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2023.8.10 Background and purpose: The organ transplant network is among the most
complex and challenging systems in the healthcare sector. This study presents a
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2024.417 three-objective hierarchical location model for kidney transplants, aiming to

simultaneously minimize total time and costs while maximizing geographic equity
in the supply and demand network for donated kidneys. Various transportation

. .
Corresponding modes within the network are also analyzed.

Author E-mail:

firouzi@eng.usb.ac.ir | pethods: This applied research was conducted over a one-year period in
2022 (1401 in the Iranian calendar) in the province of Sistan and Baluchistan.
The proposed mathematical model was implemented in GAMS software and

solved using the Torabi-Hosseini method and epsilon constraint technique.

Results: The model recommended establishing candidate locations for organ
collection units and transplant centers without the need for air transport
equipment. It suggested that only the candidate location number 2 at Zabol
Hospital Transplant Center should be equipped with air transport facilities,
while the other proposed locations do not require the establishment or use of
air emergency services.

Conclusion: The results indicate that the designed kidney transplant network
is practical and feasible. Efficient network management ensures that all organ
recipients, even those far from the provincial center and in remote areas,
have timely access to the necessary facilities and equipment for transplant
operations.

Keywords: Health Care, Health Care Facilities, Manpower and Services,
Capacity Building

Copyright©2024 Scientific Association of Hospital Affairs, and Tehran University of Medical Sciences. Published by Tehran
BY NC University of Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0). Non-commercial uses of the work are permitted, provided the original work is properly cited.

Journal of Hospital, volume 22, Issue 3, Autumn 2023


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

Uliwjloy culilnd

https://jhosp.tums.ac.ir

8 4
S4r

A lr A

R

A

L«'ME,?"W’J,‘”J}&’

g8 Wgn JURSI o 30 o jlow 4 Al awadii cwoli © i § (5 3l dingd

T a0l 3 3055 ¢ Bl s

Ol eIl el oy g Ol o315 (o i )l (i)l (g il -

OO O g 5 Ol ol (b nkign 03 8 Ll -

oS

055 53 LaaSd 58000 Sl 5 o oo ) (G Lael Ly 4S5 10 § e

L gy bt s (51 alds LUK Jle 6K (G ) 53 sl Oloy3 5 Sl (Gl
QJ;;S‘J;—;l_&‘\_l.l}é}QLA)'J;LQLAJ'V.AOJ;&JJM.@‘Q&@‘}A:J;W
35 J g Jea Calites clacdl .ol lual alS Lol 5 as e &Sl po Sl (ol
25 el 5 4SS

w5 Wl &S5 0555 S5 )3 a8 Cal (63,5515 Jhas s oSG anlllas ol i 095 9 Slgo
o8 N 53le 5 53 0l 4yl (b5 Jobe sl 0l plowil Bl g 5 Ol Ol 53 VP4
RGO PR S PPN C N W IR e I s PR PR W

Ol g oj.\_i\,.uﬁ;lf,;W\wﬂemsubb,\i,mfa&ub\ WJbe i
WU 35 0 Y oxlecd I WIS abeis Lgs S o slgitiy dobe .l 038 slgiin olsp o
G )L i slgiiy bLE i gl o 5355 Sldst gles fem Oligas b bl Ol slew
s gl gp il ) 3 ealizal 5 ol

G3lwosly B 5 (53,,LS codd (b alST gy 4SS oS a0 DL 5 (S S 4ol
23 5 e 593 Ol S 0 51487 (50 OB W,E ol 350 0 Lol 4S8 Iy e ABL s
s 03V OLe3 55 Wgm oo (1 p3Y Sl 5 SUKLl 0 Ly oo o 42 03131 55 b

AL adls

Gl b Dledst 5 Slail (65 0 ¢ 2ilig DU ¢ il bl e 10 3lguuls”

VECY/D/NG 8L 55 G5

VRN L5y b

o Jgkuo Ok g3 *
firouzi@eng.usb.ac.ir


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

rof

ok i 5 Sk

o) e a6l o aS dal o oSl Ol 1y Liles 05
@L;,‘CMJ.\;»L{WGSW«! Ole .l S glie Ole
Cdls =Y s Jals AT 3 ol aS Uil min Ww AT 3
5 e e JUEI - YeodiS Il Oy 31 g (035 £ ))
oS 5,5 00 4 e QU] 5 sy Jee bl Y sy
OLej ol S 5 odnallid a Losy o (oSl O
Or@) e by e

S 53018 Lpm S8 3 Sl ar Sy Jox Ol
3,03 5529 Jis Je Sl an ABly L35 )5 sae Lgn
g b o 5 531 (N 50T) (3 BBy o
5 RS b Laglss il s it Jom Jols 150
@lsp o o) 53 Al e o855 3 b 5 s Il
s e By 4 jeme Ll Ok jles ¢t
Ao Oy a olsn Sla Sy b awlae jo ) Ay, .l
ot o sl oy 258 53 0,10 JL (6 S s s
e 6 iS4 2 L g 5eS Olejpn ) s (ondines
YU ClS 5 s gl oler b Y g S s
Sl a5 5 0l o ol &S5l oo ¢OVY 1Y) dizeas
ol (616 54 L e L gy (64508 a2 Iy e
5z il (G450 53 Tydgdome 4 ax 5 LS 5,8
CkS G gy e & 355 Ol &5 Jom i) 0L
VF YY) 5555 Al 5 dall S Sl 5 5

oslawl B4y 95 5l i gn llel Lo (4l
o &G S e iy 3 S ke 5 (551 e ks 1355 8
S S 53,05 352 535S S 53 Aoy ]
Sy S dyl o YL Lol S5 sla s ls bl
L g s sl 5l s s 3. 009) 5,8
Ol jlos Jold adlate 51 shate ¢l ddlate Olea Sleslize

Ol oy OLBlize b il G2y ) 93 ol Ol g

AR
DUl 5 b las 1t LSS s &5 et B i
S Jsame a5 Ao o i | adsl 3l g0 457 Sl ki
Cooln S e 055 OB A 3 e 5 S o ok
B Dbt mlaw b S8 glaay ja 2l ot ol o
5l OLaj 5 UL 53 Jguammn w55 5 A5 (512 s
LY Lals Conl S DY gz .ol JI5 Hllie 4
o sl o3 b s () a0 laael U (5ol
s U gy a5 0 iy o b Ll g 5 T
3 0L gy I a3 e gy (0 i o
L gy S (1) Sl Lol a4 g Sy 511 p5Y S
Sl Ole)3 5 Sl s S5l Gla gl 5 (S
L0t oy ol Ol ol 53 2o A 5o GaSi .(V)
Sl sie 05,5 oo sk ley codS |l
35 Sl s 55T e g s e sla Snled (ISl
God S Ial 313 3 5 5 4S5 0 4SS s oS It &
S (ool 31 L(F) dlods (g jae <5 e s 457 (651 31 5 oS
Js Ol jlow a iV e T 3 b Sl Lilodd assilin Hloms
25 Ol slay 4 (S0 &5 o (st I ey 5 i o0
S alby S Sl oy o0) Kt o Jite Lol (5T
o 338 o ol e 035 0l Jas Jles o3l
L ¥l b s codiST Il Oy 1 g 05 57 )l
LT 53 sde (505 5 45Ty gy Ol 4 Loyl 0
AV ) 5,8 o plonil L gy Jos 5 55 00 Jiia 3,15 ) g
sy o3y S eadS (o el Jlasl LB glasl
Ole Al 5 e old dal (gla guie (A) Wil o I SSL
3 e 3 il 0§ oSl O Sl 5l a1 60
Soda Al b L b K5 5 ols s padiie Sk
0T 53 0y 23,5 05y il oo oo & 715 o

\f.y }Jh iy O)W &Y 0,499 ‘ch)'»v_é aollad

o


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

ok s 9 Sk

150

o3laul Ly s gudome O ksl 5 (S = (215 Py 93 5N e
s S amlin oo bl 2T 55 503 8
Mg Ml L 1y gaae g S5 (V) Ko
ol S 5 oo WU g oD 0 i) 4K L as oo OLES
(Ol ylas codd (6 i <5 e 13 5 0l O S Tl
5 Ja Jolos 5 L g 871 j0 el (65T mar (sl
o 4 S L5 3 sude JWl gl oy ¥ Jde opl 45 5L
Slaulon =¥ ¢ ol aliysl =Y GV ol =) ol
N b s AU S e 4t s 51 (52 55 (6 2l
G35l s 5b 4 5o 555 o o3linl dbny &
2o e L g S Y 5T L slasl (55T par
Ltd o i 0357 SV 5b s o o s 51 S5 S
Sl 51 ¥ T L e nl 48T O 5 oy
N o 3 5o o S S gy 38 m 4 sl (65T mer
S an s Laglen G b 51 o655 4 Ly S0
25T ponor Sladorls 457 )l pn 51 (o5 53 bl on JUi
B L T e e

B sh e Jie )l en Gble 4 se ites 5 5b 4

\f.y }db iy D)w XY 0,99 60&6}[&9 aolilad

oo %

s e 53 LA EBL (lie 3550 45T (S50 )3 e
Sl 03 len Gl g sl 5 A ol 3,50 JLis
) A o Iy aalsl oy g e a0 5YL
Lasl jamass ¢l o5l e dda Sy, 5l cdlas 0l s
35 S g e Sl s (Gaiim ol 53 Sl 03§ o3lizl
S s Sl iy S s Jom gy 5 el ol 8 8 s
o3 8 ens Vsb Jig Jam Olej 51 (BL sae N1
5 Ul 5 jeseis Ol caslianw 5 o510 ddis Juo ol
SalS 1y 4 laay p alS das o EalSTy Lgw Jas
il )3 geie OISl 55 o alols ST 5 das

Bl oo Jil 1) Ls S 0 9 (o) 2 3590

b way 9 3Mg0
3348 54 bies () adlas ¢ Sl st
Ol Ol i A 53 VP4 Jlaw 5 dlweSS (g0 53 SO
oL g mazn 3 Dbl (1128 5 plail Ol 5k 5 Dbt
L;)}T@?,ww_uuﬁ 23l sl .l Ol ylas YY
o sl s s 5lmesly GAMS i le 5 )3 Ja claosls


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

1%% Ol (5595 9 Sl

it L el 0 ) saSa -) S

S0 5 50 8 Jol> iV gaol Ngw ¥ 150 sliasl 5 9T oz Soslg &b ylow
s, 2B D e
lofga olFsg o ) oS fual Sled i¥aml

~ 1 i3 =

Aliee Sl Ay I

Sl 40 Ol Loy 1ot Tutal JUit OLej J gl ot w5 Jader a3 Aas o 0L |y aliwe &Sl = b\ g
OB aS iy JUist Oloj g 55 0 5 sl SosTpar el 0k 03,5T Y K5 y3 0 48 5 557 4 slasles
Sl S Ay 55 0 o (s 2 20 g0 el )3 puis 03,5 o Jals Stacin Jus & ((3lgidy Jea
S e a0 Lasl L;),T@.? Aol 31 seie JWast Ol ¢ suze Ll dhob 05,87 ol 5 4y 58 03 57 Sl Ol

1P 500 oF 05lodd <TY 099 ¢yl ylow aoliad

o


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

ok s 9 Sk

Yey

5,5 0yl (THY) (gow = 215 5 Oshn) Cusgdoms o,
(10) et 5 ¢85 iz Lo 5 O shs] 3 gkmn (V)
0303t 5 15 OT (V9) 0Ly 5 S Ll e 5 A& 5lgiiy
Olsie o Bus 15 51 (K O s S gdoms g5 50
Rl 3355 oo ils &S (gilatigs sl ool Bn p
TH Gy 53 (W) Liss JJWQMUL?,JA,-QG\):
g e b s ST Ju S @ dda L Joe
3 e = o el Jue 5 bt
BT B RO K PSS RGN R - P Y W GV R
Loy a8 Sl Ods a5 Ol e g 8 0kias 0L Y ¢
h (Ceed) 05 o iasOlEs By 23 5h 0 (et 0 S oS
(i 1 e 53 030U 35 (%) 5 Sl a1 el
Ll o CU ;ﬂﬁh
asl

Y s o sl Sl 65 )3 ST (sl (g3lgitey Jobe
ek 255 0 Oly 4k D) g 4 Olej &S el S3 4
FeskS ol o ol 5 Ola s 5o s Loty o
S LT3 55 o S 5 6, 2 ot la3T plas ol
1 GAMS-24.1.2 i 53l¢ 15 5 Wlek plonil RAM-4GB
sl o o3zl Jube J>

@B 9§ cuwli o

anlllas 69y odd Sl gnlginy Jue cand ol s
Ol Ol (6l &S 5o by ol s S0 (53550
ol i szl 5 LS 6 558 g (g p Ol 5
el i opl 5o o 5d L5l algtin la s

QﬁEG‘J‘UM‘}W'G‘fLSQWJMJ’

! Torabi-Hassini

\f.y }db iy D)w XY 0,99 60&6}[&9 aolilad

oo %

S e JLast Ol (g S50 s geie JWal Ole ) (g
Olo o555 G b 51 Ghla Lo 4 cliael (55T par -1y
oS35 G b 3l Gblis Lt Ly S0 1 gue JUi]
S Gbls ploa clasl 55T s dorly 1 e JUat 0L
Bsm S0 3l suae JUsl Olo) g oty Jotls o355 5 b
Bl 15 58 e (s o8y 5 5o b 5l (5 ol
Ly g

6),T@? Ay Sl Sl o p 5o Sdn S
Sl Coli s s (ol ga o Ol s /O 5y sLiae!
035 et 452 gl Jamr Sligend WO sk L S 0
oS Il JUasl au 3o (g S e g cl2el Lg,ﬂ@? Al
i g 55 e g elasl 55T mea dols 4 Ol slay S
35 4 g 3090 aiaie 53 gase OB S 3L 55 Jlas)
Ay Sl pde JLatl ey pa pde Sl Cgr A gy
P o s JEl a5 iy S e s slel (6osT e
Sl Lasl “5”TC“’~' Aol 5l gee JUE) 4y 5 (L gy
o g S 5l e st e 5n o355 5y b 1 Gble
Aol Sl e JUist e ol8 355 o b 5l Gblis p L
13 o855 5o b 5l bl L 4 cliael (65T o
Nl plw o dsn 5510 Sl e JUSH 5o 5 Ay
Ll oo Pl w1y S0 Jsls o5 5 b

e OB A 3L )5 o ol S g s w1
Kl oo JBld a1y Lgs 5 0 9 oy )50 adlate >

J= 9

(s — 25 (Oghl Cad9am0

Sl ia) 5 b o2y S i 2208 slaans Jgb s
Sl dadr giluaig Sl G55 J> ¢l = GOl
G addade die b 55 e bt cpl B S

O Ol e b iy ol e 1 L)ls dda ST alies &S


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

Y2 Aok (5595 3 Sk
Z3 Z, Zy Sun mlgd

YZ/A+ FEFFIFVYAL oo Y47, PIS

Yay/Yayvyar YVYYAYVFYY ¥ vaq/4% Y040 NIS
YV/¥e o VPO OFY e Fe e Y\0. /e N v AN NY)
YV/Xe e AT\ B A K Y0 (A ZEAVAY YA
YZ/A+ AYFY Y QALYFYA v vy (O YORVORYY)

Loy

S o5 6305 5L ST el el 51 (S

G50 0 38 Gl 3T .l gie Lol Ol 3 )18
Wl ol i 0303 GLES Y 5 Y sl JSKa 55 L 5 a4 Coda ey
ou;gaau‘am,a,;uwumﬂ‘wqujp
5 6ol gz 7S sl LSlE 2alSTL 15 b oo ol 31
G5l e 3 Aol L b e A sy

358 o N Jas 5 e QUi Olo3 Ll 3 Eel, aluols

Sl oy et s Sl Cua JT ot alais PIS

NIS das o LS dholb 5 4z 3o Olos o b 4 (s
Sl Son Sl iy (st Cl (e T o) i
(Qj))e)'yﬂ.sl_ﬁ.nj_:.i:Q.M:@QWIJC|j§j\(\A§ﬁ
ol 31 aST T (r s 4 Ols ol 5 sl (ASe 5l

33 8 o Sl Ll S Ol

Z1

3200
3190 -
3180
3170 -
3160 -
3150
3140 -
3130 -
3120 -

3110 T

=71

Qo Ve eSS asye Ve eSS ad jlake

Voo slaa Yool yie

Qo0 Qo0

uwﬂﬁ;\)soujgacu Ol s =¥ }i.»‘

\f.y }db i B)w Y 0,499 ‘gliw,lm_q aollad

o


https://jhosp.tums.ac.ir/article-1-6634-en.html

&ole i s Sk Y54

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

1.366E+13 -
1.365E+13 -
1.365E+13 -
1.364E+13 - —=172
1.364E+13 -
1.363E+13 T T T T ]
Yo ilmeS Ve shmeS e Jlade Ve jlmans Yool i
M)o M).) .\..o)o M)o
Lo s 3153 4 o outa ol s —F S
b 5ie L STy 5 Lael 655T mer ST 50 (Ol g G S Glag gl b asg L Ssy opl yo il s
338 e s glsn Ja 4 Gblie pliS 535 8 L 153 5l paT s 4 O l 5 51 1S 0
O shon S gdoma 59 doet =Y gl
. 8 Joldua mli ped Sua &b Pow Sud &b Y YAm Yn YAn
1 2 (Z1) (Z2) (Z3) m
FEYFIY VYA oo V#  Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible
ANVY.OVAXYAX44  V#  Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible
YVYAVVEY.AF. Va4 V& Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible
FEYFAYVYAL oo YAY  Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible
nsarbazl,
nzabol2,
4 1Y.OVAFFA Y44 \AF Yy YOZYAAYAVDF - VAY - - nchabahar2, =
nsaravan2,
nkhash?2
nsarbazl,
nzabol2,
IV.VYAYVEF.AF VA4 AP Yy YOZYAAYAFDF - V4 - - nchabahar2, =
nsaravan2,
nkhash2
FEYFIVYYA oo YAY  Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible Infeasible
nzabol1l,
nsarbazl
FAAYDIF N Fooe ,
.01 Y.OVAFFA ¥4 Y4y Yay. Yay - _ nzahedan2, _
. nzabol2,
nchabahar2,
nkhash2
nzaboll,
FYEVAVEN P I
YV.VAY VEY.AFe Va4 Y4y Y4y . Yay mzabol2 = nchabahar?, =
nsaravanz,
nkhash2

\f.y }db iy D)w XY 0,99 60&6}[&9 aolilad

oo %


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

ry. ok S 5 Sk
LT or s 4 o il 7 (51 (Solie p3lin Y 50 5l o

(PIS)OTJTe.\.ﬂLJB—A..gu_w)d)lJM pbsly s
T3 0Tl Ol 5 03 52 gy 030U 5 Tl K3 5
Ll s g a g it IT ol Sl 4 pgs ot &b
S U caluolb 5 0lej s wls S L s ojle
a3lie Y 4 aS Glaj il oo Rl ol w58 oS g g
S 53 Coda @\j} 35d n 03> Lolamsl /4 51 S
azm 5 0l ¥ il L Ll as 8 e 15 5 alis
L G 3.33,8 oa ;2aS dlol 5 b o 1B
5 Dk el 135 5 2 (6 e St I Ol ¢ e
el al CUMJ_AWQ_:M|¢1J_::;:MJM
Ly syl gl (3T Jol s b 655 201 Sl
2U e 0 bl 2alS L & i 0l Oliabl
ada>Me (V) Jgds 534S 4 boles b [2alS Z) Coda
Zy =3150,lu4:0, = 0/8 57=2/% (I3l 4y 355 5
g e w3 (i /) 60, el LS sl .
¥ s las dole e S i Oles as 55,5 o
e e R e
sl 0 e T s a5 (+/+ /0 A2 N/Y)
g GLaOLSL O 5y lis el die o 5l e
a a5 L sd e petia jlis) 50 DMl Sl
Gl Ao b8 LLE (gadS (/0 8/ N V) pslia o
B L Lol gy 5571 e 5 Liael (55T e 5550
JE s o Sl 0 L S e ol Sl el s 5 8
P AL LT sled Oy I opl 53 Lsd emme ol sa
S0 e Aol (lodd el iy 5 e L0l
Sl 03 871y 2SOk slas 5 L 5 Ll (65T ma
ol 29 A4S o Iy RS 5 a0k 4S5 en 4

b el f3ge a5 LT el sl Y b5

8 s e 0 ) ol e g e 0
i 2 Sl 1 p5Y Mg 5 OIS gy Slkad a3
S5l gl ohyls 31 (S L 4K (A Sl Lol
wtaﬁj.&;@\}xr)@wu,;,wuﬁw
L syls e 50 0 s (o 5 S5 Shas 65,
a0k gy B a0 53 4 2880 slady o 4 o g
):‘JJ_::JJ\)LAQTQM@U;)JQ\}JG_«JJJJBJ}_?-)
Lo i ol 0 i3 53 Olej Corodl 4 4 5 b i
Lo ol o S als 65 4K b (S
) Erl el 0 iy o s SlLkes 5 SSU
Gl 1y Szt (g yaab  Jue S 01)LKen 5 S8
Jioe ol b 8 53 U8 aras 5 iy fa ales
Olej g aip g Lluy oo ST s ) Ohles e Ol
35 G ze 3 Obroreas (Y0) dns o 2aLS 1 oy Jasm
b e Sl L 3 805" adllls 4 ey
L ogs 685k s Lo (38 i 5o b puae Lipn oS
s Ola) gy ool yadizsls " Sles 5 O Sl
Loy, S 6,85 5 Lael coiS 5 ool jhalsS Lael
Olejsiany 03 S5 5 (A6 s 8 Sl S
(V) s S ainST ) gmis 3508 ST 5 i foam
5 Obasdn 5 0L 5 SO fagiy 53 sls jaass
5l ol plndl S ate gy 4 (IS5 5 (B 5 s
Sl 0l plot () i 595 (i 0550
e Aol gy sa s Ol ol ragiy 53 .(8,)0,Y)
4l 2alS Olajes 5o 4 Lsm Gl 5 pae 08 WS
aur@\@\fwu:”gwua@d 9wl

mﬁ‘b}}_&‘fﬁcdﬁw (Y)J}J})J 4{)?0“ LL-W‘

\f.y }Jh iy O)W &Y 0,499 ‘ch)'»v_é aollad

o


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

ok s 9 Sk

Y

b D5kt iy S 0 Dl e gln o Dl gt 4 0T
sLae “5”TC"’~' Aoy Sl ¢ ol sn e Sl g @ OT
A s Kgm S e Sldl g olsn fom Ol jgas 4 gome
as Olej edda ol s .Sl 0l 03,31 olsa e Ol g
Sds ml g 5 Sl ol 43 5 i 55 Lol O b Ol e
Sl Llods 4 8 a5 53 Ly gdous O gie 4y ol 5 45
Min 5 Max - yldds ¢SS sminmax  pslise, g€
o303 5l 5 Juds 3 odsT Cws 4u palia '”st“ wb::
3 g hlons ol 5 5 L5 e
Ui ot 0 G (b ey ol Oonle
33 4 ol sl sl Ol s 5 s Ol (g1 IS
Cnd 515 O Ll 51l eyls s 55 6ol gt 3a ol Itz
L s Joe 358 on ol 5 AS 0 (5,5 sl e 53,
oot Sbo (S5 sl sl 55,8 el (oYL kS
S5 53 e e 31 oy ety 2590 sy e
oedeiin OMged Sldl sl 5 L LIS Ll GAMS 24.3.4
a8 glralr @l S5 Je s 9 mmen 5355 o0

55

S 5 Ao
Jos 35 Lol S W a0 s S b
Iy g Sl (gl ainge BLE 105 53,8 s L
Liss Al (s bt Sl a4 55 81 5 S e jaiea
!t 33,8 Sl 0L 5 s oS )3 45 A o s
T Sl S gy Rl s a¥5le plaes ave) Jube
5 Ol Ol 3 o 4SS gy Ul Cd 5 Oy
23 S o el 1) dghe 5 leh ed 53 53 ea 5 Ol 5l
¢ 3 eolaly ¢ Jalis Obna s g Ol Ol g5 A

abi VP B 5 b, iSOl lpls il )

\f.y }db iy D)w XY 0,99 60&&)[&9 aolilad

oo %

Sl 50050 gl S5 oo & S 451y (Y 5aeT)
SadST /v @/ AT AA) pslis a4 a5 L s o0 slgiiny
38 b L Ll (55T e ST 50 (61 LS Ll
Jels S Ll gadS sl dsy 5510 6l
nzahedanl, nzahedan2, nzaboll, nchabaharl,
nchabahar2, niranshahrl, niranshahr2, nsaravanl,
nsaravan?2, nnikshahrl, nnikshahr2, nsarbazl,
s 8 el ansarbaz2, nkhashl, nkhash2
33,8 ol Jis Jax Ol jugas 4 je2e LU NZaboI2
038 Iy SR Olejen 5 sb i 5a 5 Olej el 5o
@YU Cenl 3l pde gy S8 53 0 O gz S5 Sl
dos )l 18 Co sl o e 4 Sl 5 Sl ls) 5
wlsn S o ot Sl ealizal (0L 03,5 Jila= (6l
s e oslgiio |, v.:é:.w:

S w5 Gy = sl A gl bl 5 S
Bu Y G o Lol U il sie Glo o,li8 .
534S sboles .l ok oa,5T (1) 5 (Y) Ko 55 Coda
Wb e alS Lol By Sl jaseia ¥ 5 Y b S
Oy S on Iy 2alS 4 5a 5 AS o Iy 1531 0L
il o, S bl gl 5548 o Sl (5 1S bl
Ly oo 5 e JEST OL5 (il el pl 5 ST o Iy
S Olaj Lol (l3IL Js 23 8 o wsn 2 s
Lli Lo wlal o105 a0l oo Lol 55l au a5 355 o0
é\ﬁdwduj):sﬁw&\bléﬁﬁdﬁxlf
2,8 Dy i Gl

O e polde ol a1 @L:.S 03 (F) Jods o
ol STl el ods a3 8 i 55 gyl sla el
e p s Jucu,r,.s_}u cUcJ)lJM GU ¢ olan

J‘:@”‘;Ojb’-—’ Lael d)}T@?b\j Sld| L;Lhﬁa.‘.‘..a o‘ja.lﬁ


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

Yyy

ok i 5 Sk

o> L g Jos 5 03Y Dl g 5 DUl 4 0
CadS o e b5 Ole) o aS 53 Lgy Jos 5 LS ails
Spdy Cbu‘

EILSECE R o)

O S ol on sy b oS5 aalllas
a2 O3k S Slise el S 0 S5 pus Sl

la e pMel L gl 5L adlae ol (gl ) s S e

Lisey 7S o Sl el V7 5 Lasl (6557 ool 3 5 0 sl
Wl ok slging Sl (gl Joe Lo 5
Ly (48K 45T s o Ol Joe Jo ) Jool il
5620 Ol gl 5 Ol Ol (g1 2 ok (1 b &S
S 5 5h e Lol Sl e ABL 0 gSleerly LB
S ae QLS ol 5550 (6,8 o pae ) sda

J_WA_foJl_’.'é\))J.]oLE.;):jMJ}#Q\:—M‘;j‘)"J

\f.y }Jh iy O)W &Y 0,499 ‘ch)bv_é aollad

o


https://jhosp.tums.ac.ir/article-1-6634-en.html

[ Downloaded from jhosp.tums.ac.ir on 2026-06-21 ]

ok s 9 Sk

ryy

References

1. Aghazadeh SM, Mohammadi M, Naderi B. Multi
objective organ transplant supply chain with effective
location and time consideration. Journal of Industrial
and Systems Engineering. 2017 Nov 18;10(4):158-76.

2. Rouhani S, Amin SH. A robust convex optimization
approach to design a hierarchical organ transplant
network: A case study. Expert Systems with
Applications. 2022 Jul 1;197:116716.

3. Cacchiani V, Malandri C, Mantecchini L, Paganelli
F. A study on the optimal aircraft location for human
organ transportation  activities.  Transportation
research procedia. 2018 Jan 1;30:314-23.

4. Hawashin D, Jayaraman R, Salah K, Yaqoob I,
Simsekler MC, Ellahham S. Blockchain-based
management for organ donation and transplantation.
IEEE Access. 2022 Jun 3;10:59013-25.

5. Abbasi P, Yoosefi Lebni J, Nouri P, Ziapour A, Jalali
A. The obstacles to organ donation following brain
death in Iran: a qualitative study. BMC Medical
Ethics. 2020 Dec;21(1):1-9.

6. Mazaheri M, Mojtabaee M, Mohsenzadeh M, Sadegh
Beigee F. Failed organ donations after transfer to an
organ procurement unit. Exp Clin Transplant. 2019
Jan 1;17(Suppl 1):128-30.

7. Torabi SA, Hassini E. An interactive possibilistic
programming approach for multiple objective supply
chain master planning. Fuzzy sets and systems. 2008
Jan 16;159(2):193-214.

8. Ahmadvand S, Pishvaee MS. An efficient method for
kidney allocation problem: a credibility-based fuzzy
common weights data envelopment analysis
approach. Health care management science. 2018
Dec;21:587-603.

9. Kargar B, Pishvaee MS, Jahani H, Sheu JB. Organ
transportation and allocation problem under medical
uncertainty: A real case study of liver transplantation.
Transportation Research Part E: Logistics and
Transportation Review. 2020 Feb 1;134:101841.

10. Ghane M, Tavakkoli-Moghaddam R. A stochastic
optimization approach to a location-allocation
problem of organ transplant centers. Journal of
Optimization in Industrial Engineering. 2018 Mar
1;11(1):103-11.

\f.y }db iy D)w XY 0,99 60&&)[@3 aolilad

oo %

11. Eskandari Z, Ghomian Z, Sohrabizadeh S, Alibabaei
A, Ahmadinejad H. Factors affecting development of
air ambulance base: A systematic review and
thematic analysis. Journal of Education and Health
Promotion. 2021;10.

12. Shetab-Boushehri SN, Rajabi P, Mahmoudi R.
Modeling location—allocation of emergency medical
service stations and ambulance routing problems
considering the variability of events and recurrent
traffic congestion: A real case study. Healthcare
Analytics. 2022 Nov 1;2:100048.

13. Belién J, De Boeck L, Colpaert J, Devesse S, Van
den Bossche F. Optimizing the facility location
design of organ transplant centers. Decision Support
Systems. 2013 Mar 1;54(4):1568-79.

14. Salimian S, Mousavi SM. A new scenario-based
robust  optimization  approach  for  organ
transplantation network design with queue condition
and blood compatibility under climate change.
Journal of Computational Science. 2022 Jul
1:62:101742.

15. Chankong V, Haimes YY. Multiobjective decision
making: theory and methodology. Courier Dover
Publications; 2008 Feb 4.and computation. 2009 Jul
15;213(2):455-65.

16. Ehrgott M, Ryan DM. Constructing robust crew
schedules with bicriteria optimization. Journal of multi-
criteria decision analysis. 2002 May;11(3):139-50.

17. Mavrotas G. Effective implementation of the e-
constraint method in multi-objective mathematical
programming problems. Applied mathematics and
computation. 2009 Jul 15;213(2):455-65.

18. Khalilpourazari S, Hashemi Doulabi H. A flexible
robust model for blood supply chain network design
problem. Annals of operations research. (2022). 1-26.

19. Amin SH, Zhang G, Akhtar P. Effects of uncertainty
on a tire closed-loop supply chain network. Expert
Systems with Applications. 2017 May 1;73:82-91.

20. Kargar B, Pishvaee MS, Jahani H, Sheu JB. Organ
transportation and allocation problem under medical
uncertainty: A real case study of liver transplantation.
Transportation Research Part E: Logistics and
Transportation Review. 2020 Feb 1;134:101841.


https://jhosp.tums.ac.ir/article-1-6634-en.html
http://www.tcpdf.org

