4.000 I ‘S:Lo)f d.:)...w‘
l_g s ‘us; ‘al.?ul r’-’)l%.‘ Ol ol 4o LgoL._ﬂa LnglS)lS
eleld oo S el 595 2 Sge Jelse plulid
5 Lo )gSl Sy ol rolS jolaeany ghlesiny
25,5 &l Wl 6,5 Lo ol

I3 P9)

Ol o (Aot = hrogi O jgods adlllas ol
YO o Jels L5585 ,a Vo F g5, 2 VYRS L
sais Sl (6 o oo g, 4y 45 (ol o515
alllae S50 (5l juicte (g S o5l 2,5 Al sy,
OF I olelw) 6,855, lels y,5p,5 5
P 0 e o] 5 b ks S e sl s (0)
(Lo )5 e am o] (2 )5 S003) 5,15 ol
JOER R

Sl & yg0 opl 0 golid laolS,lS o 15 a8
oyt 9 S g9y )l B 5l adsl slge ol a5
olSiss 3y ey (all ) SE) Lol oo
N JE) (G 9 0055 Lol Slles) (S byl
(@) IS (05 Slo g (e Sldes) (S (o
Smled )3 9 005 (V S8 (it Jee) 4
Lo e & (e )0 6518 L 2l Jgame
Sl ;S pi¥ (o g0 ) JK2) 098 o0 50 3L
o 5l Sl (fSoe Y gaze (> sats 0 &
ol gaallhas o 0sis ool wl 598 sleolliws
V) glaib Began ol w3590 sl
JS2) Glgd) ols,5 8 5 (@ F U8 loysS B (]
(Olgo) Gl 5 sl 3 5l daolS IS 25T jo aS o0gs (z .Y
Sz glaib 8 0SS g 5 Gt A o>
S S loysS 23l 658l (b g SIS e
Jelie casllao pl 10 050 oo oolaiul S&S 4 1581
RO S 09,5 ¥ & golid sleolS IS ;0 59290

1353



https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

(YXWBGT ,.5) + WBGTL 5'353] /f

LB (laolSLlS el > ol )S oyl (b))

FLCJU g EYERIE JLaW) VA A CRVA TN LN
G5l o, Y- gl o lilwl 4 az g b og ol
aso,8 edaie WBGT olwlxs jo +/F ol ]

(V)
slobhow wWBGT sl b a4 b ol —
FV) 05-d 0 oolaiwl V ojleds Jgo,8 5l coauligs

(Y'Y

WBGT = 0.7t,, + 0.3t, A\ Jseyd
42 )0 > Ol 5 sled pa>Ls WBGT
o) ol )8 sl

S Blw a0 s o b sl Lo
@)

() ol 5 (Hilo 4230 w2 HlansS slos oL
oo Blad 5l (g,LS oo (99 uilomial Jedoay
M) ;oS (VY M) s glis )| s yo WBGT _asls
Gk il g ol oS ol (/Y M) L S5e8 9 (VD
Ao )8 Al pasls cnl Sk Voojled oo 8

(YY)

WBGTww= [WBGT, . + )
Vg
o pl jo oles Jolas yloy oS sl (S8 a4y o3V
YY) al a8 3 b s asdo e JIY

o oolaiwl Voo el Jo,8 I DI azlis acwsle

DI =(t,, +t,)/2 X g
o‘)f@.’tu 4> 10 Com> g é}\)l} ool als D
o)

(OC) b‘;‘s.uLw 4.?)0 (SO » kS"HJo )J 6[.60 Ztnw
°c) 3§ il 4> )0 s S gl ity
il 31 oslisal L sosls oo 5 4035 s 3
5 48,y (illy 5T mally JBSsgyS e Sy o0
235 plnil G (Ko

Lasy

;JLS)_E:J Vo f )“ as ols ul.w., daxllas Q.ﬂ sloasl
Yo 90, ('/.V\/Y))_é.S Y s 40 0SS S b
L5 asle g JLo V220 e asls b O (/YANIN) ge
30 dllas 355 1,5 ,LS Slass asog Jlw T
oK sL;ch_l?w oK 5)_5 oK 6L_.bu~.?u

fo

SAYY) anib ansly CoawisSs o pmoliiel (g5 Lid
Slalns a az g L 4o (o .0iud Bdo allhs
3 00,85 S | anlllan 4y 09,9yl a5 90 (398
i85l 15,0 SC8,S g0 Slasiie dalllas oyl
3>l G Jlosxinl I adils (35 8 ¢ iz (G
S50l sl 03 S eSS 0,8 g b
7 sbes it sles i b ) e slo il
S it adall g (gend Casb lansS slos «ounb
S i sl oo o, JLS WBGTmeter oo
Jb iy 0, L LTD Joco bndSSH 55 casella
3 ose @S oslal gl i cole Wl YA - FYA
oolaz_wl Unique (UNG508) Jo—o Jlzws 5550,
Sl e 5B s pSesll Cgzr izmen oS
511y 55 a2 SIS 45 gy 4y 30,5 oslic
Sl an ) oty g Gl las by andly g oo 5l)0
oLSS g9y 4o pated Al L plejen 5 odibons
Ot (uizred (V) 0 (6T oslil ol 08 S e
sloyiell spFoslasll Glojee Suisle s sl )l
mwles S5 hawgy Jlas les ol plbxil aore
ooz, L Domotherm TH1 Jao Jliouws Sy
3y90 oladl j5i8 clo ol 5 ol a0 FY LYY
ACGIH ol apog wlal p.cd 5 18 o
3 TNIB J5id 6 st 5 Jd LB sbo s 550
L ol 8l aS &g o (s Gl ool (s o 5 0l
5o oLS il 4z 0 YAID (goluws S SLj 5 sleo
YAID §| i 5l e slod b 31 5 Jpsb 6 o
S o0 )R Jod JB et p3 ol ile 4z o
AAE g5l o lastin] Gillas a5 cowl S5 a4 p3Y (YA)
Sl pSoslail 5l S Celups 45 ol (5,90 ol 3l &
10053 S (3iS 5 aald] (0,55 435S 52
a5 0Bl diey Wb (6,25 ol Do o plas oS
Wwazme ool wl 5l |8 (60,8 clilag cole,y jslaie
(YR) 33,5 Ssiead 5 Sb als IS Lawgs geewlos
Sl ool @l sl asdllas (2l o
e A oolin__l DI WBGT (sloasl_
5 bl ool sy 5,5 LS e g o pilie
Caizmad (YA) 00,5 0,591, 9 4 wle ACGIH'Y

17 American Conference of Governmental Industrial
Hyagienists

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51.


https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

adllas ;3 015 S 15 33l gleine 5 Kbl Sged Slaseia — ) Jgis

Ole £ jlre Sl ke
VAT £ V/VD (Jl) gy
/-0 % VIS (JWs) )8 ddsl
N ER (cm) s
YY/-Y £ E/Y K9) 59
YE/YS £ YA BMI) s o35 jasls
(303) Syl
(ZYNIY) Ve Sie
(/i YAIA) Y Eige
(% yvlo) va 5 olSwd
(A N8IY) WY oS bglses olSzwd
(L v/ ve S o ol
(Zvyh) e St g ol
»
(7 Y&/R) A claib
(7 Yalf) Vs loygS 8
(ZYIN) A oh)s e

ol B ojled Jgao CIB 5o lagyge)l cnl @l 940

Lol odls sols
3, 90 o, 31 51 LAQ/E a S ols ylid ol dslllas gl
2 O o)L el a3li bl 5l asllae
ALl alie jolate 4y a8 I 18wl aba>
390> 85 5 (YA) ACGIH o, lust_l L WBGT
Sl )5 b (FF) (VFR0 ) o)l lid ol
oold g el UY0 -5 V0 6,5 (65 cawgie
mad ad)S o aliol S wld g8 5L
ool lias £ o lads Joao LB o LSS Sleds!

el 00

e g (g3ud) ymoliame

CLPVID) ¥R i g ooy i g 2l e5 g
S oy (YY) YE 5 (YY) Y (VS VY
5 Sl T a00 Slaasin 0)50 10 eSS SleMbl
el ool SITY o les Jgaz yo ] 55 slaia;
(b sl el )y e Sl il 5 (1 S0le
Jgoz ;o alllas 9 )90 sloaxld 9 (Soiods b
ol 0] ¥ o las

ad )by iyl 5IUT 5 Gmally JSws S slagges]
o eSlse s 6 ylool o omime gl
Js—aze 3 2 g9 (Jad sloysia L DI s WBGT
el alols )3 45 g sbods (P<+/+8) ol s
o 3 WBGT sl Lo oglis oyl 790
(i 5 S Ly 208 Gt b B sleog S
5 5 et L gl ol S B L laib B
30 Ogls ol DI ez ls blad sl Ll als oays Sz
g ol L 2005 e L 8 slwog S (e
P Lslib 305 G b oS bl (ganain
b odnd SiS g 5 (b b3l by gl S
S8 S slogesl @l 9550 5 (eSS Sl
oy 5 ¥ oleds Jgaz 5o (il 50T 5 el
el oo ooy Hlias ) oo,leds

sl arli b gleo sles oo g )b se (Siann
3P 0) 8,las 099 axdlas 5,50 slo pxie
56T 5 el S, (6 )lel slagygos] b 3l
ua.’>L_uJ o ‘_g)L_.c] )‘J ) &_)sLOJ 54.5)-'0&.:.’ Q”Jb)‘ﬁ
(b 5 sles (i sles o e s WBGT
5 o5 ey L)l A )3 (oo Cugb) 5 LS sles
39 2o SS OLeMb| (P<+/+ D) o sao Ly S 368

adllas 3)90 (slayadls 5 (5ol e lamns (sl yio)ly jlme Blyzal g ke =T Jous

il Jme Bl g (0L adllas 3590 sl iel )l

YV/OA = ¥Y/VD ARIAMER A% (°C) Lanb y slod
YE/YA - S5 -A YENA £ YIVA (°C) Kz slod
YO/NY - ¥£/2Y VYN £ ¥/.Y (°C) luwsS slod

YYIY - A YAIVY £ \/aY (%) (oo Carsbo)

(MVS) Isa (> o pos

Yo - YV/E- YEIFA £ /vy (°C) Slos slos
YY/$5 - ¥Y/08 YA/OY £ YA (°CCYWBGT

YY/EE - ¥¥ YY/NA £ YIVY (°C) DI

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51. \td


https://ioh.iums.ac.ir/article-1-2656-fa.html

68 (clwol8)lS lels 1> ole)S oyl (b))

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

\R4

(€) adllas cloasls Sl
s T s T T
- <« 14 % o

—~
pry

.n_ﬁuo"‘})b'uii)#ﬁ/)balidb)f)é .L;)'leéol}9n_§&f/d|4ii¢.|o)é

Y¥,qY

YEA¥
YY,PF
YY,Y
Y15
Y-Af I
YA I

WBGTuasls Dlg=sls

Jyaxe [ g5

S8 5 1518 /glo s 5

Jyaze b b g5 cus p aalllas )50 (laadls (il =) 13900

b s g addllas 3j50 slo e ls (1SSl -y Jg-\?

o5 ok AL Jad
Ll 9 ooke il Glol g pSilee o asls
Jme B Slse
YV/EY-YE/FL YAlaA Y0 YVNO-YY/o8 YY/58 £ YA (°c)WBGT
YY/FE-YO/FY  XY/YS LYV YV/F0-F¥ YE ALYV (°c) DI
P ol S i 5 3l o byl Js
Value
asely 9 nSobe asely 3 ooke o asls
Je Bl Slime Bl
o/ SYYY O YOIE-YFIOA YRAVEY/FE YREAYAINY YWY E VSN (°c)WBGT
o SYeE O YEINNSYONY O YLSAEY/FE YVEE-FVY. YV EY/VY (°c) DI

S slod b (Jame slajial)ly 5 apadld (i (Stuor o9o)] @l —£ Jgo

(%) RH °C)Tg  (C)Tnw  (°C)Ta

(°C)DI (°C)WBGT oo (sl piie 5 ol

Sejelsied el

— .58 R o[y ooNF

</+v0 ofep (°C) ilad (glo

3 slobes dalse cn Sete 5l (S (ole S il
s | G;Ail O g ol 8l 63.‘)[53 > Slos ‘@‘9)
3 eolid slaolS 15 el 039 ,al Lano (1,8 56
Ol s yolas Jiblie )0 g Jlu 0,5 Jguad )0 o394
Ol 50 aiilios (2l S ol (o ae 3 3L

v

p-value<-./-os p-value<./-yss=

Sg=>9 LQ)LAT )b = QBLE;_; LS;L;m LSL°~>L3 i
055 59 ke ) 5eSilee 454 ysloty P01+ 0) il
eSiloo L ol e 5l iy YEIV & YV ( Sleo L

g YEIFY £ - /A¥

G S A g Sy

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51.


https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

e g (g3ud) ymoliame

o3l a4l aw 3 a8 by uilyly 3IUT g udly JSsg)S o)l elagygeil mbs —0 Jgas

P- Value [FES o & xSojlul glas )
S Sldl 5 (0L S Bll 5 (e S Bldl 5 (0L il
SRR ADAREA VAN YAIOY + YIAS YYIOF £ 0/« (CCYWBGT
/Y ARVAYZE=A VAT YeIVY £ YIVE YAIVY £ 8/44 CC) Tnw
/oA YY/A £ T8 YEIYA £ YIVY YO/or £ £/ C)Ta
o/+YA TY/OR £ Y/YA YE/50 £ F\A ANINEE=NAY C)Te
ol YY/£0 £ Y00 YAEA £Y/\Y YAIDY £ V/¥) RH (%)

ACGIH 3kl b adllas 5,90 sl pasls aulio gl —1 Joua

(3253) Slsl ke
(°C)WBGT -
ZAMAIR (YA'C 31 5 o) 'sloe s> 5
(7 Aols) AS (YA'C 31 5 VL) jbro s> (VL
(Z) ¥ (Y07 5l 5 o) Teudlo s 5
AYA AR (Y0°C 1 5 VL) cudlye d> (YL
(°C)DI -
(£ )+ A
(-0 (i) S
(% Wyio) Ve bwgie
(% Aols) AS LS

" Threshold Limit Value
2 Action Limit Value

e 5 " olganss 45 glaalllan el drzgs B3
2055 Lid ol S eyl Sl (o) S
aS ol plid cwsels plxl wis 5,0 s i g s
65 Lama ;5 (WBGT) jlassS 5 slos asls
S laitiwl a5 SYL sl Juad o (golid )1 515
5 o Olsllas 5l ol mlos (YY) ol o0
(Y) oL 5 oldjaes pizmen 5 (YA) oK
b s slobae ,3 JELs LS5 45 ols olis
] e R N F- SVRWVIPR PR C IR D] =i
10 il ol o JEls o5 LS 45 aso e oli
S uld il e glabao jo oLl Juad

5,18 @leyS Gyl (Byme po ailioe 0,8
e Sl 45 ol Lt ol aalllae b
ol o Jit slneg S5 sles ;o WBGT
Lme o> 3 5L (YA) ACGIH-2017 o st
A sog S ps o )3 g NS (rizmen wllioe
Sy S92y gty a5 SR L 8 5 (S b
5oli5 slaels IS el o5 o ,Laids (<< D)

18 Biswas

DI s WBGT slo ozl 5l solat ol Lo aalllas
Ol 5 55 (ol3 laol )5 (e ols le )5 (pw ]

S BUCREISSIEITS
3 Jastiwl bl aslas 3,50 sol5 S ;.0 WBGT
ag>lge Jlome dgu> a > 280 4 (YA) ACGIH-2017
oo a5l YL (YF) (VY0 il ng) olpl i
LB e (e ld (ke Grizres ol o0
sboaglon am il (2yne ) wud dla> 55 (DD
7 Sled dey oo Sl 235 18 (LSl AL
s WBGT ozl (lusss § Sz slos 4 s
Sl gools I 80 5 S5 coms o in |, DI
s WBGT (azls s 5l s (09 Vb s (n Sinees
30 5 sl Loy il oo 5 sl oYL DI
5 Sl g 0ums S (s S ojlail 095 plore
a5 apd o i Egdge Cpl 1M sads alid O 5y yus
G 55 Olpe $0L3 (a5 )15 o el IS8
allas sl par L s Loy a5 ilansls VL

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51. FA


https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

LB (laolSLlS el > ol )S oyl (b))

Gl L g5 god ccaLite Olslllas jo a8 3
Lyl o g ooy Slae Ollllas g4 51 413 )3 alox]
Ol eimen 0 il o 2iolos] g ool S
&ﬂ)o u‘;)ww‘uim u.:‘;: 09)&— W‘W
g Sa Ll | wlse SLlao > 54 S
Sgdn s Sleogas Jod jl gob; eaiiS hguse
sl lon g (S amou b ol 8l Hbs 9
b oo g9 5 (SO) S ()9 i ((Sslie
sdal Gty bl 04l o el a5 0,10 0439 (5,8

(FY) aols lcedsl LB g o (3.3
o Sglas pols ardllas i Lol mls bl 5
aS 5, 9b 4 il 029 Sao sleo b Conim
S A 0e Gl 5l i Uy Gl sl (Sl
5 o3l ded 51 T lidn ) Lol vy o
Comd § o Sac 0355 § (52,2 o, ¢y sl
Jod 5l 59 b Sl eimren g oy e
O &S Senlond el & 05 Oliee 9 <8 GLpa
sl 5hasT L (FY) ansl asls g sYL Sles sles
9 (FF) o, o M pio aalllae b ol aalllas
ol 0l SlgSem (FY) 7 )b aalllhe o imen
Ol 3l it (5 aS s e ol olallas
55 5oL laolS IS (el (sadS Loy b b
32 L G55 Ll aiilygn alosS o e
sladb ;3 (Sby L 5 ;3 il slooy S )
5 Oelpln g 0l 18 65Vl (ol S u il (o yme
68l i L co gyl (s oleladl 3l e
oles G2alS (LIS Giigel il gla Gardys
e $)1 85 5l Bl Jolwg 5l sl S

20 Morphology
21 Beshir
22 Burse

¥4

@by ool b agzlse 13 )5 slaidu ooles 5o
el 39 I3 (ime 4z g3 b (izren aiBL
oS by doe L g, 509,555 9 WBGT sl
S0 s a5 085 Al Glgi e (P14 0)
(=8 Biwd) a3l (=L sLo )5 ozl g0 ol
O bl 9 8 swog S 5 sy 2 ) 25U ey
L agzrlye 5o (Jid amly 99 (ol (5505 5 axsls
=l bug a5 lasdlas o aiiis i ob,S
S22 sLeels )5 Glels (59, o o)) Se 5 00l
a5 ol it dalllae gl b alool o oyl 0
5 (0355) gio i 5 g5 WBGT (a5l (ko
Oy ez g 035 YL ACGIH-2010 o ,last!
Sl Jed sloog 55 plow LyoysS 05,5 )
L aS(YE) (p<+ /- 0) cils 0525 s Ll jlo mine
a2 oo plid Oldlas pl ojls Slgeen Lo aslllas
Py WSl S ae 4 4z e ik (slaeg S
518 @le S el (B yre 3

WBGT o axli 5 Slos glod s s &b
PZel0) il dg2g 5,ld e (S DI
Oe=re 9 O, 5 lies Sllllas 5l Jol> s
WBGT ol oy a5 ol ol o), Ko g o,
Ceilas 325 (bl o s ( Siwed Slos sloo
Slyen ; ol adllas L as (Fr ) (p>+/0)
Saa b o )Ken 5 oo bawgi a5 glasdlas ;o 55l
oS ool ot il i ahal) olbs)]
O)g—e Snl Ol 53 e 5 S8l 58 (ST
O SIS e (Nian a5 0l ylid il (ed S
(P<+/+Q) cils vg29 s ko s WBGT ol
5 o> axdllas 5 jlai Jlosren Lo aslllas L as™ (FY)
ol 5 5 alSesles] Ll o oS
S psle oS 5 JELS s e kb 5 o, 4085
aS Jb o (F)) atils o8 b asllas o lhiol
olod g 009 "t Sloe aalllas g4 5 Lol dalllas
y9=a dalllae ;o (53LE laolS )5 (5 5 0,0 ulells
abls

pos L SloSpp 9y j0 a5 cnl ;S5 an o3y
plasl lagasls 5 Lol dopiio o (Slo> 0

19 Field study

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51.


https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

heat exposure in the work environment in Jeddah.
Environ Monitor Assess. 1996;40(3):225-37.

9. 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.

10. Dehghan H, Yazdanirad S, Rahimi Y.
Evaluation of thermal stress using the application of
temperature index of Guysan, thermal stress index
and oral temperature index in employed people in
Isfahan. Health SystRes. 2013;9(12):1321-8.

11. Motamedzadeh M, Eshaghi M, Sepehr P.
Assess the exposure of workers to heat and provide a
thermal stress control plan at Profil Company.
Occuop Health J. 2014;1(3):53-9.

12. Balghan Abadi S, Mehdipour, Mohammadi A,
Teizrou M. Investigating the Relationship between
Thermal Strain Level and Dehydration Level in
Sugar Factory Workers. Occup Health J.
2016;3(3):16-23.

13. 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.

14. Ali Abadi 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 Occupational Med. 2014;6(1):48-56.

15. Kovats RS, Hajat S. Heat stress and public
health: a critical review. Ann Rev Public Health.
2008;29:41-55.

16. Hajizadeh R, Beheshti MH, Khodaparast I,
Malekoti J, Rahimi H. Study of thermal stress in
small businesses in Qom. Health Safe Work.
2013;3(4):59-68.

17. 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.

18. 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.

19. Falahati M, Ali Mohammadi I, 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.

20. 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.

e g (g3ud) ymoliame

5 sles (ol ialS Cyz ohig dx gl g Eaudae drges
9 Lo S L agzloe e 5 lasme i Cugb) g
Y sl (e Jolaz a1 (] 51 (30 slags Lo
33 slaolS )l o el 5 LS col ;55 4
@] Gl ol (6,985 Jaine (g8 )0 S92 90

s ot Loy Sl Jloay s b o
50 adlie cowliol g5 bl b o0 g 5 a8

4 3B on Aoyl g 039 SV sl S B e
3928 e S5 Jotae 3blie )3 S92 90 slalivl
Sy Sy s ciblgs Ll Ll

S g gy oS

4 Sl obod jlabewsnay caddllas ol G onsd

ez g dledges (5 Gdos (pl plil o 1) Lo
9 oeeld 9 ! L ol Cblagy 350 (LSS
..\.uLo.aGA ‘5':‘.))..\3 9 ,S“..; 5 6‘5&5 Lngolf)lf u.AJs.AM‘

References

1. Golbabaei F, Omidvar M. Man thermal
environment. Second ed. 2008.

2. Nassiri P, Koohpaei A, Zeraati H, Shalkouhi PJ.
Evaluation of exposure to whole-body vibration and
its health effects on train operators in Tehran-
Andimeshk line, Iran. J Low Freq Noise Vibr Act
Control. 2009;28(4):285-94.

3. Nassiri P, Koohpaei A, Zeraati H, Shalkouhi PJ.
Train passengers comfort with regard to whole-body
vibration. J Low Freq Noise Vibr Act Control.
2011;30(2):125-36.

4. 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. Iran Occup Health.
2018;15(3):118-28.

65, 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.
Iran Occup Health. 2015;12(2).

6. Beheshti MH, Hajizadeh R, Mehri A, Borhani
Jebeli M. Modeling the result of hexane leakage from
storage tanks and planning a emergency response
programm in a petrochemical complex. Iran Occup
Health. 2016;13(1):69-79.

7. Koohpaei A. Semi-quantitative risk assessment
of occupational exposure area industrial wastewater
Treatment unit in an oil refinery and chemical
contaminants. Iran Occup Health. 2019;15(6):10-20.

8. Noweir MH, Moreb AA, Bafail AO. Study of

Iran Occupational health. 2019-2020 (Dec-Jan);16(5):40-51. o


https://ioh.iums.ac.ir/article-1-2656-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

LB (laolSLlS el > olo)S oyl (b))

21. Parsons K. Heat stress standard 1SO 7243 and
its global application. Indust health. 2006;44(3):368-
79.

22. 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.

23. Safety NIfO, Health. Criteria for a
Recommended Standard... Occupational Exposure to
Hot Environments: US Department of Health,
Education, and Welfare; Health Services and Mental
Health  Administration; National Institute for
Occupational Safety and Health; 1972.

24. Hajizadeh r, Golbabaei F, Ismail Pour MR,
Beheshti MH, Mehri A, Hosseini M, et al. Evaluation
of thermal stress in the work of brick factories based
on WBGT index in Qom. Occup Health Safe.
2015;4(4):9-20.

25. Sybanban SAR, Ali Abadi M, Babaei Y,
Farhadian M, Jalali M, Kalantari B, et al.
Investigation of relationship between thermal stress
and its physiological response in order to determine
the optimal and thermal conductivity index. J Occup
Health Engineer. 2014;1(1):8-15.

26. Chen ML, Chen CJ, Yeh WY, Huang JW, Mao
IF. Heat stress evaluation and worker fatigue in a
steel plant. AIHA J. 2003;64(3):352-9.

27. Jafari Mj, Hoorfrast G, Salehpour S, Khodkarim
S, Heidarnejad N. Comparison of Correlation of
Thermal Stress Indicators with Temperature of
Guysan, Physiological Stroke and Physiological
Strain Based on Heart Rate with Heart Rate and
Tympanic Temperature of Glass Workers. J Safe
Prom Injur Prev. 2014;2(1):55-64.

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

29. 1SO-9886. Ergonomics-Evaluation of Thermal
Strain by Physiological Measurements: International
Organization for Standardization; 2004.

30. 1SO-2290. Ergonomics of the thermal
environment-Estimation of thermal insulation and
water vapour resistance of a clothing ensemble.
International ~ Organization for  Standardization
Geneva, Switzerland; 2007.

31. Kralikova R, Sokolova H, Wessely E. Thermal
environment evaluation according to indices in
industrial workplaces. Procedia Engineer.
2014;69:158-67.

32. 1SO . 7243, 1989, Hot environments-
Estimation of heat stress on working man, based on
the WBGT-index (wet bulb globe temperature).
Geneva: International Standards Organization. 1989.

33. Ismail Pour MR, Golbabaei F, Khodayari F.
Investigation of productivity decrease caused by heat
stress in various job duties of the city of Dareh Shahr.
Health Safe Work. 2015;5(3):63-74.

34. Sohar E, Adar R, Kaly J. Comparison of the
environmental heat load in various parts of Israel.
Bull Res Counc Israel E. 1963;10:111-5.

35. Epstein Y, Moran DS. Thermal comfort and the
heat stress indices. Indust Health. 2006;44(3):388-98.

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

37. Biswas R, Samanta A, Saha P. Cardiac strain of
confectionery worker in relation to heat exposure
during regular work shift. Indian J Occup Environ
Med. 2011;15(3):120.

38. Monazzam MR, Golbabaei F, Hematjo R,
Hosseini M, Nassiri P, Dehghan SF. Evaluation of
DI, WBGT and Swreq/PHS heat stress indices for
estimating the heat load on the employees of a
petrochemical industry. Iran J Occup Health.
2014;6(1):6-10.

39. Hame Rezaei M, Golbabaei F, Nasiri P, Azam
K, Farhang Dehghan S, Fathi A, et al. Determination
of optimal index for evaluation of thermal stress
according to physiological parameters in steel
industry. Work Health Safe. 2018;8(2):163-74.

40. Ardasher K, Aliabadi M. Indices of heat stress
and validate them in a steel casting Mobarake. Iran
Occup Health. 2005;2(3).

41. Habibi P, Momeni R, Dehghan H. Relationship
of environmental, physiological, and perceptual heat
stress indices in Iranian Men. International journal of
preventive medicine. 2015;6.

42. 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(2):90-5.

43. Burse RL. Sex differences in human
thermoregulatory response to heat and cold stress.
Hum Factors. 1979;21(6):687-99.

44. Beshir M, Ramsey J, editors. Perception and
performance in the heat. Proceedings of the Human
Factors Society Annual Meeting; 1980: Sage
Publications Sage CA: Los Angeles, CA.

I[ran Occupational health. 2019-2-20 (Dec-Jan);16(5):40-51. o)


https://ioh.iums.ac.ir/article-1-2656-fa.html
http://www.tcpdf.org

