[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

\yav QLIT) e ¥ G)LQ.:-’ N 693 CJ}{I/K_“//LP Mt.ml.n}:

b il Caio 50 (Glo 35 Lo sl U 42190 J 55 s 15005 s ol gl g bl
il 9 (FAHP) (53 (il 3o dld (S 55 39 9 RIS gy 3T olakw!

Teodle ) ply ¢ copll o Tt e andye Soliles e s JOb S (0 ge e S

SN 1 by o, LAY g b /A 12l > o

oS>

hb gl > 48 cul ()8 (lalase | (gl > GUSHIS 2oV oS naes Jad bl oo (o ()l ol 1D g dine
ol Olpie lacagyl 5 6900 SLladl Sl (S i pslols Jole ol S8 culpls 2 (o ytty Coanl (SlocSiznY Catio plii p S (o] 2
ks o S 5 gy 5 A b9y Jlodlatul b (ale)S il J S sla)lSaly ancagyl g alolid Baa b ol ddllas 98 0 Cguce glio
A plosl (loSitnY Caio 5,18 ) i g (556 (515

Lo aly o Lajlno (ytage Jol (el po 53 5 ol o 4y iy alo o a3 45 Bl g0 (&S 5 (oo (gl S ol adllas towy 2 (9
Oyl odliil Ly ol (glulid (sla)lns pgs (gl yo 3 a8 (6 )SIye 5 ololid (i (b jloslitul b (gjlucStnY cuio )3 (plo)S oyl S8
P 3l odliiel Ly ool el 5 435285 05 staaglyl il (39) ool 2 (IS sloylSaly 3T (s abyo 53 5 (25 (35 558 (oo s Julo
. el Super decision 4 Excel (sl

o 250 Slmlens s 3 IV d (59 L gy (28 Jleme ol i (656 (e dlds o (29, L 1o ylime (295 duglio gl By
bLa (gjluygasme b ()5 Gle (i (B9) b ()2 2390 J585 o)l g 53 o8 0 i adlllas ol @l oizmen 210 Casottl 0 5
ol (GloSa¥ o 3 plo)S (sl S8 sl S8l oo e < JOAY (oo 059 L (Bl @liae) (aileyS (ol 51l

ooyl JS sle)lSaly e Sl glaie a1 Gl 5 38 (e Al el g (A slact) ) Rl 3 ,S0g) S el cnl 15 S At
Sl clie il CLoal  (ole lopenas 381 sl olosal) plgis @ Sl oo oSl @S S (o Sty (Sl S Cunio 3 (olo)S

255 )18 odlil )90 (SiluSiin Caino 3 (olo)S gl S

sl AHP-fUZZY (235 (o) «(gjlocsizn (8 clo)Sal) (sancadsl oo ) oyl [0 lgaal8

Cawl a8l 51581 (oS slalasre )3 )8 5l SU yee
(BLS) LS5 yol ,LS" jLool duwge sloajlol [S—F ]
» 42y o ol (Bureau of Labor Statistics)
35 bl ey =Sl )5 Jol sams Jobo
LS L basye (Jis (s)lon slo 2S00l (155
i agalge yblou s cpl 43,4 YAD sl g S
2wy [A Y]l ool cuwd jl 05 b L,SL
S Al VY 0y & > &S s o oyl Wyl jgu8
s len 9 Sye FAD laws Yoo v b VAAY Lo
Sy YA (0l 50wl i s )8 51 b (g
QYO B b b5 L Jis cagalse bl

o

dodde
Jlse 5l (g b Ly Jid ol e Ll

el i oLS )0 48 5l agalse (Jid yol ol
g Ol gy yilh i Sl b s sl
S 2Sas 5 (M Cunidg > SSLS (o)l
9 o J1 (S 2leS oyl [NV 9 o0 2l
i sle o 15 (o3 gl Jelse ol
And o oyl A8l drwgd (gl )guiS Lgl.a:)\.,o] D] ewl
L (s sagelys I (8U laaely jom 55 &S
bl 3 0jmg a5 Cuwl bl (2le)S oy
5 S 9 Bl ol bl juis 4 a2 b 3

) e Sl (S pole olSusly culigg 01Kty ¢ spgortils i aizeS —)

zZamanian@sums.ac.ir .l ol s Sbs pole olKuily cudlins 0uSily ((gldd > bl (wdige 05,5 )Ll (Jgfume sdias ) =V
. Olﬁl ‘QL'.'...;)Y xub‘:)\/ ‘_s.g.ulf f"?l; ouSisly ‘w‘.l@f 6uSisly xdléélp L"““’“)‘Q? (WA ..\.4'3) L;..;I.l..ﬁ)lf =Y

ol s 55 elil pt Jle (5590l dumrge wo e 09,5 cole Ciun guae —F


https://ioh.iums.ac.ir/article-1-1945-fa.html

OhlSen g 5 oY 50 (s Ao \
|

(?C" }

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

IS )l 5 balre 3lo JLpé 5 Ll
G I leSaaY cato g3l i

> )b By Laslas 5 5t (o)

b ple S oy (J S glaline 4y (23055
FAHP 3, jl eoliz)

b ple S oyl (J 25 glaaly 5 cancalyl
el 5 § edlizd

oiagk el ol e =Y S5

S Wlg5 o Lly ol 3 S Slaan S5 SO

Loy ol 5l 03liasl Uy sl (MCDM) Lo

LS oyl b il (sladls 5 oy 3l ol o0
IR O] 3505 A5 (S (58235 e

S5 099,
inaglyl g (plwlid job gadlhae 5l Baa
ol 9 (FAHP) (6518 (sl dls Jlos

W FYN
dw jd 4S5 odgy &S g szhie £o5 il ol dsllas
P> 9 Jol >l (s2 93 b plosl (Lol ad> o
5999 d,&?u UYIW )‘ u‘i’ L éml: » 09MS‘— dalllao
S Jalpe V USCd iy o S 1y (sdm dls ye

A2 o i |y asdllas

A S g slalae o X)e 5 oLl (Al
> gy ) e 3 (le)S eyl J S

oo pl S8 Sra S g Lajles 45 ool
Caiio o WS bl b ) dogi b lsl ccudls 2g2 g
> gy dn (TS S S g lajlne (5 L

oy S0 5158 Yo ol iy cnl (s )bel (seigad

! Multiple Criteria Decision Making (MCDM)

2 aS el s po ool (A ] il sy S
Shl> slaysiS 0jmg o g dnwg Sl )5 slayeaS
Ao 9y LI (ol)=! 598 dloa 5l) )5 @l
Lo S L il apelye ) (08U slasaly o 5 55
Do 0] ash i

i o ol | Le)S 1 (B Sl g 2)les
G U 2le)S s ily Jro (Sio I 5l atgy
Gl S (wgy Lo ber ged (S el (2lo)S
SS9 2l woSiw (le)S (Sd ((Has
2 LS Lagalse 5l iU lag)lon oot 3l (S
Osomen Lo)S b (b aealge sl (Jad lalame
Sot Olie oRal38l QLS jl s £ Rl8l cage
LS slnboma )3 (o] o inlS 5 @il
Ul o Lo )3 ool o 0gMe AV Y F V] 09 0
onl iled 2085 G 9y 2 gl elge sl I
g lo)S Olojen saxzlye oS (mlio )3 0fg 4 £9d90
Y] conl cponl Pls o)s 3559 olewd SluS'y
¥

5 b sladaly g o o S laa b
3k )3 odos Plawe Sl (S (2le)S oy
Shb @lice » g9-d90 (ml cnl (S (lalaee
5 il il ogd mlio plai p S (slasnl )3
PN N ]l s coenl g5l SawY
o 2le)S ooyl L agelye il S cato
ol OB S oobs s 9 213 3929 03,5 )90
i yololay Joole nl g Sl 36 Cov Caio
sl b ccwl gyg9mo cplplo V] oSy ), 8
oo rl b QU seralse ccalie (J S sla by,
Ol Lol b ials (Sae do U i ol 0 oS
2105 2925 S slolSaly alos 135051 b g 2
9 0 il sla)lan (39 Eoiie S 4 (29w I g
o glsTies OLSaly o pite SBl ) ge (solaidl
950 L5l ) cslio NS Sl g Sl
S el slasly) 5l edlatel b cusl o3l iy
2 besS oyl JS lp el cn e coulis
[ O] 358 el cato oyl

\yay QLiT} 4 ¥ a)la.ﬁ» Al 093 CJI{I/&’-:/IP aolale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

LSy Sl oLl oy o [V A8 OA ] azsis
SS9 bjline sl (8> dslidu p 4l (gedeus
2 b derd a5 3)50 Canio )3 (2lo)S oyl (IS
ool Conl Glime 9830 (Sladoliinny 51 Sy o
oobl o oad oLl (Jyus slaay S L bs)bse
2 e 0dd (IS Ll ALY 5l e, S e
)l LLod jl ladsliiup 51 S o de (gl o
)Y Slueal ploxl I gy 9 €855 )18 (o) 3590
ol o 285 )15 5 5 095 il
8 olel o g 2328 5,90 (5 5 3l s Ly
piY Cbxoeal pbl g adgl slaigw 5l 285
Gy 09)5 do (8 9 (2lid Sl sl
23,5 Jloyl (B pi3 09,5 4 29> 593 (sl dolidin y

Jyman g ladalidiny <8l 5l Gy 5T gl yo
@l QLS p o e Bl 4 ol | bl
(5lee) (555 o ol s asll bl (3o
9 b Slyodl) (SaSTy lapadls 5 (Lo 5 ale
5 Gle (Sl ol godgace

P9° 93 gl o5 9 4355 5l Canl 35 4y Y
$oS lre Bl gl a5 g o )lre (gl (41>
@0 @l ol o didg @S oo > Sl

Sl SieY Cato 3 (olo)S oyl b dgelye JiS slaylSaly suncaglyl 5 (alulid

el > ciligy GLolkid)lS 5 sl e 5 a5 55
L;]c\_ép U—“’L\-QH Olwlis )l ‘)l).;.w w‘.\{; oasisly
S5 slade calie gloyil sileSiinY caio
Sy 5 (ol Ol e i o cadlie
Caxiio Cu pds g (&5l SiwY Cain gla s>
L coas sl (gabges waus bl (g jlecSowY
bl i 350 Coto Jamo 5 (o)l Ll 5 sl 8
Ay asdllas plosl (ol cunl 5 4 p3Y izsly 3K
Voo 5l Giam U Y olaws calises Oldllas o A oo,
5 Fe Ve slaw Sldlls it Lol fuled,S S5, L
S5l sy plo g (> by plosl sl )
VO 5 Ve olaws 5gem (sloog )3 50 o Wldiusld cuwlio
VY ¥ 5,8 apogi ) i

Syt Atapllss £33 Sa5, (> 2 5]8 IS b
Gl 039 9090 Su 3)50 53 (295 gloal 4 ()
395 (oo S5 pglte s5b & il lasl oloj b 5
o o) laaste (e ©5las (pl 4 STV
@l g 035 yoewlio (93,8 Cl)lebl 5l Lol e oo
gl b &l e

3 oo S5l Gy cadllas ol plosl 4l
Slllas diaplls 550 b cppSie IS i 1,815 St

3 gy bl ond QL) slaay 5 g balas =V Jga>

S slasi

Lo liso

oS oyl b agalye ploj J S A

35 csloyS Ago cslosis],b yueis A

oo dgrs 5l ool Az

sl slo)S Jlie 53 (5135 yp Ag

Sl andy gilulir As

(Bele las) lo)S oyl s bES (gl ygae b 55 31l A6
S ol (S50 Salopus A7

oSS il A

gl )il ay50iBy

b9y o9 j9y 4:B2

99y 635,54 5 )5 saienls) o3B3
b9y 211Ba

oy ) edlazel cJgemiBs

049 s ool OieiBe

e3g g0 SIS b o Llod j1 o]l colliBy

2l 5 Jols puciBs

colpinl g )8 650y 4ol y (A9

(S5 le ) e slagsle Ao

S50 Ui agd ‘A

(o35 g yo slaidsy By slgp & some b)) cuslio (63,8 cbli> pjly) ) oslizl Az

\yvav C}L.T)J@n ¥ e)Lm..: N 09 w/{}/g_://ﬂ’ awlale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

OhlSen g 5 oY 50 (s Ao \
|

(%C" }

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

(V) (9) Slunlio )3 o3litl 3y90 (5J6 5 (Sbj lidio =V Joi>

e gilhoie poSee (e gilaae L) el
() (v a) ol b

(¥ & YY) ZARIIAY e Ly 5

() ¥I¥ AY) (¥ ¥ ) St o5
(V¥ Y X/o) (B/YY XTY) Pt U
(VY X1 ) (v &/Y ) St Gl
(/D O 1Y) (VIV & @/Y) )l Mals

999 (F9bidd g (&S g0 4 ddlllae (pl )3 b )las ]
Sy gdds i oS claodly olp &Sl by @
5 85 Oypo Slaj g 4 bjlae (2L )l
3L slael j Sl sla e ol ol Gl sl
e g SLoj el ¥ Joida 5 0 oolil e
ol oas &8l 1L blie o5

odly acgome yleis & X = {x1, x2,...xn} |5
Gllas Wil Gun acgome G = {g1, g2,...,gn}
Y adlee b illas 03l yo (glpm jlade Sl g, b
Do oo dmwlo

Mg, M5, .., My i = 1,2, ...,m, (¥)

Al g tlie (558 slael plos M ol S
Siie Jgmap 51 oslitul U Tatl adllas oyl
plonl (29,5 sl dolidiny a8 3 oV dlas]y) (g

L Ay
— AN
ajj = (ZE=1 = 1a”)
FAHP Bl | (slys Sils ooy 5l Lo
SOl oy 4o 3w Lol glaplE o solal
b ool T s (56 (oS5 e (35)) 2 gl p5
Pedse ol Vbl ©)j50 4

(%)
j -1
Si= XMy, [T X, My
5 50 (slaatsles j o3liul L T M) i
Do g0 dmwle

0x0lse 45 A S WY g jlame A (3iod Jgl dl> o
Joi) Bad QLl ings 03,8 S’ (g iy il
0

b Jolod SuSS olad 2 Bajline (23055 (&
(FAHP) (36 oo

lajlixe jd coahad pae o Slolyl 2959 Jdo @
P sl ol (JS glo)Saly Glal )3 5
S (omslm Al b5 g 5l asllls
ozl s Yoo slalao 23059 le)_g (FAHP)
ol jetate i ad odliwl (IS sla Sl
o (2lulid jlmo A (gl (295 Cluglie (gaolidin
olidin yy JoSS 1 o 9 25 A5 JB salope
s FAHP g, il edlisl b o )las (pl (55 Lasgs
A5 s g 4550 Super decision ljéle

Jdos oSS sl &)l gasws FAHP U9y
olie slow o 5 48 w5l e (AHP) Lol,e abul
s b9y AHP 0405 o olaiol (558 dlasl 1 ¢ 3llas

Jg_w Lol d9— O)L.:.sw > d)‘frw“"-’ dl)'f Jﬁ)ls)g:

b ola 585 ()l (295 4 Calyie ol (i
J> ol FAHP Suss s fpod 4038 ol
adgl s VY] 0 slprdy (oSlpe dledes Jilawo
5 099,Y slo pb 4 guils i 93 lawgs FAHP
Slygdome s sy Lolol 5 VAAY o > Sy
P U S cuw oy opl (S Al &l e,
Jlos o) Ole—is Ly (60503 gy MV Jlow
Gdaie 5l o1 48 590 a8l SOl Lawg (glaswss
Slawlde (gl ) adolee) lio (g5L8 dlacl 9 (5518

[Y0 ¥ 35 o0 o3kl _lye alides o 205

(V)

x—D/(m-1) [<x<m
() =[{(u—x)/(u-m) m<x<u
0 other wise

dem g oYL asu ol o L ablee opl jo
Sy w88 bl 5l ogd e 0 isles (LM, W)

\yay {)L{T} 4 ¥ UL‘*‘:' Al 093 CJI{I/&’-:/IP aolale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

Mi Jto (5L8 (gabaiii S Jlais] (ge> )3 spgu p5
dwbre Vo gdoleo jlodlatwl LK (galass 5l 555
g g0
(V)
V(M = My, My, ..., M) =V [(M =
M) and (M = M,)and ... (M = My)] =
minV (M = M;),i = 1,2,3,...,k

il Cawpd i gelbles wuiS 108 sly
d'(Ai) = M)
minV (Si > Sk)

dwle VY (gadslee Ly illae )l 2 0)jg
Dgud o0

:(W)

W' = (d'(Ay),d'(A2), .., d' (A) )T

b Gellae sl p 0 Jloys ()jg plomilyw ip e P8
Do o dawlors VY dllre

()

W = (d(41),d(A1), ..., d(An) )T
.wldj\.é)ﬁ_éax_&wdi)ad

Sl el p3Y (295 Clulie plol I
s Jelos a8 50 (295 sauglis (slou slo
Loy 5 (=25 )8 2l 39 (s
slagm il )8 5le )l @l ool 92,8
W odlawl 3 dalllas O—.’.‘ P& «>9) Sdmoldo
3 555 3ce s sl (CR) T8 5k Cd (gtrnlmo
orle pasls o (CIJ )5l (el ppdi
G sl oo s 4 (1 Jgaz) (RI)" dols
295 Al Bl /)l a8 0l e ()85l
ol pf > A8lie J9i8 2)50 008 plosl slacgliad
Js8 =B jlade Iy aglad )55kl )90

2 Consistency Ratio
3 Consistency Index
4 Random Consistency Index

Sl SieY Cato 3 (olo)S oyl b dgelye JiS slaylSaly suncaglyl 5 (alulid

:(0)
LMy, = (Zfly L E]e mi Bk w)

%)

i=1 Z;n=1 ngi =
(Z;’nzl LY my Z;'n=1ui)
dwlo 5 j Oygo dy £ dddlee ugSixe ups
29 o0
n m j1t
[ZL X Mg] = (V)

( 1 1 1 )
271':1 li ’ Z}n=1mi ’ Z}n:lui

Mo=(l2,m2,u1) § Mi=(li,m1,u1) o5 ,a :pg> pl5
A dble U pllae Jluis! gds ) wiil g5 sae 40
Do g0 dmwle
ViMy 2 M) =y = :(A)
x[min(ﬂM1(x)u“M2(Y))]

Do Gl Jd Gygo 4 Slg o ddlre oyl &S
(%)
V(M; = M;) = hgt(M; N My) = uM,(d)

1, ifm, = my
O. lfl‘i N u:
l‘l_u:

\

- - —, otherwise J
(my—uy)—(my —14)

e St b VY oo d b ol 5 58

V(M,>M,) D

4 wy by & “ M

Moy My o Sya Juad (V) ¥ S5

\yvayv C}L.T)J@n ¥ e)Lm..: N 09 w/{}/g_://ﬂ’ awlale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

OhlSen g 5 oY 50 (s Ao \
|

(%C" }

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

lai L le (6 )B5lel asls -V Jou

oA A v 5 > ¥ ¥

y \ (Vg oo (>9) dmulio &5 loylrs 3ls) N

/AR SR VA /B YA o VY'Y VIVE VY A +[OA

(B e S s 31 RI

N0 9 VY sladslee 3o (v7,17)
(VY)

(1 doleo) (605 G o (sl (Y
i=1.2,..,m: (\5)

i = diﬂi ;
onite sl 5 JyiS clady 5 gancaglsl (A

Olo—is do cyidin CT jlade gl slad o35 a5
Caimo D (ole)S oyl JpS lp au S op e

Wil
ooyl JpS (4 55) LSl VY sl (4] )
oS § 5l ool b lise A bl g (plulid (ole)S
2 80 (gAnaglgl Gul 9 FAHP oS 5 3,
S s o By el I Jols @l ¥ oo

ol 035 4, FAHP b, §) oolisiol L U lins

O 2 d9b e 0nlio ¥ Jgan )3 48 gl ea
oo rel (S sl Gl 13 39250 (sla e
G e iy 4 SlecSinY Cato Sl
blod jl alal cabl g (be) g ool Oliee 095
590 4 9 jlitel (p YL 29290 LISl g Lad oo
grw g adsl ()15 loyw ainsa 5 g (35—
Wby olaid] dgs a4y liel oy ieS g 5l edlaiwl

oyl 2o g Mgl @l i 4 F 90 Joo
Hodliwl Ly aslllan 3)90 (slajline 4 a2 gy b oay 5
A3 o (LS el 09

D9l Laog b S plosl glaauslie )3 1L g 03
L Gl gyl Jy8 slajSaly sancaddl (2
(8 gty 3 Lajlne (459 o §l oy
Sar L lesS eyl S sbban S sancaglsl
09)5 «B)5 )3 p3 09)5 JLiBl 3 g A el
P> 9 Jol d>lre OB 13 JSutie j5 dyo (pl (5,5
U‘W‘““"“’ LI wyduob)a )l)B‘P)) )‘ ool L: (’*_UL.:

5 plal Excel s
(S s Azl B 3> i gy Lol Bun
ol Jloss] LSaly 4 a5 Sod5 oo 35900
oy 5" (xncaglsl slp b 29y ol slapls
IS g (S sy S g Lajlas (e ()
‘ol (hg) kel g le
O e a byje @l (28 3 lg (¥
(¥ gels yo golis) FAHP
5 Ay S (gl lmine; 5 (il oo (o (F
b e o 5VL L cate (glaas S g o )lne la)lne
Mo oS Ly (e sbajline 9 45, (ke
LSl Do 1 asy oS Canly oo
cite Jlois) g cta Jloi] LSl 4l (2
g sl ya3 L dl)_g oo oy yieo (vj+,vj-)
O SeeS ike lagadls sl g polie (p S5
OSoj e Sl iy 5 palie (piSesS
ool do ol Ly 4y 5y galold (gaslne (£

by L o dule (glajlixe ()55 (3,8 3l (Y

\yay {)L{T} 4 ¥ UL‘*‘:' Al 093 CJI{I/&’-:/IP aolale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

\‘4 Sl SieY Cato 3 (olo)S oyl b dgelye JiS slaylSaly suncaglyl 5 (alulid
N
FAHP 3, il oslisil b (glo) o sl 58 (sl sy bl Ban dr g b ojlns oo (g syl =¥ o>
ol i 0jg (W) Ve M) sles> (Dopba> ey S sl o
AN o-5¥ - ¥ e gl (6,15 Hylop dizjo
VAR <00 RRINN DAY Cute Ub9) OO 39y 4
ARE o[-5¥ Ny <INYY Codo U9y xS S w3l 1S gaienlsy olie
-IVEY %% -I\YA NAta) Codo 9y 2
ARV o-5Y AR IVVE Cute ey il ool cgg
TALS) o[ +YA I\Y$ AN Cuto DP9y 092 cyeal Ol
\Yo oJvE AV -vov e e 5 39390 LISl b uze Ll 1 ol al culls
<I\YA ofYe DA NAINS Cute aoly o J8ls pae

0l 03> (455 (slaylire olwl el (B9 53 0ads o3l leMbl =0 Jou

IS slaanF blbee 0js aylee
wA WA VA A A VA SA A YA A A
AN ZAY S S 7) AN ¥/¥ay A7ARE DIENS £1+YA O/A-¥ INARNS ¥/5Y¥ £15VA DYV AN ¢ *\B
Y050 FIVWA  QIVA- YYD o/-¥F  FAYd  FAYY  ¥ASY  F/YVY AR INAD A7ARN AR B
¥IVE. QIYYY Q5NN /AN AAREN OIAYY O/OAA INAAAS o/ovyY AR iR v4 /¥ ALY VB
¥Y/SVE  AIYY.  QIVYY  O/FSY /oYY OIVAY A AR /oYY ¥/yaa SISV INARYZ NAVAR \cB
¥/IAOY /WYY A/FA¥  O/OAY INARNE ¥F/avy /00 ¥/AvY INARAS ¥F/AYA ¥AYY INARNS <[VYAY AB
YIVEA 008N O/YY- INASS \iiza OIYAD OIEYY IZAY o/0% - /AN sINES AR AN RN ;B
AR A0} S 772 ¢ VA R S 21 (' VRNV AL L AL AR Of+5+ IZARN) Y/¥Y- ¥/\YE NANIS /B
AAAIERVA r 2T S VAL WAL IWAYSS ¥/vVY A7AYa Y/avy OIYAD \ilard o+ \Y <[\YAY AB
09350 sleas™

D95 5 8> by Sl edaiwl Ly L (i gl
35 plol gl s FAHP .S

o9y L laslid)l8 1135 lanl sl ool cussy s
olsasl o Sy e slaslme cpo jo0b ol FAHP
€9y @hESP Slme ¢ lo)S oyl S5 slo s,
alS Sl lame (pposlio SN (s 0y Lo
O 0 Orped ool (Bl g (8 claai
o9y jl edlaiwl L (ole)S (il S sloaiy 5
b bla gilwygame b ()15 5le» ooy Lol
aleyma? g DAY (s (39 L € (pla)S oy
oYL 00T s 5g b IS o] )3 (gmdge
izl 1y gl

= Py ssline glucagl sl ladlas (58T
o3t plodl (ol ) oyl (J S (sl 5 ol
Uhey 5Dl s Soe gl yline ddllas 93 Lol ol

Ot 0 dgdie odalide £ Jodn )3 48 jolailen
S ) ()l oyl 39290 (S slaaty S
Silwygaze Ly (S mle by 4 (gilocSany
oleys {Bole Wlaas) ple)S oyl )b bLE
LS o] )3 jlle)S gz silulir 5 (290
(Sl 3l ) e slaple 5zl oYL
2906 jl odlitul g (2la)S sl b axplge ploj S
Oyl olaid] sgd 4 liel oy yieS eges
oL 435 5 la)lae ()55l l5e Sl des
Vo 5l ymeS ()85l e 3ylas olad j> &S 0D
=95 dwlio (gAuCuglsl Aol ) Cuwl 034y Ao yd
(F Joiz) Cand 035; JsB 6 Loy 5o

S5 i g oy

b3S 5 b ylao ol Gun |y ol cadllas
5 il S Cain p gle S oyl IS

\yvayv C}L.T)J@n ¥ e)Lm..: N 09 w/{}/g_://ﬂ’ awlale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

OhlSen g 5 oY 50 (s Ao \
|

@

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

dbgiype Cliliol 4 dng b iy (saucaglgl dons —F Jod>

CAuddy e 3y ol jlalold oyl 3l alold
sl sl it Jl cute JI

S sl 4y

\ -10AYY R IR
Y -looYs RN RN
¥ -100YD R R
¥ -1B¥YY RN RN
) IFAVA -[-¥Y¥ RN
5 <J¥VEY .[-vs8 AT
v -I¥VYS o[-YEY R
A Niizat 1%V oJeVE.
) <J¥¥YE WA oJexyy
Ve -/¥Yay FRAY) oIVA-
N <[¥YAY ofeveq R
Y -[¥YYR R R

o) Loyl s Ll gl jpame b (5,35 sl
W ol 5 (xdge halopuo
S bjsel
b3 Ao (gjlulis

(045 gbye slaidyy 5 3y lop @ oeme ) cuslio (93,8 cLlis pjlg) ) odlanl

(sl slo)S Jlie )3 (6135 e
colyial o )5 50l
9o UESe g
b5 sloyS dge slosin] 3 s
soges 455l ealisl
@leyS oyl b agalye ploj JpuS
(S8 Bile i) ho s Bile

[YA] 3,136 g3 g 1,3 oyl
ooyl dae) 5D 0dd plodl Cladss o MS oyl
Sl oladss oS lags 4 .cwl bles o ole)S
ooyl Jp8 la)Saly 3550 )3 (polaid] job 4
G g Cusl 0ad ploxl (S ol 13 Hlo)S
ooyl S8 slahey sdacaglyl sl (RS
ole sbghyy ol p Pl Cato S 3 be)S
Slallas 51 B oeng ol Lol sais plodl
iy (2le)S oyl J)S Slpm 1y 2oyl
0l Vo) o Jlus 1 oylSad 5 hdases il S
o9 (Brle S (2hb) (g5l )gae (b,
(hxe o 4SBT S ) 0,95 (1SS (S
gy il ool wl dg g ol Ly [YA] a5s S sles iy
oS (mlio pogate glie juin ) Gjlwygae
ly Lk g 03 S5 olkawd Joso Joro 40 5,18

s 03000 J)L‘? O‘JJ% bles ~° C)L:’ L J.'Qb
Jlw o hlen 5 lodgglhy a8 (6,550 adlllas jo
a b Gllawsl LB glayow j odlazwl woly ol Vo VF
ool g (b gled S sl aelio ) S
sl Sim b oo S5, 68 o8] )3 oo,
Jls 5 gladllas )3 35 olSad 5 soskis zlbs 1]
w0dad Gl gl o 5l oolawl a8 wsly LS Yoy .

O3 (S 3 S eyl ) o (S
9 slasline (nytore Lo g odljaaine Clalllas
Iy oilwdind Caio o IS ola)Kal,
S as oy s Wl adlas guls a5 15,8 (canca gl
"9y o al] Sl ooy 390 sloslixe (o
by aS S glaadllas ;0 [YV] 3l Couenl oy yiis
35 o dalllae 4liie Chin Ly o) San g gl
& €adgl aty 3o lre i plol L)Y Gloss 4118
boo J5uS b gy Bl 3 Jlre (yiage Olgis
2 b 4 &S jghailen [VA ]S QL] Cais oyl o
Ot (lgie 4o gy (@S jlas adllas
» sbe)S oyl S LSl olsal il b
Gylate dy dag Ly ad (e (gilucSiinY Caio
SBME) (l g2 3590 5l el 5 Cntio (35,
oy ooy 4 e Glllas gl 4o
Opaasio (D g Gixke gelyr )3 @Sl o) e
9 beyS oyl ) elio CELS (gl o cuilig
i) 5 Al (sl Clled 9 0y g2 ] U5 lee
Lol sl 05 ol o oos) g 68 o1l ool
@l eyl J5S i 4 (b Coenl lanlie
ploml 2929 L S)im @lice 3 (> 295 (o 03D
P35 59 4 g il sl sl (IS slasil B

\yay {)L{T} 4 ¥ a)la.ﬁ» Al 093 CJI{I/&’-:/IP aolale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

5 g gaen Cusl p3Y sl S Sy Gl
33 bt 5 ISal, Q) I8 136 gla Lo
5l edla il @yg o 40 Lo ol opl a5 2o a5 a3
Shpremal i Ly cwlio (655 mremal by,
Dy 0 (B

oyl e )3 04 plosl Clilllas j550 5 oy b
x5S & b pasde (5) sloakme 3 olo)S
sallas 93 aiej (ol ) S maenal slagby)
0=l 3 g 9biee d9d e ()Sen 5 6y
b plosl pols gadlas wlie _Sgy b 45 Sldllas
ooyl S adld QLl 3 e (slajline (p: yiage
995 laadld (e 5 (2309 (Pl > (2lo)S
[Y] S sacaglsl oad 0ol (59 slaylme lwl p
Colus 33 Foo Jale (pytore ;03 gadlllas
FAHP 5 s (55, L (ale)S oyl 4 s
oS ol Jo o ool [A] b gacodyl 5 olulis
o) Lo gy oyl 5l edlawl Ly glaslllas
el ot plol (lo)S oyl S oSl

= ogds sl p3Y 5l sadllas gl 4 axg L
S bLE (gjluw jgame b (5135 Ble by, !
S S ol )3 (29 Glaloyw 9 (2lo)S oy
2sloles d=sle ol U8 el ol (o 4ol
G352 sk J SIS ojsel 09 g i
935 9 LS 3 JB slabjsal g (objgel slaegd
94 9 2be)S oyl peine (L cJoallygiod
o (63,8 e blis yLuwsg 5l ooliiul s yLlss
oS oyl Copie ool glial opytage

Oldlas gl cblpin ¢ asdlas slacydgiow
slagbyy slacese 5 bl aon pf) e o]
o Loy ol gl caadll s> (S maead
4S5 (gyeb s dig o3 0,8 lles Sl salal
hs Ken 5 0l lacugliad 4 diugly (g0905 b guls
lgiedns W3,Sagy ol 51 odlisel o ool b oaisly s
Js 9 (lapre—a) oo Gy laeis
Slagonai Cono gy 5 49y plo b ol claclis

Sl SieY Cato 3 (olo)S oyl b dgelye JiS slaylSaly suncaglyl 5 (alulid

S heed sk ale)S ol (B )

5 bles ailge 5 oS s (63,8 cblis il
Se LS cblis gl 1) lon 4505 s S9ue
V015,58 Sl did g 43 Y g8 Caxiuo

Bl 5l oslaiul (laslas d 75 Lo ¢ Y]
|y (2l 00tiS uSaine (slaold 1 oslizl 5 olo,S
ST o ) (2le)S oyl GialS sl
hedlawl ol LSan 5 00l A oize [YO] 050,5 doys
hlsn plop cop Gl 5 agriedl ke o)l
5 el hg ol ) (ale)S (a5 S
IS mlogmgp [V 2538 ey Jedgp Conto
Sl sl edlawl g Ble glop w5l oolie WP
=y 8 ol | (S )3 (dge Hlale
D9l dlpiiin b g 53 (gilwdidnd Caine S
]

Sl guCaglyl 455 gn j5e Clidlas ) 22 5]
ot s Lol el aanis plosl S cla Sl
mlo 3 0iug 4o ool la)Kaly &8 a2 o
2l b il caio alie )5 W18 4l
D) s Slodead adllas oyl (sadlllas

g g e Uiliss Sllllas g5 5 &S s
Ll plio gl @liin s gl )Sal,
Hbe @l 00l dlpiiin Caiio A0l £o 4 Aoy
ool 5 o LS llllas 4 00 slpidy cla Sl
O)ygo by 2 L €alipl clilr sl jlae

SLoylime 039 dny Ljlime 1 (g)limsy g el 485
e late 4 ccwl sais a8 S o o golaidl
Bl 0 ole)S oyl 3y50 53 0a plosl Cldllas
5 Gilwplailo glio ol )5 an])8 36 5 5l
ik slo ) Saly (65 ) Sl > 4y «(g5)5li8
9 e Sl ole S ol JyiS oo
ol S (sl 1y XSS sl ol el
Sl o o &Sl [YY-YV] s S sl ol )5

3> Brahmapurkar

\yvayv C}L.T)J@n ¥ e)Lm..: N 09 w/{}/g_://ﬂ’ awlale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

OhlSen g 5 oY 50 (s Ao

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

Cdlige 35 0 5 Cdligy 0aS il (glad > cuilage
o (pdoiume g Lawlid)lS g 5l b Gl 0l
d‘)—?l 5 ubbw LS)K‘”” J,JJ & L;}Lu;igw\f

25 o S8 )b

&l

1. Dehghan H, Mobinyzadeh V, Habibi P. The
Effects of Heat Stress on Job Satisfaction, Job
Performance and Occupational Stress in Casting
Workers. Jundishapur J Health Sci. 2016;8(3).

2. Zamanian Z, Dehghani, M, Hashemi H.
Outline of changes in cortisol and melatonin
circadian rhythms in the security guards of Shiraz
University of Medical Sciences. Inte J Prev Med.
2013;4(7):825-830.

3. Asghari M, Nassiri P, Monazzam MR,
Golbabaei F, Arabalibeik H, Shamsipour A, et al.
Weighting Criteria and Prioritizing of Heat stress
indices in surface mining using a Delphi
Technique and Fuzzy AHP-TOPSIS Method. J
Enviro Health Sci Engineer. 2017;15(1):1.

4. Zamanian Z, Mortazavi SMJ, Asmand E,
Nikeghbal K. Assessment of health consequences
of steel industry welders’ occupational exposure to
ultraviolet radiation. Int J Prev Med. 2015;21.

5. Nitschke M, Tucker GR, Hansen AL,
Williams S, Zhang Y, Bi P. Impact of two recent
extreme heat episodes on morbidity and mortality
in Adelaide, South Australia: a case-series
analysis. Enviro Health. 2011;10(1):42.

6. Hanna EG, Kjellstrom T, Bennett C, Dear K.
Climate change and rising heat: population health
implications for working people in Australia. Asia
Pacific J Pub Health. 2011;23(2_suppl):14S-26S.

7. Gubernot DM, Anderson GB, Hunting KL.
The epidemiology of occupational heat exposure in
the United States: a review of the literature and
assessment of research needs in a changing
climate. Inte J Biometeorol. 2014;58(8):1779-88.

8. Zamanian Z, Sedaghat Z, Hemehrezace M,
Khajehnasiri F. Evaluation of environmental heat
stress on physiological parameters. J Enviro Health
Sci Engineer. 2017;15(10).

9. 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. Ann Med Health Sci
Res. 2017;7(2):77-84.

Mg S ek a0l wialgs iol58l 1y onds Sl
CaS o (sl o 1500 3l oan] Slalllas )3 395 oo
iag) cas SWARPYs VIKOR ANP L
ol (e Slaproal S5 Caa > Jelge
Do odlatwl (68 gl Loz )

P9y &9 LIl &S Cunl (pl 03 g JB aiSS
s bl gl ol Jele g IS ol 5
oalaiwl (plplo )b (Sius Cao S5t g golaidl
3218 b glio (gl ofag 4 adllas ol b
A bl (il Cato b oglie (6,8
9 plo] (ool 3 Slus saS (35

Ol )5 4o gloa! 5l ool cands gls IS ok
Lol Bas d Camd Loyl dolio b bL3)I
Moo 2> Lt (le)S oyl Sy (o) picelie
a8 e 3 g slme o sl gy LS
Lo Szl gy alee)S oyl J 8
Blas) ole)S oyl b bLE gjluw)games
oYL S oSl > (rdge lnloyw 5 (G2l
Canico 3 (ple)S oyl J )5S Cgr )3 oy gyl
P TN,

soplls g ale L, 5 odlil yols anlllas
o) eyl S8 gy o picslio QB!

Curmdy & Q) C@2 50 (G SwY Caio )
hoLS o (235 5 9ot oIl g wo-llae
Oy an Slgiee 3od (ol @ls S o Sleddy
L;]c\_ép “"—“’L\'Qf OL.\»[;.J,)K 9 Q\ﬁ.&.o LS‘)’. u.ﬁl&.ﬁb
3ol el altio gl \S03 5 (g jlocSaisY Caio
d9-¢ 9 5loles Jelse S8 e quslie 531l
255 5148 eolawl 3y50 )8 laes baylys

PSS g s

Clighre (o 5 VYA 2y b ojlos b adllas 3

8 Cules dyse s (S pole oSl dmg
Ol )8 g a5l (a8’ 5l Aluwg (s ol 4B )5

¢ Analytical Network Process
7 Complex proportional assessment

\yay {)L{T} 4 ¥ a)la.ﬁ» Al 093 CJI{I/&’-:/IP aolale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

22. Coco A, Jacklitsch B, Williams J, Kim J-H,
Musolin K, Turner N. Criteria for a Recommended
Standard: Occupational Exposure to Heat and Hot
Environments. In: control Ccfd, editor. 2016.

23. Rokhsari S, Sadeghi-Niaraki A. Urban
network risk assessment using Fuzzy-AHP and
TOPSIS in GIS environment. Iran J Operat Res.
2015;6(2):73-86.

24. Aggarwal R, Singh S, editors. AHP and
extent fuzzy AHP approach for prioritization of
performance measurement attributes. Proceedings
of World Academy of Science, Engineering and
Technology; 2013: World Academy of Science,
Engineering and Technology (WASET).

25. Chang DY. Applications of the extent
analysis method on fuzzy AHP. Eur J Operat Res.
1996;95(3):649-55.

26. Berdie A, Osaci M, Muscalagiu I, Barz C,
editors. A combined approach of AHP and
TOPSIS methods applied in the field of integrated
software systems. IOP Conference Series: Mat Sci
Engineer; 2017: IOP Publishing.

27. Majid M, Mahbobeh E, Parvin S. Evaluation
of the workers exposure to heat and presenting
intervention to control heat stress in profile
factory. Mubhandisi-i bihdasht-i hirfah/i.
2014;1(3):53-9.

28. Ayyappan R, Sankar S, Rajkumar P,
Balakrishnan K. Work-related heat stress concerns
in automotive industries: a case study from
Chennai, India. Global Health  Action.
2009;2(1):2060.

29. Mohammadyan M, Sepehr P. Design of cool
spot and assessment of its effect on WBGT index
among furnace workers’ position in Shimi Madani
industry in Hamadan. J Mazandaran Uni Med Sci.
2010;20(76):2-7. [in persian]

30. Davudian Talab A, Mofidi A, Meshkani M.
Effectiveness of engineering intervention on the
position of forging industry workers. Occup Med
Quart J. 2015;6(4):30-8. [Persian]

31. Hajiazimi E, Khavanin A, Solymanian A,
Valipour F, Dehghan H. Heat Stress Control in
The Foundry Platform of a Steel Plant Tehran,
Iran. J Health SystRes. 2011;13(2):866-74. [in
persian]

32. Rowlinson S, YunyanJia A, Li B,
ChuanjingJu C. Management of climatic heat
stress risk in construction: a review of practices,
methodologies, and future research. Accident
Analys Prev. 2014;66:187-98.

Sl SieY Cato 3 (olo)S oyl b dgelye JiS slaylSaly suncaglyl 5 (alulid

10. Zamanian Z, Gharepoor S, Dehghani M.
Effects of electromagnetic fields on mental health
of the staff employed in gas power plants, Shiraz,
2009. Pak J Bio Sci. 2010;13(9):956-960.

11. Mclnnes JA, Akram M, MacFarlane EM,
Keegel T, Sim MR, Smith P. Association between
high ambient temperature and acute work-related
injury: a case-crossover analysis using workers'
compensation claims data. Scand J Work Enviro
Health. 2017;43(1).

12. Xiang J, Bi P, Pisaniello D, Hansen A. The
impact of heatwaves on workers’ health and safety
in Adelaide, South Australia. Enviro Res.
2014;133:90-5.

13. Rainham DG, Smoyer-Tomic KE. The role
of air pollution in the relationship between a heat
stress index and human mortality in Toronto.
Enviro Res. 2003;93(1):9-19.

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

15. Parameswarappa S, Narayana J. Assessment
of Heat Strain Among Workers in Steel Industry a
Study. Int J Curr Microbiol App Sci.
2014;3(9):861-70.

16. Chen WY, Lo CL, Chen CP, Juang YJ, Yoon
C, Tsai PJ. Prioritizing Factors Associated with
Thermal Stresses Imposed on Workers in Steel and
Iron Casting Industries Using the Monte Carlo
Simulation and Sensitivity Analysis. J Occup
Health. 2014;56(6):505-10.

17. Lee N, Lee BK, Jeong S, Yi GY, Shin J.
Work environments and exposure to hazardous
substances in Korean tire manufacturing. Safe
Health Work. 2012;3(2):130-9.

18. Sekhavati E, Mohammadi ZM, Mohammad
FI, Faghihi ZA. Prioritizing methods of control
and reduce noise pollution in larestan cement
factory using Analytical Hierarchy Process (AHP).
TB. 2014:156-67.[Persian]

19. Ishaqi M, Golmohammadi R, Khorram MR.
Prioritization of noise control methods in Hamedan
Shine Co using the Analytical Hierarchical Process
(AHP). Occup Health Safe. 2012;3. [Persian]

20. Malterud K, Siersma VD, Guassora AD.
Sample size in qualitative interview studies:
guided by information power. Qualit Health Res.
2016;26(13):1753-60.

21. Skinner R, Nelson RR, Chin WW, Land L.
The Delphi Method Research Strategy in Studies
of Information Systems. CAIS. 2015;37:2.

\yvayv QL.T}J.@,A ¥ e)L«..: N 09 C)/{UK_://»‘ awlale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

33. Sett M, Sahu S. Effects of occupational heat
exposure on female brick workers in West Bengal,
India. Global Health Action. 2014;7(1):21923.

34. Yi W, Chan AP. Effects of heat stress on
construction labor productivity in Hong Kong: a
case study of rebar workers. Int J Enviro Res Pub
Health. 2017;14(9):1055.

35. Farshad A, Montazer S, Monazzam MR,
Eyvazlou M, Mirkazemi R. Heat stress level
among construction workers. Iran J Pub Health.
2014;43(4):492.

36. Delgado Cortez O. Heat stress assessment
among workers in a Nicaraguan sugarcane farm.
Global Health Action. 2009;2(1):2069.

37. Pogacar T, Crepinsek Z, Bogataj Lk, Lars N.
Comprehension of climatic and occupational heat
stress amongst agricultural advisers and workers in
Slovenia. Acta Agricult Sloven. 2017;109(3):545-
54.

\yay {)L{T} 4 ¥ UL‘*‘:' Al 093 CJI{I/&’-:/IP aolale 93



https://ioh.iums.ac.ir/article-1-1945-fa.html

Abstract \ 7
|

[ Downloaded from ioh.iums.ac.ir on 2025-07-16 ]

Identifying and ranking the strategies of control exposure to heat stress in
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Abstract

Background and aims: Heat stress is one of the most important occupational hazards that
threatens the health of employees in many workplaces. This hazard is more important in the
industries with hot processes, such as rubber industry. Therefore, control of this harmful
agent is one of the essential measures and priorities of manager in these industries. The
purpose of this study was to identifying and ranking the strategies of control exposure to
heat stress using the Delphi method and the combination of FAHP and TOPSIS approach in
the rubber industry.

Methods: This qualitative cross-sectional study was carried out in three stages. In the first
step, the most important criteria and control measures of heat stress (alternatives) in the
rubber industry were identified using the Delphi method. In the second stage, the criteria
were weighted using the FAHP technique. Finally, alternatives were prioritized based on the
TOPSIS method. Data analysis was performed using Excel and Super Decision Software.
Results: The results of the paired comparison of the criteria with the FAHP technique
showed that the “efficiency of control measure” was the most important criteria with a
relative weight of 0.141. Also, the final results of the study showed that among all control
measures of heat stress in the rubber industry, “insulating or enclosing of heat source
(insulation materials)” is the best with a relative weight of 0.582.

Conclusion: This study integrated Delphi, FAHP and TOPSIS in order to select the best
strategies for controlling heat stress in the rubber industry. The results of this research can
be used as a guidance for managers to making the scientific decisions and selecting the
appropriate strategy for controlling heat stress in the rubber industry.

Keywords: Heat stress, Ranking the control measures, Rubber industry, Fuzzy AHP and
TOPSIS.
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