[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

Occupational Medicine Quarterly Journal I b ganss cale aslilad

Vol. 17, No. 1, Spring 2025 a4 ‘,‘Lf_;g;,gi}?;w.&f‘, VECE ) oled VY o
Pages: 88-100 ’5(}:»'»}’ M-V e e amio

919353990 afllae S 23bgy SLad el g Sl Of g

T Sspely50,8 llaku and, ¢ 00l50L3 olgzdase o ¥ (5 ol (G

00 S>

3

1y ri (Foiy 5 andls o3 cadls (Sl pl a5 conl ol hiod 58l ncon Slegdge S| (S an meldl s 5 Sl Giale,S e
SR Gl g ol Sless S (oyme 10 oS s GluS gl Gl S o 5 5l slad j0 a5 Sl ehg @ olili WS e daags
3 e el i adlas oplels code (g9, p el Ol Al loacs g Ul ) addllas pl Goe 1055 o

alge SRS g (Bl sla il (Brme g oay ol w50 0elels 6 ndyees]
slabizme )0 woldl DIt Al gladia dtne) )0 oud bl (olline Sliizd b » WST L (y) 5950 alllae ool gy B,
5 PubMed Scopus sledlbl (glaelSsly 5l esliial b Yo -B-Yo¥Y lajlo alols 5 oad ol o¥lie ol 43S &jgo  Jid

D85 8 ey 3y oS eyl 5 S mdveT by, sl el el i slaoslyands s Web of Science

(2o el Gl g Lasme slos Gl ol (el 5 (it sladanme (59, p el Dl eis 36 a5 ol L SVl (o sl
Sy wiile s by mlio 5l (36 ks ol b sl aliiie glacs Lo SRl dsn (Sogll (i slysle andl b agzrlye 2al3dl
aBbse golamdl (b Gl g 59000 (A 5 (Olge Bpas sy ooyl ol ladl) Blg; Cudl 4 Loy pe Jlass 50l 5 (0> 5551
Fond flea G g (comer olaxinl Glie) Camiba el o Gl 1 08l Dt ol 50 Gelld Cdls (g pdiconl (D3 Cex
GOt b ablin )0 picw oUlg) lbail ColblB g (o8l Ol s b dag o slooled (jliae g9 aiels) agalge (ouddl Ol yss 51 L506 I JI

D9 o 03l (o8l Ol s b agalge 51 iU
aldl D 36 e 910 g, Jelie alex 5l chlisee Jelie ol b (Slezr (il G e 4 el Dl (g e
aile chpis SIS Sl o Lo 9 (25158 5l lod i il Wl g0 Dl i b albin (2lo)S oyl (I g me) Sl oS 5
sla el 5l oolannl 5wl Sl ess b Gkl sl 5l sLad (nlélds 00,5 Solga (liee (1 g (203 3 Shas (o328 3 Shes alS

BRSE-N) CML. o“\.l.;'" Lgl_asu,.Jl:> 4 auilen U aus )L.\,..li 5 Oye

Ol «SULSLI (S 3y pole sltils cuiblangs 23213 IS hosl 9 (51 4635 Cailngs guodign 59,5 (5148 3> Calilags swdigo Jluikils '
Ol «SULS LI (S g pole sltils cuiblngs 231 caumo Cadblngs g 29,5 haazmo Cadlrgs g igo S sbiusl "

Olpal 332 331 3930 dugb (Sl g poke Bl «urins | U (Slos slow Olighizes 35 po w5l 46> Cablngs 2l guwlii i
m.asghari2011@gmail.com : g s8Il oy ¢+ A1 AF VDOV AA 2 ulod (il (U ghumo d3iumns 35)

VEY/0/PF s pdy gl VW F/) e ndlys g )b

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

O Ken g 60l soge AED

PV ) I VU I UPRCIR VIR B PH B L P L P
ol
T o3 1ym s ol s Syl Sl Gl o
il ny ord @l s ol Slis gloasly (S
3 st LT glodl (12 31 i sy s JLazo oL
A el gaeleg 5
oSyl gsds (120 51 G ol L Jlazl 4l
S el aelen py dad
Ol b ewse slaplsh (157 51 i) Yl
A ailes ool Swibg zsl ceyu
ol ISz o sble (157 51 i) YlaIl
Mb@
Lo ol oV s i 33l (155 51 i) Vel []
(V)ogd oo ovalive
el S o 5 5L slad o o il gy 4 (OIS
s 5 T Sless Sl Sy o oS ais JLS s
Db by SYsb e sl el (S Ll 06,5 0 )8
e Wlgi oo Do jlh0 50 a5 WSS I8 (o pme 50 s A
il s gladgzlse 5 Slls mad 5 pend il 4
Sl o A)ogd oz Sjlse joeb (riren g oad
358 0,ldee 90 dga o Lo i a5 Cewl oads o, Lal Silalllas
U ol (2 pme 50 L 8l g Lol ) oy 0 ol lél
Sboglad o ISl S8 alse 5 ol ol
a5k slad o ol laidn st 313 (n 5 o]
(S 5mle (55,5laS WS L3 il cos Laditas
o9 S Ol eizmen e by olae 5 (5 lo S
38 6akeS SVgame oy LS 0 LS5l 86
S 2l Ve Loyl wiis Colled 4 ot sl anses
() 00 i )5F polio ol
oty plas o lse 5 Ol Sl @l Jl ool b
syl Slawd o yude allanlie 0,95 0 i A4 Caio
2SS wlejle 5 Ol axgs by, Jeline opleld
ool Joo 4y ounligy p Jolie b dunlie o (relelts ol (59,
2 odle oS wile gt 4 Jélie ol cosle
oo ol bt slasial b g Jod ol 5o oud g sl S
5 6oz bl 36 Cod b by, bl o e8>

CCBY-NC4.0

dadie

axlye Glodes ame Dlaags 5 OMane b j2y 0555l
ol SLes (Sl s sdes Slayags opl 5l S e
Sl @exd queldl S o ele (ntege ((VSlos
s 2y SdeaSTgs clale il ool o o glaslls
OF 20 g 42,0 17 (e 4 lga &l a4z (58
Cel Wiy, ol dalol a5 aoo co lis s i 9 00 piens
o b ognlos a2 50 OJA B V/F e 4y lom slos 2l
Y)Y

b 599095 )15 a2l 50wl s Jollom Sleo
Y0 o gl 1 ol wles il ouSiles YO F
FI10 sgu> Lol> 58 LL o g oS cile ax 0 ¥ oog0s
syl clale by .l 00,5 0,40, o5 Sle ax o
Wil G530 (o 5o ol g M) ded s b slailsls
O 08 sled 5eSilee al8l 99290 sl oo el Ly 55
Syolp oL il ass IO 00 1, e YV oo Jlo b
a2l b (ol 5o Cunlal pos plad S92y b ailongas
2 S kS sl 4 Ly a5 cab LB
2095 Sbed (nyte)S A ey 08 el Gl ol 5 (sl
N(\JA 9 RVORSRRVAPESPLON g | W S-S5 I 2

ol 53 Jsllipm ols Lot o @] iy a5 bl
Baosl 5 sl G550 5 e meldl Sy ) pslane
izl )0 et 5 B Gees 08 s 5 ol slasSl
b Dygo 4 Wl o5 col (T (e by 5 (o
s Geb g oS S80Sl lacdld I L ses £
welBl i aie o Glosle lil Sl gl
Las ol s ol lulid )0 et 455 5l cwl o jle
b peiiee ol g wdl Sglite a8 )0 jhenedl LS 5
(B D) IS5 oo 1 sl clad y pitins o

e o ol Shes Jollom cxe YooV Jlo
(IPCC: Intergovernmental Panel on Climate Change)
walsd o8 piiie lp g ol Sldi 050 53 (e )1
by Jlal a el s )5 ez (0B 5 2 (S (g,
S5 Gialidl @y bsyye 3T Jlo oy o s Gaalidl i
dod () 9 (S Slaptans Shl o Sl lalRls
REPRR SR PERTANK S CRCHS P IE PP E
D aile> (6 yiin sle,S wald sanl ars wix U Yl


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

Ba.

o Sy slad el g @aldl O i

S5 adg wiile e j5ebes mlio (S50 lils-0
&3k 5 sueh )95
cgms e o] ol adl ) g, Dl 4 bogs e Jila-$
(oo G s

O8N eoladl by (il 5 55900 5=V

556 (e walpd ulul g oS 0ged (g Ol o
ooyl GlBl g ey Sl oo e el DS
OF)asb e ol

tle)S (ol (2al33l g Jaoe glos ul3dl Y

5 B Sl sleyeSl gl Slasgerme ole)S
ol g G @l g S S S albe 2
L 65k Gl oty (IS slod 395 o0 Dguims i
dgo slos g (ol slaygSt I pudplie Gliae 5 Janome
oyl > Cagb, 5 il GleS dse by e e
ol wilbige (Solm ol Gl )0 See (2
eSS slehoe gl o ) 055 )5 it 5 58
Ayllg plonil anile (o Lulpd g 0l )35 oo a5 5L (sla2
Sliegs 5l ookl olen 4 oS (S g e (S
OV F)oss lal i auaid comw Wlgs oo owts sbla>

Ll wles @8 1) 053 (ol &)l wlgice oo Ypane
&ly )2 0)ls HgSlh paiz 4 (St o] Hlde 5 (SsSz
Jela OB le)S il Glies &5 (s Jole ez
oo 13l s le aimo oo 1,3 50 cow | 55 slalaoe o
Tl et alse Ol Co e 5 (20 sloyS eush,
BLA Vb G o) 08 sloygiSB 5 (b g95 (S
3929 oS L Bl pas JSie (Bgy0 - (s DI (59
P e B 3 (Gl (e llyd g ol (55len
OVl o oS )b s

g so (ol agzlge) wad slo)S L o oligS agrlse
a e Logiiies 5 00l G (ee slos (al3dl 4 e
(@lS s glagil, pl LSl (LU slag e
wbS slbSeh b obS (Ss (Dlas glacal,s
oo g Soe SYoeb aples 15U 0gd Ceodl caiSayags
Jalts a8 il osd 515 50 )5 slalame jo LS
slaslom 5 Olgy Sadlor 230« SBgpe - 5 slags e
) Y )l c5adS oo

oS wlools (ylis ) Se j9b 4y SG5glgmonn] adlllas (o

CCBY-NC4.0

B Jle 08 Jgad 50 ohg o] Olpd (rizen g senld]
Gor bt b oagzlee Jelin opl jo0 @Bl jo0 05,5 e
ool pyle I8 il Tl Jelse plsie 4 caslial
LS s el Luls 5l 5b e Sl e
6B b onleld digy ozmen (Jid Sglite slaguiejls
Sliazs 3 eolaiul ( GYeb agalee Olels (pudglo
2By 5 (JAS O 9 DU Sl (610,95 2 pae 5 59,8
Eoe 3 390 ool ool el by Jelive ;0 g 4 ol
et bl i Gl B0 slaglen 5 SV
ol 313 Jlo 05 Jgad )3 0y ale)S slogm
RQRIA R RT3

Odels 4y bgy e sloa> alS p wiles o oud8l Ol s
U0 IV JV PGS [N PE SO JCH JUUFE SR KU N
on dilize sapiam » b Ly S e bl oelils
e plams 5 ($9)8 (ol (oS oltws alex I L]
5 #Sly sllen s il 5 el el (g5
Baa [V V)06d e 55 0 o Colgs 10 g puSTg e
o oeel8l Ol alise slaass g L] oy e oyl
2 e syl G adlae oplels e s,
Sl (e 5 oy (nl pln )0 Geléls s pdye]
b ISy (Sl
IR O

Olids @l » oST L ol e adllas
w8l Ol sy alizee loacis die) 0 0ud .algu'l ‘éJ.LoJlu._»
5 ol ol OYlie ol 48 5 O g0 Jid slasxe o
oSyl 5l eolimal L Yo R Y YT sl alols
s Web of Science , PubMed Scopus  sledb!
Sl lsy Glad Gelels (il Olpis slaoslsuls
W8S 3 sz 3)90 (2lo)S el 5

Oeleld g (Lid sladaizme 59) 1 paldl Slyes 236 -

S35 2 el Slots 250 Gl o (IS guail SO 0
3905 Oy ) slaalaz 5o ol nlels 5 (Jid slalaoe

sl oyl Gl g basoe sles (al33l-)

lga _Sol1-Y

(UV) iy (sl anisl L agrlse il 8l-Y

Ol Gk 5l alice slacslon-¥


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

O Ken g 60l soge WV B

Eolym s s B Ll @isdS ol 4o il
50 ol £F 5 ool &) Gl sleoyge Job o smio
NOWH PVJCHR JCHN. S RO TP gl W DT W W
50 ydem Ll ool &) cas sla ion ples jo olayg, #F 4l
ATVl 08gs dilowy dal Slucwsl g (g5lue 3 3blie
(Vulnerability) ;3 coml -Y
5 ol Ol (ol cwlag gl YerA Jlo o
arol> Cdle wlal oy 51 SO Glge a4 ) olse
b ooged 39ad 1) g sloyslS 5 009 el sy
doliahd anled pyaeby 1) ol olal slbacl
el b @) gas glo )i Sl il plojle
axal> ol Bl Cadl cbslas jelaie 4 clilagy Gisu o )8
ol 03505 ciige lsn 5 T Sliis sgu Sll lie 4o
ol dolinked ooas clo st
Silucgd b
I3 5 Ol Sl 45 Cdlas (5 oyl (Sb3)1*
Codlw o 19a g ool Ol pas Sl oges adeie®
oo 5 O i Jgallom Sl b5l (3,155 (magms 50
pae kg o3l b pies 39 bz 4z )3 1) 6 pdycan]
Gy s 5 o s it Sl L 3l Lo U
HQR PRVAYON:
amola 5l S5 Ojga IPCC Lawg (g pdycaw]
S0 98,8 o i 55 aqlye 5 Bl ol
3 oas Sl 4 S8 g gems Slawiul Gl ol ®
lop 5 T Sl 51 30 31
b osme b allie ) picms Ul ldal coLlE*
@>lse ;|
5 2l Olsi b bad e slagpuled Glis 5 aisls agzloe®
(YA YA) lsa
o> ool o lil 3> aw p aS aS Cul SA a3
Sty Gl Ll Caz aed 4 0g wialys oy
Gl Olee 4z o S walss ek wo)d s
Ao olile pdicent (e Bl iin esls
Dy dles iy o8l Ol s

CCBY-NC4.0

G e 9 Sy g B)lse & (LS Elssl oag a) 0,5 slse
slacww] 5 ol 85t 550 40 Ll (YT 0 S5 0o
2 58S LB ol vezy (g6 Sl Sl IS 1 86
cle 4 bows @S Hoges i) b Wl oo LS 5,00
WS o 9 35 03 poe (bl SlaSine (385 b (B
5 ON sres slod li8l g oo Dolgm Slaey o8l oo
5 69y 3 e U o 2D g Slube Gl rals
Obey Pl (s RS2 (Supd (S dlex 5l W)l
(Sl el ylebgr el e ol oglas (ST
Sl (Soe a5 plin GRS eizmen 5 (Sialow g 35 03
(YTl ansls b eyl 5 69000 S SalS

2053 b Gk 5l aslyi e rizen ool byl
(oS g B S 09> Ol dlex Sl elaB Ol >
p5 ey 5,8 o3l pen 4 (Sejslinid slotiSly
2 Sl dgdoe pleed dlge D> el gbye
Slgo 283 9 peadglie (@98 (i Wlgi oo (N 55 0 sled
Wilg oo s a8l ams s ) b aSedl aile gom
5 355 RIP g i b 5l pgens eles Bl 4 i
lord dlge ) Dl 4 allg e Cassy 55 Ol
SuSly cl Sas eizen W gles oS S8
ORIl Tse e Gl iy JBz 5 myed 1) laasedl
hlog Fo) pae dle a4 Sl (S (LS 5l (B s
s T 5 ooliiesl b aixSs osliiasl LT 51 g0,5 clslis
ool oy yo olpsles (Jle plgie 4 sl e yol
il 3 b S edl (o yme o iy osill j5b 4y ole)S
pas g YU les o bl Sldlas 5l o5 ol 28,5
e glee a) wlools plas 1) oleawd Slge Joos
2 B Joy s olipsleS )0 LSSl b Ceagens
YFYE V) (ps8 clodams

e Dl 0 Shes yr (rizeen Lo slos (2ol
I st s bame Wb slos 355 o 3l 5
L cVgame wlge gad o8 355 b ol )b
otk 08 5 b mizmen g 55 OIS Gl dasileny
o amse il Las alil LSS Sliages oo


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

Bay

o Sy slad el g @aldl O i

B — Sl el

Ol 2 Fge Jolse 5 s piyaanl ) IS0

= €l LS laome S o e b fae Sujslsnsed elss
(V) YL s s g (F9) 055 8Ll (slls «(FO) 5
L S ot 455t e S il 55
e 33 55 (F XP) 50 slais lons 5 (FA) VL g s
500, LS ol il 45 LS LS aites oloS s
Pl 5oyt (Bl ol s Ggelyiens Gl elels
Lo S L oo slos)bo jlzs i Lo 5 0 LS
il 45T SIS 5 (00),10,k (b)) eizren (F1)igd oo
Gl s b pme 55 pien (FHR b LS L das e (6 )les
Ao 5 YU slos Uy sl e 43 LS plSin 5l
S 5l G S ae aiile (Say S @ b ye sl )3
Slas 3l ool wl sgu 3,0 ds slaglo 5l solazwl 4 (AV) S
) L 5l eolial § Lol Jlaaiol (BT 0)),a5ke
St B85 5> b g e 5 (OF
bt 2l )5 il sl o (555 slos S
Sl o )0 IS plSin oS Sgai 0Lt Wl (OF O0)ALLun
G ycan dOY) LS LT G yo pae aiile ol giSG o8
cblis @ligon 5l eolaul pae 5 (DAY i slaasligs
ol A S s 6 pincal cow (0 ad
e (512,556 NS b 4 00,5 o )] B)lse 5 le S

LI Iy VY [ R PRE- SR LW W 3 B PR

CCBY-NC4.0

ol -F

Al g wdlie 98 (515 5 (Fgy0 Jalye Slis Conlis
Sl oyl s 5 ol az 5,8 a8 el il oyl
S0 e Sy Syl el o g el pdocaw]
il b 4 e gl Sad s ol
2 sp eyl Sy s Sy LS b agalye
Cel Conl Sen a5 wie oba,eSB (Sl o il
VY V)08 (512 oyl 2l )9 358 Joow oS

aS Covlools s el Oldllas § e slo )y
Sladllas (YY)as,lo Lo )8 Joo S )0 50 4y S )
T i 55 4 G )l0 0 a5 wilosls lis s o
5 JLa YF 5 e o3l i, 51OV ¥ Lo S
s om0 (Y5 YOS o oV 00,53l oSS
2B e (T)aiiws Lo S L s e slogs o 592
(NS 35S aile it (sloog, 5 5 5, (sla by oxs
s ol 55 (V) (s 5 5 (o0l ol 5 ol les
Uelse a8 il ol opdle (Fo)aied slo,S Loy
CFY N0 s el aelys 5 o anes pelas wiile elaza
o= oSS e ppincel @loS Gl ply
JS 05 e 3 Ny b Sae 45 LS 5 ()

gr'.’)'? A GsLA)f u,u).u.u‘ a U‘"’L"""" % (ff)\.\;‘oo;


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

O Ken g 60l soge AYER

@losS ooyl 5 @l ot Sl ol 2ol )l )0 ge Jelse ) Jgazr

Jis 4y bgy e clo,giSTs SN S &3, Jalge Sl Cundy S S 500 (5 i
YU L ol i oottt lole 5T & b ol
) - - . .
s g2 ' clag) sle S e oo o (s lew o~
1L Jelee b ags] Sl 5 oolawl pae
251 0l Jelse b agrlge S G e e e £ g ailal g il i
500 2l 5 (S5 ©0,8 clbla> '
ol d s /LJ
Ysb o5 cels ” ‘"‘:’u TR s W el eges e il pue Jab Consg
J
clbd L g4 Of G pae 5l
TR Lol Jloxtad T ok oty s el
(00sigy yos ¢3bg ) RV
o PRV PP U151 esliul pac L ol ]
G il ) oS el
Slo sdls oyl S5 Loyl
ol o KIS YU JgydS g o9 JLid 5l soe
Sl J5S pas S5 s b s T m) @;jﬁ DlatBa = ,.P
ol ety obe)s Ogemlydepo Sl

il Ensy

QA5 Comdg

oyl 3590 55 (2T pae
o Sl ka5

sl g)lom Giils adls
LS 5l oot

6B amle usls sae

O% b

on kel

S & (JSn)

5 solkal lulpd jo 281y sleasly agzlye 5l Sl
S 5 @l Kty 550 Slaladl ol S5 slacadl e
Sl ) o lse o BT auldl Sl b o3l Gy g
O Cawd Glg, Jelin g 3L Glodase o Ll s oo
b clablio Slladl col 5 )lpss JpS onl L3l glalae
o S oS 5 o8 slagely ol ol Sl
Y F V)05 oo a5 5

sl lasl5 Lol palS cpe dldlis slo o
S it el e gl Sl als jshite &
el 5 (sogoe ladely Gidu 10 5]l o ege
aloz 5l (60)l50 4 (lgi o0 ey (nl o AT 205 o AL
HPAS CSgw dew H pdidsass slagh il e Gl
et ‘Lg..).bj).é slraxls 1o )5 oS sl gld 5l eolarul
Sz sy glaS e 0 (0SS Copde g5 2l
(\\N)Qyw e)L‘;‘:l u)LalS 9 d..:l.o.m) 9 (R 6)-.‘)155

505 @l S Lme o il adlhs iz o
Slopinaw 5l oolaiwl il ilags slaiigel sl
S ln rrat 618, sbagsl ol gsikae w5
5 STy gloasly (lale Gpas il L clalas

CCBY-NC4.0

kil cols -0

Sl pra SO Uy )l ©)le SLbhail el
Slr (s 5 ol g9 aloz 51 alsp 5 Ol Slnis ol
b ablis b g laceo B 5l oslitul wgilly Slylas 13,5 Jhoas
Wlgi oo Bl colls e 5 Ol Slpss 5l GBU e
Loy ool 1) peldl ©lss b agzloe ciie SIS lie
169 ln 1y Cote SIS Wl oo (izmen led s
2 oSy Gh Bl sl 30 sl 5 25
Gl Yoo Jlo jo aoxie o ol dnsgs anliy 3l
4ol 5l sl Ojle 5985 S5 gl (ool Dl b 5L
alezie ol Sl it Ol 8l sl 5o e S
ol (ol ol 592 wad laonny g lse 5 Ol Sl
elx Glaal b 09 o ol 5 ,lid lopal 5| a5 5
(P )sgled Biza |y 5588 Sy (6 el Srals

Sl &5 03 (Fupde yelil slbl collB sl
&S ablbor sl oy 5 Jeaxd (26, oo
6y sl cablone ool ks Ll 4o 1) 0,5 Wl e
Sl S50 IS e 9 S pe g (ilage SIS GhalS
Jols s, cnl 08 (B OlEiee | 2lacts, el


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

Baf

o Sy slad el g @aldl O i

aile S lapyel il eeh ool jo e, plxl
g g Bl sl ojlae Koo g (5SSl Gajeel il
L oolyystas Gldasl (iolidl Gaa b oolys pope sloglejle
da3 ca i gt (nl Azl 0w (oendBl Ol
doolosle oles Byl 5l oads sl Gl SaS L jo oS
73) (5,9LaS ool 2 S The 4 () )5lisS (o s LS
Ol p yloline yobo a5 el Hlas 51 (AS T pgans 5 355
Jbo ol bl 009 g coadBl Ol s b LT 5,55l
g B SeS aS Wiysb cpl g olh,lS 5l ss e BA/F
sy g0 a0y (B ol Sl b gl s S5l s
L a5 Wloog adise ol5,elas 51 0w, VY)Y ioes
Ols 51 S0 bl Jems 0B LT ( S35 slaSaS
LSS LS o s 095 (65 5laS Sladgs p senddl
Slr xS Jlo)) jlulss o))slaS (Jyers
3o, OV/0 &g oo @ud8l Sl s SISTL 5 S g0 abilio
FAD g aiils aST ol po e sl ylojle s SLS 4 ol 3
SIFTL ablie Glp 1y laoylosle plo GlacSeS o8l 51 as o
(Fo)aidls p3Y S8 sealll Ol s saie
B e 4 s o5 alol o gl ol O
sl F5 lcole jo sl w2l 5 e o 158
Joe a ol g S O sl Gl g cole slacodles
JQL:) Lo (o] s_J—l w),a ud...».:}) Q}w ooﬁ U‘;)LY )LY
ceslie w50 LS Gandisl O (sl 0500 o o
sl Wi o5 O sl b 65 G 5 il
slagandy I osd pSed> et (Dlae slacal,S
SnSslr el o slr 5 b b b5 oS sl
sl shie id Job s IS Sl )
u_:‘ u.,.:olS Coew g 00g )5‘)‘)$| L: JEv u.,.i_elf O gdd x_:l.\.».‘>‘
Jsere oz 50 b ligh il glagady ved 00 ;5,1 o
syl s gands o> 5l G colaiwl 15 00,5 oolazul
29 090 8,3 53 53 rmilly g Sl VL pute o Wilgi o0
kel J G oS LT 5l 2 Gl hne al Sponl
b ezl dolo glos JpuS g Lo)S ol jo oy ablie slaol,
G o Slube 5l ol yidu 0,8 lase o cldled 4 1S
A dalgE Ol vgeS Jlo bl g e &3 (5, alews
Dpds Djgo Swyd a4z Cews 5l Ol (L5l aziliy

88wl LS Sl A6 o bl e o 85

CCBY-NC4.0

Olge 1) e liie Glaginw oS gLkl Ll
e Sl 4 Bl bl gyl 5l Sy
o) oy o lF clatlre glp eioen Wlodgad
J )0 g ablianug sloyas jo odadlrs slo Jasll)giws
ol 00l dpd Arwgs

5 plig HeS Cwdle g dmwgs aLeS VAT Lo o
wbad o o8 albl )b g ablie ow) 2 4 slasllae
5 olylis (Slisle (1S 5 wleas HBaumsdll) 5L
ol pe By el e, lalpd 4l o (ol
obisS 9 5,88 slagewly Jolis Lo)5 L slablio loladl canilas
LS b ik Sleladl a5 Jb> o ol ais § Jla o o
axlllas ool jo 5 0,000 ol 48,5 a5 o Seaily &g @
3lge yaud jo .l a8 3 L o dudat Sbeladl laie 4
ol & Wog JyuS cupoe gleasl,y Jeld oad o)lil
390 5 Slolne Jold )l

eolie Bli> slo ol angs -)

LpSle aile conlin (69,8 cbila> Llug ags -Y

Sie 5 lop S o iSis

SE ol ey Y

cewlie ob5S slac] il dal o ags -F

S5z sl SVsb S 45 ol 3,5 L5 -0

b sl 5

GO Slelw aaliy jo sy -F

ay aS 05s,S 155 Bzl 5l VL L o)
32 e sl e 5 iawels] o IS o)l
Lol @ Ghle )l bawgs (60,8 (sbili Slipmi b Loy 5l
OB ozl 5l e 5l S (J )l b sl oals &Sl
SBLS Do oligS ol ul ol L 3,15 s wsls 5158
e s cbli> slp Glab oloy ;o by )15 el Job 5o
245 SIS 4 sl 0ol By o Fls s e |, LS
a s LS 4 Jorde ol sleyS Lalpd o 5l slas
O ygmar loasln 3blis ;o0 G olisS coliul plais job
el Ol (s g il ails 0ad (o540l
(Sslo g NS ¢ ldT Soe) (69,8 cbilas Sl § Sis
QS oolatwl g, SO, wld g ansl asils

L MahmudulAlam Lwg sl o oo plol aslllas
b ol S b bl SIS LIS ss S


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

O Ken g 6ol soge 0B

28 e il sleelliws 5l eolatwl ijeel ( obe,S
Sleldl 5 adsl slacses™ 5 plelt 4 ple)S il 950
Gl e (FF YY) wil ol )5 sloS sl 590 1o ol gl
Glocnl glaailis g WDle 4 a2, G 5 o5 o5
BT ol 51 56 ple)S myial 5 @l Sl 51 20
L g o,5,5 lawg g oad olulis balis 5 @M ST .00k
sl oSS Sl Sged Sy iy Slace]
S e 4 Col il Glp padas 08 audl gl LS
@ ey 4z 0 Wb aS oy delol (e ST g 09l 00y
(B0 2058 il oyl Lo

W2l -F

5 aols wole |y agzles IPCC L5 0 pe 5,155
iz B s 5 ol Slii b e S b3 5
w).»_..ﬂ 9 rV‘.lS‘ U‘M Lv 4.&}‘9.‘0 3o (YA)W‘ o»)}ou' g_n.a).,.:
slos Jolds (azmo g (coslll slo sl b o 51 (b6 ol S
O g2 Ly S g (oo Cagh OlansS slos dge
S eyl (el S B s Yool a5 85l oages
) $lm @lesS ol laasls wlanss cau
oM Sy 2 JLixl Gl Ll gt 5 08 el
Ol lye g ol la ools lo jasls ol 0gd o eolau
ol Loyl s ol 3l (2STy saimoylis a8 oS e sl IS
S 3l Sl o (goae ganaa b (o 5 cewl glsag
5 98 o ol 1) 0sSUsS 5 g9z polie Goduzn il
= w28 1y sBans ol sl el slo 1S anslin ISl
e Lo gl )3 ole)F (A5 (a3 LE W Sl s aiS
9 OOH J.alf LQ‘.J )l ‘n‘_\j P FLIG G»a‘} Lol el 00l
S92y wdd Jdg |) (b (ola)S ol slag L ples
(FY £)s %

s Sl 2le)S S (Brae ;0 sleeg S g9 g DS
e 50 09750 2le)S Sl aFls I (g b 5L
333N le S Sy st Sz 59 )l sl B &S

CCBY-NC4.0

Sao b Ol S ol Gy 4 el xS ar]
ool Ol o s b glite "SS5 0l oy oy

5 Ll (RalS Gl gonbe ol (hpae oS
e B oley el ) dagmme 13 LS 5l (AL e 5 Spe
Slacdls 555 it ol oS LS b aglye ks
FSE sbagley @lp cwl (See 5L e 5 wad
OSen eni 9 5l g Lad> Sldes 9 35 (340l
Sed sl s snaln Soyw Jead lp ol
Gl Bl w> B a5 (95 05l b (sl 05,5
sgle; 51 L ogd ool ojlal I T8 a4y ciuol ol ools
el lo b5 Lis,r b Se obsS ol
LT agrlye alS (ol ity Sis o5 % sl
Conle ool il ol 2l (glagle; w09 slowl Lo S
Jolis ol Gled s Ko wogd ools )5 Lylyl o I
058 o5 Eygn ol ol 0,5 a3 IS LSS il
720 g el Sene sl Fae 5 ool S e 05
55 5L oSS 1 el o) ol g i1l
Sz cmslie (loj (gl wilod S lagy il 0,5 Lyl o
b S 6,0k Jbe sl 098 00l LoyS L Ll oy allas
39 ol il s a8 o3l sl sralisS 6 IS (sleiles
Gl )5 Lalin b e o3l cpl a8 098 po o )
5 gl GaSeS oo sl (oiliygl slodg,; S oy
oxdle 4 2l e 3 b les STe 4 g JS
sl (5515 S el 5 alesT oo (5,
Oee a5 Sy delunol aio) (ol slag ls OB yae wile
Rt ces |y o sles eebas 4 atly slad Shoe ol
Sobel 5l pewliol mlaw (U 0 5l i Bpae s
S9y M ogr JLad g Sw ey aPlh (Slews
3k s (2lo ) oyl g ooyl ) 6Ky

Sy (Rl aslyy 10 me sl slroje> 5l S
Oisel il e ekl (2T s Sl 5 (el Eors
B Sy )3 Fge g aie oS Bl Sy g Wl o
Gl Copae 5 Gelild (6l clie slagtisal 005
Al aiil i il b oasl leys oy
2 el Sy Se Jels wlgioe Bl sleeyss

dagye gl Sleladl g o Bl Olyoss 506 Gl salass
SoSyd sloalis 5 bl doysl S, Slilis


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

Bas

o Sy slad el g @aldl O i

bulpd b Ghigm asile it WS 5l g lem 5 (25l
Onizmen bl ail o 0 (il Seh Ui sl e
Rl s el IS planil (GUlg5 (e 36 L Wl oo
2085 Sy (e (Rl g (83 5 Shes ((Su5d o Sles
(@l 05 o iz &l Gl S salsl ml
Slizs 5l colaul (cllagy DU @ aws pw
G pz (Sopd o o)l ccanlinl (60,8 cbla>
S Jolge 51 YL &)l a0 5 Gl (Jad JuS
3bg, lad ulels asil o o8l s Sl 4y oS
5 Oyt sl Sl 5l oolaiwl g 8l Ol o b Sldasl aiajLs
s guly oanl slagily & wili b o b
ol ags da ey iS5 Slule )6 B pas aiile olo,Sal,
slo ol ags by la col il asly ans ( Souelsl
icwle gilage DUl 5 wle el sl abla>
a5l 5 ald seg ()5 Slels aolip yo o
Oy 4 slaxl glcoles ulidl (claxl - S,

30,5 o0 slpring ()55l olaladl

References

ooy 5l (53500 slaad oo slowl oo )5 saxie slo jasls
alaz 51 aS aloocd atb iy o il Lasls olsie
Obass 5 slos aPld Lagas Lt ol (n p 589 2e
)l ol g 8L g1 A0V Lo o 45 cuwl (WBGT)
ol ol ol aid iy o sl laae 4 VAAY JLo jo
5 b sles o slos fal)l 4w 4y (om0 ()55 lol 2
Sgpw g Lol ( Folw 358 (o0 sl GlunsS sleo
ol 50 (remg ok 4y Sl oals sl (a3l (pl 08
Obe 4azlge Glime e sl 025 )18 eolitul 990 Lo
(=l el el S ) (Gl e el la e
it 09,5y a0 5elels slows 5 ol tul 4 IS o
FAyosis a35,5 Lai o s
&S Ao

2 @l b Sl e o Glsie 4 @aldl Ol
556 e o) by Jelae alexr 5l il Jolie
ool B ey Sler b e il Ol s
I loo s b Wlgie Sk ol blie oloS

1.Nakicenovic N, Alcamo J, Davis G, Vries Bd, Fenhann J, Gaffin S, et al. Special report on emissions

scenarios. 2000.

2.Asghari M, Ghalhari GF, Ghanadzadeh M, Moradzadeh R, Tajik R, Samadi S, et al. Modeling of thermal
discomfort based representative concentration pathways (RCP) scenarios in coming decades using
temperature-humidity index (THI) and effective temperature (ET): a case study in a semi-arid climate of
Iran. Air Quality, Atmosphere & Health. 2023;16(6):1195-205.

3.Romm JJ. Climate change :What everyone needs to know: Oxford University Press; 2022.

4.Koocheki A, Nassiri Mahallati M, Jafari L. Evaluation of climate change effect on agricultural production
of Iran: I. Predicting the future agroclimatic conditions. Iranian Journal of Field Crops Research.

2016;13(4):651-64.

5.Asghari M, Fallah Ghalhari G, Heidari H, Moradzadeh R, Samadi S, Tajik R, et al. Modeling and
predicting trends of heat stress based on climate change phenomenon: A case study in a semi-arid climate.
Environmental Health Engineering And Management Journal. 2022;9(4):399-407.

6.Nassiri P, Monazzam MR, Golbabaei F, Farhang Dehghan S, Shamsipour A, Ghanadzadeh MJ, et al.
Modeling heat stress changes based on wet-bulb globe temperature in respect to global warming. Journal of
Environmental Health Science and Engineering. 2020;18:441-50.

7.Luber G, Prudent N. Climate change and human health. Transactions of the American Clinical and

Climatological Association. 2009;120:113.

8.Moda HM, Filho WL, Minhas A. Impacts of climate change on outdoor workers and their safety: some
research priorities. International journal of environmental research and public health. 2019;16(18):3458.

9.Phuomg V, Few R, Winkels A. Heat stress and adaptive capacity of low-income outdoor workers and their
families in the city of Da Nang, Vietnam. Da Nang (Vietnam): International Institute for Environment and

Development; 2013.

10. Heidari H, Golbabaei F, Arsang JS, Shamsipour AA. Validation of humidex in evaluating heat stress in
the outdoor jobs in arid and semi-arid climates of Iran. 2016.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

O Ken g 6ol soge AYER

11. Ghalhari GF, Dehghan SF, Shakeri F, Abbasinia M, Asghari M. Thermal comfort and heat stress indices
for outdoor occupations over 15 years: a case study from Iran. Weather. 2019;74:S40-S5.

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

13. Monazzam MR, Asghari M, Farhang Dehghan S, Hajizadeh R, Beheshti MH, Monazzam M, et al.
Presentation of an operational program to reduce vulnerability of outdoor workers to to heat stress and
climate change. Iran Occupational Health Journal. 2019;16(3).

14. Chirico F, Taino G. Climate change and occupational health of outdoor workers :an urgent call to action
for European policymakers. Environmental Disease. 2018;3(4):77-9.

15. Schulte PA, Chun H. Climate change and occupational safety and health: establishing a preliminary
framework. Journal of occupational and environmental hygiene. 2009;6(9):542-54.

16. Asghari M, Fallah Ghalhari GA, Heidari H. Investigation of thermal comfort changes using Summer
Simmer Index (SSI): A case study in different climates of Iran. The Open Environmental Research Journal.
2021;14(1):13-23.

17. Lundgren K, Kuklane K, Gao C, Holmer I. Effects of heat stress on working populations when facing
climate change. Industrial health. 2013;51(1):3-15.

18. Bai L, Li Q, Wang J, Lavigne E, Gasparrini A, Copes R, et al. Increased coronary heart disease and
stroke hospitalisations from ambient temperatures in Ontario. Heart. 2018;104(8):673-9.

19. Marchand M, Gin K. The cardiovascular system in heat stroke. CJC open. 2022;4(2):158-63.

20. Nassiri P, Monazzam MR, Golbabaei F, Shamsipour A, Arabalibeik H, Mortezapour AR, et al
Applicability of Modified discomfort index (MDI) in Outdoor occupational environments: a case study of
an open pit mines in Tehran Province. Iran Occupational Health. 2018;15(1):136-45.

21. Asghari M, Ghalhari GF, Abbasinia M, Shakeri F, Tajik R, Ghannadzadeh MJ. Feasibility of relative
strain index (RSI) for the assessment of heat stress in outdoor environments: Case study in three different
climates of Iran. The Open Ecology Journal. 2020;13(1):11-18.

22. Bonafede M, Marinaccio A, Asta F, Schifano P, Michelozzi P, Vecchi S. The association between
extreme weather conditions and work-related injuries and diseases. A systematic review of epidemiological
studies. Annali dell'lstituto superiore di sanita. 2016;52(3):357-67.

23. Narocki C. Heatwaves as an Occupational Hazard: The Impact of Heat and Heatwaves on Workers’
Health, Safety and Wellbeing and on Social Inequalities. ETUI Research Paper-Report. 2021.

24. Bourbonnais R, Zayed J, Lévesque M, Busque M-A, Duguay P, Truchon G. Identification of workers
exposed concomitantly to heat stress and chemicals. Industrial health. 2013;51(1):25-33.

25. Martinez GS, Kendrovski V, Salazar MA, de’Donato F, Boeckmann M. Heat-health action planning in
the WHO European Region: Status and policy implications. Environmental Research. 2022;214:113709.

26. Pogaéar T, Bogataj LK, Crepinsek Z. Preparing an occupational heat action plan in agriculture. 2021.

27. Baraer A. The impact of climate events on French industrial facilities between 2010 and 2019. Loss Prev
Bull. 2021;227:1:9-22.

28. Urothody A, Larsen HO. Measuring climate change vulnerability: a comparison of two indexes. Banko
Janakari. 2010;20(1):9-16.

29. Organization WH. Climate change and health: Resolution of the 61st World Health Assembly. Geneva;
2008.

30. Asghari M, Nassiri P, Monazzam M, Golbabaei F, Arabalibeik H, Shamsipour A. The development of
an empirical model for estimation of the sensitivity to heat stress in the outdoor workers at risk. Annals of
Medical and Health Sciences Research. 2017;7(2):77-84.

31. Hahn MB, Riederer AM, Foster SO. The Livelihood Vulnerability Index: A pragmatic approach to
assessing risks from climate variability and change—A case study in Mozambique. Global environmental
change. 2009;19(1):74-88.

32. Tawatsupa B, Lim LL, Kjellstrom T, Seubsman S-a, Sleigh A, Team TCS. Association between
occupational heat stress and kidney disease among 37 816 workers in the Thai Cohort Study (TCS).
Journal of epidemiology. 2012;22(3):251-60.

33. Mathee A, Oba J, Rose A. Climate change impacts on working people (the HOTHAPS initiative):
findings of the South African pilot study. Global health action. 2010;3(1):5612.

34. Kiatkitroj K, Arphorn S, Tangtong C, Maruo SJ, Ishimaru T. Risk factors associated with heat-related

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

BaA o Sy slad el g @aldl O i

illness among sugarcane farmers in Thailand. Industrial health. 2021;60(5):447-58.

35. Xiang J, Bi P, Pisaniello D, Hansen A. The impact of heatwaves on workers 'health and safety in
Adelaide, South Australia. Environmental research. 2014;133:90-5.

36. Pogacar T, Crepinéek Z, BOGATAJ LK, Lars N. Comprehension of climatic and occupational heat
stress amongst agricultural advisers and workers in Slovenia. Acta Agriculturae Slovenica.
2017;109(3):545-54--54.

37. Mutic AD, Mix JM, Elon L, Mutic NJ, Economos J, Flocks J, et al. Classification of heat-related illness
symptoms among Florida farmworkers. Journal of nursing scholarship. 2018;50(1):74-82.

38. Arcury TA, Quandt SA, Arnold TJ, Chen H, Daniel SS. Occupational Injuries of Latinx Child
Farmworkers in North Carolina: associations with work safety culture. Journal of occupational and
environmental medicine. 2020;62(10):853-8.

39. Messeri A, Morabito M, Bonafede M, Bugani M, Levi M, Baldasseroni A, et al. Heat stress perception
among native and migrant workers in Italian industries—case studies from the construction and
agricultural sectors. International journal of environmental research and public health. 2019;16(7):1090.

40. Amoadu M, Ansah EW, Sarfo JO, Hormenu T. Impact of Climate Change and Heat Stress on Workers’
Health and Productivity: A Scoping Review. The Journal of Climate Change and Health. 2023:100249.

41. Boonruksa P, Maturachon T, Kongtip P, Woskie S. Heat stress, physiological response, and heat-related
symptoms among Thai sugarcane workers. International journal of environmental research and public
health. 2020;17(17):6363.

42. Wesseling C, Aragén A, Gonzalez M, Weiss |, Glaser J, Rivard CJ, et al. Heat stress, hydration and uric
acid: a cross-sectional study in workers of three occupations in a hotspot of Mesoamerican nephropathy in
Nicaragua. BMJ open. 2016;6(12):e011034.

43. Lao J, Hansen A, Nitschke M, Hanson-Easey S, Pisaniello D. Working smart: An exploration of council
workers’ experiences and perceptions of heat in Adelaide, South Australia. Safety science. 2016;82(2):228-
235

44. Hansen AL, Williams S, Hanson-Easey S, Varghese BM, Bi P, Heyworth J, et al. Using a qualitative
phenomenological approach to inform the etiology and prevention of occupational heat-related injuries in
Auwustralia. International journal of environmental research and public health. 2020;17(3):846.

45. Lam M, Krenz J, Palmandez P, Negrete M, Perla M, Murphy-Robinson H, et al. Identification of
barriers to the prevention and treatment of heat-related illness in Latino farmworkers using activity-
oriented, participatory rural appraisal focus group methods. BMC Public Health. 2013;13:1-12.

46. Masuda YJ, Castro B, Aggraeni I, Wolff NH, Ebi K, Garg T, et al. How are healthy, working
populations affected by increasing temperatures in the tropics ?Implications for climate change adaptation
policies. Global environmental change. 2019;56:29-40.

47. Moyce S, Mitchell D, Armitage T, Tancredi D, Joseph J, Schenker M. Heat strain, volume depletion and
kidney function in California agricultural workers .Occupational and environmental medicine.
2017;74(6):402-9.

48. Foster J, Smallcombe JW, Hodder S, Jay O, Flouris AD, Nybo L, et al. An advanced empirical model
for quantifying the impact of heat and climate change on human physical work capacity. International
Journal of Biometeorology. 2021;65:1215-29.

49. Butler-Dawson J, Krisher L, Asensio C, Cruz A, Tenney L, Weitzenkamp D, et al. Risk factors for
declines in kidney function in sugarcane workers in Guatemala. Journal of occupational and environmental
medicine. 2018;60(6):548-58.

50. Spencer S, Samateh T, Wabnitz K, Mayhew S, Allen H, Bonell A. The challenges of working in the heat
whilst pregnant: insights from Gambian women farmers in the face of climate change. Frontiers in Public
Health. 2022;10: 785254.

51. Wegman DH, Apelqgvist J, Bottai M, Ekstrom U, Garcia-Trabanino R, Glaser J, et al. Intervention to
diminish dehydration and kidney damage among sugarcane workers. Scandinavian journal of work,
environment & health. 2018:16-24.

52. Hansson E, Glaser J, Jakobsson K, Weiss I, Wesseling C, Lucas RA, et al. Pathophysiological
mechanisms by which heat stress potentially induces kidney inflammation and chronic kidney disease in
sugarcane workers. Nutrients. 2020;12(6):1639.

53. Li L, Liu H, Chen L, He J, editors. Investigation on heat stress of construction workers in summer in

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

O Ken g 50l soge 4B

Chongging, China. E3S Web of Conferences; 2019: EDP Sciences.

54. Golbabaei F, Monazzam MR, Aval MY, Allahyari T, Taban E, Shendi MRA. Investigation of heat stress
and heat strain in outdoor workers: a case study in Iran. Archives of Advances in Biosciences.
2016;7(4):30-8.

55. Pundee R, Kongtip P, Nankongnab N, Anutrakulchai S, Robson MG, Woskie S. Cross-shift change of
acute kidney injury biomarkers in sugarcane farmers and cutters. Human and Ecological Risk Assessment:
An International Journal. 2020;27(5):1170-87.

56. Nassiri P, Monazzam MR, Golbabaei F, Shamsipour A, Arabalibeik H, Abbasinia M, et al. Personal risk
factors during heat stress exposure in workplace. Journal of Health & Safety at Work. 2017;7(2).

57. Hunt AP, Parker AW, Stewart IB. Heat strain and hydration status of surface mine blast crew workers.
Journal of occupational and environmental medicine. 2014;56(4):409-14.

58. Phanprasit W, Rittaprom K, Dokkem S, Meeyai AC, Boonyayothin V, Jaakkola JJ, et al. Climate
warming and occupational heat and hot environment standards in Thailand. Safety and Health at Work.
2021;12(1):119-26.

59. Kearney GD, Hu H, Xu X, Hall MB, Balanay JAG. Estimating the prevalence of heat-related symptoms
and sun safety-related behavior among Latino farmworkers in Eastern North Carolina. Journal of
agromedicine. 2016;21(1):15-23.

60. Alam MM, Siwar C, bin Toriman ME, Molla RI, Talib B. Climate change induced adaptation by paddy
farmers in Malaysia. Mitigation and Adaptation Strategies for Global Change. 2012;17:173-86.

61. Asghari M, Nassiri P, Monazzam MR, Golbabaei F, Shamsipour AA, Arabalibeik H. Provision of an
empirical model to estimate the adaptive capacity of workers at risk of heat stress. Health Scope.
2018;7(1).

62. Wolf J, Lorenzoni I, Few R, Abrahamson V, Raine R. Conceptual and practical barriers to adaptation:
vulnerability and responses to heat waves in the UK. Adapting to climate change: Thresholds, values,
governance. 2009:181-96.

63. Tirgar A, Shirouye A, Hajiahmadi M, Hoseini S. Determination of susceptibility to heat-related
disorders and prevention methods among agriculture workers. J Health Saf Work. 2012;1(1):39-46.

64. Jackson LL, Rosenberg HR. Preventing heat-related illness among agricultural workers. Journal of
agromedicine. 2010;15(3):200-15.

65. Council Cl. Guidelines on site safety measures for working in hot weather. Wanchai, Hong Kong. 2013.

66. Ghalhari GF, Heidari H, Dehghan SF, Asghari M. Consistency assessment between summer simmer
index and other heat stress indices (WBGT and Humidex) in Iran's climates. Urban Climate.
2022;43:101178.

67. Asghari M, Teimori G, Abbasinia M, Shakeri F, Tajik R, Ghannadzadeh MJ, et al. Thermal discomfort
analysis using UTCI and MEMI (PET and PMV) in outdoor environments: case study of two climates in
Iran (Arak & Bandar Abbas). Weather. 2019;74:S57-S64.

68. Teimori G, Monazzam MR, Nassiri P, Golbabaei F, Dehghan SF, Ghannadzadeh MJ, et al. Applicability
of the model presented by Australian Bureau of Meteorology to determine WBGT in outdoor workplaces:
A case study. Urban Climate. 2020;32:1006009.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i1.18379
https://tkj.ssu.ac.ir/article-1-1314-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-31 ]

[ DOI: 10.18502/tKj.v17i1.18379 ]

Voo o Sy slad el g @aldl O i

Climate Change and Outdoor Workers: A Narrative Review

Asghari M ¥, Ghanadzadeh MJ ?, Soltani Gerdfaramarzi R *

! Associate Professor, Department of Occupational Health and Safety Engineering, School of Public Health, Arak
University of Medical Sciences, Arak, Iran.

2 Assistant Professor, Department of Environmental Health Engineering, Faculty of Health, Arak University of Medical
Sciences, Arak, Iran.

® Industrial Diseases Research Center, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

Abstract

Introduction: Global warming and climate change have become one of the controversial topics that have a
critical impact on human health and threaten human life. Workers, especially those working outdoors, are
often the first ones exposed to the effects of climate change. The study aimed to analyze the impacts and
dimensions of climate change on workers' health, investigate the factors contributing to workers'
vulnerability to this phenomenon, and propose protective and control strategies.

Materials and Methods: This narrative review highlights findings from global studies on climate change and
its consequences (heat stress) in occupational environments. The articles published between 2005 and 2023
were analyzed using Scopus, PubMed, and Web of Science databases, focusing on keywords such as climate
change, outdoor workers, vulnerability, and heat stress.

Results: The review of various articles showed that climate change affects work settings and employees
through rising ambient temperature and elevated heat stress, greater exposure to ultraviolet radiation,
increased air pollution, climate-related vector-borne diseases, and other related hazards. It also encompasses
risks linked to industrial shifts and the rise of new green industries such as solar and wind energy production,
mental health issues (including anxiety, stress, substance abuse) as well as reducing productivity and
economic burden. To evaluate the vulnerability of workers' health to climate change, three key factors are
taken into account: sensitivity (the level of physical and inherent vulnerability to climate change effects),
exposure (the extent and intensity of climate change-relate interactions ), and adaptive capacity (the ability of
the system to cope with and recover from the effects of climate change).

Conclusion: Climate change, as a global challenge, significantly impacts various professions, particularly
those in outdoor environments. The foremost consequence of climate change is global warming and the
rising levels of heat stress. These changes can give rise to various health problems, from minor issues like
Skin rashes to severe conditions like heatstroke. Additionally, they can impede workers' productivity, leading
to decreased physical and mental performance and an increased risk of accidents. Outdoor workers must
adjust to these climate changes and adopt modern, sustainable approaches to tackle upcoming challenges.
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