[ Downloaded from jhbmi.com on 2026-02-23 ]

S G 5 s Kl 5] Al
Ky Sl Sl 5
1790 (FAV-T48 o I‘J[lv’ :JLoJI)_}«/ 0,92

C4.5 paonc & 55 1 03l b (ol 3355 G955 (S slowt i

WAYNY Wlae gy e a0/4/70 (4l L s e

sly gorls aSiss 1 oolisl .l (8 Glocslon joyel (Sl 10y 9 Spe Ul g gl niels I (S oo
2 Cal 08 S8l Slons 5l (8L 2)les (2L sl Sl (2 yme 53 03 (plelid Caa oS (05Kl e Sl
Pedie a3l slen (nl paBelS 9 St lagisy 4 CAD praal €83 jloslatul b Giag

Cleveland ssls acgome g UCH 5jlukual glaodls I (imgs cpl )5 b Lhuog g £92)5 g5 3l Limgh onl tow9,
CRISP3 (g5dgit0 (55 54 L WeKa jl38lp 5 S a5 Julow g 4355 il o 3,55, YAV Jolis 031 oL oyl ceadg05 o3lies]
A 0bul Bus e s 5 (639)5 Sl uxio (655,54 L CAD puowad €8 3 (il Jlo Lisu 45 Casl o plo]

o2 Sle (39 YU Vb oy iz (Jg S (Vb o (slapuiito oy 0 &S 05 asude obd odlisl Juo & 409 b 1gu b

4 O it [l (B 5.8 Baye solom 4 Ml 0 1) 8Tty Jlopzet Bl 5 ¥ 5 YL padl (Sl (B s
Solews 4 0131 Ml Jlassl o oRiig s 3 065 lgie 4 Wilgs o a5 Cunl o gl il (ailed o dbu] paeual Cbyd SaS
sl 0391 duoyd Av 3l iy preual 3l edlaiiw] b o dbogl Jae Cono 2094 oolitul (B 35,5 5gye

3 4S5 Lol andty ZAIY b ply CAS 0,30l 8> g ZVYIS Lyl (gt ¢y ol pbnil Glusloee 4y dn g5 b 206 g8 domils
ol g8 BB (oolosin o oSl oal cawddy <85 ¢ B (gylow (golS3ld 055 )3 o plou] Slalllas guls b duwslho

C45 M “)b ‘LSJB ).:5){ Lﬁf)’c d)Lo.u ‘LSSKD')‘J :lﬁbj's J-"ls

YAV-YRQ () A0 Sy S5 5 CatDhs S5 ey 5l alze C4.5 o 553 3l slizal b (5 5 ST G0 (Solen el Al K floiglrsle

Ol i ot e s 55 ply o215 5 ol 03§ ale Ciim s (e il AN 5 enlS pige Al ol )l

é T . . . . . .x
i g S e oy Olel 5 5 el oS (5T g s Slesl cior 1 1] G Ok 95
« Email: Sabbagh.h@pnu.ac.ir COPYYY Y YO 1 wled oyladse


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

N

B yigyS B9y Solow Ll

ConS an e BB SeS Wlgs o a8 D)y il 5l ae
V] sl s Slosonss
Lol S (gl (92b5 Jemsily s> (Sjy g500l
Sl Ulgs o gl ol a8 caslyls Waodly j> 3930 ylacs
oslaiwl o)'”.a‘ 7] 0,5 41,8 oolatwl )90 b sl ey
Glbls)l g bagSl Lol (sl oloals ggite slag 2y
2 008 mw i s Jde Mg > calisee gl jusio e
S V] el ad S )15 8 angs 5)50 Sl (S pole
ale (Sbp el claojes jo (golSodly sla yo,
JA] Gl odusy Ll &y loydy i g (265 i (yaduls
Cawl (gadiwd «(g5l8odly > wilieS i (slad Shas 3l S
o CB)d (it gy Slagbyy cn e 1A
sy cale p odlaiwl 3y50 (slaess ;o) ol I 9 il o
4 wlooly Lis 593 adllae 5 o 8 3 Colombet
bl 4 3181 Ml ISl (295t Cae 5> (i
b wgod b plogladllas o [V ] ai wa )y 18
ole asj Sl 65 jie < Guven 4 Bellaachia
e8> olise b CAD oo dis b jos 4 Mise (Lo
iy 935S 55 i Jbo it (s 42 2oy VIFA
9 Stark Ia_.wy 04 FLDU‘ s JLl [\Y] ] 00
Sl o 33 la Jdo oS ol o o)l Pfeiffer
pl>il L 51 CHAID 4CART .C4.5 D3
A Coud Sy 00b laolol jo SluissT sla oo
s 0rdonze VY] aS o Jos 53890 » 505 sla e
255 ey Gt oS o,y YOl odlatwl b Siwwod
Oole 84S Mdwy don cpl 4 g 10,8 eolawl (B gl
OLB ) 4 Cand (g ook (duw i Aelgd bogas  Siuwod
DY) S o b paouas
CA.5puouas e8> jl odlisiwl imos cpl o lo Lol Bun
Cleveland 5 Lo 5)l6kwl o3l 4 cgamo g9y p
Shlg (B 595 B9y olew Al 9 Snobe Ul
ohalS Copr &l Sy (6Nl ye plnil jolate 4 oo S
ol S g o5 an bl 3 o8l (g)low Sl 86 2)l5e
2P p e
g oyl 5l easel Cowd an mls jl edlatwl b g5 oo
P9 PErw pasell Caa b paastie 4 Shlidy

doddo

Lacs)lon 5l gl (d8 (lon b (Bg)e = B (g)low
(S ol g iS00 S B ) S, L LB j5 a5 ol
4 lon 4585 o d By 8 gyl 30 £y
aS 3l oyl ams 8 15U cog |y en 59,5 olKiws
9 aslS g 530 (Bgye lalon (B slasjlon Jols
S B lagsylon V] 2900 Sy slags)low
2l ol (63t 5 g et ol oy ok
JLw ¥ 5 5V ol 8l Sy o e ol (B 4 <)
olow Olomis 4 1§l Yomane 45 (5 ()loyy 1L o
CAD(Coronary Artery Disease) LIST cla b s
Eo0 yb 4y A4S Cuwl mawg aiald b (glojly 29 0 03y ol
Dgd oo D] wad o 53 sl cou |y LB oS Lal s
aa (ST olyd ol (b o cul eje )lew CAD
—B olew Sl s 9 35800 Sk g S
G-k JLie plyie 4 g8 (b OMen cage oS (Bg)e
YU 3 Syo dy oo (o8 SMas Beveee &Yl Lol
15 S sl el B jLal 48 ams o &y sdie
BB olow 4 M poye i &S Jbb > Ll adldrwgs
Sl Jg )l [Siud g Al 4B D)0 jozmed olaailis
IV ol gun (o8 ales loj U lisus > 0+

9 Sl Glali8l JLs )3 59y an gy (S sbvodls o>
Cwd 4 Lo g)low 0aiS syl Jolge 503 b lal bls))
d93 (393 4 pla chaodly degezme oyl Lol Y] ,\3)91@
Ly Loyl 3ol bosls ol a0 s gxe (glp o515 b))
L [¥] 0,8 sl a5l e b ledbl 4 s g Julos
o sy 3 (Boye— (b8 oyl goud 4 42
s (S p G j Sladss o wds sla b, eolai]
Sl aS el gyl gglSoaly .l a8 )3 )1)8 dasgh 350
s jl (S S0 )b ) b (b Gz 4 Jya>
S SSS 5 edlatwl tcwl (S5 oo 33 (s98eald 3,8y
S @S L;’?jw.a_’ L;LmJA_,o slsol (_51)_; (_59l§obb
3 il ooy talS (sl slas (B pme 53 318 lulis
oioh 3l s g aleMbl e codlw cudlpe b

by e SO alonl sl (068 el cgglS0als O] cul

Journal of Health and Biomedical Informatics 2017; 3(4): 287-299 YAA


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

2R 2 lowd (g 8,93 IFAD (Lo

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Slogl 5 (A3 oS 3 00 gylae Vg ulul
Cole 2 by Sy So oS Sloj b s e Jbid ¢
el 29 anlss Jlaisyg o diges WIS dbgiye cunz
dmos S 0l o premal €30 (6500 sl Nl

DS oo Joe ol 4 YL syt

O¥95

)5 3929 gglealsy (sojgy chal sy (eaumie sla by,
G S (S3lgdte Ao (pl )3 a3 )08 (sla (B I (S &S
JS) EY SV PR WOV -5 SR [ | ) IV FR (CRlSP)
2 ey & aolsl 3 (V) S sl 0ad ol (gGolgite
25 s Slp Jle 4 ey cax > ol ol 1SS
Sy (ol (low 4 Ml Jlozs!

salgedy s

soxlag slagby) | (b oyl (il poi) &9
23905 D) 39)S" Bgye syl (Al

POV YL

Sl= Jgliie 5 555 Loy | (S premal CB
O YU prenad gl ) Zly 5o .l b i 5 (gdALwD
RV ere Jl g Mied (ganaed ST i) onb
9 $phlasl b JB (g Sl (g pliidg @l
Dy oo 033 uisgs Aelgd (o So LB sy 5l el
o Sy sl o ol S5 05 50 255 o
L Sy g 009 S gl 2 sl )8 S0 g et
<350 V0] 2580 (515 iz (e sl WS I (S

) (e i) jl Egpd b diged SO (ghudind Coa paoual

Ol 53 Jisn slay 55U 5 b5 (soley anlllas

!

LAQT C}; Jn;u" B) Laoals L;)jico.?
e S L 0T 3Kl b el gladls Bl

Sy Gl ite 5 Gla Sls ke i a0

3 1

(,q)jﬁl&éyd.h sl

CAD s w5 o, S ) il 3 2l

ok sl sladde 35 acles
38 OS/}_Q ol gl ozt Lh auls

aaiin SoS 4 il b 2l s

[]

B ol 4l Jlax! s 55 0l sl 0168 5l eslanal

axdllao opl )d dawd 03w g sla g G S (550900 1S 1Y) JSUS

ol g ogde g 395 odp IS @ o > (golSenls cunl B

CRISP
s sl
1
- |
>
> aesls =l
> I _
5 Lesls (g 3lweslel
> Silwd e
> I 1
> ‘_;.’L.’.)')‘
Axw
i) U (1

YA Journal of Health and Biomedical Informatics 2017; 3(4): 287-299


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

N

B yigyS B9y Solow Ll

9 Sl oyglitie g (Slabuls’ Cldllas 5k I ingh g9
&S oyl Cleveland ools acgaso (slaodly ool
05 e 25393 1)1 (g 5lew 33l oMl jo 1) 15U o it
WNigas g0 0dnlie V ol j3 oS

dwd 9 & Jao dbul sl odd puni laysie Cpiored
e 45 BAD (gl oSidyy Slajeale 9 B (sl pusie
by oo (lgis 4 byiie plo g Mol pas b Ml San
8,5 148 eolatwl 590

255 % podl Sl Ko ol Jpano <l 31 Jpi 3
2ab e 25

b (039 5 e g colial b > (Sl b 510
0= Ol Olie 45 290 485 d o il
Gl (B I8 Mae 4 (5459, S By

s 3> J5 il s ool cllo 3 058 ol 510
{ogigdn b Sloypss » oAl G (M0l b ()59
Clld b > B M I e 4 390 45,5 donyS
3 S Ylwss] g 2w bl (BLS g5 s
sl 045 dgdune (£539)S SBS B

colyl cdl yd (b eMas I end 55 (b ST
45 Aonil gy b i (B9 Job 3 9 b RalS
Sl Ly gl pla ) ol oM ) iy 45 3900
ol d2lge (Sloycyon

Fomm g ol edo 9 0 5> (ags S 510
Copis ot bMawl o) 555 sanlie (8 dlac (3 ij)g
9 oo 48,5 s (Fixed-Defect s o oasels o
Cdly ) s g 0okl 3T 6 dles 5 WS Yiois! a5
ol oad S5 8l cdb 4l gl 4 g canl 03,0 LB

Caol p3Y 35 (ggl0aly slajlpl g b ybg, 51 S el
S lojgr > (B b (sl (gglerls i Sygba
Lo ptag Jol 5 50 il aily 398 (qwyp Conl 13
Sy padlan b jo g Bgys 9 B paadie Sjy g
s Ml )3 She slaygSh s 5 (B 59)S Boys Silew
Sy slaby) 9 Sloyd 5 (pasiidd lahy) (rizzen
o D90 0je> (B CALS  aw (GHlaw 4 Ml ]

Al
Lodls g3lwodbel (&

B §)len s ool e germe Sl imgi (ol
= > yo ol w slosly 3— 5. Cleveland

(archive.ics.uci.edu/ml/datasets/Heart+Diseas)
3939 o8 (lows 1 (63L) s sl 005 e3lil UCH
Jo¥s a5 5 (lf e o303 51 alagSl (L ol
g (B (G lor 02l oSl S o S8 (G lon 0] ST
Long Cleveland Clinic Foundation sy 58,
V8] canl oas slsul VARA L > VLA 4 Beach
JolS g0 YAY 015,550 )0 &S diges Yo¥ Jolis 0ol oKL
VE 03 oL () cCunl ady cuwd 3l polde b dges i g
W gy p bid b ilejl den a5 b 3 )l o cho
olis 0015 o83l el eyl s £l 00 plosl a5l o
Ban uld &S Gl Gacdd Chs K 5 (glew Codle VY
o)Ll slaw )3 39290 WMo wlul (B (ilow 2929 4
VU (Gape S/ ) jeS) ¢ oo e Sy oS 3l
PRS2 porde acbl )3 oS cul (950 (S5 70+ 5l yuie)
Db olo @iMe

[YA] g Mk wywd 0 ol b > aS olaedly dsye cpl
dl).g LU O Dy )LJ J..\.o W LS‘)’. &S u.glbo.)‘.)
Journal of Health and Biomedical Informatics 2017; 3(4): 287-299 Y4+


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

‘0)% a)‘.wfé 40 g a)gb c“ﬂﬂa Qb’.«m}

S5 S j 9 oDl S lo il oo

o3liil 390 SLEWLI Glino 1) Jgia

oyl ST (5o pmdl (355 3 (56 (T B s oS
Ol ¢ 98 wgyold LS Sluss (g Cuns gBge o
5 b S Sy Sl it lgie 4 STadhd o g sl
Sin ysie olate 4 55 (golew 4 Ml pae b Mol it
Ae) ool diwd 93 ay Laodld dw als po 43 .193)5 yuuss
OiSu (slmodly LBa paad (dopd ¥+ ) (905l 9 (Ao
sLoul Jae (ygejl pise saodls  iloe |y Jro 590l

20 de s il e sl sgiie (golSodly sla o,
a3yl & CA.5 ppouas €8> 1363 5l ooliiwl b dls o oyl
3o s 5 030l by (gl Jbo 05 4513,y oS sty e
S dloul Bus st puni 5 (639)9 Sl pxie (655 @

a9 Journal of Health and Biomedical Informatics 2017; 3(4): 287-299

(gl ey 23Uo dcg00m0 Cwsgi ol &8, 4 Jalre Cho ol s,y
o-ZIYY Jlo O 5 jzaS VY4 Slows oy Age Age )
Yazivv Jlo oY 51 iy

o3 YT 550 slow Coir Sex Sex Y
Syo YT N \ o5
Y/, \ Soeme (syho 3l ) Gl e ¥ Jold 4 A dunid 3,3 oS by cp Chest pain type ¥
\AVALre Y RCRITS
YOLINE e 53 ok ¥
LN i e o ¥
LIy A Vay-a¥ colyial floj )3 oo lid trestops  Resting blood pressure ¥
ARVAZZ) <)¥-
VSTIA (Yoo ;) wollae atd (095 3 (o) JoyiadS chol Serum cholesterol )
TYZIAA SV o) ladls
a-ZIxY (vra
(V¥ sYL) STkt
AVLIsY ) 303 3k s 43 fhs Fasting blood sugar 5
\WYLIYY 3l e
ovvIA Jboy - e ¥ ol o col gl Jlo p3 i g ol restecg Resting v
I \ ol zee )\ abaie L5l corimd L g i i zse Jlog electrocardiographic
Yol Y oo il e ¥ il (i oy Canlis Jlazs | results
AP >y YoY-A odel s dy (B by weusSle thalach Maximum heart rate A
\VIIYY <. achieved
YA Jucep gl polie Jols & 559 5 56 cp 3l exang Exercise induced q
YV/ \ ) oW angina
VIBY 2-/A \tAl Ub5y9 Camdd @Bge St ol sloul (5 oldpeak St depression induced \.
VYA >.A by exercise relative
WYL \ OBy YUY &S b9 S loy p3 ST axd o 0aiS ol slope The slope of the peak N
vy Y GloY st adkss el il o Bl (5, Y 1polie Lol exercise ST segment
YA e otel b ¥ W
VAL Yoo aSwnls 388 LS sl Kby cido o) Ca Number of major s
VAZIY \ g e o> vessels colored by
S v fluoroscopy
\A ¥
ALY ¥ ol (Lab) anls ¥ b anls luds ¥ ol 45 cul podl Sl thal Thal s
YL i Jloyi (o) amls & Lol 28 BB anls 5 Jloy
YELI¥ v B (a) anls ¥
CulS
Yoy Jab (S5 < o0/ (B3] Cansdg) (b (gylow pats num (Lasis cas) NUM Y
vay. \ shad (S5 >4,
B lgs mbs (g3 W8 ¢ Jg S ey93 LS i dnd 3> Sl (z


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

J Ele

B yigyS B9y Solow Ll

oYL s s jge sy adls dnube L & 35
o oL a e 090 g 0l [yal (gl Jae (o > cdd
2 Sl 0 a3l puaiad cB g ulodgd o isu )
5 sl oygliie by o sboul (led 51 oolass ¥ ol

ol 0l o CAD e by dlols zls

et el C353 S imd oo )8 ()l 390 1y 0
Yoono ol (sLSST-,51 )53l 5) ilaie plslil (goliss
Otk el Syl oad gl el (ilh as gacee
o 3ol o 55 ] o cand 4 a1 &S ol SleMb)
i a3l jl o pad L maadi polate 4 l38le 5 ol 5
ol 4 3 Jice o) bl s AT sl 0 ool

CA5 2 )55 lawgi 04 3oyl cywilgd 51 (6313 1Y Jgua

Wl Jbois owled o,
VY7 b sl s g (S5 70+ 5l 208 el Jlano! oS0l dls B gye (KBS gl (gSnglh ol 5 Jley psdls Sl 5] )
O w3l (Bipg e 3 Vb 5y o L ST asbad 5 () iz 9 23k B8 Ggpe (S8 s (5Sggh (bl g Jloys podlli Sl 51 v
b sl il oy (S5 700 51 S Sl Jlais] olS3]

O s 3 o b ol 4 ) e b ST askad 0 Cpmiz 5 23l B Goye (S35 SIS (agSnsld elln g Jloyi padl oSl 51 ¥
b sl ply g (S5 70+ 5l 08 Mol Jlano! olSST 43l 1P+ (golns b 5Sa 8 8 gy el 5 23k i

Vo e e b ol 4 gy oo b STadad g (5 Comiz 5 03k B Goye (KBS il (agSgyald bl g Jlo padli (Sl 51 ¥
bl plp Bope (S5 700 ) i Mol Jlosnl olST w36 V- 5l 555 B by peuSle 9 39

VIYY i) olS3T 0l coodle (shls i b 33 5 550 Capin 5 3 B gy K5, s sasSeaysld ol 5 Jlog podl Sl 51 5
b sl ply Bgpe (S5 7D0 Iy M

07 00 I a8 e 5 Cendle (93 dlpes dund 33 9 350 Capuiz 9 AL B G (KBS Sy asSugysld el 2 g Jloy padl Sl 1 #
b ol s oy (S5 70+ 51 a8 Sl Jlas olS31 5L Lo

VANV 00 5 ies 5 oMo (93 Al dund )3 5 g0 Cpins 5 13b B gy (S35 (I (sSgygh eluln 5 Jloys pdls oSl 51 v
b sl s oy (oS5 70+ 31 i Ml Jlazsl olS5T sl Jlo

W b ol ply Goye (S5 70+ 5l 208 Mol Jleanl oK1 wsl caMe (gl At 4undd 3)3 g 13b plocuiSp b cob (ab podli (Sl 31 A

IR a8 Mol e oS3 B i b oy e ey corlyial Jlo 55 (b g g ceodle gy At B 33 5 b s podl (Sl 1 A
b el pln G9ys S 047

VINY sl St askss S5yl g by b Jlog zge (sl byl Jlo 1 i g 5 coodle cygy At dendd 33 5l Ly poell Sl 51 1
b ol ply GBoye (S5 70 31 gy Mol Jlosnl oK1 0l /A 51 5555 559 o gBge 00l

AR Sl Stadkad (358l 5 (5 b oy se b Colizal Jb 53 Gl g cundle gy i dundB 350 5 Colb e pal (Sl 51 M
Goye S5 e ) sty et) Jleas) olS5T 15L WYE 51 5055 coll oloj 3 g3 slib g il /A Sl FSasS Lbiye Cad ghge ok
b el plp

VINY sl St aoksd S5yl g i b Jloy zgo sl corlyinl Jloys B Jlgs g coodle cygy dtmr B 33 g Cold s podl Sl 51 Y
ST ) a8 M Jlozsl ol a3l WP Sl (g5l b 5SS ol izl oloj 53 053l 5 A3l A 5Sa s (59 Cond Bge 0
b el pln g

VIIVY &y gy b b St aad g alaio Lial33l zrge (sl B Yl 5 candle (33 diges dudd 23 9 Al oSy b b L podl Sl 1 Y
b sl plys gy oS5 700 31 st Sl el olST 1l VF+ (ssbuo b j18 oyl loj )3 cygi )l 5 g e 3 Vo

IR YU & 5y St adksd 5 o L2133l g0 s> B s 5 Codle 350 Alpes B 2, 5 LBy oSy b b o podb oSl 51 OF
b ool il oy (S5 720+ 5l 268 Ml Jlozsl oSSl il VE- 51 555 coliial oloj )3 o8 )Lt 5 2y Sl

FYLL0 JoydS 9050 Copir g ebae Gl goe (shb Gl Jlgh 5 Candle gy s dund 30 5 A3l pdcuiS b Sl (o podli (Sl 51 o
b ol ply Goye (K5 70+ ) i Mol Jloiol olSST a8l Y- - 51 5V

o ple jl b adls opl dwsbre cax 5,8 eolatwl ite (5,L5] Jae 2U5,0 (5

5 ol l38le 5 lase jd 0l dbgl (3105

5 Caito (Sar i e ¢ Sy cumlun B ¢ yimgh asld] 4o
oS (o0 dumolme g (wyp 1) (e oy e

dyg0 WM > L a4 &S sladises dlis | Cuwl @)le 1By
rdiges IS Cund Wi oo 021 e Hlas

ol dbe o) Ja e ooyl a Jae obgl 1 s dsy s opl jo
A+) o590l diad 93 aodls Jiho oo (awyp (sly il c0
Oigel LiSu (sLmodld L0 mandS (o> Yo ) s g (duop
1y 0amid sl Jie (Cand) 905! Liso slaodly g X5jlo o |y Jio
i olese i (b)) cger s )5 Lyl 3)92
O3l 5 Cste (LB 55 083 ¢ Shy calus Sl adls

Journal of Health and Biomedical Informatics 2017; 3(4): 287-299 yay


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

‘a)l{;; a)Lo.J} Qg b)gb 4“"&0 db‘.«m}

S 3 S § 9 Sl Soilo 59851 alomo

| ey urls ode
- s . & J.BA:
TR ot ) S etk lam

Sy suwyd &y &S oladiges dlial 1 ko Sty l0o
Saobe &S b 54 cuns o Ui 1) glew
.AJ)‘.) LS)L:M) DJ.M)

- P =N

S . IS IA.O.cz
st Lﬂu’“-") 'TB-{QL':._;==9+.;‘;3|JL=._{='-"

Wigd e dwlne ) ©)jg0 4y plS)m o5

. . TE+TN
Classification ratt= —————
TP+FN+FDP4TN
.. TR
Precision =
TE+FP

dJ_:.JLh ‘:"E'L"+q_f";_'lil'=a_f;:"
leodz |8 2los

Cdy =

pAs guoyd 4 &S oladiged dlaad | Cunl Ol 1Cquwlns
wbdises S ol 4 caws ooy lis 1y B )b deng
)5 5 )b sl as

sl s

Camwlus =

- .__.:l.{IJLI:d;:d-'fdJ_aIJLI:.:..,h

Iy BB (shlow 99 wyd a &S oladises dlaxi 1 S5g
=B lew L:élg aS obdiges JS olasd 4 Coms 03l lis
L5500

a_f‘;.'dl":a.fi"‘

CRT ar ook s sla iz
ple Gy & &S pladises dis 1Cwho (S piwt 0
&S oladises JS olas 4y cod 03 LS 1) (gylew D929

)l gl 0l S i

TNR = ———
TN+FN

TPR = ——
TP+FP

osld 4y 4> g5 b

TP=138, TN=21, FN= 26, FP=34
138421

Classification rate= PET T 0.726
Precision = 131;14 = 0.802
Recall = —— = 0.841
TP Rate = —— = 0.841
FP Rate = —— = 0.618

sle8 0d b dloul peeial Cdyd SaS Ay e |

=W

s 53 oSN laie al aly o aS Canl o gl Sl
3 o3l 8 )Ly 4 318 Sl ozl st
ol 00 031> LS Y S ) odds ols paenal B
3)9 3 G g el CB > Jlod g 4o & ashl
w2y o) e claciond

ey A A5 A asde ol ol sl Jae 4 a2 g5 L
o9 M ‘\flg&w‘cﬂwj.} ‘J”L.Jf L;Ylgéhw(_gl.m)ﬁilp
B lo s o 51 YL ol (Sl B by s pes Sl
Cond ) od ool ST axhad | 53yl (YU Jl5se 9 Jlo i

3 56,8 GBoye (silow 4o Ml o 1y 15T o ity < 359

yay Journal of Health and Biomedical Informatics 2017; 3(4): 287-299


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

Jébe B F9yS B9y 8 ylem gl
e N
pr .y STy \ﬁ___‘-.‘--
'3 o
“y \‘-ﬂ -.'e/ \n-
o G s G
- '::"’"— ‘-‘--“t" ST 5 =y = TR ' =]
® 3 K -

Q-ii
‘-

0 Dlom] pmomad S g3 5 uiSe 1Y JSUS

(<
(<
= {'
. -y
%= 160" = 150 S e
vev] 1av] semn e
d} R ‘. Q“’L*")‘. . —a&)b)u&w:’;ﬁ bﬁwwlﬂ‘ﬁw“)b)u&w:‘ﬂw

- otalie ¥ USS ) & jehailen o5 s sl ye Cumiz ol preal €83 Jlbbs polal
9 Dga g0 odalie ¥ IS5 (o oS
oles] (b5 B s 559 p&a 5 a8 JLj oolea] CaMe 09-’%’3)3 355 g dudd 4l )3 &5 Sy
g8 bl il (olen Mol Jlas] auS o Dedige odalie ol )3 (Gl (glon Mol Jlinl A8 o
D o 0 anlio (el iy ) 4 Comd 3y0 (ol (Lo Lo )
Cadd V8o ) i Ll s mesSle &5 L ooleal oMo (g4 3)3 393 digs dudd 4l )3 &Sy
sanlie iy bl ) o olew Mol Jlezs) B slow Sl Jlosl 35515 Jlo 80 (Y 5 S 0
"39’:’@ .)9»4@ ol lin LQUT »
ool Codle oy 350 395 Ao dudd Al > &S Sbye
o8 (g low Ml Jlasn! 1y Sl 00 51 568" w5 2GS 0
D9 g0 odmlie byl )3 oS
Journal of Health and Biomedical Informatics 2017; 3(4): 287-299 ya¥


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

S5 S j 9 oDl S lo il oo

Wy il Jloy gse plicdd Jlg b & ool 8l ®

Syl g 0398 Sy LB anls byl podb Sl

PRV PRV Y N VoK S S PRI B L S W I I §

@ jieS )l g oo WP 5l Sl Jloy (95 LS
Higd oo e (5 (6 low

W g i Jboy gse plicdd Jlg b & ool 8l ®

Syl g 0398 Sy LB anls byl pod Sl

g 2l /Al eS 55s Cans j iU el sl ST

Slo 4 yid B)15 09 (oo WWF I 5VL (95 )L28

—
1 ?.}1.
= 1400 =140

[ o 790) A8 g S (bl 2 aonsds b3 b L 2SS0
(oo il g g0

[yt z9e) B )y bt (wlol o paovad 5 LS Lo
e e LSV JSS )3 ((aie ol jél zge

G zee by (b zee QLICE g b &5 (ol 3l
oolesl b5 BB s by pln )3 g dlansly ade
g g0 Mol (ol (g)lon &yl A5 (o0

OB zge by (b p zee QWL g b &S (0l 3l
N) ogx Joo V¥l iaS o3 lid g wlandly  alaie
b oo Ml (5 gyl & yiden

G Ese by (it zoe QLI bt &5 (ol Al
Nl og ee Vol in o3 lid g wlaily  shaie
L eo Mol (l5 (g)lon & oS

dalllas oyl 3 ookl 50 i yol A odnlie a5 jobs ylon
(NTIY) b B s i sl a8 54y CA5 3 )6l
g0 3 3o Jaidyee pansiie Jlai L)l alsye 53 AL e
& ol o sy onl 4 25 e Jlosl e sl (s
s 5l a8 lgd g o ]yl JLass g0 yawastie 4 sl Cuwd
D)3 Sl ol owled fles 4 Wbl uiee Wb

09Il (Sl bl 1 omonsdd G5 Lo 2SS

el oSl il e 33 Lo 0 S
Do oo 0l S j3 dS jelailan e o lis
odd o3 jasuis Jlop oyl pedb oSl &8 (ool,3l
dgdisn odalie (oS (g9Swg)sld (sl sl g Cuul
Sydigm od oS bl 3 (A8 (gl ) Jlo
JB anls b g el anls byl podb Sl a5 col,31 ™
)0 diguo duad 3)0 g Cowl 0 03 ackdd Cuily
ol o B oylow Mol Jlaisl ons osnlie Jyoxo

Do o 61 yiaS

‘<= 136" ‘=136
sam wao

(o £90) B 15 g5 olasl 2 e €53 b oo 38 U5

@l ploly pread C8p3 Jldle pololy (picren
odnlie & JSb 53 &5 jobalen (Jloy 9e) <5 )l
D)5 o

5 Slaztls oy zse olbds g puls a5 ool@l ®

03 bl dnls b g Jloy gl polb (Sl b
g o Mise (8 (6 lens &) 208 Ylos!

ol 5 Slasl Jlog zoe Hlicds g mbi oS o3l

Sopudl g 039 Sy LB anls o poll Sl

A YL o5y cans b el bl St dakas

g o Mise (8 (5)low &y i a3l

a0 Journal of Health and Biomedical Informatics 2017; 3(4): 287-299


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

N

B yigyS B9y Solow Ll

42)5 odnlie (5 598" Bgye (5)low 4 Ml cuiS y LB
Solow 4 Ml Jloyppe Cjle b ghles 51 Z0A 5
42,5 odnlie (8 9,8 (39

U959 Cond ;0 ST (55,0l lsse b olylews 51 Z0¥/D )3 A
03)5 oamldie (B 59,8 39)5 (5 lew 4 Sl /A (VL
a Mol kil e a8 g D b gllew 51AVIY 5 A

3,5 oanlie (8 g8 Soye s o

6 785 4 g S

4 CA.5 poouas €80 ool 5l oalawl b o imghs oyl 5o
o] Sy il 3 ] ol gyl 5 Lo )
CAS ol i jleudbn 539)S G5ps slow & D
9390 AV o] By aS ael e an Jod LB mls
dg3g e wyd a4 &S sladiges sl m )] Cawlus
Laily 48 _badiges JS 4 s Slosh s |y 5 sl )b
8lge ZAYIY 355155 (BB 39)S" Bgpe (6 e

>l st 255 0ad plnl Glslre &) a2 b (yiznen
Jabo g ZVAY e o i e 9 ZEIVY L el
L dolio j0 aS conl ool Cawd & ZAEY Lbie i
L (b slom sglosls 0jg> 53 oad plol wlillas gl
o591 0ae] Ciwd Ay B (puoaal Gt yd 19K
sdalin ¥ Joda o ol ol il Jod LB (oolpiuin
Dgudis0

oz ¢ JgpindS Vb maw iglo)gS S oicmen
5V 6 Sl i oy o3l e Yy Y
Cend 53 SU Syl Vb e 9 Jloyiné B Jlgs oF
595 GB9y= Slom 4 Mol 3 5B s o5 4 Ghig
A8 l5ee g Ao 4B 3y (slaygS 4 fuiun [ 1) L8
ol 48 ol o 3 el s 1y (3B oy a8 L 5
by lojite (gdixuglyl oluly odd plool clodulio
Jol sloygS cjo baysio pl 55 oy p)90 Slawhs)o)
S S s eyt ol Caenl ol &5 wlas S )3

Slbioe D 28 4 o8l nl D)lge (ke

Ml g aslg Yoo (VU 63 JopimdS ohlow 51 ZAVIY )5

22)5 odaldo o b (8 59)S 3g)e silow 4
G355 o 4 Yl So i b e 5 ZAF 5 ¥

23,5 oslite 5 g
o e 4 M) Jlo 80 (YL hla I 75F o ¥
23,5 osnlite 5 S

G o Jlo 00 YU shlew J) JAY 5 ien ¥
£955 3955 S)low 4 Ml w39 oy Voo 5l 5V Jgpuls
3,5 odalie 8

We oVl Gl plyps parsle b gllen 51 Z2VA ) 0
23,5 odalie (B g ) g)e (5)low 4 i

5 <ol Gl gl podl (Sl L phlew S 28415 > 2

monad S 53 (5B 165 1l b CA5 rownad C& 40 i 4951 (6 Lo duny Lo :F Jous

CHAID QUEST C&RT (gdlming Ja0)C4.5 Lo
INVA IN2A INVALQ' INVAA Calus
AVZ INVAL \CIAL \AVAig S
£YV10 wi. \AVAL INZAN Cato gl 55
OALIYY NAVAR VNYAL SVLIA e )l3 b))
ADYIY YYZIVA Yazi ATIY cés

sl odalcwnd @ oyilgd 5l oolinl b b o (yb)yg Cand
355 e Olgie oo (sla e (i b i 38 S
Dy dalgs a8 5e)S (olen 4 g9 Ml Jlesl &S
rol Giogh b alde iy ol awlie 4 ¥ Joio

Jio jl dels gl 558 pwyp b uomen
ipa Mol 3 38,50 clayess cpynd leykainge
o9 Yl Vb e i (Jg S (YU o 1l e
A8 lg Sl YL pedb Sl (B s pey S

PRI 2 sl ev il .- .
IR R )l u.wl)st 04U 3171_41 uf.),,w_‘il ul)&_.o ubbegJLO)J)».C
Journal of Health and Biomedical Informatics 2017; 3(4): 287-299 yas


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

J5 gl S 34 o 9 s oyl Al
8 Lo 53 (5950313 5595 43 duwi el Cilalllae gy LS Al F Joua
OIS (gl (gl yeile asdly Je cdd Sl 9 S, &1yl Jlo g GE x5
(&9) ks 23kl g0 G
Gyan o ol 6yl (Solgl disles ¢y 3 poonsi CS 3 yigg 5,Shes &) 7R B ogsS il PR CHES IV Christine
Y 55 )Uid i audd 4l )3 50 K ol g )il 4 Ml oSy (il g 4k cap (vaan) [Y \]
g Copir eyl led Gy 5 ol
(S sygSl (g slesSl S g odes JiS,5 Lelse oA dlxe  Bge Slew oo C35 Kajabadi
e asoges Sl yite (g8 (glayite Woss paseie (ol lon #955 (V++q) [YY]
b 03 o Vb g ,lis (o i 9y odes I8 3l Jalse ) 188 cslB LogS ) C4.5 oo e > Karaolis
9 Cabd g ydS o 8w By St pasuto ol LosS )l (CAD praas 35S oy s (vo-a) V]
Y (98 Lt i dadd 2)3 (0 upmin o L3 Bl g (il ol eS80 IAR B )low ool 553 fu 4SS Jyoti
5 S Bo ¢ Jg S o L3l (538 b e (oo Sguas suas &S (v-n) [V+]
i 4 3)3 JyyalS g ccpw iz Glow Jap p IS8 elge TAIY B9 o CAS o 8 &Ry Jo
w9 Yl g3 Lid 9 2oy S (Flgh Sl s 5o
Solen pasuls

TN Gl b paouad €353 Jdo g Gl odd aidlyy 8
IVV] Gl i (Byme (ooNiby Cpn (amlio o lgic @

FB 5 YU oad plxl laginghy plo b awolio )3 ik
o cwle gbie (Al 3 Slge g 039 Jod
294 ol (B (cloigjlogy 4 o3 (Ml Sl 55ty
Mydl olelis e 6 ,Xbye sladoly 40 Sl o Cpioed
@bddlgngw.sﬁmmuhsub}mp
=l opl S Oyee dylibiol cbeodly g9y 1 BaioT
JB S slasiegy b)) e g 4 Slse
—odl> dcgosme b Jdo (pl a8 95 oo Slgiudy Cpeisred DS
o g oad Il (Yo Sloj ojl )3 gy (85 (sl
9o e sl )3 oollae > waw 4 ()
g a4 gygpe s sl 5l s o] 35 15 ealil
90 B 59)S B9 Solew 2ol i cuwlie e

DS 4148 ealal

References

1. Bridget B. Kelly; Institute of Medicine; Fuster,
Valentin. Promoting Cardiovascular Health in the
Developing World. A Critical Challenge to Achieve
Global Health. Washington, D.C; National Academies
Press; 2010.

2. Das R, Turkoglu I, Sengur A. Effective diagnosis of
heart disease through neural networks ensembles.
Expert Systems with Applications 2009;36(4):7675-80.

oS gl gl e 5 Sles @islS Gldlas llas
L;’?L"""’ C"L" calisee 0303 le.hali{li &9y 2 Cowl u&o.n
wasis sl o Ken o Karaolis Jle oly sl asls

ey jledlatal b (o 59,8 39)e N g (8 (Sl
Sty b5yl Sl s <850 w2 oSl 65 e
csloazsly NA]"005,8" oolisl 39,5 e slos: slo 558

2 peual CS 0 o3 yoNl 5l odds gyl (ilgd b aslidio ‘_'j
Gl 0391 ,10)63 13 (6 YL ) 5l adllas

Ju) ot coa YOl Lsg oad plosl )y 5
ShI> prenad ©853 bawgs 0ad )l Jao (8 (g)lon 4 M
omas 485 3l imgh ol 3 V] cenl 039 AR B

ol 05 o3laiwl 35 o guan
St g sS ) 2 )Slos aulis 4, Christine g3, 5

oSl 4 Mol o )3 prenal €3 I o3l Wi

3. Soni J, Ansari U, Sharma D, Soni S. Predictive Data
Mining for Medical Diagnoses: An Overview of Heart
Disease Prediction. International Journal of Computer
Applications 2011;17(8):85-93.

4. SubbalakshmiG, Ramesh K, Chinna Rao M.
Decision Support in Heart Disease Prediction System
using Naive Bayes. Indian Journal of Computer
Science and Engineering 2011;2(2):183-95.

5. Boo S, Froelicher ES. Cardiovascular Risk Factors
and 10-year Risk for Coronary Heart Disease in

yay Journal of Health and Biomedical Informatics 2017; 3(4): 287-299


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

N

B yigyS B9y Solow Ll

Korean Women. Asian Nursing Research 2012;6(1):1-
8.

6. Mohammadi F, Taherian A, Hosseini M A,
Rahgozar M. Effect of Home-Based Cardiac
Rehabilitation Quality of Life in the Patients with
Myocardical Infarction. Archives of Rehabilitation
2006; 7 (3):11-9. Persian

7. Fayyad M, Piatetsky-Shapiro G, Smyth P,
Uthurusamy R, Smyth Advances in Knowledge
Discovery and Data Mining. American Association for
Artificial Intelligence USA: 1996.

8. Lavrac N Selected techniques for data mining in
medicine. Artif Intell Med 1999;16(1):3-23.

9. Huang MJ, Chen MY, Lee SC. Integrating data
mining with case-based reasoning for chronic diseases
prognosis and diagnosis. Expert Systems with
Applications 2007;32(3):856-67.

10. Witten IH, Frank E Hall MA. Data Mining:
Practical Machine Learning Tools and Techniques. 4th
ed. Morgan Kaufmann: Elsevier Science; 2016.

11. Colombet I, Ruelland A, Chatellier G, Gueyffier F,
Degoulet P, Jaulent MC. Models to predict
cardiovascular risk: comparison of CART, multilayer
perceptron and logistic regression. Proc AMIA Symp
2000; 156-60.

12. Bellaachia A, Guven E. Predicting Breast Cancer
Survivability Using Data Mining Techniques.
Washington University 2005; 2(2): 53-62.

13. Stark KDC, Pfeiffer DU. The application of non-
parametric techniques to solve classification problems
in complex data sets in veterinary epidemiology — An

15. Roiger RJ. Data mining: A tutorial-based primer.
2th ed U.S. Florida: CRC Press; 2017.

16. Ghazanfari M. Data Mining and Knowledge
Discovery. Tehran: Publication of EImo Sanaat; 2008.
Persian

17. Chen J, Xing Y, Xi G, Chen J, Yi J, Zhao D, et al.
A Comparison of Four Data Mining Models: Bayes,
Neural Network, SVM and Decision Trees in
Identifying Syndromes in Coronary Heart Disease. In:
18. Liu D, Fei S, Hou ZG, Zhang H, Sun C, editors.
Advances in Neural Networks — ISNN 2007: 4th
International Symposium on Neural Networks, ISNN
2007, Nanjing, China, Jun 3-7, 2007, Proceedings,
Part 1. Berlin, Heidelberg: Springer Berlin Heidelberg;
2007. p. 1274-9.

19. Karaolis M, Moutiris JA, Papaconstantinou L,
Pattichis CS.  Association rule analysis for the
assessment of the risk of coronary heart events. Conf
Proc IEEE Eng Med Biol Soc 2009;2009:6238-41.

20. Jyoti S, Ujma A, Dipesh S, Sunita S. Predictive
Data Mining for Medical Diagnosis: An Overview of
Heart Disease Prediction. International Journal of
Computer Applications 2011; 17(8): 35-43.

21. Tsien CL1, Fraser HS, Long WJ, Kennedy RL.
Using classification tree and logistic regression
methods to diagnose myocardial infarction. Stud
Health Technol Inform 1998;52 Pt 1:493-7.

22. Kajabadi A, Saraee M, Asgari S. Medical Data
Mining: An Approach to Discovery Relationships
among  Cardiovascular ~ Risk  Factors. 3" Iran
Datamining Conference, Iran, Tehran; 2009; Available

example. Intelligent Data Analysis 1999;3(1):23-35. from: www.civilica.Com/Paper-IDMCO03-
14. Ordonez C. Comparing Association rules and IDMCO03_065.
Decision Trees for Disease Prediction. Intelligent Data
Analysis 2011; 15(2): 3-9.
Journal of Health and Biomedical Informatics 2017; 3(4): 287-299 YaA


https://jhbmi.com/article-1-172-fa.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2017; 3(4): 287-299

Detection of Coronary Artery Disease Using C4.5 Decision Tree

Sabbagh Gol Hamed*
* Received: 15 Dec, 2016 * Accepted: 7 Mar, 2017

Introduction: Today, one of the most common diseases and causes of death in the world is heart
diseases. Data mining techniques are very useful to create predictive models for identifying people at
risk and decreasing the disease complications. In this study, using C4.5 decision tree method, the
prevention and diagnosis of this disease are discussed.

Methods: This was an applied descriptive study. UCI standard data and Cleveland data
collection were used. The database contains 297 records. Analysis was performed through
Weka software and using CRISP3 methodology. The C4.5 decision tree model, using input
variables and determining the target variable, was created.

Results: According to the applied model, it was found that high levels of cholesterol, sex, age, high

maximum heart rate, scan thallium higher than 3 and abnormal ECG have the greatest impact on the
risk of coronary heart disease. Furthermore, by using the created decision tree, some rules were
extracted that can be used as a model to predict the risk of coronary heart disease. The accuracy of
the model created by using decision tree was over 80 percent.

Conclusion: According to our calculations, the rate of categorization was 72.6% and the accuracy of
C4.5 algorithm was 80.2% that in comparison with the results of studies in the field of data mining
of heart diseases, the obtained accuracy for the suggested algorithm is acceptable.
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