[ Downloaded from jhbmi.ir on 2026-07-12 ]

S G 5 s Kl 5] Al
by Sila 4 Slai 5S40
1¥49y Eov-£TA v"éfJ[!f’ :JLoJ,,.?r..’;' 0,92

o (5 slow E9 T G123 30 (5 e ea0n Juho dw Ay lio
(TS Wb e 395 (sliw slow 359 590 axdlia)

"8 yapm SAgoMo0 ! (Sgmign a1 0w

VBNV Wl gy e VY e Sdb yoe

G i 153 (gly9iS 2l )yl Gl g S ye Jole cn ol 4 pudhas Jb > (Bgye — (ol clacs Lo ta0alo
bl (mas 45D g (solSoaly (SSS dhwg 4 F3E pasidl Ca (B bailen Elgl uiie Wlagh cnl pbsl )l
5 xS ool CE5 mae 4K 3,509, dus 3l odly (31t 5] e 9 Ll (eilonm 0,08 g0 4 Gimgly ol iy
N3ley 3 (oot Sy Sovan (mas 456 Jue 5l g RAID MINET J131 £ 3 50 Gaseld 5 uoie sl i ool o)
A odlizl Matlab

s 4Sed ladse S gglSaly ) ¢ slon el it lr s Fhe slite QB gl S5 Sl 5l i S
ot Sos (nye b Jde e Sl AHP Jao 5l izman a8 oslisiel (i 03l 02080l 5 (S el 553 ¢S 5as
5 oolitl B clacs o gl

ol ol sla gl Elgil Hasuis )3 ol Wl K5 (galaly sla Jde ) s (550 jlm 3,Slos uac ASLD 3G g8 AT
b @Bly b )90 9 b o> A (VL 3 b Jae (o ghan (oras aSud dluog 4 (Glow At ) (pizmen )l g

L)a...‘xw) ‘u“b d)‘.o.u ‘p«.w.a.: C;o'-)b (oS <\§u.u: ‘dslfo.)].) :lbbj‘, -XLJS

dons (78 (36 (pains G Obslag (5350 adla) (B (ley §55 i G131 5 6;&.4; oo e gl L (Gugadamn (S g ¢ty oo (S smi g 1EL M0
FEAFOV ()0 YAV Sy S5 5 CanDs S5 e 51

Ol €08 (ot 3 e o> ¢ ki 5 (55 0231 (s (dign (5555 S mtils )

Ol (5 ¢ oy S5 oSS s 5 s ki 0SS (s qurdign 03,5 slil (Dlas 53 ooy (515875 Y

el ot 05 8 Ol g 3 (5 9S> (i s sk oS3 (05 5 s ONhns 95

« Email: Raahil.mousavi@yahoo.com (AFVY L FPAaY il o sledse


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

O)Se2 9 Gowge

B (55 o 31581 15 (6 S pmonad (S e

lools mlie |8 5l eais (o3l 0ald alsyo oyl jo .l
AW Cl).'x._..o‘ (..\_wl., G 03 &3¢ ol San JS) d9>90
DS e a8 adgl (55l 3y90 e (lalspe 13 (s
03> 5 el ylue o3y (gilwodlol alsyo 1> mg)>
s925 ol Uty 3 Jae opSaly (Sl 48 05 35l sty
A b g goite slapi, ol oolawl b alsyo cpl 0 )
dg>50 alisee glaplas a5 Cuwl Cpl p w0l Cunlo 4
azags il Glaieds asuie JSG 50 g ololis 1) edly o
ol slagby; b Jao 653k (sl 29 &) oals 5
2 odddder il dls e pl > w5 @ g 3500 il
3 ogtate 3,5 oo )8y 3)90 5 0B 215 S Al ye
Dol Cos e Comnb e a8l o] Ll b))
Sygo g 3905 dlasel Gl A gt B ded asuie obie
[¥] 5,5 ool O—l | es

oty fsglSeals )3 Juo 653k o bs) (5 yseie
Sslatyy bl e oy slagby) § (ot
Mo (3,8 G lp Sy il (pan polie upie
(S ndiwd la gy Wi o odlaiw] Lasuie Sy SO
P Jie 6530 gy dw Blyodl pas i g g S
ovgy sl )8 5l e i cole b (gglS00l
3y p 1y (Soin s ol 5l edliiwl g oo (spdiwd
031> degazme 93 4y ddsl 00Dy ds gosme (gaAtwd (sla oKl
ool 03l dcgommo g Bjgel (slmodld dcgaze lgie b
Jae (b590] slaodls acgasme ;I eolitwl b 3gus o s
g owyliel clp aislojl 03l dcgesmo jl g 95 oo aidlo
Y] 2 o ooliiw] sndainls Jio 8> dpulow
)50 dw d)ld dg39 (slSedl> > (0L i sl e
48,5 )|, 5 oolatwl 3,90 imgh cpl ) a5 bl o ke
(S o3l
Slles 5l By 0 (Eouan as aSS 1 guas dSud
ol a5 ol a8y YW 9039 (o (5Ll3e
Lacsagyg | ldegome (Sguan (mas 4 j» Ngd oo
drlme ol (295 Mie (g5l b @b S5 ol 1 g
[¥] 29450
Slagbs) (i 9 iisrebe I (N ipanal C&
sadiwd slagl e Sl )0l gabaiey Jio cale

EVRT)
ool ao pashas Jl 5o (Bgem (o saislow
9 32095 o Jgl e i cja 3l o 3 b )lon ()
leda e SVlw a8 wiwd Lo yulyw o olusl Slgl
ansla 331 1 (a5 o) b 298 o0 )l cnl B 3L
Aoleigo axlye y0ulS (lopy SThe & (8 hlew lsie 4
o JLe 50 Glode g Wg S ey ol (Sp &S
9 e2ld slaglep plosl an olilan ol 5l gloas
Jlesl ( 81,593 <4059 Cowd dlon | daxio onleipé
Lncral oMl 45 55> glas) . 5 (B Syt 5 5k o1
o)Ll 3ylg0 pluw g (6w dirza dagivlejl 7yl 4 bl
[V ] 550
slac,les [Y]Harrison's sl Cb asbcws oS )
Lo iogiy ol ) oS il oad ot 90 TV @0 (6
LS g5 0 4 (g mnd (pl B aastie w L
(sdliple (I8 ola g low 13l Wil )le 09,5 iy opl 8l
S)lonr @90 4 pasuill pie 0jg opl OMSUe I (S
o SeS g (ot Sl Laei oSl s il
S gl Wlg o aS Wyl dgng LSl 40 asis
a5 (g9l Sy glapi o S amy ials wud 4 )
OB8b3 4 adb o ol cpl 3 (6005 5l 9 ¢ uas
9 b aelgd ol sl aius el gl 5 aslgs oo
g ool oyplB cpais S 4 il ol o a8 cunl (gglSl>
dl_mw) R ke )] D9 o 03y )'54_; u.:}i.uw
PR U EYES X W0 W SR W P I NS ) g S S
Jolis 02l (6L poes (S sl ) Gl (K3
I8 edlawl 3)50 (K3 (sla g jlwprenad jd )yl & aosld
Ol 5 OS5 2l oo sslely sl S o
w3 (gjlwoslal il dls o ¥ Joliis (golSools ui] b
ko (nmte 9 gl Jde el g (bl (S pS0L
o=l Gua il e 03y (gjlwoslel (gqlSonls anT,é

Jie 6353k Sl by el caslio (935)9 00l Al yo

Journal of Health and Biomedical Informatics 2019; 5(4): 457-468 FOA


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

ﬁ)‘{% b)w ‘RS, By9d dyay u‘.&uw)

S 3 S § 9 CeoVlw Silo 5] dlxs

B 595 Bare Slow byl & (sghas (was 4D
S (9) (Bl Sl (b 9 y9m 0o (V] Sl
e3> glagby) il (=8 laglon ol 9 gl
lar o3 58035 K o puae a8 @3l j (68 prouc
Weighted ) 59 ool oa 8 (oo aibo 4
a S sl g a5, eolel (Associative Classifier
S JAe (55 maemal S0 g o3l o slapi o5l
39,5 Sl Lasis 4 ) Ken o Lahsasna [A] sin
5B a1 (o ol S ol A (6398
4 4S g )b (Fuzzy Rule-Based System)
Solow st (i premal (Slidy el G Olgis
(Coronary Heart Disease) cc,—3,5 sgp—s 9 b
Py oled (6 S pmomal € L & &S Cuwl 0is b
Ay 55 leg len o 1y lal cudlas aSl @5 o ks
Lol (gilwainge sl abam aty S5 068 51 0,5 0
$Voolial gl A sy S eyl 2 ogde 05 o3l
Group ) (—=9)5 go—a—ib 3l iy,
sxwaab oUly o)l Iy (Classification Strategy
Owled 4 amd o LS ols cuwl o slgiiy FRBS
€85 45 Jls s s vpd B Sl bl 5l onsades
2 oM Cunl cuslio jlne suadl sy hgy ol b b
Olisebol pae 5l 0 Slolis 4 6 oasi)es FRBS ()
4y oo yal oyl g S ablie byl b wlgn i b el

(ol oMl aalss by 5 b B i Cy e
o ,FRBS LUy ol yo b asy ECS §laslisul
Sy &5 diS 35 CHD @ Mise ey pasets
L ol 2 5 <l CHD et g 10l sl
] s plogl y 5348 ase s (gL aelgs I eolal
e b xS mead | Cole> pluces S ANOOJ
) (B g )lo st gl (CDSS) (536 59 0ac8
Mol jad iy Sl (Gl Sty ool s 35
Slr 365 3,509, (V) 1wl doyo g3 Jold <8 ilews 4
Jembes pims So ol (V) 5 s @B ol Ay
Sl Jgl adoyo 3 . (g5LE 0asl 1 i (6 S erenal
o Ol gl il S5l je 658 oyled gl e
A d2gi b (651 plu g b odliiul (230555 B9 9

[V T s aslo sadolail gla Sy 9 0139 558 0lsh
B o)lew ey oLy (AKDIl Jbbar) ,Ls -3l

s S Oipo 4 (293 GBI preval €80 p (e
A Gl Giles gd o &l la Shg yolie calisee Yl
= e gl gaodiwd &S ol 00l o cB 0 IS
Bl s 8 MalS pyanad <3y

3 g s dadly (e gt 15 03Lw o 45N
edlit ) (g3 tptid Bl o sl i) sl o
Coled ) g oolaiwl (bbb oVl jl 5o 4l > 0S8
V] oy oo o 0aelB @

Sy e S o)Ken 5 TSIpOUTAS a3, 5
<!y~ (Design Support System) ¢;Lsé oxcls i
COrONAIY) ;5,8 Gsy—s 5)owt i35
lodld acgomme .l ous 431, CAD(Artery Disease
35 o oly8 odliil 5,50 DSS byl 5 Mg sl oS
clmosls Jols 1y (S35 V8 plaS o 4 canl a5 148 ol
)l bl slagilefl 5 (Su)b g (Blbcumes
S Sl () 2950 Sl el o oz ey S ) ases
Slaelsd 5l eolass glysaiwl (Y odly 1 (638 paonad <& )
S )5 daeyd g dilgd (oole LB > (658 menal <y
5 538 Je o olsd 5l (slasgerme s (Y oly S
03 gblite o liel (g5l Juo (gl iolyly (gjlodige (¥
Slogad 5 Cawlus 53,5 oo 1,8 02latul 3)90 4 o
5 oaliwl L OF ¢ /5Y by dn ool Cand 4 bawgie

(P9 5 Jsl J>1re) (65 manad <55 51 &7 (ilh as ooz
bowgio Glvgad 5 Cawlus a5 Jb)d wisd oo zlysoul
Jolpe a8 Slej 50 iy 4 g Wb o Liljél ZAL &
SLlje wiw ol 90 ool (giludingg 9 5jlojlé
Mg LSags je b an aS Sl e e @l 1) (e3usie
Gl Slogeuas slp |y (agllae youds Slg5 0o § 1S oo w2l 2
Caio il oyl ol )LSen ¢ SFINIVAS [8] 1a>
slac gl glassly jl ool Hlde tilig slacudlys
ehinl sl @liznbio 48 058 o (g)elmen 1) iligg
sob as dalllas Cpl 3t 38 4 paie iy SleMb
= o L;9l_§ob‘b dl_zm_gw&; )‘ 09.6314 oalail Ls a5
slac 8l slaosly jl glod sius wo ( Souae uas

Sl g 3 Slos (5w 00l 1300 &S 0 ol s
S L O])&&Jb 9 Q;L&lowl 7] J)L) u“‘b o> | yarseds

04 Journal of Health and Biomedical Informatics 2019; 5(4): 457-468


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

O)Se2 9 Gowge

B (55 o 31581 15 (6 S pmonad (S e

9 B Wumlus ol (anaib ol glas Jloxs
[\#] F-score

b 4ty (i )len pasiis 4 lgiagh (oled )
S ol 15 (8 (low 55 paels & (5505
oley g, Lol g 4y i 9§ Sl 08 5 (YL
QA g (gt Gl Je S e @ |) o
Cygre S ot o )6 3929 (8 slacs)low: £l
ol B pmasiie SLa a5 olas] I oyl plox
ookl b d i g (e diwd O 5 (L8 sl g )low
(o glodls jl g c3 )5 ©)j5o gl ]
A5 Pl Jae Sy S5 900 9 2Rl

P9
J38le 5 3l sl Seals lacsSiss clm iogimy !
olSoals il &G ldle 5 ol s ooliw] Rapidminer
o LV Jlojl g ond andgi gl by L oS ol jheyia
o e l8le s ol j0 Ll sa 0o g s
ool (LSal s 5 aS el odgm )] jo codimdaswgs
Oedle (636500 izmed 9 (sl S o3> gl sl sl
S sy as &b gl (rizpen L9 03y by,
bl ) LSal a8 i ool ¥+ V8 ases Matlab ljéls
st o5l ookl (ol g (Sluwlre (o plo Sllos
il (slagls; Ly glol bls)l il ppizman g cilise
S cads gl g uay o S A ]y wsgidel y
el S s JiSew 4 ol Ao Sl ecunl (glod S
e Silodde s pSoiluil g cus J s (b bl
7] 5905 03L3l Sluwloro (pulidicunys 5 Jolosga o5 5
=2l g silwosly (sl 658 Sl slagdy) Sl S
Standard Industry Cross-) g, sslosls slaojgyp
, [¥aV] eul CRISP (For Data Mining Process
s Jolis a5 CRISP Lol 51 (o3lpiiy o pols aslllas
5 Jeld 093 Lajle ol 1 Sy s Sl el 5
JB dlopo b (295 451 e (639)9 9 Ned oo ala i

ool dusly

obe Sl el Sl e S 2bol 4 s
)9S cpimgin (il 53 )3 392 slen (BB (5)lew
Sl (55 2,50, jl odlal b Slojle o) sunadl
sl (deol oSl oty (5 (slasslow (it
Vb o (e ol GBS > S wi oSl Sl eoli]
s 01 s e B3 b c0sBitS pled 4 sl o)
S Sy i (9T 2l 5 g M o B
iy 9S00l sl SsT jl odlil b (8 slags o
O g L Shg (il b oS5 o )sS) ) olisl b s
Rt 4 NS (o0 S8 )low Al 4 & 6l SRy
i (Sl e <50 5l s sl VY] ad aslyy
39 () a5l a5, S oslial (63955 (9 (s lew
Sl i S8 Baa Ly o) Sen 5 0155 i) [VY]
5l e—o Lo 5,8 EEG (Electroencephalography)
Y A ey mas leaSd by, Sl plle 558
wi)e-S0 L edss b9l (MUt Layer Perceptron)
w203 S L oas el MLP ae 4S5 SeuadlS
bt Bl L as 4D rzmen 5 S Madgn
MLP ac aSs &S Siwy does (pl 4 g 165,S ooliwl
Sl Coeo o YL (gl Saf wta )N L o (bjsel
A g paenad Sl edlatel b e 5 (g )da0 VY]
8 g8 )il 4y ol 8 M) Jlazsl g 4 mae
A5 oty Sl Sk Jde preal C8 3 &5 sy
o glome dluen (p S0 by Sl &l 9 (2 VY]
i Oy (b 9 paduld lp (Shy b olyen
oo 3y Slas gy ooyl (oolosuin Jdo 9 1555 salaiwl
Vo] 5y

S5 w9 K 393 4o 3 Kaan Uyar
o—as slaas s o e (Genetic Algorithm)
2 A 8L B aslan paseis clp ) 5B ogian
3,5 (UCH) 9,ms] 15,adlS oSt 51 laodls cadllas o)
)50 YOV jlon oleMbl | 45503 YAV goazme jl sl ois
Sialojl celps Lol 51 5 ¥ g 0 oolisl bjeel (ol
6593 sladasuin (83 dasuin yp ogMe ilodd bl
dy) grye gt (gllad alar il cig b e dnslne 3

Journal of Health and Biomedical Informatics 2019; 5(4): 457-468 e


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

T B T A A A A e A B A A e A A A A B B B B B G
% [ '
1] Sy g 01 5,8 1K 5 5ol eals andiba ' : PRSP T
X | S g O S5y slS el L | P e 2 A
t I Solez b5 : Sl g e o Sl
2 S,
\ T 1 1
. |
: L ey 5l sl (gy) pear -+ 1
| |
| |
| l |
I 4 AS sl bdd :
2 |1 S l
> | |
J. | beals 23l As |
.‘3 : :
31 !
| |
| |
| hubo‘,.»y'_-,_.ﬂil_ab-_;‘g\q A !
: il es g\a 3ty glow = :
| I | '
| |
| Y !
| |
| |
: 1 B LU CPRUUTRPL S, :
| |
T A o e e e A AT S A =P PRI PR [PPSR P T AT S O P P A AT |
i D D e D D D D e D D T e e e T e T e e e T D [
| 1
| day alS 1
= : S35 0280 4 :
+ | |
1|1 |
| |
21 [ [] ] " Y
: S 4 Jds sl SaS w Js sboud S8 4 Jae slew! : S 4 S sl
| S esbe O g0 s S S5 e 250 1 P e s 5L
| 1
| |
L_________J____________ ____________1 _________ I
T ettt 1 v
! I
| Shy s gl Cs gl el 4w | Jike S8 3391 ey
a5 ([ Bl 5 o |
- | |
) | |
= |
510 y : Y
: ba e gl i oy 81 e o g e | LN g3 e
| Sl Jov g ey : & "'f:' v “t
| | TTIRS gy
e el Yy T TTrmmmmTmmmTm a2
2! |
° : o o sl e S A I
;‘» | Slaaiis b g (b sla (s 5tlen ¢l :
|
| I
L9035 gy ;3 CRISP 5,luibiw! 5L 0 g (idg5s oatde Jobo 1) JSU5
MLl 13,5 yslaan )5 W8 st b olisloss LM o3l L \ S 5 gl plool gl
odla_wl S l_a:uT )J.)l.&a 9 W) U")b)’u"“" u‘)Lo.u PL@J u_lg w_>u )1 u‘)L«J LS"‘JI_’ 9 u_asl.i_.uu‘.n)i ‘gi_..‘?‘)fgo.)
Journal of Health and Biomedical Informatics 2019; 5(4): 457-468 ££9


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

‘0;‘{% b)w ‘RS, By9d dyay u‘.&uw)

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

5 el 48w eolatnl o yliel (Slos ooy (49,
D9 o el Klae ol anl s 55 5 b Jse .l 4013
a4l eolatwl L 1y (Jie ¢ pine aSd Slas
2y o 3L s 5Lzl ey w59l Aluasrgey Bl gl
09y Mol osiian uas 4S5 g5 onl (5 lere
e b Lajsie Jao cpl glp e o0 00l aYuis
L pusio o 00 & owl Jid Slos § lawgs g 2Bl
(b pols Giagh 0 Jde cpl Wad (odas yuxie 4y b
Gl oolawl 350 (slads > dlaay A 1 asee gladyY olaw
Adlge IV s bjel 35 5 B0 i omas &Sl (90

) pomal C3 )0 SO ((e30s pb g ol slrodld o)
Ggin =l 3 Jie ol il (29 S plyiea
ool cuss OT 2 olan &8 O] Sl 0y S ojlul Jslas
/Y iy JBlas i Sp o 13 5,65, ol JBlas F )8
il go /YO 1 olaebl oy Fr s ) Bes Slas

= 9 =S Joy slagpiei oy 5l ealaiwl b Sles oy
2 S sleysSy (sidion lp 1) (Jao o aykas ol
4 Rapidminer ,l3sls 5 > Slae opl o o0 )5 L3l
Cawl By 20 €odls ju»

s Jaloss g, 5 o2kl b Jo (slag g > 3150
Solon (noiem o BJe Coglsl g (suuas) (ol
i yee pas aSd 00,8 ealawl 38 guas uas
S g9 Ml (298 Y Sy plaiy Y S b
S s iyl (mas 43 B 55 GGl (vas
At e U )Ll g o] 6650k s 5 )68 lo
aS Gygb 4 0D pands Liulojl g 5590l 09,5 93 4 Laodl
st J.\JLA)] 09)5 )J ZY' 9 L)"")H] 09; ).) 51.&»0.)‘.) A~Z
Matlab ,l55le 5 )5 ae as Jdo g j u 02285
sas 4Sb (295 L (Hly (293 9 03505 L2l ) S
L o ol Cawd 4 o €85 o b dulio . glunn

Wb ()2 P9y (w0 0 gelS e Sl eolitl

=W
4 ‘u~°’9)—’ L’)ﬂl r:l.?u" d‘ﬁ )‘L‘JJ)}A Lngon d)ﬁiéﬁ? d])g

Rapidminer l;sls,5 5 uw odd (gjlwodlel b Jio

85 )18 elitulyyge giluJse (sl
Ormaastie y b g LB glagiagh g Clllle jlesliwl |
S rSmremal p e Jelse g o Sy da e 5
235550 leMbl s Clswl I8 sl g )low (aseis
O3> Dhlejl Jed 5l alSile]] ol g0 4 ol Lo
SLaSiSS 5l g )5 1,5 edlatwlyyge e g B g
s slaaS S
odliwl Rapidminer ,l5sle 5 15 (gglSely (slaps 5ol

gsMatlab L5 > co ne

Hlaleole Jao ol o
(bl sla o (Il (sl e : Jitune (gla o
SudlS 905 (sl e
Solox g9 taiunly (sl psie
Slodly dcgommo o A LA oS 4 dog slaodlsy laul
Aol 4 Liso oy el 00li8lyed (slaodly (60 (gl
Awd S 50 g Cawl yidin Lodld dsgasme S 5 ool ol
iy 9D A les o 03lsdlyed (glaodly (15,8 a5 )8
31 oolidlyes blas e il iS50 Jiagty cuwpl
999 yiie s3> Ao 500 slayuxio b g Bl 00Dy degosro
5l polae 5l as 00l dsgasre (y yd b 031> doldl edlid]
Jooly aw bl )3 )l dgmg Hlade ol w4 s
G500 Hlde L didycand jl Hlade opls (sl o D390
g it J5 Bl (o g wosise per Slo ailie ¢(5:S0ke Jio)
ooty ol 5o gl gy 3 48 ol 3l 00,8 stz b
b ool

d9290 Solow €950 O 5l (B S)low £95 st Sl
CB > (Fyiman (pmas 4 S de I Gimegy ool )
e LBl Ggy 9 i 03l )9Sl e pS e
(8 yalyly polde Juo dw o b ekl 53 el
3 e Gyl (S5) 3l gl s gl
e gLl g (3o Gioled |y (Bly Jlde (ntn
= ol (58lg ylade (i Sl (Blas Syl (1 S0Le)
A5 dulie wil BT )3 5 ool Cawnd ay (ABlg lade
ol o b crwl 0l Lo yuaie dlaws a7 ola gy )
(S e plosl der (RISl 3L (23 90 (Son
OBoR (rl 3 sl S5 ool edmy S sl g, ]
JAS586 5 oo slnpuiio vb;tﬁ‘ osly Sy ool ]
GilwJde lyp a5 (giloJde s il 5l o edlatl

Journal of Health and Biomedical Informatics 2019; 5(4): 457-468 ££Y


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

ﬁ)‘{% b)w ‘RS, By9d dyay u‘.&uw)

ey o 9 Caodhos Sl il oo

Oy ) i o5 e (Ui ol MBI ()

sy5ma Moot s (S A (5 5o 4 S
5 o M ST Sl 51 7VD 39ds g Lo FY dalllas
2 Ml Jlazs] cpl bty 2805y Jlo 0 (YL Kidgy
ol 5 sl i Lo S+ YU 3Ll o > s S5
Ol e S ZFVY g cls 4 Mine jlow (U5 Z20MY Jimgss
2 39290 slmodly g b s cobd 4 Mo Hlow
BB Solow 4 Moo &5 LS Jl oo 3 UYe ol Shmgh
YL hlew 5l am 2 AV/Y 065 o G pan ) Kiw cliiwn
Ohlbes jl o d AYYY 5 i 95 ,Lid gyl Jlo 09

Ohles Sl Y Ut S (o Bpae e Jlo 0+ VL

A3 o Ui (slow g9 bl Iy

Sl B 8 ()90 slon Ve 0y dnle i
) sl g Laoasgn (eled SLeMbl i gslSedls iy,
OS5 Jsr8 9 (LS)9e Joia jl okl b (quae oS
ol e ] oS Lol Cawd 4 YFA L plyy diged o>
5 Sl S 503 ¢ alKiolojl puita V¥ .0l o3liil pns 4803
L o9 0Lj i 0 () Jgdo) b (g 9 (Bpme (Sl
oar @l U pbsl an Rals Ssj e psSJl l eslil
GBS F VY Sl iy (sla e Sl g 398 5385
ol S)le pimgly cpl 3 IS 5 e smiie b Bl
(Creatinine Kinase Muscle Brain) gy .ls :)
Low density ) ol JSs L Jguls CPKMB
Al 5 K «Sgiobd 595 lid LDL(Lipoprotein

gl

O 95 L yiie 1Y Joua

SWjg) dlaxi L e it o S o
S o e e
FBS S puiio St (93 L8 b sl o
CHOL Db Sgials (g,Lzs
TG oA
HDL cald
LDL Lo
CPK L Ak 5D 353
CPKMB o (S5 il
Hb ol 4 dil
PT el solow adl
PTT B (o oy il
Tropi o> Lid dile
W g slowr Elgil (Slgl 8 Jgir
B o051 (65 loms oP el )l gbglen  Glae gbglen 350k gbglen )l &9
S s oYl 5 8
¥ Y .Iv¥ " R

ol 1y Lzl polie ¥ Jods bl oo cand 4 (gglSo0l

..\.(b.)uﬁ

wlad By gl V S 5050 pouw 5B L ollas
‘_Sthwii);_” J> )| e L;Ua_.& 9 dﬂﬂ@ dUb (§AAwd

£7Y Journal of Health and Biomedical Informatics 2019; 5(4): 457-468


http://jhbmi.ir/article-1-314-fa.html

S

§ S proual CS 0D

S ool o
RYAR TSR WISCIY| IRV A N APUUNE L

oalawl b Y JS.JBDJ..S UL’ M)ﬁlbwlbﬁwsw] »
a8y (ol slagilon eyl nphn 4 (mas 453

™8 (L g slom 51581 45 (6 S emena (g e
(WAL

YALIEN

YALIEY

Y150

0359 9= Jo—d Dyge g /Y 5l 1S ol Jlahe g A wyp
¥ s aSd Gl le o by S

65w )5 ((29) ladwslio Jodo ya )3 0D gabas),
UP9) d—’)b )l 4SS A ealawl )La.u Y¥A odgy )‘ "

Solow (i laJie ((oilye alud Jlow 3, b

NAVAIN
\AVALS
YELIYD

Cadwd slhs

I (onas

=

Y SG g olai 4Y SO b odlainlyyge aas 4SS

S9odly s o 5 Jeols il Y Jous

o glas

YAARY
AN
AN

Yav/y
\AVAR
Yazlos

i glas
otelejl g Gajael 09,5 93 4 1y osly adly o s Lt

1030 slad paws b dpsloes o) YFAIVE L conl
9 L)")H‘ 09)5 )0 Laodly ZA’ as LS)}L’ PR

rlp 90 w2 (S Jge 5 ()90 Jgia jl esliul L
S @S 55 Ui (ras 4SS g Ml (295

o <l S350k s 9 S Lo Syg) o)

O)Se2 9 Gowge
)y

SERER
— : \.w b
| 3. .
~= o~ sk w,
+ 3 N8N % 9
RN @ AT A
v N a4
zm = m‘ @, M 5 g
S50y e e 5
r 32 S — | v
w// ” \.mu“ W W\H\H\H\H\HJH\H\H\H\H\HJHHHHHHHHHHHH /M M
7oA w e { 2
D T D g
g = w z p_Nmmmmmmmmmmmmmmmmmmmmm¢m M, £
MWH 4 £
i X =
N g T = + <
IV SV ) b —— £
oy e 3 = S 3 o
), wu 3 L8 IS e 1o o 2
T a0 —  —— 2 E
LR ! 3 == E
S~ 3 4 - : =
NERR — ¢ =
=T wu | g
MM@,# a3
1314
S F b
3, 3 BN
IR L
S
N
i TP TP

[2T-20-920¢ uo 41 1wqyf wouy popeojumoq |


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

ﬁ)‘{% b)w ‘RS, By9d dyay u‘.&uw)

7 S 5 9 Coodlw S e 59851 dlomo

Result for testing data

ol amd S 18 sl 3 co ol by lad a S S
d‘)_: Lol sl USRS V¥ e &S cwl (Ji‘ OMJOW
F Jgdn an g b i anle Jdo € 538> duwle

Al oo 3l 390 ool Cawd 4 guls

I8 b s ggy (o bylas a5 IS 5 olacewd
il Crwyd i &S Gl ol oniad L el a8
A ang b duobre Jao ¢ 5385 duwloe (gly Lol

il slcioud ) .ol b 3y90 kel 4y gl B Jgis

e a3 oel Cowd 4 gCES f Jous

correctnessPercentageTrain

correctnessPercentageTest

AV/YaoY

INVATAE

@ guple onl pialesl 5 Sigel 03l 93 ya (gl F SS
Al o Cawd

conf_Mat_trn =

13 0 0 0 1 4 0
3 27 0 2 2 1 6
0 0 8 0 10 0 1
0 0 0 17 0 0 0
0 0 4 2 40 0 0

02l

Jor= 2 o sl pite | lasgerme ddlas (0l
P3P 350 lslen 03l oL elel (B slas)len
0359y ) Ui paito y3lie g cleMbl gl 5 45
Sl &5 Wb (paass Ggb oliwslen 13 (B o low
oS s bl placedgioe bgje slagingh A5
sl psio g adycewd 5 slrosly ¢ s sbul (glp olylew

50

0

R ORFr O

conf_Mat_tst =

ol aS sl (Confusionmat) oy gilS L 5lo
0l ploul Cawydb by o yd do dx U o giiudwdS Jad 0

Gl

Ok~ OOO
oON OB

[N
[EEN

Wil yauo dliel den oS Cunl Sloj s yilo ol digg <l
(ojo—el sodly L ylo y Mo kol Jlad (gq,y dlacl 55
Cwyd )55, W a8 dtn S g98 S)low s> 2,58, VP
G133y, VY Loliisl 3,55, ¥ g ol osds o3y yausis
03> a5 Cwyd Lﬁgj dod 45 Al £9d £95 (Slow

Llods

Journal of Health and Biomedical Informatics 2019; 5(4): 457-468


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

O)Se2 9 Gowge

B (55 o 31581 15 (6 S pmonad (S e

CA L mas aSub &S A duslie Cuold 5 Gl B>
DV ] eci jasis gl e 3 Sles oy OY/FY
slaS iS5 3l ogdlls exlitwl Ly oy )LSen 4 Srinivas
eSS e )3 ((yleh gauaiib (e (59803l
Lol 5l (glod i uS v ¢ Eguas as 4D 5 ool
or ) (B ades s iS Cap il ey
AY YL Cio b (g ool 05056301 0 LS gl § Ldges
Lol (8 dles el gl (o 2 )Slos do
O 3 8 olem (b 4 & ieghy cnl aw e )
FBl Jgi 3 48 (Syge )3 A5 4y bl ples
&9 LS ) 9 BlBS 15 cw)p 3j90 (S (e LS
Jie pemlio plpis 4 (e &S (BB )lon
dy90 (gldyuxio S )0 S0 gley b s lid o i
o WL piSTas oad ol sba yidgh 5o sl o)y
9 ol jiie VY adlie () )3 &5 (Sy90 3 A5 (o)
D (g0 2

2 o odlatwl gla i duslie (glys ¢ yimgh cpl j0
s i ld w8y adld 4 0gM e (gglShab
5 3-8 55 0jll 5 s sl 5 (3llae sllas guiaied
o omas b Colo 2 9 G5 g0 (638> dumlis
i ey adls kad 1.0 Obal Jue cp e oleis
doyd YNEY ey lyls mas aSds Jae g a8 S
SYLas 53 odelccwd 4 (clacdd b auglio ;5 a5 wib
Yo 48 e an g Wb bl fcwl ol ol 4 lgye
s Lo (I8 gylen Glawn aSl gy 4 ol )50
O aoed yols adlde jo bl fidl clls g0 dxy sl
el b 1y cdls gy plaS” (B jlew &S cpl ) s
o=l bl sl ol dalllas ol €8y (odae Jade (blS pen
ool 5 283 g ol Ll 4 Ly s
o (B 5 3 pie & (i sy ) sl S
SR 9 Cow Cde 4y )8 o)Ll L8 g5lew £55 ¥
Slgiiing 395w Kl yol oyl el cd el Cand 4 g
loyiie (o y oMs oS slatinghy ) 39500
B8l sl (9 0Pl (o slagsslen 2 e Jlos]
25,5 8 35 B o g5 )

u-s‘b).&:é 9 Me.»

Oliwslon pyizte Sy pie 5 (U)K 5l alewgony

Sl Josd Sl ol imgiy ol o sl e L 1) a8
lsleodly Jolis U 8L 5 cwlio sl yusio b ol jlow
Gy Ly ol addlas s 4S8 4 adycuwd
3 osliwl L olylew aBislejl o s sla S5
B olon g9 (mas 45l 5 gyl (slaen )¢Sl
oS dodly (o3l i Jolds adllas pl g0l S yie
Sl e Jie me 5 NI 8L gl pite Sl 5 an
ailw ¢ 8w « Syl 345 )lzé CPKMB LDL
Jo olajiia g 4539 (s b 8,80 gyl 8L
s o9 dalllas ol 45 X539y 45,55 1 (6 y5aS 5l ) o
= L Sy obl jleslatul b da pite oy ke (ololid
A Al Cand Cd sl et

solSealy slagin e N o wy )L S pols yidgh
Sl (mae 4500l ablis Gjgo 4 ob )b S5 g Hlew
YEA Jols (g)lol diges a5 0 ool (6ylow 95 (cmyine
P9 low

Ao 4SS bjel (clmodly wll y Jao ¢ jimgs cpl )
by e b didlo clodly Lo 1y bodly JS" sy
945 ialejl K39y (glaodls Moy Yo a8 ivlojl (clmosls
u;‘ )1 ufb C’l‘” S A lBe PN b L59|So.§|.) dl.hp.a.})}i”
Eas (mas &Sud (solSoald slagh ol e I &5 5g
Atle (B slaglon £95 (Suiie wlr G e
Dy i Sy oy AV Céy
ot ) B ol g9 ol adllas alie & Slaghy
So a3 Likgh o Kaan Uyar bl s cél sl o3,8
Fyman smas el p e (GA) S vl
oo 3 45 ol &l 8 (gl g)lony (e (gl ) 51
odlaiul 3590l (gl 3y90 YOV (jlow wleMbl I diges YAY
Jace asileas Glsesl iolajl (lp byl 51,8 ¥0 5 0
V] b plosl i oy AVIVA e b )] (odlgiiiay
= e Gl S el Coles gl 5 ANOO]
Sy LB glew jaois olp (CDSS) S8 59 0asld
o3l b oas Sloddun pimw (S35 2 Linlojl «ules ;5 5,8
5 4 pll UCI O odelCuwd 4 sleosly ac goro

Slodlaiwl by puas a8l 5 (o i b piisw 3)Slos

Journal of Health and Biomedical Informatics 2019; 5(4): 457-468 \idd


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

ﬁ)‘{% b)w ‘RS, By9d dyay u‘.&uw)

S 3 S § 9 CeoVlw Silo 5] dlxs

&8l 2,
Wl w8l o)l S 4 W5 )b o pMel B g

References

1. Azizi F, Esmaeilzadeh A, Mirmiran P. Obesity and
cardiovascular risk factors: an epidemiological study in
Tehran. Iranian Journal of Endocrinology and
Metabolism 2004; 5(4): 389-97. Persian

2. Kasper DL, Fauci AS, Hauser SL, Longo DL, Larry
Jameson J, Loscalzo J. Harrison's Internal Medicine
Handbook. Translyted by Abdolreza Mansouri Rad,
Mahshid Nik Pour, Tehran: Arjmand; 2013. Persian

3. Saniee Abadeh M, Mahmoodi S, Taherparvar M.
Applied Data Mining. Tehran: Niaze-Danesh; 2014.
Persian

4. Ghazanfari M, Alizadeh S, Timurpour B. Data
Mining and Discovery. Tehran: Science and
Technology Publication; 2013. Persian

5. Tsipouras MG, Exarchos TP, Fotiadis DI, Kotsia
AP, Vakalis KV, Naka KK, et al. Automated diagnosis
of coronary artery disease based on data mining and
fuzzy modeling. IEEE Trans Inf Technol Biomed
2008;12(4):447-58.

6. Srinivas K, Kavihta B, Govrdhan A. Applications of
data mining techniques in healthcare and prediction of
heart attacks. International Journal on Computer
Science and Engineering 2010; 2(2): 250-5.

7. Mohammadpour RA, Esmaeili MH, Ghaemian A,
Esmaeili J. Application of Artificial Neural Network
for Assessing Coronary Artery Disease. J Mazand Univ
Med Sci 2012; 22(86): 9-17. Persian

8. Zamanpour S, Shamsi M. Study and comparison of
the accuracy of data mining algorithms in the
prediction of heart disease. 4th Iranian Conference on
Electrical and Electronics Engineering; 2012 Aug 28-
30; Gonabad: Islamic Azad University of Gonabad;
Persian

9. Lahsasna A, Ainon RN, Zainuddin R, Bulgiba A.
Design of a fuzzy-based decision support system for
coronary heart disease diagnosis. J Med Syst
2012;36(5):3293-306.

10. Anooj PK. Clinical decision support system: Risk
level prediction of heart disease using weighted fuzzy
rules. Journal of King Saud University - Computer and
Information Sciences 2012;24(1):27-40.

oS oo (S8 ¢ ST id)S ()b ko

11. Akhil jabbar M, Chandra P, Deekshatulu BL.
Heart disease prediction system using associative
classificationand genetic algorithm. International
Conference on Emerging Trends in Electrical,
Electronics and CommunicationTechnologies-ICECIT
2012; 1: 183-92.

12. Tayefi M, Tajfard M, Saffar S, Hanachi P,
Amirabadizadeh AR, Esmaeily H, et al. hs-CRP is
strongly associated with coronary heart disease (CHD):
A data mining approach using decision tree algorithm.
Comput Methods Programs Biomed 2017;141:105-9.
13. Lotfali Nejad H, Keshvari R, Shabroo S,
Moghaddas H. Comparison of MLP and RBF Neural
Networks in Epilepsy. 8th Symposium on Advances in
Science and Technology Commission-1V, 2014 Feb 6;
Mashhad: Khavaran Institute of Higher Education;
2014. Persian

14. Safdari R Ghazi saeedi M, Gharooni M, Nasiri M
Argi G. Comparing performance of decision tree and
neural network in predicting myocardial infarction.
Journal of Paramedical Sciences & Rehabilitation
2014; 3(2): 26-35. Persian

15. Kalahi S, Rafa V. A solution to diagnosis of disease
using data mining techniques, 1st National Conference
on Electrical and Computer; 2013 May 13; Khormooj:
Islamic Azad University, Khormoj Branch; 2013.
Persian

16. Uyar K, Ilhan A. Diagnosis of heart disease using
genetic algorithm based trained recurrent fuzzy neural
networks. Procedia Computer Science 2017;120:588-
93.

17. Chapman P, Clinton J, Kerber R, Khabaza T,
Reinartz T, Shearer C, et al. CRISP-DM 1.0 Step-by-
step data mining guide. Translayted by Esmaeeli S,
Basiri M. Available from: http://www.farabar.net/wp-
content/uploads/2016/12/@Farabar_BI-CRISP-DM.pdf

'S Journal of Health and Biomedical Informatics 2019; 5(4): 457-468


http://jhbmi.ir/article-1-314-fa.html

[ Downloaded from jhbmi.ir on 2026-07-12 ]

Journal of Health and Biomedical Informatics
[ Original Article ] Medical Informatics Research Center

2019; 5(4): 457-468

Comparison of Three Decision-Making Models in Differentiating Five Types of
Heart Disease: A Case Study in Ghaem Sub-Specialty Hospital

Seyedeh Raahil Mousavi!*, Mohammad Mehdi Sepehri?

* Received: 23 May, 2018 * Accepted: 8 Sep, 2018

Introduction: cardiovascular diseases are becoming the main cause of mortality and morbidity in
most countries. This research goal was to predict the types of heart diseases for more accurate
diagnosis by data mining and neural network technics.

Method: This research was an applied-survey study and after data preprocessing, three approaches
of neural network, decision making tree and Bayes simple algorithm were used to predict and
recognize in Rapidminer software and neural artificial network model was used for prediction in
Matlab software.

Results: Genetic algorithm was used for selection of effective variables and neural artificial network
models, decision making tree and Bayes simple algorithm were used to predict types of heart

diseases in data mining. AHP model was used to determine a model with the best performance for
predicting types of heart diseases.

Conclusion: Neural network had much better performance than other data mining models used to
diagnose types of heart diseases in this research. Also, in detecting disease by artificial neural
network, the model with accuracy of more than 80 percent was verified as good and acceptable.
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