[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

5%

L s ol 22ligy 9559, b Ceodlw dowy (Jlo pUsS (g jLuwdnsd

\ - Lw , Ve
sl damw ¢ Glyeb it eand & Gidud ] Loy ases ¢ 5l Gy 4>

uﬁ))l? oKl (ewIee g u,d ouSisly ‘C‘it‘” (eI ag)f =)
SYVMAY ALY 2ples = YIAMAY ALY 106l AOYVVA-NERN Y S KR olas e 8D dueds bl ¢l 05 2 gfome 0iamn g5 3
hizadbakhsh@Kkhu.ac.ir : g xSl e

AFAINY 1l /S0 el

oIS

tr g g plaizl oliy 090 43 OF iy 5 Lidm 5 iCol 315 Sij Aol slacy gyl ) Ceodlow £ 30530 05 o) A0 S
sbociin b piilos shy Oladl 45 il oo pla, (S0, I (S (Gloys 5 fbldgy sloday .ol (55505 50 bl
g o oy s G S 31 5 IS eslizel [KaS b pe (Mol 5 ppe o pds g0 I S 03 50 pI] il
gl v oy bday Jbo condy oty sy coodl dug Jlo plll (g jlaseed dlio ) Sts ol Codlew S i
ol o] gladle 45 OF S ylas 4

e Loy G510 45 (sl pataes §L 5] ke 5 T G il 0 pa B gy Ko g 2,505 05 9
S8 5 52,555 Sl b ol 4 U ol o 006 ) )5 Jleo 5 Ao slodil> e ibio sl pj 5 Jsles 5
Ao pl s jltend Sl Uats enlid by 355055 G 03Ul b okd g lis 0] 45 kiS55 0 D5y s oo
b 4Bl )l b to s g 8050 Syl g0 0 1) shito iy 33,8 oLl ST SIS0 folso ol o g oo oy
5 Jatee 5 (e Jdoa o licds plolid Jlo plhi y SIS 2T (Glo it 5 ockid 4l Coodlow 2o 5 day O
2 S ] g (5 s S0 i s g5 Oy

SLadt 3 S s 43 gk A5 g ok 3 gaS b okt o doy o mlio dos o OLY (jluted 2y BABL
sl 0k gladls 5 oy o ae SIS O et 45 6k dal g5 JKiio s Jiloyo

S S oy ISty 5 IS Gl (Sl oo (i 4 L35 0 Mo ] 55 oubidg Lot ko +(§ oS Aess
ol KaS o (laCilow sl shite 0 xS digy aols) 2,5 b oodis] 45 Coodlw toy Jlo lio Condy vty
Ol 5 Il s pei o Jobao 5 (Ao 1o o oMl toy o o pllT cloptns purlid o by O 39 JS

-

LV RV

23038l g g ol jaS Wl BMb] el b dcgesre 4
ol g GlLSen g oMl (ol ol 5 091 2ikee (S5
ol (slainl old) asgs > Clegdge opypcueal bl (S
L 55 elaisl 5 ool LS55 Coglite gl 5 balus]
5 ole By, &5 Ligd o alse (JSUS ol 5 ool iy
3 =S Ao sl oy las a |y La] (Sass il

(ladl dilodis Cunsg 4 & Cul gy eloixl ol

da ol (L ads g 039 Gglans (ol g elote]
ClS sataily L) Lol JUB 55 assly (5l ghuns
2 dzely el saiaile sLar)l g Lol JLS > d sl
3 el o] ol Glacal jl eloasl g (63,8 clado,e
Slod s g Sloladl dcgosro 4 poro pl linl aslS slaans
5 sl slmos,S 5 33115 L))z elain 5805


mailto:hizadbakhsh@khu.ac.ir
http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

@

23Sl e g odomn e (S 0jg sl (V) cunl
g azjp o (e ld BWE dg2g lar slaygaS sl
31 b ol elasn] yols g diow (cLbpiunnw Loy
0 g S 5] b 5 s 4 alge e 1 S
xSl sl Jue sl (F) 05 salss g)a, (T L s2954
e BysiS ) (pam ) (eloaial Slrdon (Sunsid )y |
(B) 15103,y Ao Ul lgisas 1y 5131 3g8s VD

S olel sl ) (S ¥+ ol o G 5
il )3l lon by 4 b S35 1) )9S
WS a8l ol lo codl mlie jl dilaaie e § Cuw Db
obe yidn & Gl ol (Jlo glie qorn sl @lio ol ]
plad 51 AY =¥+ sgus ¢ —isu il g LS pae s 4w
I paMBle oolaiwl b aS 29 o0 juo oDl isu sladis s
Laasja (lil gon plgices (el o LIS oolitl) e
oMl (V) ey plS GlSan Lidyy 3856 (g
2y S oy 3 yisu il o S eolatwl e o |y sasMile
Trbe &S lagille 5 e Olegdge jl (S0 nlnla
S > @bie jl pige Sl g LS esliiwl (S5 il oo
ol o)l 0 CeMws daw g el Gl Blial sis
sl 939y waee GBIl (L g 03955 Lt

Sl Sz )0 edbe iy I ot S&
5 b S il silwodly 5 g 0l (g Slapans
4 Coond l 13 (0) ol )13y 1 (ot g0t S
L) don g codlor glaojgs & Sl o paisis (55950
3y90 y9—iS b g ol 3 Lo (wlid ol (8
Do oo a3y Wlosly 1,8 axlllas g wyp

Oloeme cxd gladlie o o)LSan o isud ol AY Jle j
P = Foe Jolge COLS 53 (ot 3)S09) 55 ) 4
ey Jlo )3 layeiS 3 sloal sladan )Bgcus
L a8 w58 L eilpl eloin] peli 59000 (6390 aslllas
ol ol = (e (slalage (sottunsnr 3509, 615 L
g 0313 dnwgi cloin] el 5gdio IS 5 cunS 4 by
sbad j fhe Jolge cald Joan Cap qulie sy b
38es g (il & a2 g5 b cdawgs Jlv )3 (69l ) g S
So bptuge (owlid 2l (8) 335 wal (eloial (slodoy
085 5y g 0drm Sl (gilwdnnd 5D i85
Ay 5y Ll 3,85k g s 2 138,86 polie Sl
sl gl g8 paansd ol s i 5 Wlgi oo &S sl
() dlod (SLls S8 iz Slogouas

\'A) Lg’lf?’ ‘TD)L% D)lmf) ‘MM 0)93 A¥ OlMM)

Ol 5 335 dwgs a9

o390 gl bojlas b (g)bg) (sl Gl & Casl oo ISal,
Sl s o plac)lus s gy dop 5l odlatwl .l
o] [y Uy ey JBt ol )
S92 Cal Jgliio 5 Jgone sl (g pol aBlidnngi (sloygulS
5 sobail (gjlusialy 13 4l g (698 (Slaow pllas S
oS o g (bl i85 Sl o cdrmgs 335 laadse
03 S L NS I s i (V) wles Wl )5S 5,
Sk ool (olul pod sl coMas 0395 )d acdgn
SeaS (o flojlo 3,8 Sl lojle (o)Sen b cudlagg
(o Mo j cbilis gl yy oo eloial ol
&lge > elazl Culos 5 el (L3S0l ilise (slaoged
ol )94z Cgd Lly (53 i g | (6 low
ol 0391 2> Lol sla s 5 Sy o lgen

Lol g g iy @V Vo) caodlos o (35S
ool oS Jlo a5l oM daw pllas () 20 o3l Grwly
ey dblen loj 3 Gl 8555 (¥ B9800
de90 mlio jl (e o 4568 (¥ D90 cbilis aai ja
903 diugo odlatwl

Olie oy Gan iy (s 4 S (B cpl 48T
2 pdd dol e cedlw ledd il gasge ol Bun
3 4 Conl dlue ol 5 BT SKen idg 4 Js cas
Az lds)S )18 pue b )0 1505 (gla eS|yl
Odls dw e dd pbsl WL ol as g 0dly plosl sla,lS
Slanaio e 5 Cowydb ool (V fplio 4 (oo piwd (V1) )le
Solow loj 3 atione by 4 1 | i 48T (7 fle |
(V) (o555 b 5 s o) St b 9 (S956 jl s

itz g @S pie > 4 Wi mess (51 (0
Dgy e phb CoM (idu (cladlia pled 51 7Y = ¥e dgis
a8 g GlsS e e I FadBle edlitul L pl
plesbe () ity oI5 Jan gy 35 53t oo
S5l 45 Cal ly Mol )1y dmals I S5 i leyd
O ogllas Gload Gl b ladye cljled auule 9 (32,400
bl 3 oylaad 500 danlge lad b lojlu ¢ B abaay

Ol 5 ) Kean ad (ay yxi  Slods Aty gz jdie Oloss


http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

5ySagy 3 ooliil L yloys 5 ciligy (sLad dlgo plu
obor L (ogtde Jas g il byptur oulid 2Ly
23313 )58 s 3590 g @l il |y O Jglae 5 o Jloged
5 o 3 GELSan 5 pg S izl VoA Jlo 30+
Loyl giwgr 3 Snlind i Ml ()88 (pegu
5,509, L olall codlus dews (5loJde olgie b clddlis )
s Jioo S (Bl olidi i) Seolid s
Jie 5 355 oo olal 1935 Caadhs de (st Sl
iwte sl sl 3ge5 Lad o Vo v loj o3l (sl Iy
(VW) w85 jlas 3 1) (aliee (sln st gt
b2y il )8 (g 9 Comy 2 Ve 00 Jlo
o)l lois e ladlio ' Sle ol J bt
douls o loy ¢ culigy dew Jbo Jole pae slaculow
Oa Yy b sl (yp 4o (il ) odlaiul b
ol il Babe Jo Jolo phe el o o lacasln

ooy 5 bl dosy Jlo Jo5 p1s S9ie oo & ingy
wr 3 5 Canlios dus Alie ) 53 05 pbgl gl )9S Lo
vl 5| oS y2 4 8,5 13wy 3590 925k dw
(VW) €855 )18 (s 3590 sl S sl

g oMl 0j5> ;0 Ly 0 (gausio Olelllas doMs jobo &
Codlw plls (g liS il jd ot S& p Siuo dows
Oliging (olos Syl dny (M )5k 4 ol o plog
9 03 NS Slapium (ow)p )3 & Canl ol 003 plosl
5 a5 5l a5 e e JIS b Lalge (o))l
905 03lissl gl (ol olgy (55ludend

M by
9 055 lp calio 0ad dlgayd (hg) G ¢t 3,509,
5 Jodre 9 (e by (s & cunl ot li2l Jolos
Foleo g o glaails lio oyl ) ool Lilate gl
S d (et Slallae )3 ahe Budod 3l SO lgieay
38,80 Lol Jolge 5 aamlio Sp3 ol b ol 0 42,5
23l cwd o L Ll Jslss g (a2 3590 Allics
Lol Lojlue 0B )l Jolae 5 (o (sloail>
SIS By b pis (Lol Sl )b g (69350 Hls Lo
3j50 (A la)ls > cly S sl g (o slaails
w3 053 oLl sloul Jls jo g wilas S 1,8 solazwl
IS () 1) a5 ke nadls ) ol )18 Atk SIS g canS

® Grosser, Stefan
" Hwang, Lih-Lian

1O

S g S (bbbl ) ot 3,09) (535,
LU ainys sl glbdon 3 Sles g il 4 a5 b
) (oot (sogteie Jioe S i golnr 3509) (655,54
3pSles g i s ang L )l geans lad wliica]
(V) 225 el oS o cloin! sladon

YL il iS5 " SCudBla 5 Seg Voot Jlu
035 gl i & barpe (015 i (colid 2l
o) sy ol gyt 4 g ol plodl > (Sl i
3ydl Lelain] el oges asliy oMol Juloo 4y )55
u}l )) .)9{ OJ)))9 Q_J)JL.A Y”Y JL» )) OL@JT )9~5 OJ)??(JL»
9 4 oola_l l_bw.»_mw u_wtwu.:by JJ«Q S5 )] T3]

P Y . 1

ey oghe Cdpdy Ojgo mandy Rl 0 o) sl
o=l 90 5 (Mol pis Jbo (Hlul b Mol @logilo
5 Vo Y0 Jlo 3 () €6,5 5 i) 3550 Jao
a i lye oo (gladlie 3 o) ol)LSen 5 g ren
od o YU o Jley g bl slacddle obMol
Mol gloil wyp & qpiaw JS S Ciows & S ol
L LSl loyd g cudligg piwaw )0 bl ddslw 4 09l
5 ealiwl L La ol asasls y  Seolind (slapinm 3,55,
solex a S Wby LS 0en imeh s ly e slaadls
L oley 5 Cudling plags )3 39250 AL 5l (slas gorne
Sloyd g iligy GbMol cusls coge Sl o (0L >
Ol 1y e ) @y «Silodnd sl OhSen g gy Wb
A STaST — £ Sb i (ygld YL Ay — fCamen — 10D )S
fLmL'j b glym M g dnjp yioli 8l — soc Bl
bly) i 4 g 0 €8l 5 (S5 Ll
Fehs o ooy g el ylbgei o) 9 Jotdae 5 (o
Cb jlgas (1,5 42 kS b el )3 g sy byt 2
Lpiuns 25 ©lb g 03,8 12l 1) o Wt 25 by 9
(3) B399 oy ) SRSs 2

Sae U slallin p (il 5 “Kas plsl Yo0Y Lo 5
5 codlige Jlo cellainl (gl Wt wlid obsy Joo
9 Stwjlon LA g badi s cplio (o) 4 )l lo

! Viehweger

2 Jagalski

¥ Vensim

* Hirsch, Gary
® Sheng, Adam


http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

S5l oM den slaaia p s ol jl g cosl s>
Jie sladals | diges 90 guusss 4 dobdl (0 .(VF 5 VYY) Cul
Do oo ainly

S oyt 4 g amye plales |y alie (2T il ¥ S
Ty ¥ U5 Jolae 9 (o Jie 53 25290 (slaails Sl wiges
O3l a pomie dan (Jle @l (]38l s 03D
g @i CooMlw (i 5y )d dew (isu il g LS (o)l @ lo yu
il Eely dan i, 5 LLS o) iSale,w i3l
L g by o 3,81 Sjael e (6 IS ko
o picdyy €06 38l (higel Caa (g I ele s ol
Dibgr g 58l CeMw g cubligy 4 basye (sla 5]
iy B abaan (2T o (I L 5 Lo Ll
4S8 bl Al (il den Jbo mlie g a8l yialS den
3 o Cate dils Sy oS o goore

b Glade Jao g Joleo 5 o Laily) 4l ¢ i el <l
4S5 b ISy Codl dowy olpde 5 oDl 0jg> (B 5
ogtde Jio b (Joles (o Juo SV S g (o) Lol
2235 a0l wdlbe ol

Jae U g icodw dow (Jbo pllii by 9 Sl Juto
25 93 j1 1y Cod da Jlo plls pal> (b2 5 <l
ohaled ¥ US55 a8 )9S Cumar i slopl b
0 JSis po 4 Maen Jlo pls" gty g sl 0 ol
aS cewl ;85 a0 oY Ll ond LSS ol ool isles
5 e Joe o Lol bl g o il plaS o
sl 00 b ¥ S Jolo

etz 0ad (o ¥ S5 )3 1908 Cumon s 25
okl Ly as 09 00l yinlad j9ulS Cumes piann 2 )
J520 e g 98 Cpmen Sl A9y (s 0,2
obes) oles Jsbo 5> Alisme (mar srojly o (slocus
Yo e 4 YV B VWAL L jl 3o (pl 0 &S (g5lwandd
O Cpmod o 5 Canol 00 (65l (1L o Jlo
G 3 b 2 g 98 Came a4 30 Cuonl
L olej Job 5o alcin (shmen ool )3 )9S Curer
b 51 IS a s by b Algd dusloee o ) odlizl
Cmox (e o Llubyy Cob Cune )0 dlcdn (uxer
Aol dalgh cand 4 alise umes (slaojl D Liubgr cov
obeyd azje cuyd Gl (umer slaojl | plaS y» o5
(W) aidly oo Jlie

\'A) Lg’lf?’ ‘TD)L% D)lmf) ‘p.bm 0)93 A¥ OlMM)

Ol 5 335 dwgs a9

i S slaolag Je 2)50 1> Ol b @
S5y (7 Lmog)S L o3l (and sl Juo 31 5 ]Sl (¥
(V) $pe loails o bl3)|
Amd o L 1) o plosl T8 & N S 4 a0 g L
sbadize (oyp g 99y Jols & gl Slalllas plosl 1 e
9 LagSll (yp g 9290 Sldl )3 D290 Ladipe (cotunus
g Jgol il ) a3 b sl basye Sl i)l
(Jydeo (Ao sloadls w9 ot 2,509, (Slse
S odlital Ly g cdply o dlle (glo e sl ool
ookl L (uw 390,5 oy Jolro g cle jlages )]
209 Camer (5 ) by 40558 g (Jslae g (e jloges
2 ilize (e srojl Sloyy sladije g ox] sla L
fyie dan slaaze Lad Gl cel ful (ol
P dbgiye by g clls HIbgei (Cunl B abdey i yials

03,5 2l (e g g0 3 g ) i 33l 5

Sl oS 9 Sl ] lapie plibis € essge s adlias

\]

5 b el sl aog anlas plosl 5 sl sl

oo g e glaails LS5 g ole sluge

ol do 3 Jlo pllas (cagede Jao (2L

\

Gl dawy Jlo pllas L 5 b Joo (sl

ol ity Jae ilo 4

5 953 pladl Jal e - sk

Jis a6l M dow Jlo o5 Jolno 5 e Joso

0 plowl (A8 liadss gadge Sludl adllas & 1zl
A 4By lasbuls mlie ddlllas o 3,800 Eodge die)
s poisio ()5 5 |y bl )b Lo dod anlins 51 o3l by puges
135 ol oot dmgy Jlo pl5 550 Jolge cles b
5 e by ptass (bl obg (Golgaie Sl oolinal L
)|)_9][n)_; )l oslawl [ odal Cuwd 4 LSLQ)JM Ox u.l}l:.o
S Pl Jglan 5 e Jio 5 23,5 ) oy favtisd
(w050 ) iannaan p3 5 ol Cawd 4y (Y SU) oMo das
2 L oS ol coenl Pl cas cpl 5l pgd S5 55 0 034l
2 JB 52 5988 Camer B S Ojg0 mer slaimiie
Copmox 1 b sl G055l Gloys iz ja g ol (0



http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

..._\u.,u st Jaa

) e i hﬁ‘\(’/_}ﬂ;

T i ki

il aﬁ A
i ; Provider
dam
Taan ju(—\
+ > A e gl IS e
B d T

Ay 24l 2
+
+ +
M T 518 ) e
Sl A jedan
+
S s E A Sl g gieas g g
== s b r“ﬁ*‘ﬁ‘uh&"‘ +
ciag Jubd B>
o 2k 3 il A i i)
+
+l§ T
Sl A o ) :
N . g -
Ade g sadiay Sl 5 o
A \\__::gﬂx...u
+ Sl 4 dad
A bl +
Bk i s
Al d‘-ﬂi‘z‘ JM:F/ A
el da -
¥
A
y +
b TFFC Ad¥4e &5 juda
/ S il s e A & S
A Jadil B ; .
4o B 2l g 3
| Mﬁ“%
/—\1, B /—N\& )
sg3dit A "” +u1s_,,._.m 60 Yo Sund
/’ i
skt A C ) ,..g.j,.ﬁ'
1354 skt - [

2334 3k

ot dass o allss Jles g e Juo—Y JSid

Aan g Ala A e alie
_|_ Umwuh..u)\.
AR 3 Aaw Ay S
G
A AR 4dl
+

Cdligy AET e W)
034 day Ciadls ‘51)...‘;,1.:64._&.#

a2 i) el
Aayy Ol gy

4y AIST ddla ¥ s


http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

Ol 5 335 dwgs a9

S8 S G

LROT}

—
503k ‘>
A9

123 R 3a3f oy f
2058
fieis s St Syt
A A 50384
Toakh & 3osfdy o 40384 é
Lookup &g J14 8
Jy <Grbs S S5
g aile o3 slasuiie s 148 wan o Galad cual (Sw 0083 K S 5 938 unen a3 Ol (A — 5 9IS Curan Al 3y —F JSud

P\A_:"‘.\_s_‘.‘u.m‘).:_)u_ql‘)qdlmwguadﬂj)ﬁmﬁgjumd‘m‘wwdh&wadﬂuu‘ b;‘&L&)qu_)MJSJ.A

bosyo sbosly guio il oo Jlo wlio 1385 (sla puiio
9iS Cpmon (Sl lp jouiS Cuner i 4
9 d_ow ‘_,’JLA PLL» W}J) 4 by).o LSLQ"")") 9 ‘)Lol )f).o

.ml{uo CoMus dos OL:)'L» (L gy G0 Cagmas>

oS0
i 23 3 (S0 0SS 5 tden (Jlo ol e 52 3
Caze> CJ] )] e > &S ol 0 020> L)MJLQJ dow L;L" FLEJ

sl s Slep ymd 5 Slop slaainie dasal)y o Jbo

<Time>
N )
s AL
A g
LA oy Ajhoupa Aea
%: T, M ed STy A g
™! L s » A At g7 ol Leo7t 80N dd
dag ] 3 Gpga 6536900 dod7t
e G I
50 864 o
AR s
On A gl
20 849
»)
Gumish s mhﬂ s 4-1)5
Lookup 3ja4 p 9LUSI Cpip —— >
- . <Tme>
Qi u.e)-a
Jus 4160 g 9
I LY FOE L PHERERVES
sl [ 4 .xb‘il Bt 038 (e igjh b gia
Y N pukooL, ciliia du la

Lookup 3,544
g @stia

iy

C.\f&a:sg[-&x’laﬂb.)hi-u‘[_add—hdsa@M‘J@LWQAH?LL;W)&JGLA‘U@)&J—&GM%‘rILd?LE.ie:Lu\:\.huJ:\:)—oJShtl
AﬂLAJL;AGJLuEmL‘)CLALM:u“;HA‘AUQJGKJ‘}LMJW\JJLAA.AJC.ILLAJk}_i\AJJ‘SL&Mﬂ)A(MeJMTJJ(M:uumeAA:

\'A) Lg’lﬁ" ‘TD)L% D)‘«Nf) ‘pfb.\m 0)93 A¥ OLMA}


http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

21 T
—

\\

135014 A

18014

445014

el

0 6§ 8 I R B 1§ 18 N 2 ¥ ¥ ¥ N

Time (Year)

e i Carrent

;luqud.aaunuszl)iaﬂdu@m—uﬁ‘r\hem—vJ&.ﬁ
il go 5330 (Seld bl baas Ve Jla 5 Sl su il o gas

fpapgasp

3240 ///
e
////
. e
/ /
7
Te
| L i

T4 R 5

g e <z - Corentt B

olulad 1 dan Sloss sladuia —dass Sl ju sladis pa —A Jsud
Ol 8 a4 Pl sul s gaa ) aas cuilasy € ek lea S sas
by

g g e

snss: Cument

Sl Ay OBd gy cal Cures —dadd (i g9 il Guan -4 JSud

ol Al @ 5y cadle i b L su il s gas Sl aas

%

b jbges a5 b o] 5lpbse g cdls Jao st g Cono
i g 03,5 (e 2k Joleo 5 (e Jo (9, 5l 0l
i 5 a5 4l 4 el (o 35 Joleo o
o=l s sl oy oY el il Sy oDy
oisu oS s b @ lands b s b cdls Jae oS
Lo igoil 5l 8 (omw sliel lp yeud 3 o) dow
i bylyd 0 Jde (655,84 g o (Su,b b ansds slaesls
e cwuwlue Jloo (gl b odliiw! (Cowlus Jdod)
@ yho dow Bjlae 4l ab 4 g 03,5 Jho ol dow Curen
s Cloa (chy 55 09350 sl a3 li plu ol Cawd
ULO)LM: PRl dlﬁo)l.} U""L""‘ 2 d)l.ww {:lf &5).“: ...\.3)9.3
Olpie 1wl as g w0l ooy lis & S 15 a5 yob len
Sl oo Yo oy 35 Codl dow

g e i

2013

L5013

JeHI2

o et Comrent

e olie saitie gl HI08IaLY 2 soa —Jue (i Lkl -7 JSd
99 s el Him s Ko aS s o las At B Ao Jlu ) dan
Lo S ol o050 saloe LB e slaciua b LaseT s o)l san b 0l
Olomie wnl @y el su s (S Ladlas 5al o 55 Sledlo wsa slaslel

caal sani 50 el das

W
Voo VAN SIS 5 mady Jljdley (295 5l & psbolen
JLs 0 JLw V0 €Sl am o Jbo mlie sl asuie
L dow YFVO Jlo dm (gjlwand 131 Jlo 0 g el LialS
sladizjo Ab Jales g9y @lie 39008 (logi 3)lkke i ¥
Cuzorr &S Cawl Jb 30 cpl canl il s )0 day Jloyd


http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

©

29 e dydne g (Ao Jae b oslital )9S Slop> (slrdan
NS 586 @l Jolge Slgs o by 5 b Jio ol ons
g Ladyed il ol L b g fdilsdad o ot 4> S L 1y
obm Ul 5 GRSy 1 il sl piie @yl
g o (lpdoe 59y i 03l 53 dew Jlo lie Cundy
OS50 g e (e del )d e 15 )0dS Cedls Sy
L g ot g asladon (63,09, b Wlg5 oo )9S Coadl
e Slogena Slogeas slo2)9530 5 Syl 8,5 s )3
el (isuil g @bl Gl g dgme Caz y3 (Faiedgw g
les 3561 dey Jlo el 5 o

N r vrgmad 3 gl ) cadgioms Lo & Jl cnl b
AU 2l il g lw Loyl 15U 5 g b e
5 Uil Gk 5l B Abaen (2T Lialjdl i 38l
Sl o SIS iz oy 5l xS ole e &l Ky pladl
Do oo Mgy (Sl Olaass (glp cgd g dow
SIS Gl b b o sapaasds 53 3 )18
o fLBJ PR

37529y ;2 e (Siladand Il 450 (LS 35 ()l
GG gl Bres porde dbml (yeud Wl o (ot
5 23105 4, Ssoan] il 4y Wlgi oo CoMls 0> ) () 2
s i oy 155 |y Il 3] g el
CbdS L &S opl jauas oS A ooy (lis Guiod opl 50 diged
Olejlos leyd g Cotlie sladizjo Cunor (il g loj
aisS ol oo el Lules b b oo 2ol oMl ey
Copmod (o Py y3 i o Y3 (ke 51 &S G
don gloainie (b ply s el gacge (ul g Al o
Ol San N oS ole sl 3,5 (0 9SS pobo 4 g Mo
il slayise 69y 6yl i5 ke po bl yigp Jlo SIS
Ao o=l ey il Ll sjlwsiolls b B adden 261
D9a (55 gl

EEPELE R
L syl oulids)5 o aalibly 5l (ois ol dllie ()l
Ban L oM dean (Jlo pllss 39000 g (giloans lgic
Jlo 3 a8 il " plndany lp of a5l Gl
Ol G daws lojlu 9 (05)len oKl coles L VYAY
o=l plosl o (egan a8 SLus alls I cul oud plog]
Ot it BT Olir ogasy wiledgel SaS ings,
Db (H3)48 5 ) )55
VY Gale eprlea oplad qomaom 0)90 AF (e

Ol 5 335 dwgs a9

BT 301N

1] 15 1]
Time (Year)

25 5 s - Crpment

suly g ) way oS cl 5 9iS cumas — 5 ¢S Cuaman -V JSUG
ol GiAS & g5 Jl

e 3 el Jae sl ) Juobs gyl ¥t b o
a9y S5 sloatyl 3 )5S Cpmer & cul o Sy
Jol ol > a8 ol Cunwyd il i o S j0 g LialS
OB Addan Cumon B (oo )9S Cumex (B
Lo 55 Gy & )5S Camar &5 ol I & (g il e
o glwogy S Sleyy slaaiie cops g Cusl (US4
ooy sladsip oo Jlo (lp) 3y Hluw @gles calises
3l g VXD Jlo YF B Ve ol 8l /FY Jlo VA B VD oy ol 3
LlLod 5l e dow lojlu (ail o S Jlo £F U 0.
4o LS 5 b aalgd anlge 105 dgeS b oan] o plie
sbaainsa Gl plog dalgss Slays sladija caby
oddden bawgi b g 0,5 calby cdgd dluwgas 1L L Jloys
s onlpln 23,5 (o p3ye Codl g (Jlo y88 & poxie oS
b S o )t Joos 5 JSiko (nl o 3 5555k
Eou ) daw (5 SWloyw b &S g oo dlpiuiin ol
Sloladl alosl (Buiden 4 Sloy ¢ ubligs (slabjgel
Slods oS Gl Grimen 9 oley (A3 9K
o3y iol38l aejlyy o 1) B adden 5 ool gdaw o Sloyd
512l halS Lagl Sleys slaaie gy plSin 0
BLE L L agus 0ly Lials dow Sloyd (sladls 5o donisys
D95 axlge oan]  Jlo
S S oS

ol 0395 CoMas dos (Jbo pllas (giloands dlde pl B

Moul gl ot 3,9, 5l Baa pl 4 olowwd Cas
9 CoMlw dow (Jlo pllai pivw jl ddldon 5 zol> (S0


http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

References

1- Iran social Welfare Organization. Iran social insurance.
[Cited 2004]. Available from: www.tamin.ir.

2- World Health Organization. World Report 2010. The
financing of the health system, health insurance Iran, 2010.
3- Ataeipour S. (dissertation). The design concept of risk

management in the health system using simulation models.
Karaj: Kharazmi University; 2014:50.

4- Petrides LV, Dangerfield BC. “Financing retirement: A basic
economic analysis of the Pay-As-You-Go (PAYG) system
and the expected consequences from a transition to a Fully-
Funded (FF) scheme” System Dynamics Review 2003; 3.

5- 1zadbakhsh H, Shahvali S. "Applying the system approach to
understanding of factors affecting business continuity social
security in developing countries: A Case Study of the Social
Security Fund of Iran"; Proceeding the tenth International
Conference on Industry; 2014, Tehran, Iran, 2014.

6- Sterman J. Business Dynamics: Systems Thinking and

Modeling for a Complex World. NewYork: McGrow-Hill;

2000.

7.1zadbakhsh H, Shahvali S. "Systematic approach in the
application of pathology business environment with respect
to the role and function of social insurance™; proceeding the
Improvement of Business Environment in Iran Conference ;
2014, Tehran, Iran, 2014.

Viehweger B, Jagalski T. 2012. “The Reformed Pension
System in Germany —a System Dynamics Model for the
next 50 years”. Proceeding the International Conference of
System Dynamics; 2012, St. Gallen, Switzerland, 2012.

~
]

[ee]
1

@

9- Hirsch G, Homer J, McDonnell G, Milstein B. 2010.
“Achieving Health Care Reform in the United States:
Toward a Whole-System Understanding”. Proceeding the
International Conference of System Dynamics; 2010, Seoul,
Korea, 2010.

10- Tsan Sheng Ng A, Sy Jie Li C. 2011. “A System Dynamics
Model of Singapore Health Care Affordability”. Proceeding
the International Conference of System Dynamics;
2011.Washington DC, USA, 2011

11- Grosser S. 2008. “Modeling the Health Insurance System
of Germany: A System Dynamics Approach”. Proceeding
the International Conference of System Dynamics; 2008,
Athens, Greece, 2008.

12- Hwang L. 2005.” Using simulation to evaluate policies for
the financial imbalance of the National Health Insurance in
Taiwan”. Proceeding the International Conference of
System Dynamics; 2005, Boston, USA, 2005.

13- Anderson F, Sotir Hussey P. “Population aging: a
comparison among industrialized countries”. Health Affairs.
[Cited 2000], Available from: http://content.healthaffairs.org/
content/19/3/191

14- Yavas M, Bacaksizlar G. “Financial Sustainability of Social
Security Institutions in the Presence of Aging Population”’.
Proceeding the 28" International Conference of System
Dynamics; 2010, Seoul, Korea, 2010.


http://www.tamin.ir/
http://hakim.tums.ac.ir/article-1-1594-fa.html

[ Downloaded from hakim.tums.ac.ir on 2025-08-23 ]

Simulating the financial health system of Health insurance
with System dynamics approach

Yousefi Nezhad V (MA), Izadbakhsh H* (PhD), Ghanbar Tehrani N (PhD), Ataeipoor S (MA)
Industrial Engineering Department, Engineering College, Kharazmi University, Tehran, Iran

Original Article
Received: 27 Aug 2015, Accepted: 14 Dec 2015

Abstract

Introduction: The health is one of the main priorities of life which its maintenance and improvement in
the social welfare and sustainable development is necessary. Health insurance is one of the ways which
people has developed to deal with health care costs. The effective and the efficient use of financial resource
is one of the major challenges to achieve the goals of health insurance. The aim of this paper is simulation of
the financial system of health insurance according to its resources and uses to predict the health insurance
condition in forthcoming years.

Methods: A systematic approach is a formulated method for the analysis of system components with
causal relationships and logical infrastructure. Causal loops enable users to easily interact with the system
feedback and its main assumptions. In this paper the simulation model of health care financing system and
influencing factors using system dynamics approach was designed. In addition to the literature review, the
semi-structured interviews were conducted with experts of health insurance, and the factors influencing the
financial system were identified, and the causal and stock flow model simulation was implemented using
Vensim software.

Results: The results of simulations model revealed that insurance organizations will face with shortage of
funding resources in future, and reimbursement of medical expenses indicating a deep financial gap in
insurance organization in forthcoming years.

Conclusion: The simulated model resulted from this study could help to the researchers, the managers,
the policy-makers and the decision-makers to predict the health insurance funds condition in the future, and
make a better decision, assuming consistent current trends.

Key words: System dynamics, Financial systems, Health insurance, Casual loop diagram, Stock flow
diagram.
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