(o I O M SPIIIEI ). o5 4l e oSl e " . ;
D-4-B\Y A¥AF (55 5 )3T B o les 1) 093 =
-h——_
2969l 031 gy 4 and F il P oy O ) g0 Jolos
Ol 38 3o v 30 S (b ylows
¥ )93 6 w05 YLbl jasl HiSS FigHlag S )8 35S ! Juol oL 133
ouwS> \Y40 oo 1 e 3 s

c .. i ) . . . yra 5,5 s 5
b S 13 0l de a5 3550 ol Ll 3 45 ol (635050 o jtegs aheir 3 Ol sley 3l lan et 5 sl b ibda g 4 e SR

.QM‘I4:;‘-\>J._:L;jlfe:l:r:.:)}i)\wj:@,,gur;;ljﬁ;‘-):J;.:\J_éou)'QJ.Aﬁ)\JfJ;ULgLAJ:i:ﬂ;m&?gﬁl;—_};njl‘g.w\
Sy eode Oleoben 31AY Jle Jsl 6 aale a3 sl ot 5 Olley 4dST lols ol s amels tpws )
.J..ZLS)}T@?4:;'-L~)_<.1A}ji_w&j\a:@lhua:\:.@):)}ﬁ\&'A{lAe.,\ALl.a:l.,\;J;aJ,ijfL?ej\Lgxfbﬂ
i pasiie b b S plsls SIUT 5 Oy (Sten 05031 5 O gn5T SaS 4 anls oaze b Jitne la ie o 5 4l
DJL\A‘;E}g‘)}?ﬂ;)}[)L:J..:g:)liﬁw:llﬂ“ﬁaaﬁ4&.\:AW;Q})JFL}&A)E)JbJL&LA\J)}AéjSGJ‘J(_SLA&)}{“

AL e
Ol Do 5y S0 Jalse o ol 4235 YEF/APEY/YO ol e 5 aul 3 0l Sl lavgie 5l (6 asllas s ila aidly

\~V/qu@fm§;p¢:iu-/r~ et Ol b el 53 Je 35 1 36 2l (60 RS et 5 Al
Id_,i...ao..\;...l_,}*

s ol e, S e Ol s 4
el o e e o b ka5 7S5

o3l gt 5 )5 Oles ke e Jalss bl (51 015 o (5515 0303 (sa 2,81 51 S 55 0L ol 105 S 4ot Sl sk ol (Sl 3131 olEils
8f) 4

Bl o e R e e S Al B Ol D s Jle 1 tege 5 35l Email :

a5 Al B Sse else Ol e « a5 Aol o Sl lewn a5 i AdS sla o5l ghaffari@srbiau.ac.ir

Ol Ol ¢S S ol ¢ oDl 33T ol oy oo edSCiils « Slays 5 2l Sledst e 05 8« Sloys 5 nilly Sleds o e A1 b IS (6 gl
Ol D18 Ol Slidons 5 pske dnly Sl ST oKl sluasdl e 0SSl cslasdl o5 S LSl

Ol 0 (K 2SNy ¢ adlal 3151 ol oy jpie aSils «Slays 5 mille ledst o e 65,8 sl ”

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]



https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

B30 & s )3 Silpd ple) e o ) Sge Yol s

313 0L 0L sl Olislan 53 Ol Jau 5 0l ool i
Lo Jolse i Jald a5 anl B Oles e 2 S 36 Jalpe o8
LS, L ks e Jolse Olan (s 0liny b ki e Jalse Gla b
i olElalen 5 Ohley mlosl Ol soswast s il e
Ao VIZEY s mlosl ol &5 Wing bbb s, ol 5l o)l
Jle 53 0L s Hesselink Lo 55 a5 (gl andlas 53 .(VO) ol 03 4
S b s S ol e s e S )l YN Y
oo & alaily anllas ool byt 2ol Ladyl 5 S Al e
sy Slosle sle Colem 5 slen 31315 o3l S8 w1
St F5 A sl 015 e el o Jailss SOl b sl
SV cuaS b sledst 5 s OF 51 23U sl joslse 5 sdme
s g Sleslan SMb] milr ot 555 (V93 500 4
5 ten Lol Clas 50 85 0L ol LS Bl 025
S S w0 e cpl S plsil 5 Slen lassls (5 sl
DS 56 5 e Jolse 5 e a5 b oo Julse op 5 ege )
Slew odigy 4D 1y 5 U a5 1S s 2l
S Ol @l e el G dly SO o 5 s 02
ol B ol 0okl 2B a5 SV o SOl e ol e

.(\V);JJf =

S22 O9)

Slids ¢ Sl Bla a5 L5 e s g5 ) G el
S S WL o pobe Olijlany SRy Jaes L 0 (02208
B e isls s gl 5 el e G5 Y0P Ol L
e Sy e Sl om e e ST SIS (s
Sy (s Al i o o S SL S

Shedd a5 Ol adS ol Jold s asels
) 53 Bl e YTAY Jle ol aale aee 53 opie g Ol Loy
JUe andllas 3550 (5 amale 5 ol 0l plansl (55 450l (Shas 5
ey odalie V80 4 YYAY 5l L asls slies 5 o

ol analr Lajline 1 (sl 4o pomen 0313 13 L iy onl 3
Gl ol Fod s addlas Bl 2 el 5 Al LS
Oloss il 63 51 8y sl YE 548 635050« a3l (gla o5
DR S LS gy e g U5 sl Cle sl OIS el e
s 5038 LA slen 45 (635050 5 F58 3))pe (pamd ol L
sl 03,8 Sl

23

A0NR0
Lo el 55 il Sl oloie Aoy Av O 51 i
S et Olse a4 b Oislen olply (0358 Lo Oy
3200 Sl belpen Sl 5 g Sl g edis 4l
2 e w2l O o Ll B L Ol e 5 s
Ol (Nlze sse 1 kuls 5 Las x5 1) baag)
o3k S Lzl o bt 4 Sloss 5 (A3lg dmss 0 jtege
5oL el e sl 5 Sless 5 male Sleds Gl e
sladgl s s by W1 5 (Mo asie gla s
bbbl Lelse o 5 g 5 G 5 18 e Sl Sl ley
O ol op 4 b Olicslo 51 Slew 52 (Pl Ol 3
rekae Dlew by Sl B0y 5 oS anslir 5 5,8 s
G part S ol Gl bl Olebl Jsa Uil
Gl Sdamn bl S Olsley S5l a5 2l s (Mol
FE d 53 0570353 (o g Slwlen Jole 55 ol
axlye O (6t g Obbo Sl s Sl L ls Ol ey
S AS e 1 s e Ll d gl 055 4 L Ol s s
Sy Oley SWI Ol i Dlew 5 o dy 50 5 Ollew 2t 5
NS Ll g ) e o L Olislas Ol e (V)38
Lulyd Ol e Jse Jalse ol ady, cla LG das S5
Sl p Aol M) tns ) Sk ol sl o Sal, ot 5
S el Sl 50 dhax Sl a5 Sad eser a4 Sheole
L b 2sld8 el 5 (5 ajlr) Cawdst sliS wlyl S1e w0

53 Q)55 el alp 1y Oblew culo, G s 5 ocasS

ORIP e e b e S dens Oblen L0 o
ol Olsbes 4 Gl Ol Slds Jb cgr Sl &S asl
Flo Sl asm 5 Olas G Sl a5 Al b s (V) AS
Do 03 oS Lty L5 e oS (635050 aber 510Nl s
Sailes 5 patde s sl S asms o5 et Sl B Ol
S sl ol dls sl s Ollen sl 516 e o
A5 esls OLEI YooV Jlu 5s ol 5 eme (s arlllae s (\Y)aS
5035 DS JU a5 aul b oS $30lss (n e ez Sl S
oA 53 5 Ollew Jlo oIS w355 oo 0T s SV 5k sl
ol s OVl bgs o ol 4ot i 6 Cgr OS5 02 5
5okd Sl Jlaw adisp L3 Plae Say oS s b a3

B ODLL e OLL a5 sl s Sl Sl 455 L

b\ -

\Ya7 s 3)$T W\ o9 (coedaw é)}L_A_JT) OlrE S0 32 la}.l.c oSl S5 3l oasisls al=o


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

OlSed 5 Juol Juols 1as

Gab O Gl S ST SRl Sl s el 0
Imes sls 55,5 4 s osls I sz (5lulim

O;_é)erg_Hpﬁob%l&j\:ﬁélﬁg}):wﬁ
s pe sl oy il sl Lo 4 5 et s |
25

sk 5 Conla onls st gy anws :0liy Sl 3l
L anils (6 i Oliabl (g aile &S XS e Sl

o 4l

Sl ine bos sbasbl 5l lolb sl asl Ll
S1Aas (s 153 3 35ls edd (518 IS oy o 4 45 STBLS e
0L Sl 5 Comerr IS 704/Y 50 Ol 4 bgs o sla sis
S e el | Ol V80 53 2 UYO b Coms g 55 /¥ /A
OLSle 4y g o LYA/Y 5 Led OLSLe 4 bogs o ba 0lig 5 1Ve/A
MMQ@AB@;)\}&Q)yQSWW.;ﬁWJ)
Ao Sl s s dle o Obbe @ bsse b o
Yo/ syltlial Glasl L OVAY ol OF :Sle 45 55 Jle 9A
s

I3 i bog e (o3 Y0 /45,50 YYA (i oy, IS 5
e S 3l e b (Aops W) 5e Yo
LB ol o sl o e 2 L S8
il 1y Sl b op ieS (Ao ys VIA)S, 4

S JUp VAN s (a3l ls Sl g0 il
VO N/ BY/OOF 0T 5l dde ey 3SLe 5 S, 1/ F2/10F 0T 5ldde aie
lax b JU, YAAYNAY/00 ol Clas &y go nS0ke 350 Uy
Sl sl Gl sl ioman 5 VEFOSFENY o Sle 5 Ikl
55 YVASEAYY/V

SYYF 5 5ls ol (Aon ¥o/Y)s 50 ¥YF s oy, IS 5
A3 | (Ao 3 B4/A) 5o

A OT Jldie raige 351 mein VPY (5 03k (513 0dis  pom
A edis g e 5 Sle 135 ammio Ve O Slis gy Sle 5 amio
Gl ol piamad 30 +/8) S0k 5l bkl (glast b aseis YY/AY
Sy YN sl

YAV 5 el aen (Aos $F/V)5 550 YOA (ls oy, S 5

gbﬁfﬁd;\jl;wf“&s.ml;;;u.uw(w):\‘()/‘\):)y

Gis S S asn ol o s el sl 55l
YA K0n 5 s sownl il Sladllas 5l eslinal L oS 55 el
OYNFNOs S ag (Yo DO Ka 5 Alen 5 (\¥aAY)00
Do LS Comexr Dbl Lls e S pl dsl e
ol by i)l ISKEe g B Jols OVl &S
G aml) b NV el e s i sy Olew (S5 Joe
e o 2 Olay Cull Cde 5 (>l Jes bl (s
O 5 e § o)l 5 51 Sze Sl sle el se Jold
“ b s et e S bla poler il (65
L Jolse a b s dlsw o Joli ooy i o ae g8
b okadse dlpw Jold 55 0l o 5 550 (e, pomm)odin g b
Y3005 5 Sl 5 s 5 J Julse

¢.€_>.-j.url>.u'lSpss VA S50 e 5 sl ealanal b s eals 555
A eslinal (g5l esls)Rapid miner O/Y 150 o 5 51 s esls s

o Ol g e Sl 2l e S
Sl glasl Ll fass ¢ e 5 lslo o3l &
Sy Solde sla azdy s Al Olade 5 Olulld,lS (e
s Ol 5 cully Sbas ol el (IS cnliw
Jos oy 4 0130l 1S a3 8 18 s (gl
Ol Sl e a8 LBl SV ol S 5 e0bso
30l gl s S el ale o S sl sl
5,8 B A0l sse 5 e p

ool s s s el (53LuS e

A3 S Gl 5 g el LSS L Gl e a5 ples, S

SLelE la oy p 4 sl ('S/ slde Gl (o A e
AE eSS I sla 3,585 eled 5 S ax] e

b e S s Sl s a4 ot gl eols o gt o
2 3lie GLls 4S (63050 ol ais S JaST Siasn by
2y b el ol oy S 2l bl amsl 3l Wsp & b
NPT EY) ¢L<:.as 05 el lalles J1 s aS s ol ooy
Jome A gl e o bl St ] e s DS
ol oo il gla S s ((p+93) Je f-"e'i‘t' osls US/JJJ'

S g cpl s eslanad 5550 (548 el gla p—%)}ﬁ‘

ol Lﬁlﬂ? Oﬁ"‘";)} 5«49 &J‘QL:S.;.«: )\JJ._: W;LA gv.“;...a_:
b
P

WWAZ (53 5 03T V) 053 (ol 3)5Ls) Ul s Kb 2 pole olfsls SSib ol 0aSituls alxo

o\


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

B9 & oA 5 il Ole) e o S5 Jalse

D aein 55 4833 OFF (5 o3k Sl e slads,
Olos e Sl 350 4ids OAY Ol e ey Sle 5 adds Y8 O
S5 Y/YOY o SKle sylilkial gl L aids Y¥P/AP L, ot 5
V\} JGEJ\JJ(M)DQ/\)))jA\'Vq ‘LQGJJ}J,:IJS)'|

A2l e b Sl A gl (Ao 53 YD e
OVA 9 J’@'h)\ J,.; (M)J YO/O)JJ}A FAY s n.b.}ﬂ: JSJ

Al os gad Ole 4 oS g 51 da (Lo ;5 0F/0)5 5 50

S (M)J Y/‘\)s)jﬁ\‘\ L‘L“.:"'*SLEA"“':"
Y Ol Jlie et 352 555 AY (5 03k LIS (5 slass)
Alr G lasas ke 3 555 AY OF Sltie e Sl 5 5,
Gl amen 3y /Y ke skl glax Lo, V/YA
Lol u.v..:b")j‘ (.,\..p): Vr/\f)b)y YOY (la a.,b'jj._:: JS )\
)l .Ju'bﬁ oLl 6}‘“‘5&;@)3(":&“(“)399/9)5)}‘\/.?]
7Y 9 Losls (S ‘\.EJL-N (-L.p).) VV/O)J)).A Y4V (s e.,\J}J:I JS

L3NS (6 e 4l (Lo 3 PY/0) 3 50

o3laTwl b Jhag)y (835 (slapcis § gosd)s siahd ols) Cise B3 s Aoyl ) | Joss
OheS myse sagld OBwyla s ¢3 0ol il

dal, v 5z

3,1 5 g g lolee ol
3,13 355 Hlabas sl
3,0 3 g g slalas ol
3,0 3 g g slalae osle
3,10 35 g slalae oles

315 5525 ol sl

p—value ,|Ads R § g
ald S
/o Jab rd
¥ias SE) Jowe
Al N
Al S
A S S Al

‘}a&gg;&)JzA‘WWJMLJJ\KﬂJUﬁ})J

s SIS 30§ pe £ 5

)‘MAWJ{QMTW)Q)&JLEAQ&}SL{\J}J?)J

Lol s Obey Dde 53 (6t 4l 5 Jalb Coasy s p-value

oslatwl by Juag)y (45 slepeles b ossd)s siahd pls) Cine O ¢ Ayl L) P Josa
W3 umyss 33e Olm)Lays )s Gowyy (STmas 39091 jl

alayl, ty Cfi O gy Afé“" o~ p—value ,JAde ety ty
AL e lsbas AN o/ ol Q;yé—:&:
L e sk e o o

L e sl A o s oo
A3l o sl AR e S sB355

ol daly a5 Al Oley e b (6 s slass, olsS

s SIS 30 a5 Ol ke 2 G5 (Sl pate ] Lol 5 5

Ol Sl oo p-value polis a5 b oadal, ¥ Jsus

°‘l'.')J'~f(">~">‘Q""" cg_;\.m;- ujydwduwbuaﬁ;-)} "’"‘:’.‘J’e

b oy €63 § (53w gdy sleyeis § gard)s siahd ole) Ciss o abyly Gy W Joas
Ol oupss 3l oBw)lay )s adyb Sy puilylg WET gl il asltaim)

dal, 5 7 A

p—value ,lide

A5l e lsbas

L5 e lsbiae

&
K S o
NG Sbd e &

o\Y

\vas g_s.\}).')T\\ 0093 (oM 3)5ks) Ol s (S iy pole ol (Kb jal ju 0aSisls al=xo


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

OlSed 5 Juol Juols 1as

Gisal 03,8 33 4 /Y S b s B3l ssb 4 s e sla el
e e sz e sdalie V080 oA S b LS e O3l
Dol Seasel 0,8 (Ao VeV Dodalis VEQ (g5, |, (530S o3l
09,5 (Aos YA/M)odalie YA (g5, ol onls 530, Jde 5 e2ls
23 S el 0ge5l sla esls (555 W 3le Je o Jlesl O ga5]
Sl e Osa3l 058 as p oekd wle Gldhe S

Sad yasie ol atle sl Jde suyn B os S50 3

oS Al B0l Sl o el s 4 Y dsdr o
wwl:fwtyjéwwwéuw

Aol Obey e 5 (6 tem iz p-value [luis 4 a5 L

g5 4 bse pvalue liie a5 L s 5 ol IS 56 e 5

abal JLA)JWC)JLUA.:}J: Lolys Ol QJ.AO,:J_J}LU>4.A.:.3
s g0 yamie pl 9 55l0 3525 (g Il

48 sazms (535 o3y la (,.:U)ijl Gl Jds A= e s

O30 13 1308 Joloc yy a3(aTw) 3)g.0 (slo @203 )3 (59L5 a3ls (sledss Uuly =€ Josa
Ohed uw)ss gl glw)lay s goad)s siuhd ls)

s oL el NEWE
Vona o oo S0l 6wy s sl S
e R

VAV/AY o oy (SOl (6 4 oslw s §gew 5,
AN SIS

VWY U oy oSl s s 0Lty s 5 edle Jobe
et WA

IRAR U e S0l (6 4y S Je

oY SIS

5 MNYAY wsle o O S5 Jde 51 s yls 15 ) 0Y/Y4
NONA L pme S Jie 21 53 5 NYY SVM Jibs e
sl
St S o S ek Ol gla o, S
i e L3l @il 5 ol sl mpe ke adys 5 2
Oloy Sode 3 ol bl (gla pate 45 358 Lasiie U ASL
P e oo 0T S a5 b SIS G et 5 Al

g plell jas 5 anl b ol Sl S bele

Shass onl oo aly e Sl a5 LY Jod o
L Gillae (58 0ls gy ler 25 (adds e y Zsll) oS g 58
.mwuﬁoijtyu@u 5 2b S 15 eslanal 550 VU Jods
AL G gl Je Ol /Y Saen b 25 Jobe
Sted 03l ot 0 e S5 Je 53 OF 51 das 35 1y (Sitean
SVM Jue =1 53 5 4/08  Siens as slbe aSKd 55 5 +/))
B PRVZE S CRUNN
Aot e 5oS0le (5 ey (pfeS (55 e e

OBw)lays )s gosd)3 sishd ple) Gixo P Era03 O1B)s Jao )s lapeis Grasl :0 Joso
Ohe3 pu)se 33l

Fla kan e Al Qe Sope Ee e

S o5

s /4 N0

Y Vo s b Jbo 5 o

rﬁ.&w_';‘dwoij‘w‘jw‘&w’ s B e uijs('-€"
Sla555 5 (6 S Gl 1 aSul Cle w4 e iie sl ol sl osls

Ll o.,\AL:.E w\})ﬁ

Q-Mﬁ‘)&)‘ifﬁ‘d%&)b;j-u))Jy:ubui‘wu-uﬁj
St 5 03,8 Jlo iy s osls J)lsjg;ar\ﬁﬁ): Aol Ol

Sl g iy Caeal AL il | Hlade 2l oS

WWAZ (53 5 03T V) 053 (ol 3)5Ls) Ul s Kb 2 pole olfsls SSib ol 0aSituls alxo

o\Y


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

e 0B & e )5 dizls ple) e p jSge Jolse

L))):Wéudéwd\j&&j)w\“g
(Yo Sl s agsa J 8 5 0L o 5l s S

DL Y551 rt}u‘ Soldles BL L;ML.A r.g)j_iﬂ v...a.»ﬁ_? CA}'-)J

ﬁ),ﬁlwu\yt}@upo\j@,wwu);,wuﬁ@}

S A

S ety sls s S s b il S ol bt SaS L
ot el ol D Jelse S sgel Gasile OIS (o
2SS Jale g e aSul g ar s L odmes IS G
el il s G R e et S el B Ol S
R B B e T
ST b ase s Sl et 5 aulp osast 53 SbOol b
S 35 Jeole (628 Ol L3 (55 sl amt U2
Copde & A8 daler Sel Aol b pl o 3 B w
Do Olany 5 3y plawil (g ity S b Sliasles sla o
Cde QS oS Sl (g s sl e Hlanl jy (g xS Ol
565 Obalea 5 Ohley sie Cola,y il (a5 dsl b Ol
Olpdke a5 (nlply Sls dal s ol an a1 bs ausa S 50
538 A dal sl s i 2 Sl a5 b Sl
Al Cews e s Al Bl AL

S Ghles ssn gl iasy 3l ol s ol
4 Osewlbo gl s 4 L sl cxls, Cgr Jb el
g Llen Gosar axxlpe Sl S P S S Al
oo fe posar 55 len des 5 slen 4 sl oS
555 Jlasl et 5 Aty 4 sl elian (6 el 5l U3 Ol
GRS sla sy sl S Gl e 055 Sl
S s ke Gladsly 5y eliyy Olojen oy OBGl Cle o
5 s St SYsb Sl 4 &S Sl 3,8 S et S
Aoles Ol 4yl (Sais Sope 4 Lo e 5 sy
Sle pat ol Ly &S pls S b 4 a5 e
3,8 Cyso a5 len 53 5sd eslie b Asls YL

SN0 g0 g S

O rote Ligd Olesboy o OV g 51 alensy

Slebole pege dexr 5l Ohejlen Sl € 4 s L
Ol ke e,15 1S o 3130 0l b Logiis 5 Al o st oS |
sl 2o 1 Slheoley gbadul b Ll Sheoley =l 55 A3
Col Slaslan st 5ol s bl bl ales 5 ey I3
&)J&)ﬂ‘ﬁﬁﬁiﬁbb]@b@@ﬁ@&fl{é
ot A Al B Ol Sde n Sise Jelse LIS e (25 4 el
il (6 it 1 ol et W pite o ) LUS asiia |
Gla im0 511 s Sl sladil b Al dil Ol i oS
Slaal 4 5355 5 80 (5 e Azt Ml b s el Sl ey
e 357
Jelse e 4l bl 0,0 Lo 5 ol ool (5 anllaa s
Jelse Olan b lad e Jelse pat 5 A0l Ol e e
el el 5o a8 il o len ol b lad e Julpe 5 2 e
(SIS 50s ol s2) Jol Camad s 5 oo Jol Srns opl sla Bl
(M Jol 32 )l s fn (il Jial52)5 s i
Jelsedatle 5 (s s ok, b kad e Jalse)edisy pom
olisn b dad e Jelye Ole b Lo o Jelse o e 53 oS (L
sl 53 eds Sl e (00wl s ol LS mls
SYsb 55 s Ll ey a5 dul b S IE el e anllles

sy B et 5 Al B Ous

a5 Al s aalae cpl 53 oS b Jelse b kel s
YooV GUS 5 emee a5l K05 0L Sl h sl 034 4108 50
Lol Ol e ite ol G o s plie S 4
Sde o SYb s Ol &g CL.A )L, o 53
RGO U Lot JPYPR SVt W O
Doz oS a5 b Gl onl oo b s ol
Do fele sl (ot 050w S5 Jeld Rassy 5o el i
Ja.w‘,SASL;lMJUm);AS;ﬁMC})JjMa@cQ%
Oslize s bl anal L Olass 5 Codligy alam 53 OLSes 5 Lo,
(A eslinal wlie ola o, SIS 50 s el YOIF Ll s
o 3 Cyimman 45 VTAF Jlo 53 OLKen 5 0y S aalllas 3 50 s
s oSl sy slize bl amelr b Oleys 5 g
o 53 5y 06 5 S gl allan 53 (V) eslinl o

ngjfubu'u.Lirl;u'\th;@l.&.@«h;-ﬁ&;&a;\::ﬁ)ls

[ }}3

\vas g_s.\}).')T\\ 0093 (oM 3)5ks) Ol s (S iy pole ol (Kb jal ju 0aSisls al=xo


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

"

OlSed 5 Juol Juols 1as

Cﬂ.ja)wqb\}@" J<:J)J1§J\ SN L;aﬁkwl :\)’T NEHE Py 5JJT@z¢€-)> \)LALJ'Z..A}}I Q“..‘ 6‘;’.'“4.\;-3—5‘}‘W“S
sl e QY 00PFY Y J..;l:— e ol sjls | Sls,08 S JleS (s 50 (5L s asls

&bo

.

1. Nabilo B, Mohebi E & Alinezhad A. Evaluate the necessity of bed days admitted to hospital. School of Nursing and Midwifery
2012; 10(4): 565-71[Article in Persian].

2. Nekoeimoghadam M, Delavari S, Gorbani MH, Delavari S & Fardid M. The relationship between organizational involvement
and adaptability in educational hospital of Kerman in 2012. Payavard Salamat 2015; 9(4): 351-63[Article in Persian].

3. Sedghiyani E. Organization and hospital management. Tehran: Jahan Rayaneh; 2004: 27[Book in Persian].

4. Kumari JV. A study on time management of discharge and billing process in tertiary care teaching hospital. Management Arts
2012; 52(1): 11533-5.

5. Clark PA, Drian M, Gesell SB, Mylod DM, Kaldenberg DO & Hamilton J. Patient perceptions of quality in discharge
instruction. Patient Education and Counseling 2005; 59(1): 56-68.

6. El-Banna MA. Improving patients discharge process in hospitals by using six sigma approach. World academy of science,
engineering and technology. International Journal of Industrial and Manufacturing Engineering 2012; 6(8): 1378-87.

7. Meloney CG, Wolfe D, Gesteland PH, Hales JW & Nkoy FL. A tool for improving patient discharge process and hospital
communication practices: The patient tracker. Available at: https://www.ncbi.nlm.nih.gov/ pubmed/%2018693885. 2007.

8. Yarmohamadian MH, Khosravizadeh O, Alirezaei S & Dosti F. Impact of business process model on improving the discharge
process in teaching hospital of Ghaem Mashhad. Health Management 2015; 18(61): 48-56[Article in Persian].

9. Karimi S, Masuodeyan Y, Yaghobi M, Hosseini M & Sadeghifar J. Patient satisfaction with services and facilities offered in
teaching hospitals in Isfahan from the moment of admission to discharge. Journal of Health Information Management 2013; 28(1):
780-5[Article in Persian].

10. Vahdat S, Hesam S & Mehrabian F. Effective on patient discharge with own agreement in selected theraputic training center of
Ghazvin Shahid Rajaei. Journal of Holistic Nursing and Midwifrry 2010; 20(2): 47-52[ Article in Persian].

11. Sarvandi S & Shahroodi K. Assessing the hospitalaization and discharge processes based on Kaizen and multiple — criteria
decision making in hospital. Journal of Hospital 2016; 15(3): 84-90[Article in Persian].

12. Ebrahimipuor H, Vafaei A, Nouri GH, Esmaili H & Jamili S. Studying waiting time of patient during discharge process in
clinical departments of Imam Reza hospital. Journal of Hospital 2015; 14(1): 117-25[Article in Persian].

13. Ajami S & Ketabi S. An analysis of the average waiting time during the patient discharge process at Kashani hospital in Isfahan,
Iran: A case study. Health Information Management Journal 2007; 36(2): 37-42.

14. Alen TT, Tsenge SH, Swanson K & Mcclay MA. Improving the hospital discharge process with six sigma methods. Quality
Engineering 2009; 22(1): 13-20.
15. Aron M. Factors affecting the length of hospital discharge process Baharloo [Thesis in Persian]. Tehran: Islamic Azad

University, Science and Research Branch; 2015.

16. Hesselink G, Zegers M, Vernooij-Dassen M, Barach P, Kalkman C & Flink M. Improving patient discharge and
reducing hospital readmissions by using intervention mapping. Available at: https://bmchealthservres. biomedcentral.com/
articles/10.1186/1472-6963-14-389. 2014.

17. Vijay SA. Reducing and optimizing the cycle time of patients discharge process in a hospital using six sigma DMAIC approach.
International Journal for Quality Research 2014; 8(2): 169-82.

WWAZ (53 5 03T V) 053 (ol 3)5Ls) Ul s Kb 2 pole olfsls SSib ol 0aSituls alxo d\d


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

szigle]

e 0B & e )5 3izlps ple) e p jSge Jolse

18. Rezaei P, Ahmadi M, Sadoghi F & Sadoughi F. Use of data mining techniques to determine and predict length of stay of cardiac
patients. Healthcare Informatics Research 2013; 19(2): 121-9.

19. Karim H, Etminani K, Tara SM & Mardani M. Identifying factors associated with length of hospital stay using decision tree.
Health Management Journal 2015; 18(61): 57-68[Article in Persian].

20. Ghaderpour N. Data mining with data algorithms in the health process. Journal of Science and Engineering Elites 2017; 2(1):
103-9[Article in Persian].

d\¢ \Ya7 g_s.\}).')T\\ 09 (oM .))}Lﬁ.._!) Ol S e ra}lc olSiuls Sl 06l al=xo


https://payavard.tums.ac.ir/article-1-6387-en.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-15 ]

OlSed 5 Juol Juols 1as

Determining Factors on Hospital Discharge Process Via Data-Mining

Method Administered at Shahid Modares Hospital, Tehran

Fazel Asl Neda' (B.S.) - Ghaffari Farhad? (Ph.D.) - Nasiripour Amir Ashkan?

Received: Jan 2017
Accepted: May 2017

* Corresponding Author:

Ghaffari F;
Email:
ghaffari@srbiau.ac.ir

(Ph.D.)

1 Master of Sciences Student in Health Services Management, Health Services Management Department, School of Management,
Islamic Azad University, E-Campus, Tehran, Iran

2 Associate Professor, Economics Department, School of Management & Economics, Islamic Azad University, Science and
Research Branch, Tehran, Iran

3 Professor, Health Services Management Department, School of Management, Islamic Azad University, E-Campus, Tehran, Iran

Abstraect

Background and Aim: Over the recent years, patient discharge process time has
been an important issue focused by so many officials. Therefore, the present study is
aimed to identify the main factors with regard to the discharge process and selecting

the best data-mining algorithm.

Materials and Methods: The population in question is all the patients discharged
from Modarres Hospital during the first three months in the year 2014. Sampling
wasn’t carried out but the number of observations has reached over 1060. Data
was gathered via the researcher’s checklist while the relation between dependent
and independent variants was examined and identified through T-test, Pearson
Correlation Test and one-way analysis of variance. Data Mining Algorithms, in this
study, were as follows: Neural Network, Support Vector Machine, Decision Tree,

Simple Linear Regression.

Results: The average discharging process in the present study was 246.96 = 3.25,
which shows that among main factors concerned with discharging process,
bedridden ward is considered as the most crucial . Also, according to the algorithms
employed in this study, Decision Tree, with Correlation Value=0.30 and Root-Mean

Square Error=103.29, was the best algorithm.

important factor during discharge process variable is hospitalization.

Keywords: Hospital Discharging, Discharging Process, Hospital, Determining

Factors Concerned with Discharging Process

Conclusion: Results show that Data-Mining Algorithms can be employed to
identify crucial factors regarding the whole discharging process and the most
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