oM A))L_g al=xo

OEN-00- NE-+ Sl 9 youe  oplas ND o9

T E =

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

o3kt b (lo 3 g itigr 35150 50 Lauilow 233 g y (9 e LGS
G0 (939 202 990 30 9 51 (i 0 A Jxd (S i g 5 )

Yol) ya0s cyma M Suwlogb (yaol 0 jos

o..\.;a; 1¥44 RN P PO (P
G e el aSsba rol e sad sbl | Gleide OIS Jlilan Glalileny G pde 4 g B o 1A 5 aie) Veoo BHENI RNy

bl Sl se dha 31 Jlays SToe sl esls H13 gdr ot 5 me s |y Ol oSl 5 s S laes Ladilonny 4555 ol s le
Lol 5315 ol slge a5 55 ek Ay (A3 s s e Sllas 5 ¢ gm bl Gl ataner syl sl gladle b oS ties g
AT e Oloas Sl e 3l5e o 515 0t Sl Ko 330555 Sloss ST e (Sladilomy CuneS 5 kS el azls JLis &

sl Gloys SToe glatibens Cé:} el S o pde CJL Ot 5 S e sl bl el gdllie Gaa
L‘)_:!\L,:o.hlvw.Jw;:C\,&&.«.CF}A%L;M.Hh/:&)bj.,‘;Ln_p)ﬂ)aL;u&kwcé:yﬁj;gudil)aryéu)\zu HPoBE] j})
S e 0Lk s 5 Ad oas Fuzzy AHP (Fuzzy Analytical Hierarchy Proses) (o356 51 o akedas Jdoes SGST Sl eslanal L s jlne
Fuzzy WASPAS (Fuzzy Weighted Aggregated Sum Product Assessment) 36 55 oT o2 eSSl el b o

s S Ol
VY Lkl b badiloy oo 5 2055 Slsknn 5 sl g 51 /00 055 b aimeais 5 il ¢ hool slajlons OLis S ilaaily P2 5
S 1) ol a5 /YO 055 Ll (S Wl o Lo sloms 5 Olis Sl iz 3 )51 s | psmn 5 253 sl ol e NV ¢ alogh il 50
LS 515 baalls Ol s cs05,Ste sla iy 5 sl sy MV Slasl b (23hg 3o ags s Sla s, Ols Sl el 03 503 IS Ll S G 8 g Sl
L3 ged S CJL€>~, Y £ laasy 5 Say o/AVY o /YOY (/Y0 (gla 5Ll
133 4o Gless 5 (mbler 1 m 53 bkl w3 L 015 oo Bl (st sl 5 oalionsay ol 3 S a0 s Lt S ot Email :
53 Slosz S e gladilony 133 (6lr (rs) p Simmbin (bl cpl a3l s Laay 5o (28l 5 s las SV als ziy amintahmasbi@guilan.ac.ir

Gt 0ud 03T 516 2,8 &) s skl 5 clie s w0 by 23lhg 53 Sl o 4l ol (2310 (30 s, ) 328
Gl Gl 5 odomy i & Sl slay slaalls 51 30 OSlas o 53,5 (6,8 sl s oo 4 sl 5 2l 5

313 (poses 5 ot Sl o nd;:)wlg-auﬁn\@&d}&_;)w}‘_;)&aﬁ@)\zjé
JL&))}&;.J\.@ ;‘J,a ;é}b JJj@’}uJ" ‘d)b w‘fﬂ\m‘}:bu“ g&b)) J.Sljn éL&J;LM._r 6.;\:.\5 L;Lmjl;

Ol w5 S o5 NS (3, pwikige 5 b edSiSls (e eige oy S slslial |

Ol e Il ol 53T o&ils 5 allop oty ¢ s o ke (555 Y


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

sl @85 by e Ll

fpuq;b,su&gtgcujow,wﬂ;%p@u,uw‘o;&ilé;
ORIl e a0 53 S5 5 5SS e A e 5 Lol (YDA
Aol dadboslo b dSbe 5o ok slen ccwdlu (glaay 0 0555155,
e S e g (M ks 2 ke o 55 sla 2 S5 5l 3l 6,5 5
el (Sladtilens S5 oS sla S35 5l S5 crlis b ladlany

(E)A3L 4zl 5 g 5 WOl oalis 235 5 (5T e (3Ll gla s

BIEVES
alj sl

6291 o2
Al sl

¥

sl Jeacas
Ol ylowy

o

LYY
Ol e 505 T Ol p3 50 635 81 45 oo OS2 51 S
Sladilon ol b tilons ol O 51 20 oy s Jaes S 31 5 ey
S okulen 5 Sloys S1e ol S3slam 5 oste (ol (b
Sl s Slasleg gladlony (Vdkines g5 a5 LMWO@,\;;SJ:J):

jé)ji@?b;_lﬁt{f}j‘.ﬂ‘tfjja}Q‘)Cz—mﬂjh:?ﬂjji{&:ﬁﬁmg@u)}

Al ssbwlas AL addgi

ki 8o
Al

3Loys 151he slasilawny Cpas 519 (IS sighd @) JSib

Sladilons 03 Fos (n fmslis s 5 4S5 5o (il gladileny
olg e ol s ELECTRE s ANP (gla g 5leslanal b slag
38 5 me Ladlany w8 S5 o Slie Ol siews Off-Site 25,
oS, 2 K 5 ABT0N e s 4 (V)0 5 Yadavannavar
(\Y)Ol)@j)ﬁ)w.M‘}ﬁ“)}@b)}ﬁlﬁduwaku)\
lslo Sladilons (5l 5 lin (550 Sl slaiaey L3 5o
530 o glas a5 gla agsy Jeld oS 5 (5, 5100 el e
(Sl e o8 515 0L anlllas gl 5 03 g o3linl (536 sl 0 A s
Sabilonny w35 g (65513 Sl Slaslne 1 Sags (28 5 s S aee
ol Jles 2L53 0L IS ABTOWIOLISr 5 e il o Sl Loy
Ha3 Sless S1a 53 Glays 1 e gladls goslaer 5 3l pls s
S 313 0L edisl s Sl ol gl 313 13 e 350 5 0
orb el Bim s Cbie s laelSans sl 5 Las llkiud (gl >
G0 rre Bl ke (V)0 5 glS el i 3 01 S
S\l gl JAHP 5, 5l 2ol el o glatilons Cu e (g
o3 s sla hss e 5 sea TOPSIS ) 5l 5 bolas 055

L S el il gladll s

Aol bl sl e o e b ol e gl Ilad 5 cilie |1 e ) S
(0) a3 o OLES g w33 OISCa 6 a5 e 51 ,SGaSC Ly a0l e

S0l (VS 5 2 e a5 kbl Aallan ol
w8l ol p daoacin s glaaiar Ll gla pace B 5l 5
Sl st 5 cialbs 55 o3 (Sla i el S OS5 2 laal
Sl s s ol ksl Cand s 53 STy (Sobel 5 Ll oy e
L sy 55 V0L Kan 5 5 5ls, iy e st ISOT4001 515t 5
L oLg e Sl sle (slatilons o e cilisis glawy ;57 L5l e
Ltls s e sy (s 4 oslmedion (6 S el o sl eslizal
5ok S slea ru e e e (OIS SD,6 Jo el s S
Sladilony 5 slag,5ld L5 sk iassn s () lodlesls
2S5 28 Sl ealiad b ool Ol gl milag 5 Gleys S,
A Ol e a ) b skl s 50 5SS 5 Jreas gla s, sl
sl slgdy Slusley Sluls ws )

2 obesles glatibany Ol 56 iass 55 (0L 5 s
o2 SWOT s,k Slesy 5528 5315 Gy slams 5158 S5 4l1 6s,

S e Condy odoi g ol @ 5550 a3 55 (V) Ozkan s S

oEY

VE- -+ dawl 9 poue o opladis 1D 093 wodw )9l al=xo


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

w32 099
;)),mLm\;L;),I@?,z;)-\,@ﬂ)&@.ujugjlﬂeu@m
S ol S5 1 fm 5 oS 2l a3 S el il
OB o sl gl s sl o Sl ys ST 003l i 53 ol O ot il jlumackin
i 2855 ¢ g gm s bl L0 (VL (ISl o I slaaastlLs
Ol e s 33131518V slas da el pla e 5 L aS s asls ) 3
SBsla i sleoslss s b pte el san 08 s STl ik

w‘@uﬂ;w\&ﬂ)&@dwl&‘#dﬂuCﬁé}dﬁfw‘

ke et 5 b 03 (slas 528l ile ea Ol s Sl 4 5L

35 Slatss s 0> B S5l pde W Sl sl sladileny
33 5 Sosl o Sy 5 DU 23l 3V (g4 52 OIS ladileny
L ldlpde e s adilony w3 03Y 5k 5 st a2y
3 35 g0 ool e sbay Sl sla (Glakilony 35 )3 oer Slalne
G0 LB 53 e Slaskae i LU Clodd ol B 5S (a5 0l 53
cr e Pl e 5 0T el Ol s 5 Gloys 55T o Aoy o>

Sloys 15Nhe slasiloany @bs (slagive) 2| Joss

O Sy oo pb

i Gbs Kyl VUil O jeas
gaasia )8 a5k dga (ST Vb (sl

rS SNl

L5 I8 gl

b so Gl e Do s3SI @l gl Sagli c,,,u,b,J.u’)us6qu,;‘_¢u¢;ﬁoJ,ﬂg,&6ngya

33 84l
Y gl anin (g sladl) golulier

by JolS S siedd 51 Olaebl pide 4o Ll s 5 uobr Sy AS gt olid oS Jshod 31 gn 035531 5 Al 035 5 &

Ny (5551 (JolS Ggieas 5 Olabl pds sbml 5 0y 580 b 5 alKe Y0+ Ll 5 L pmals glsel 3,552

31,5 e am s VYo B Loy 0530 L 005 g 59wl

S8 e s By 456 Vb 551 a5 4 o Oljods 5 Hlideas 5 pasets sls b b ag,s SIS s b oS ol

Sl 8
2395b
S 855
b G sie

Pz Sl OIS 1 G swadlsy Syl L le el B e sla by,
OB ol a5 plend Jsieds 5 Sloys ST lakilany il
bl s 208 Sl 250 Woa plad Ssteds s b 2,5l S

A Bl b 55 51V Sl slaay 5 5

gwéuxl&ﬁCébé‘ﬂ\‘)Lﬂlﬂé&&)}(\o)ob&aﬁ}&w.b
50558 G war 5 L Laged Sime ) Dol b Sless ST s
gwuuﬂj‘)&i‘)lasl.d;.w‘6“);)9.5\}.24.:5&9]?]&):)&5‘@‘}&

Asbazlsy Sl Blas 5 LS o xi a8 58 bl b, Ll e

Sleslen gladilany a8s sla 2y,

Sloys 15Ne slasiloany @és (slagbg) AT (sl (331 auli JEaly P J5ib

VE- -+ dawl 9 poug o oplodds AD 093 ol 39l alxo

DEY


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

——

sl @85 by e Ll

Ju\ﬂjﬁjtﬁjéamwg&»&'fw%%\f&}ﬁ
AS o ey OT Blaze BT bl o 1y sy bl oSS o
Pij.k:;su,e;;)-\;ﬂw;,u}wn;&guugs.:m)uab
L sl S55 4 omd sline G 330 53 01 iS rand o 5 3l (6145 e

_ 1 12 Pin
A= |P,, 1 P,

Pnl Pn2 1

(Vg

shre 2 (5B Ol o s LS s sole sl N el s

Sobn A ls sy it S0l 555 (St s 53 sl e e

AT ez Y salal 5l ke a0l slne (636 Slaglie 53] oikin
g o 0313 0L e (636 3o G Sl s slone pel (536 035

Un

n
iﬂi = ﬂpl]
J=1

S3lwdle 5 g o 50k (5L a0 55556 O35l (S mnlime 5l ns

(V) gakasl
i=1,23,..1n e

(\'0:)...2M@EE&LAQJ}C)WJ»&E}Q)}JA@\@[S

wi=1r,Qr®r, @ .. r,) ! () ol
l+2m+u
Werisp = 2

S8 e Dl 5 ol g pe s Gl eSS (6l e
Sl btz )13 5 ok 55 (S (ole ladl g Sl A Le
S3A Ol Sl b slma s anm c aomas 5 Ll 2o 255 Hline
e (sl s e 1pa mlie SV 5 OF s gla S ¥l 5
A 53 e o e 5 1Rl e pa Slae s 53 A pa ey p s
ey plazla basbns 5 5 b slns cpl 6,5 O 8 OLL 3 b a S

53 Sambleds 5 o3 same ot (Shash pl SGl 4 xS L
S0 Ol Gk ) 03 el R RLLISE o5 g OIS ol
5 ¢ AHP (Analytical Hierarchy process) s
WASPAS (Weighted Aggregated Sum Product Assessment)
s bl Ol 65 AHP g, 3leslanad Ulanl s o eslial (o306
B WASPAS s b 5 e 5 138 aslons i3 slaslns 5
(ARl ol o e e il ¥ S8 s ety s slae S
s e 0L 1 baasy 5 5 ajlas

GV AHP isS s

S s 055 b e 31 S e bl o 13

glilNave aas s Tomas L Satty Lw s 5L sl a5 conl oyl

lo)hzs @ (:230)9 Ogn ) slacl g (ollS Ohhe P Josa

Loz ) 556 Jalae

WV as @) hegots () b as hed o
\ \ ) O el )
v Y ) St bes B OLS, Y
¢ v Y St s ¥
o ¢ ¥ S5 ol b e s £
1 0 ¢ 3L Cwe! 0
v 1 o S5 ke B sb canal
A v 1 S5 sl real ¥
4 A v oo WS 65l ey A
¥ q A e hels

oo oo Sl Il gy opl o Al 4l ML, 5 Turskis L. 5
3 S5 e oy S sedi b slasbas bl s s e 25

C,..J:sdujl:udlﬂia)u.\iA\hg\)Afidu.:s-\;ﬁﬁjéd@b);wLﬂ\ﬂ

IS Sl o Slaolie )5 055 Ganmloes Cgr Jagh cpl o
A eslatal ¥ J gl o Tole e (g5l slael
556 WASPAS (K55 #

Ol 636 Jae 5 (W)l Kea 5 Zavadskas Lo s WASPAS sG

bEE

VE- -+ dawl 9 poue o opladis 1D 093 wodw )9l al=xo


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

| »D‘M ol

o 5 (swloudo (yaol 0 jon

K; = 2Q; + (1 — V)P, (1)

33 STAS ol Cilsen slie Q) antls Cilise jyslis alud s

L WASPAS Je 353 S15e55 o WPM Jis 4y A5 WASPAS Joke

Sl 5l g slae (8 S el Llos 612555 0 LS WSM Jute
V)3 35 o dslome 25

m
i=1 Pi

A= ——
2{21 l:)i + 2:‘;1 Qi

(V) gdda,

basl

oebls il sl s plal 5oy ladda &g s O
(a3 il sy 50 53 a2 51l 55 ke e i s sla il S
g snd bl 5055 e fn 53 IV 05 2l las e (g S Akl (230
:,U,L:gli:ilﬂjcfigjﬁh sl 4y s s

Oloys 5wt oJb least Jls 5 Slleg o pde Oliaasite
5 ool 83 Olaaasize s Y) Sy (i el 5 Oleys ccdlig &gl
il 5 0l (il Olys milig Coslee Cadl gl Sledst
Solis g S slas JIS 5 Jaoms St S e Olaasine (L Y) S
Co e 4z pedecin glasl (o) SKap o5l 5 0ls elig
SelRiils 31 Lo e Sl 5 el glls Sleys 5 milig Sleas
(AT S S gk

WASPAS 25,51 5less 551 5n sladilons o> sl s s, sl
0313513 0 oot ol 53 5 JSis b s o sl g e i) sl (556

sl ol aJ])O&iJ}&)bwwﬁbqﬁjéouﬁ.ﬂ C)Ula.»rb:\.l.&

.);L;a‘)ljéo:m‘;)}ﬂwéu‘)gx,agbgo o)w@bj

xy= U
i~ nax %, (&) skl
15
% = min Xy 2(0) gadas)
ij — ~
j %,

Dre 53 s w0 (gileang 5l S i Jlae SO WASPAS g5 s

E-TST RIS FICN PV E W PRI NPT IEUIN PRI e
53 LB 5 s 5,50 5, S sl sl WSM (weighted sum model)
Gl sacrmobialal; plaay 585l g3hins o5l (gl a8 onlo lmadin (5 S oS
i AWM 5, 38 o Bl o6 S i Sl Jons

el o (ea] 035 Wl ol 53483 5 ptamslons 3y oty S el IS

n
0-3
j=1

430! WPM (weighted product model) x5, 5b S5 b 5

R

W) Mgkl

Db dls 53 oy 5l ey S S

Vgl

n ~
Py = H(i‘j)wj
j=

Db sl il sleslaal J,.l;LE.AJ.&grlf);
1
Q= 3 (Qia, Qip, Qiy) (M) 4l

1 OOV
P;i =3 (PicPig, Piy) st

pmazs s (WSM) 5556 sazme i) ploal 61 (S Slns S s

s AHP Jss gl p lo)bzs () pslis 10 Joso

LR TR IS Y) 31UNY) A sl U TREY) 31UNY) ol gl ylna

/04 AR (+/+V\ 50 /\VE 50 /V48) $ole
/20 /FAQ (+/YEN 50 /¥QT 50 /YY) g

YARN (/YN 50 /A 50 /YY0) Doy o>
V/eYY VAR ('/\'V}'/\/\‘\J'/Vi\) a.,\;'}sj}:.?
ARE AN ('/\/\‘\)'/V'i}'/iQ0> JLM « S 9 uiﬁ)b
/Y01 +/847 (/YA g+ /0+\ 50 /VE0) e ST
ARY AR ('/\QQJ'/T\}'/iVO) u.)T QS/JV.:YT WIANY ('/Y"\V}'/OY\}'/VY\) u":’“;""‘i‘:‘ J.;L....n
e VALY (/AYA 50 /) g0 /Y0 E) X5 (6551
AN +/00¢ (+/84A5+/007\ 5+ /VET) Dl e

V¥V (+/YYY 50 /Y'Y 0 40 /80T) w e
VArA /88 GITY 30 /888 50 /0T0) Sy e 4y 3o

VE- -+ dawl 9 poug o oplodds AD 093 ol 39l alxo

bEd


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

-

sl @85 by e Ll

OBl Olsme 5 o NNV 5 /MW e /0VY Ll Sa ol ¥ Jads
s el slaslas g 0550 s 210 st Cl g3 1B 50 /00T
w0 /Y0N 055 es SauVTos S e edalie 54 S olen das oo OLES |
Sl 53 Gy e 5158 (S Il 5l ol sl o3 50 S | U
ey sa 5 OF SV ol il gay 38 5,05 ags sl 28 B3R

A3 gad S poler U e s laady) oo Ja b Za ke

5 IS s Slaglis J ol 1l b slns 25 5 bl O3 5l s Cgr
selesl ki 5 Kle 255 L ol s o3l 13 0 1 L) )
s O3 g s S eslind (GBAHP 25, 51055 el g
SIS el (gla s lns (e 3 s o DL 1 Lo slns 5 5 Lo slne
elos sz sl 5 gols e S 55 sl s oS 3 S sl

p 30 O Gk b sy o (250185 dien Ladkilong o s e 50 aen oy 5

)& WASPAS @a0103 gusyils :I€ Josa

Copde iz Ll as eads 65 O S¥T e SVl pled g asls ekip s S sl
(Y¥/8 50/8) (/N ¥/Y 50/Y) (V1 5¥/8 50/8) (YA V) (Y/Y ¥ 50/7) (QARNAYIYaY) (V/ASYIA0/N) — (V/ASY¥/850/8) (VN sY/A\ 58/70) JESIRVIER N
(£/Y 5\ 5A) (/A 50/ 4V/) (YY1 58/0) (Y5878 5V8) (Y ¥/ 50/1) (¥ 58/A 5VA) (YASENSVY) (Fsf/ 0 /Y¥0)  (VEs8/85VE) 495 Sle
(Y078 VIE) (VAN s8/) (Y/A 387 \/) (F38/A5VA) (¥/Y 38 /A 5VA) (/A ¥/ 50/) (\V/A ¥ 50) (Y/A50/AVIA)  (\/\ Y78 50/8) Semwdl)
(/% 5V/8 58/%) (& 5NN GIYSVUYAY)  (8/8 5V g0/YYO) (& 55N (AN ) WD) (818 5VEME)  (0/83V/E 58/8) S !

2,03 2l w3 (sl Kos ras G 5L IS 1 E s, (1)l eilesdl
Sl dile SU ot 5l 4o 5 sloand Sladibon Ll 55 ol S 1o Dloay
&8 5515005 5 sl Bae 5 ) ST OlS 5 o ( Sloys o ) Jool
Sl edal sy gl (V)i JalS s syl M sbas 5 il
Slr 35 s Ol s 1 a5 iblig, 6> 8 ol tass
o gl i bl jon (lls o Gla)s S Gladll) s 2 ke
ASGladl; xalig 85 5 sesl hlae 6o, a8 Conl (W) LoDl
(YNOLSar 503030 i35 gl b sl i 55 2l pimacs izl
22 L Slolen Sladilony w85 Sl sy G FanaeS 5 e &S
55 534S Kidkeaw s a0 O35 1s S gsean (S oo b me tdlig
RS blatilony 183 OF (gl 340 45 Tl ol cudige Sl 3l
aY bl il Sbr iy Sleslinal b g slame 5 2ildg Ol bl
Gt (Sl yal s S 5l (6 1S slor g 83 Jome S 53 000358
S8 U8 G b sl Sleslinal 5 4l ok (55T mar e 03 25
S 3 el o Laall idltgy 35 puds azdl 3,8 o planil Ol
w53 5355 g swnd ST (S sedind 5 glaal o 3l 5 el
S ol ol st s Sl i 5l g s as 4|y (6 p LGN Sleds
O3S Sla el Lol (6 et ladl 8s s il Ll 55 Lol eds

ASC,.M;\&»@‘MYQLAQTJAWJﬁJ’chEMAS&La)@.\iL&W

53 5445 4wls WSM 5 WPM sl cooenad s jile (53Ladle 31 s
oo bl 63 sla b, ale Slael VY 5 ) Lils,y ol 1 5108
4 ads slaay S ol b bl A3 S il 36 WASPAS
CIYOV /NN ol b s 5 5 5 gmdlls g5 Sle o 2dlg 85 s
Ol oy Ot b il w83 Jhs) o oplar LSl o+ /IVY 5 /Y OY
S DBl s o e

Sl Ol Sl s e 8L s sdea sl (rasn cpl Sl s
&3 Sl G 5D 5 (b QL5 g 5055 Son c(2ilhgs (30 s,
Wlog amem ol Sline aw sbate sy 63 51 Ly SToe sladilony
o3Lizal L 0T 4 b 5 10 (slalins 135 Lol ot (42 580 5 (a5 sl
WASPAS SsG Lave 5 ol a8 5 Al (23055 556 AHP (S
26 Sl b xlig e Jsl sad s i 53 3 S asia (55U
OBl 3 o s s /YN0 g 5lial b g 55 Sea Y (gad 50 S Glas /7YY
20 LIS i 58 313 (gas; 5o YOV ol shael L ladlls
S S | el oKl oAV

3 2 5 Ol ¢ low oy (gladilonny 0315 gos 0 b 50 (gl 1SS 51 ST

S 5 5 gl (2S5 55 5l s 2 sl 5s L ske gl enslE s SCn

bEF

VE- -+ dawl 9 poue o opladis 1D 093 wodw )9l al=xo


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

. 'i)‘

o 5 (swloudo (yaol 0 jon

3B WASPAS 5 536 AHP .S 5 2y 5l L odsl sl 5 08
Ll e oS Glays 5 milhr Sladilomy @83 (55, o g Sl g
o585 ks bagla esbiad il zdlig 5 Sloys 551 e adS eslinul s 4
e 03 adileny 233 L 015 o s bl (stus Il 5 el s =W
DAl 5 s lamee ST 2alS riy s e e oy 5 2aldg
Slatilony 285 sly iy n flin il cpl r 28l s Loy o
sl 854S 5 sem 55 el (a8 Ly 928 55 Sleys S| e
okisls [igy 93 Shes S szl (555 Sl s, 51015 oo il 5 LOKGI
Slestazal 55 S eslatal (laall s Gl sun 295 510155 o0 03 5wt )5
o sl 4 8w 51 Sz 8 550 el Sles 55 L e (IS 5 s
Gl sl 5 odel sy = B8 k55 Lbl e il A0
it ac gloys 5 salig ST s bakilens Cé:b.o\y”d» oldal
Olyear 3l s Loy 3 28l 5 Gy shame SUNT 2alS iy
Sy 4 oddalyl e 5l eslinad L ol o 5T Sllas (gl sleniey
Sl sk 2050 fodse U5 0 romen (Do Jla)s S1 e
Sl 5 I 55500 o) 2 OF ol Il a5 by ol Jleys
Sl s milig S1e Lo 0L cal [l s 1) el Cosas
ot 33 O1S S 5 Jn yy 05 SLal, glataay 553 oo sl 55 513
5 Shwolen Gladiloany 5l 20 OV 5 G s laoee b )50
O Pl s e Slaslae 5 w8 Gla s L 2l g ran
b lony w33 glail 3 5 ao gt 5 33,8 SIS 0 35 g0 (sla oIS (s
SIS bl 3V e 33 8 5500 s S he 5 WolKils b ol
bl s 13 5 SIS (55080 S pots 3l ATy S

25 8 sl by S1e s ok ke 5o

References

258 51 ol O s 4 555 30 a3l e s 01 B laS oo Sl
OIS 1 S (VOLen 55l tass sola g, leslazal oy sl
s A3 o sl 53 ol gl L oS 3y g (5 5 O s
3550 S 58 53 4 58 slime sl (s okal onsay Loanl L abayl 5 5
andlae gamt b ke cpl 51aS Al Jslla oy ghocs 4l 6l v
ar g oS gl ol bl sl oL 5 5 5Ls, 5 (YY) Ference
s laaugs 2alS o ola b w6554 VL U 5 4 e slre &
A5 el eddelnil Sladllas 5b sl bl (YY) Ference (gaxllas
ol e iy slesliad 5La ) sdilon (38 sbaedu VT J 28 clilany
Mg Gladilons o e 5000 Gl Hlr (n S SO 8
Sladblony o e S i on Olemay a) 228 51 (Ol 53 Slays
Any 5 03,8 SIS |y badkibony Ml e ooy slay 525 55 Sloys 5 il
S o 0T (3l st 4 o3|
Bloy o e 592 g0 St & x5 L ol addlas s
3Gl slacas st 58 I s by Sls S1e s Slesles
3 S bl Jsl s sl Ol s 2dle o8 hs (Sl (S5
Lo S S5 bl s ad il 0l 5o s pl Sl 5L
Ans oo JS5 Glays o (milgy 5510 SU L sladlls 1 0l e bl
Sleis Cueal 5 oS a5 5 adlly 58 nl s doms Olses a0 4 55 L 55 5
52U B lenas ) 5l eslnnl 5 s (g5l 5 Lo aS
.Jj,u'a:l.i:,,floljjy‘w\.lﬁl}>)j.aé):5j6>u:§llél>dj\rm;f§w
S 5 4o

S 5o s e Caablads 4 ar S LU AL S o Sl ey

1. Farhani P, Jozi SA & Malmasi S. Presenting a strategic management plan for hospital waste disposal using a
combination of SPACE and Freeman methods (Case study of Dr. Shariati hospital in Tehran). Journal of Environmental
Science and Technology 2019; 21(10): 117-27[Article in Persian].

2. Jozi SA & Jafarpour J. Environmental management. Tehran: Agricultural Sciences Publications; 2013: 36-48.

3. Amin Tahmasbi H & Ghasemi M. Determining and ranking the lean criteria for hospital using fuzzy interpretive
structural modeling (FISM). Journal of Payavard Salamat 2020; 14(4): 333-43[Article in Persian].

4. Banaiy Ghahfarokhi B, Sadeghi M, Jazayeri S & Sakinia N. The study of applicable ways for hospital waste disposal
using SWOT method. Journal of Shahrekord University of Medical Sciences 2013; 14(6): 60-71.

VE- -+ dawl 9 poug o oplodds AD 093 ol 39l alxo

DEY


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

e

sl @85 by e Ll

5. Vaez Madani BS, Mobasheri M & Dizchi H. A Study of the status of solid waste management in Tabriz, Hamedan: The
Second International Conference on Applied Research in Agricultural Sciences, Natural Resources and Environment,
2018.

6. Ali Taleshi MS, Nejadkoorki F, Azimzadeh H, Ghaneian MT & Namayandeh M. Investigation of hospital wastes
management variables and their adaptation with ISO 14001 standard. Journal of Environmental Sciences and Technology
2017; 19(5): 316-27[Article in Persian].

7. Rezapour A, Arablo J, Alipour V & Akbari A. Prioritization of different options for hospital waste management in
Tehran using multi-criteria decision analysis. Journal of Health Research 2018; 13(1): 38-45[Article in Persian].

8. Arab AR & Qasemian Sahebi A. Provide a fuzzy hybrid model for evaluating waste disposal technologies in the
hospital supply chain. Scientific Journal of Supply Chain Management 2016; 17(50): 52-67[Article in Persian].

9. Mohseni A, Javadian M, Yunesiyan M & Gholami S. Evaluation of collection, transfer and disposal of hospital solids
waste government and private hospitals in Mazandaran province in 2001. Journal of Mazandaran University Medical
Sciences 2001; 11(32): 45-52[Article in Persian].

10. Ozkan A. Evaluation of healthcare waste treatment/disposal alternatives by using multi-criteria decision-making
techniques. Waste Management and Research: The Journal of the International Solid Wastes and Public Cleansing
Association, ISWA 2013; 31(2): 141-9.

11. Yadavannavar MC, Berad AC & Jagirdar PB. Biomedical waste management: A study of knowledge, attitude, and
practices in a tertiary health care institution in Bijapur. Indian Journal of Community Medicine: Official Publication of
Indian Association of Preventive and Social Medicine 2010; 35(1): 170-90.

12. Memarpour M, Hafezalkotob A, Sajjadi SK & Mayel Afshar M. Selection of appropriate technology for storing
and disposal of hospital wastes in the city of Tehran using a combination of fuzzy analysis network process and
MULTIMOORA method. Journal of School of Public Health and Institute of Public Health Research 2016; 14(2):
61-74[Article in Persian].

13. Arab M, Safari H, Zandian H & Nodeh FH. Evaluation of practicing safety features for hospital waste collection
among Iran’s public hospitals. Journal of Material Cycles and Waste Management 2017; 19(2): 939-45.

14. Kalhor R, Kiaei M, Mohebbifar R, Bahrami E, Mafi L, Kalhor L, et al. Prioritizing the options for health-care waste
management in Qazvin: Using a multi-criteria decision making approach. Journal of Biology and Today"s World 2016;
5(6): 101-6[Article in Persian].

15. Zelikani M, KazemiTabar SM, Kanani MR & Nataj AH. A feasibility study on the use of sterilizer in the conversion
of infectious waste to normal waste for transmission by the municipality (Case study of sterilizer used in Mazandaran
province), Tehran: 3™ National Conference on Waste Management, 2007.

16. Gharagozlou AR & Alizadeh M. Land suitability assessment for industry’s establishment with AHP-fuzzy logic
method (Case study: Malard county). Journal of Remote Sensing and Geographic Information System in Natural
Resources 2015; 5(4): 79-94[Article in Persian].

17. Zavadskas EK, Turskis Z, Antucheviciene J & Zakarevicius A. Optimization of weighted aggregated sum product
assessment. Elektronika ir Elektrotechnika 2012; 122(6): 3-6.

18. Turskis Z, Zavadskas EK, Antucheviciene J & Kosareva N. A hybrid model based on fuzzy AHP and fuzzy waspas
for construction site selection. International Journal of Computers Communications and Control 2015; 10(6): 113-28.

19. Bagheri Zenoz F & Shahbazi A. A review of common and modern methods in sanitation and sanitary disposal
hazardous hospital waste. Human and Environment Quarterly 2013; 11(4): 43-54[Article in Persian].

20. Lee BK, Ellenbecker M & Moure Ersaso R. Alternatives for treatment and disposal cost reduction of regulated
medical wastes. Waste Management 2004; 24(2): 143-51.

DEA VE- -+ dawl 9 poue o opladis 1D 093 wodw )9l al=xo


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

R

o 5 (swloudo (yaol 0 jon

21. Abedinzadeh N, Ravanbakhsh M & Abedi T. Environmental impact assessment of municipal solid waste sanitary
landfill, Semnan, Iran. Journal of Environmental Science and Technology 2014; 15(2): 105-17[Article in Persian].

22. Ferenc J. Going greener. Hospitals continue to make sustainability a priority. Health Facilities Management 2010;
23(12): 8-24.

VE- -+ dawl 9 poug o oplodds AD 093 ol 39l alxo OEQ


https://journals.tums.ac.ir/payavard/article-1-7094-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

Journal of Payavard Salamat
Vol. 15, No. 6, Feb & Mar 2022

Received: Feb

Selecting the Best Waste Disposal Method in Health Using
Combined Method of Fuzzy Analytical Hierarchy Process and
Fuzzy Weighted Aggregated Sum Product Assessment

Hamzeh Amin-Tahmasbi' (Ph.D.), Hossein Nasirzadeh? (Ph.D.)

1 Assistant Professor, Department of Industrial Engineering, Faculty of Technology and Engineering
(Eastern Guilan), University of Guilan, Rudsar, Iran

2 Ph.D. in Industrial Management International, Bandar-e-Anzali International Branch, Islamic Azad
University, Bandar-e-Anzali, Iran

Abstract

2021 Background and Aim: Inattention of hospital waste management has caused many problems. As

Accepted: Nov 2021 a consequence, it has put the environment and human health at serious risk. Medical centers are
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one of the important health institutions which in recent years, population growth, increasing clients
and service populations has led to significant growth in waste production in them. The quality and
quantity of medical centers waste is becoming more and more problematic and is considered as
a dangerous toxic substance. The purpose of this article is to evaluate, prioritize and explain the
management plan for treatment and disposal of medical centers waste.
Materials and Methods: Important criteria in choosing the method of waste disposal of medical
centers were extracted from previous studies. Then, the importance of these criteria was determined
using the Fuzzy Analytic Hierarchy Process (Fuzzy AHP) and at the end, the best disposal method
was selected using the Fuzzy Weighted Aggregated Sum Product Assessment (Fuzzy WASPAS).
Results: Among the main criteria, environmental issues was the first priority with 0.517 weight
and the criteria of cost and volume of waste with the points of 0.317 and 0.166 were ranked second
and third, respectively. Also, between the sub-criteria, the air pollution was ranked first with 0.256
weight. Finally, among the disposal methods, the sanitary landfill method with 0.317 weight was
ranked first and the microwave methods, waste incineration and autoclave with the points of 0.265,
0.253, and 0.173 scored second to fourth respectively.

ing Author: Conclusion: Considering the obtained results and prioritizing, it is possible to achieve more risk

reduction, reduction of environmental pollution and reduction of costs by disposing of waste in

health centers. Accordingly, the most appropriate method for disposing of waste in medical centers
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in the country is the “sanitary landfill” method. Of course, sanitary landfilling of waste should
be done in an appropriate and standard way to prevent groundwater pollution and damage to the
environment. Solving the problems caused by hospital waste is a complex and multidimensional
issue that requires the cooperation and assistance and integration of community facilities
(government, private and public institutions).

Keywords: Medical Center Wastes, Fuzzy Analytical Hierarchy Process (Fuzzy AHP), Fuzzy
Weighted Aggregated Sum Product Assessment (Fuzzy WASPAS), Health Centers
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