[ Downloaded from jhbmi.ir on 2025-07-04 ]

S G 5 s Kl 5] Al
Ky Kl gl Ao S o

"'1‘/4”‘57?'0").475_;; :J[o-.:ﬂr.':v 0493

P95 3955 S low (i 39 (5300019 (sl 59531 O JShos Awylio

ig;dlao S gRund ‘*"‘"M)t{: M.zj Jd gs@U‘C"..T J

AV/F/YS e (9l @ VY e L yoe

Sl Sy oSl cublige olojlw 3)91).3 ool g aid e 0 Sy cle s (Bg,e — 8 slag;lew oo
Sl g3l slay oSl Sl oslatul sy o slai & eg) ol jcl aalss I3l 3)90 (g VY 4 VT Jlo b (W slais)low:
Epas (sras 45w Glapi el 3)Sles awlie job Giagh Sl Ban Bl (63, sl B 98 Boys il mutng
D9 BB 59,8 39,0 e b > (SVYM) gl by (il 5 (ANN)

o > B oS Ggpe Slew & Mo gy (lilow plos Jold gy diges g (loi—inogi g5 5l pole hagl tdy)
Golow ! 9 P50 (S V5 L 2ys8, WYYF (Egammo g0 WS L WWAD slaJlo oo bl Sy pole oSl anb jliwlow
B (gl s )y VoY asews EXCEI g V¥ aseus SPSS 58l 5 55 dmosls (g5locSh g (silo]loy jl e o &lyseil
23,5 odlisl R3.3.2 (golS0dly l38ls 5 51 55 nodls

Cawlas (VYY) YL guiie— yousls o)LoT (VYY) ol Blae glbd wo)d (1WSle b by jby cpdle v yeX] :@Ud
3 e SVM @)sll )5 Sy (oot j colus (nizmen g J3d> (ras a5ud Joo & Cand (VYY) (S5 5 (RYNYY)
ol (g €85 ghyld Jae opl &S €8T a5 o g 590 ANN

B 555 33 Solow i 2 S5 3Skas 5 > e 45 Jso & Copns VM. o0 callinn () 3 106 o8 s
SxS Bl Jols cladidly b yols aslllas golis oS 00,8 o dlpiiey Jbs 0l b dgy 65V Como 5 Cawlas gl)b g2l Lis
255 8 dualio 350 ST (sl stimgy 5 (g5lS00ls (slagty sl b

uw )b).g uM»La (S Guan uas AS...w ‘Lgﬁlfobb L;meb")ﬁl ‘)39)5 39S d)Lo%J. !L&,bjig ..\JS

ewwus.:ﬁM;)@»eﬁ;u,yz;\@.;,;L;,fé,uﬂ@ﬂu;ﬁ,;6,S,;\;§uﬁ,}§5t:ﬁ~awuﬁ.;w o O poatle s I, Tl Hlo
YOY-YSF (Y0

Ol 18 Ol (S pshe oKl ¢ Sy gy ¢ 5 Sy s 0SS (adr ST rike 3 8 s ¢ STy SGley il (1575 )

Ol 608 0! (K pshe ol ¢ (S Sy 3T 5 L jroke 0SSl (Dl DMBN Ly e 2eind (51555 (5 il Y

Ol 0l el T (S e okl ¢ (S 5y 0dSCs el SN (55515 05,8 (g0 ¥

Ol 018 01l (S ke o8> ¢ oo gos Sty outSCails ¢ Sl )T 03 8 ¢ a3 5LT L1 F

K5y Slspbl 5 L pote ooSails bWl 3 Dol (55 4 3 ¢ sl ks g DU 555 31 VL € pand s OLLS (01 47 1) gt Okhn 98 ™

« Email: gholamhosseini.l@tak.iums.ac.ir SYAMVAREY 2 olod 0 sloudse


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

ol e 5 byl

P95 3955 Solowt Sty 53 (595031 (5ol 95! s Lo

Sasi AYAA Jlo > gd 3y50 YYVVAV. I sl )y Sye
Aiee b g 039 B (6539, B9p= (ilows 1 (8L 2)90 AVY+V
DY) ] sled a0 ol )3 Spe Jole opdgl o yd VOIS
P95 395 Solew Eowd oy Sl (slaailly bl
Ol & 065 olew wMe g Cunl (U 51 Gl (e 5
I b oo yarbs by 51 5 Jlo Ve S lawgie
wip & (S Gagilan pSede a3 4 g b ol pl
OBL oy (S el S (0 oot dnale p (VL
ol plosl b bt pl8imdg; g 5455 Lsimrsbr sl 2],
5 090 Gyl bglon &5 ol jop Sy
05 &5 Cuol xS VY] wmd ials 1y loyy slads i
wliwkie Jy wonl SleMbl 5l Jlipw oy g cudlag
Oty slogSl RS 5 S5 (65 mrenal (sl Y slodls
oD CasS g ddo (slmodld zl el b 39 o gl il ol
Jolos (lolid 4 (g e (S slrodls 09l @ (s Sl
l saiedyl Gledbl g caby (olon jliml b wi) o
Lo slonr (leyd 9 (S cpaels Glaghy) (bl Sl
Bl 3l ol crlnle O] S 15 IG5 JLasl
GiS Sly os sladsoly Jlis 4 &5 Slops — sl
Gan b 1) gglals ] yd aitun (Ssj 03l oKL 1 il
SxSN 4 VP 6,5 e 54 LI g 350 (slapranas B3]
(ol slacsslen (Gmobn g padul Gy gledls aul
bl dpj Conl (i a8Me 3)50 (sladine; 5l (S
P2 sl Shy Cepw 4 lgie gled (638 5 Mo
e Gy (Sl (lyicds g 03505 joudi |y ()low
DIV by )b K5 4
Wawgs Joyd G Ve 5l SO laisay (gglSoald pgs il
bog 03)S dnlge S5edeiss mabae Yoo b 1) oai] ams
e S8 b panss gladie; I )lys5
3 odlatwl b Jbyd sl (K3 pole 0jg> 5> (amws
@3 (Boye =l (slasjlon i i lagty)
ol @ 9 383 Gmobn il g 0395 )10y55 0 p)Y
oAl Sl K g babe el jshie 4 lew
Slllls & drgi b sy a4 6908 o Aol
Pl (Bgye — (B (lag o (golS0l> 059> )3 457 S5 LS
Sile (Fglite glapi oSl 5l Jloa b a5 cdl s Gl o 003

gl e ozl 394500 (353l65 9 (1905 ) cs Al g AadsS

EVRE
Ol ) (Boys — (8 Ss)low goud 3l and wix (b )
Agsar |y o] o981 Sy 4wl 0390 palEl 4
ool V] iles S0 gl o8l Sleil g S ye uol clle oy ialis
39,5 9 B & ol (low b Cunsy o glimeds (65lon
cov |y s ()5 olSsd [Y] e 550 ) ol s
Slacs)lon 5 4l Gio (Boye slacglen g oo )13 b
i g SSgba (Y] ogde Jold 3o 1y Sl
o3l b codle g1 GieS  aislen ol b cirb
)8 50 2 ugiS Il bl il eje Jul (ko
9 [F] sl joite SLSL S po g B alde SoSanl (5 )low:
B9 Solew 0y HUidy Wl obacuasy b (2E
(Coronary Artery Disease) (9,5 i (69,5
olyod 55 il Bgpe Silom 9 B poje byl « CAD
ol Sl Jolge » sgMe sl claJls 5 (8] Cul
@ oere sl 5 Sl wighe wile (50 else
[Pl alosd gylae (B (slacsjlon )3 Jlas Jelgs plo lgis
cle @ Sy 55l dop Vet 08 il
Sye d)lye 5 (18 Owed bl 3 Alodg (B sl low
e g a8l ]38l ko )y YO 4 baglen cpl 5l U
VeV Jlo B (558 by 4 g) gy 4 d2gi b oS 29 s
Ja ol oSy jlaeyy Fe B YD Gl e oM
oloile (5155 b [V] s g9y (Bgye — (8 sloslon
5ylg0 31 (403 OF) o 3l i ¥+ VWY Jlo pd Sl cublage
B s slow g 039 ol e Ve 4y Glea pusl o 1> S e
Oloie & 0l YoV o ;0 Spo osbo VO & oo oS
A 2o a0 315 5o (gl lons Sl 09,5 0 555
o S 4l 8 bygde dle (B Glagles
dioj opl > el Sty ol Yo¥ e Jlo b 81y cnis
8l algs (il )8 Garee VYA 4 08y cpl 0655 plos]
4]
o )d YA (ol jeuS cablage @)li 5,155 olwl
Jolgs g cunl (B lagjlon cle 4 Glilyl Sy I
ol 93 5 Mtd b S oy b 4 g ylos (ol jloas
B olew g9 il B 6598 B9y olew Ol
Jolys sy Sy sl otz low ool D] el
5 b (s Ly (Jo S Gl wile o jlo s
DV] wlazs 5 )15 a8 590 jis S e

Yoy Journal of Health and Biomedical Informatics 2018; 5(2): 252-264


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

©93 b)w ‘W"‘"’ 2,93 Hyay uMU

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

solSedly Hli8le g o edly (san B gl g A ealal
93 & 03> de gae cdoldl ;3 .8,5 )18 edliwl 390 R3.3.2
Il ol Gl 205 e (otalojl 5 (gl asgoone
adlae cov glaodly (sabpends Bolas 3jlulisl b,
clo b o5ge] (gl 13,68 5l doyd Vel iy 0 odlal
S5 ookl by Jao 905l b Cans (sl jub Mo > Yo g S
oleg 3 .S pldl @i bl wsilodse 51 e
Gl 5leas cals’ b Loy gglSels A,J)_e ool
By el )by pdile g (Eguan uas &S SUSS

390 Slagbulon > I8 (659)5 Bgye Slow Swmoiw
b dulio g cypens dllne

@ bt wlwly 08,5 15 Lo 3,50 SuSE 4 adllas
s 5k o (NZAVACZEVIV) 350 ol jlaws 4381 oel s
PN o B g (ke &8 3l e JuSit 5 (NEXAY,
Oblem g ollow (g Sl dunslio ol 1 292 Jl
Ol 9 A Gliw)low 93 50 cdllas )90 (glayliwlow 5>
5 (Coronary Artery Disease) CAD (¢)low oo B
3 A odlis (P<~/' ’\) )‘.)u_um M| )9 U"i’t"‘
P S Cand g s p BB (6395 Boys Solem SNl
Y oa 0 aS agr ol oaims i adllas 390 (gla i low
dgxg 40 me M| ¢ )lows pdl b il o b ylow
oo s B (6539)8 B9y Solew SlglS mies cuily
(N=V-AY AA) oo co,iSTaS 54 o 51 (Sl coeSn
Bos Sl ol gig sl oo JSis o oed (S |,
o d)l&.u uf.)ly‘& MJL_M) D929 > g uls ‘_S)Jﬁ).{
WA leuL._w)Lo..u L;OLAS 0 &S S (J)‘ oJ.L.tb.)Ol_,.;U
Sl il sl b sl o (P<o/++Y) )by ine
Bl 393 (MY FA VAT (s)lows

3w 13151 (NZVYFAVVIY) &S sl Lo laassly
(P<+/+3) Loyl simo M| ol los dad 5> g gy
(zmen 5 Cbly 3929 CAD (lows g 092 (65K o1
L5391 0l pot (6 lows 4565 a0 2315 o] 31 51 (N=AFFVV/Y)

095 2) (Egan (omat S (Sin 4D qureal )
e oS b () JSes) (s Ll e o poSUl b Y oia>
o oalial (¥ JS3) sy y1ay2 (mblo g (005 poliie plos
Loy oSl (it €85 (e (Sl sl (g
adllas cpl 5l Gaa cplply YY) Cwl 48,55 &g
Joslinal b B (639)S" B9)s Silow (b ©83 dunlie
Artificial Neural ) coino uas aSi (slapi oSl
Support) lei Sy cwsle ¢ ANN (Network
» ol 2k a9 4 03 SVM (Vector Machines
B9 Ohlew Gwmotn ol eyl ol xSl

D2 ol sl slons )3 (559)5

o9,
S~ oy ey 4 &S 39 ()8 95 | Sl iagd
Y b e b ool (golSenly wolys ) oolinel b g
opl g g bl S py pole oKty anli cotin liw,low
@ Mo phlan ks (8 slagsslon gl e 1 Lok
3)ly 9 Sl WWAZ BAYAD laJlo (g B (55,5 B9ys
sloodly (g)ledp ©yg0h (g5 iged (il 1505 adllas
Oble (ol Jold 92,90 VYVY igoi (2le5 w2 9 35290
Wosly (651,53l 351 B9y 9 B iy 0dd (gt
sloaly 39250 plio luly &5 35 Cand Sa S Jolis
ol 3)5 (b g ad yeime Ve 5 (Bgpe — B (g)len
e Jldyge aald 5 o Shy 48 Jold cunlSe
bodn dbye )3 g BB (6395 B9y olew ot
31 oyse sleodls dagh slake 4 (g)ga> axlpe
A5 )y dbgiye Cund So g g gl Ghlan 08y

boodigy JB slaald Ll o deosly (oilucShy olaioa
2o (B aS Bgye ohlen (Sdn eNgn (ow)n
duole o9y 4 WDy Gy glaodly gyl a8 Sl
223555 5 BAh sy gaten laodls I glisul 5 (Sl
LAl Ble bl oy ple b polis asg gud 4 &S
9 L)u)l.))) ;d)LwDDLoT )l o= ;wl.ef Jo 9«5; )')9 ULAAW

B9 Solons (S C8Y (el (g} (pl (Jol Ll Jals 38,
9 ‘-5_99.;.&4.0 s s 4\5\..4» W‘U)ﬁﬁ‘)‘ ool | L) ub ‘_5)49)5
Journal of Health and Biomedical Informatics 2018; 5(2): 252-264 Yo¥


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

oy Son 9 IICy]

7955 3958 S)low (S 5> S9B0315 (laks yoRl duwn e

Gy Slls dblos ¢ Jid iz (5l it 015 drus boco
z9e Can—dg s by o (1SSl colyen (g5lon S
(Jo i IS s a8 50 My (g3l b dbles (Sl S
55T (sloyite plsie & tilyS 5 5308 S s 5

W48 (s BB 559,539y Solew 2

yiio V8 0laws dunl )3 g bt g edle b )] duaslie
dy90 (gl b Hlaw (A8 ljlow 0313 oLl onds 2y |
Sl b g s (899)9 Y syl e 4 axlllas
WY dw (Egua s was dS Jlo (ol )0 e eX]
039 % 4 b e b aloxa b 16 e 3

Hidden Layer-1 Hidden Layer-2 Hidden Laver-3

EPa0 (opas dSud jd Ve 9wyl (2led 1Y JSUS

(oioloj] dsgozme )3 g slad g s Clupe (S0le
99w ) (S guan amas dSud Jdo jl oolatul b ksl il

Ve sgian as aSed Jo sl 2l polateds 5l adlllas 3
a5 e > islejl Moy Yo g bigel Waodls 5l as s
P9 Fomh 4 g b &S ud asuie o ) LA

E s mas S 15 3951 45 i lo;l g o jo0] Al s 95 43 Juo b gl Had i Y Jgus

B o gt s Oluge 00k (5 S diged
ofeey AR Loy Ve Leojgal
<IYaA )
ofeey YIA¥ Jop Y oinlejl

PS5 ) 4 Colue (pl jlide 4> pa 09d 0 duwsle ROC
PS5 /b @ ax e g Jae SYL Cdy samdlis Wil
Hide o ya ¢ pioed Gl Jdo S B o Ll (il
gy 00im3 LIS bl SISO o Caoww 4B95 &) Capesd (]
P Py &g b plplo ftul boxte pj Colua ()39
pabe (Sguas omas &b Jde ololy (g)len el
YL iyl jlew 018l s i 5 Jde cpl &S A

ol Hlayes y

Receiver ) »,Slos ansin goe sxmdlis Vel
o905l <l ROC (Operating Characteristic curve
Ty Cumd Jhaes cpl 0 e il Gl g plle o8
a3 ol 1y Jae blE ot £ 4 Cwnd aphe
Conl atdlg 905l o pain a8 3y ol 0 (Siaw Jde s
S (S (b £59) slowr 9 pllo 4 1) 13l oy
Mged w5 adaw 4l eolaiwl b duwloee 51 cdy pl led

Yoh Journal of Health and Biomedical Informatics 2018; 5(2): 252-264


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

093 8 lowd cp2eiy 8,93 I YAV Ll S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

1,00

1T
IR
o

o T T T
0 2 4 = A 1.0

1 - Specificity

Sensitivity

s (ol dSui Jdo (il s (6 low (anseid )3 3, Sles dadudin Sue 1) HIdged

Ao 90 ) Jao € o sl ¢ Al Ao B9 Solon (swmius €8 calllas oyl il (gdny dlsye
dulio ltiy Iy b Lo w2)gS 3 ilojl 5 (o el Ol )1y cedle (sbaes oSl oslitwl b 8 (6 39,8
AW
o
\us;:::med .'b 1 S Margin

o
o
-
Support Vector

Suppaort Vector

L]
wé(x)+b = -1
wox)+b=0

wWe(x)+b = +1

Olwindy 1oy el 31 (led Y JSWS

Oty 51351 Ganilo o 59 )3 (i lojl g (onj901 JaTyo Jio Cis (gla pad LS oY Jgua

LS o o *F slado &5 dgod
o IV-5 VY sop ¥ S350l
Jsvs 535 2 tslegl

*F-measure =2 « ( (Precision » Recall) / (Precision + Recall) )
** Cohen's Kappa coefficients = (Accuracy - expAccuracy) / (1- expAccuracy)
***Precision=TP/TP+FP

09,5 93 4 3,8l (canaib anej 1 SVM Juo ( —iolo] I SVM Jao F jlide b a5 b5 odlar ol Jao s
J.Lc LR ua.'?lmﬂ Cono ua.’>L» MJL&A L’ o Dy )J.)LO.A 4 d>g) L> (e Dy )lb)ﬁ&ﬁ «.J_Q L5)"9)§ B9ss
Journal of Health and Biomedical Informatics 2018; 5(2): 252-264 yor


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

RULSEPRESIERY

P95 3955 Solowt Sty 53 (595031 (5ol 95! s Lo

33l o yd pasis )3 SVM . Jae 4o 13 g cnl wac
B3l g 0090 Jos gy (s dSud Jdo 4 G Hlows
el J13y55 3 s 5L

I3 0 YL Como I nas 4 Jae 4 cans SVM
Coluos &8 il o o ¥ bl & dsgi b > (s9w
S Joo | it SVM (02,6801 1o Sl i 5 e

00
1,00

0
1 - Specificity

obasdn 10 3 udile Jowo wlwl g (5 ko Laasid jo 8 Sloe duadiino (S :Y Hlogos

Hosmer-lemeshow ) «—ial— yela (il (0255

Oeble 5 (Soian (as aSud ph oSl 9 duylie jslate 4
Blae glad a0y (ke (loadld by sl
o5l MAPE(Mean Absolute Percentage Error)

Olindy J123 cmilo 9 (S ghuan (mas dSuwd Jho (i (o) 3 Sy o (GLd i L 1Y Jgun

SVM ANN oas L

WY/ YO/ VY Bllas slbs sy 1Ske
ASIVA \Y/¥ i)~ yousln
av/yy MM\ ol

YE/FY YY/5¥ Sie

S 35 4o 9 S
bal p f5e Jelos (nipe oo cpl el b
W Bpan (( Slgl ails (Jad i CAD ()lon
(Sl s Candy ol (hps :Ske colyen (s)lo
sl (65 ¢ gyl cbpudindd 3,0 Vb 95 )Lib disl
s3dste Jolge 5 ey Slalllas 53 K39y (1S 5 (953
ool sl oad (Byme (B clasilon Céydn g joy sy
e —Canaj Jolge 1l dingy Sls 5 (S 09,57 55 elgs
Jelos slaiej slacsylon Glujlas Jelge ¢ Su35 bl
Jolos gl 51 VY] elonl Jolge g (wass =y,
#6985 B9y Solem Sl Jelite jlols

slad dop (1 Ske b (liee (ipgR lasl 4 gl
Lg);'.oS L51.‘4:_& LSVM p.’;,g)@] &S Sg L'),gl o.s.;mol.ﬁ d,ugo
2958 (y905] ydu e ¢ piomed )13 o Waodld b3l 4
S 299 (AVNY) Cawlos (500 L SVM 00,680 ¢ g0 ]
ras 8Sud & Cund 5Vl Cplas 5 @538 ] (VF/FY)
530 B (69)S B9ye lew paris (lp (eguan

.39{

yov Journal of Health and Biomedical Informatics 2018; 5(2): 252-264


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

©93 b)w ‘W"‘"’ 2,93 Hyay uMU

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

TF0],15 3929 (s b (slgm (sloor YT g ok o b gud's
&S ol i )es g odljcan] adlbe claasl «((Sg
liwgy gble ) (8 sag)lon j (56 oS ye (i
@ G Baliwg) > Sy Jloinl 5 ) Vb oo lE1 L
[¥5] ol 0390 il 90 ba s

G B yi5)S Beye Golew SlolS @iF an 5
dils oy (6 yloline GMES] & L5 Lasede SHlgl dile
aiblw cpols dallas ;3 )1 3959 CAD (gylew ¢ (Solgls
So 423381 )3 59 )5 Bgye olew g2y Slineds (Sl
Solow ol Jap gloj &S 392 (3 p2lss pole )y) 03lpls
2 S 201 Gl 065 5 9 (S 00 51 iy oye 5
Jelgs (e 5 o adllae ol [YV] 0l b5 s
adls abaly yig)S gps il b a5 (5 saigslon jlas
HDL (8 lo Lo b s Jolse 5 139y &)l
At Jelge g «Spinld g Sgtunnr (93)lid (Jgyials
OB 53 (A8 (g )lows Al g i (o 3o o B s
[FA] G an

ladiges 5l Loy YYIV b5yl aalllas (glaazily bl
0903 Pl b vy (6Kt 5 2u0yd WWIY 5 (5B
ot &S 1 osnltio aalllas 3,90 (clo s oy 5 gSul sl
(P<el-43) ilisine B3 (1351 ()50 s CAD (5 )lovy
B BB (ol sl dopd 4 dag b (g @)l 292
ezl 5 (99 (6) B (g & C8)S o g5 (nl Glyicee
Sl ojgyel 31> 3929 (condine daly )low cnl o2
@ Cans bl (oo yeiS 1 K Jlosiwl a8 silodly L
[FA] col awsly iolidl @ gy Wy, ke sleyedsS ple
Mo 5 Yl (22 (053l sl jiio i () Sen 5 (55000
103, (Byme (5 )lowr cpl 4 Ml Jalge o 5350 (lgie
Slp Jwe 5 g8 s ble Sy Bpae [01]
Jlesl J1al b phlean el g conl (8 (slaslow
LialS L a8 los S 1S )8 loys [0Y] S it Ko
Sygods oai] 3 Kl 0 CAD @ Mol jhas K G jpuas
Ollos Buw CBrme Cundy cplplo b Lials (o pSeits
@l bl [YA] 235 b)) Slats jsbay 1l (8
sl 53 (glog L S G pumo oy S 5 0420055 dolllns
) 38l 09,5 53 (S ysbar g iy (B sbaslow
2 Solow 4 Ml (g g 0392 (6 b (1 lee s> 0 i
18V] 292 ol g

YL Ol VO] (5855 S (0g3)Lié Jl8l & Ol o0
W Jlastal 5 [YA] (Bl {YV] cold 7] 0193 Jgpds
Slow ol slaodisejsten 5l (S Olgis 483, o)Ll [¥4]
ol 4By 2lS b pite ol g0 36 anlio loyd b 5 03:
oy B 5595 Goye ol @i pol gl
2B y9)S Bes Wolew jop Ol & A L i
@B 0js 9 o oRIBl Ngy by odg (U I e oIy
@l sl 03)8 Iy Rl s)lew 4 Ml e Jlozs
! Sl g blyon adllao cpl b o) Sen g i ig}s
W Bpan 350 iz ( Jlo e (VL G (g 45 350 llae
203 3929 B (559,8" B9ye (rlow b (s o ime (slel b
ly ot 55 By Sen g Masethe iaggy > [¥-]
S S al) asp W cow b LB odes Loie
O3] i )3 £ cp e Joli ol sla e
Ol (OB e Spas JoplS d8 plys
[V 039 S B paae g 2l38 @) el lps Slynss
Al Jab camsg g CAD (glon ol b)) (0 52
92 Jeinl qodle lilaw SV jlol 4y dngi b a5 As yaseiie
5 byl 5l e SLal el > B 659 Ggye lew
Sl dols gladdl (> (gow I sl 0dgr i ;b
Sed a8 ol L o) Kes g KiVIMEKi asdlas > U1k
(st LS Gl g 039 dop> ¥ 29a2)3 (IS (6 )len o
el ple Sl oad (gilows Sop Jleinl (a8 ply 93 4 joxte
N3 o 2590 (8 Sl o Jad ol plgisas Jod g9
[¥Y] cé,5

L CAD (lon o blo)l gy 2 gl allls 3o

» Sl ool oy Jleanl &5 0 jaside CigSiw e
ealy ren )l 039 Glolbiog, I it bacdi e
5 Ol b Sy (slaod ¥ bl )y L (saids
Jlo Ze VLol 8l s (i slags)lon jl (0L S
Sl Yo A Y ol o Slills 0y Sy b
Zhang [¥Y] 5,15 3939 (sybolixe dlasly g3 oyl oy a5 cudls
5 Blre > (alad STy Bl gwyp 53 55 ohlSen
OIS il by oS b 53 (W llen Sie e
ol ol 3 b SlacSpe il el slas 3

L] 000)5" (Lot o )
Sl Sye jlad o Ken 5 VANOS ( polie adlllas )
bl Cpmedp 253,S° Sbsl 1 B yeus Ve p3 g Sl
— s s Sye o o )bsme dlay &5 sl U

Journal of Health and Biomedical Informatics 2018; 5(2): 252-264 YOA


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

ol e 5 byl

P95 3955 Solowt Sty 53 (595031 (5ol 95! s Lo

5y G &S Wb ascde Wb pldl 19y b (g)lew
03y (Sbd Calo (gl)ls dipwdndd 53 oS 5 )S bliwl 465 oy
5,5 odlatwl (g )lows i yekaieds adls pl 5l olev el g

Jov]
ok Slp dte Clidos o5 3 Ui Ggte 2 5y900
ol o plosl (gglaaly anT s 5l eslazul L CAD (gl
«Seiwd oSy ST dw I i o Jle jgbay
olyor 4y o (aSl 5 (anddb (618 preual Sy
ookl e VFD ogad > jluylas Jole cuin slaodls
€y b iy Gopwy (mas aSud Jho wole 3 g A
Sajja siegs 3 [0A] 13,5 (Byme Jao (3550 203 YAIA
O9Few 9 el C350 e ju slagi el I
odlawl  laesls dcgeme  (§9) ¢ (emaS S Vs
aSd YN gy iyl CEd daaidl ywlwly A
S 2Sles i sddd LS g duopd VWD ply uas
Gan e olged CAD (g)lop i pols adllas 45 [04]
Ohles 03l oL (gl pxiio 3l o V5 dlaw 4 A Gl
(e 23,5 ool (639)5 @Y oy plgisr (8
Sl b s &S Jae (5l 53 3909 &Y byl
(bl ek 1 LMD pdl (Soguas was dSh o9
do (as &b Jao Jilp 50 939y @Y slepsie g
4SS JAA LS‘)?‘ LS‘)% W) 4§|)| Oi CJL.; 9 0D 3)9]){ 4
iolosl 55 Moy Yo g bige] oy I aoyd Ve uas
5 odlatwl a5 by oyl by adlles gols . 4 )S sy
<8 u‘).w 9009 WL.A osld U’l L)")‘)’ le)’ (e c\sM»
aalllas 2ol 50 (gomw 1.0, duwlrs +/VAA Jao opl IS
Fomk 0Ske slade L SVM 0,65l o ol L ol
D3y oo Bodly o3l a4y yiaS glad g Gllas glad do)d
3 Cimed g CuBd 3390 slodd g9y SVM (1,6
258 o ) syt 5 38> b CAD (lon o
Cand 8yt Sl g <83 L SVM 12,65 ¢ pimads
Wby B8 g 39,8 B9ye oles (b 4 ANN o o,

ol
3 ol k08 odlatsl B Lig S oy ilow ot
olistul (gslon (ot sl (02t (e lagshy)

aalllas 5590 313l 3l lo 3 YA/E &S 0ls LS yols dalllas ol
2 bl pedy g shed (gHlen L L S )b

Ao 53 D9y Mo ayy (gl (o0 (6 5lows g 8 Slais]
g bsilan cpl 1 So A M baid &S Sllew b
Ohler 5 Shohs (Ko o) pagh bl (pluly
Joloe ot oyt s (B slas)lon oy )3 1y e
oyl 3l B39 il i A 38 olew o 3 jlejlas
bLs)l pogad > [OF] (Bl b g 8Ll ¢ (638 culled pas
» CAD glow jon 5 o plye oSle o
e 93 cpl e &S A et ddllas dyse (sl i lows
ol (ioli8l b odsiys g )l dgmg (gl me BB
8lse (Rl 58 olew ol oy Jleinl B (s

oe e B 9)S Boye ol Sl @5 (o
YO s &S o ol ddlllas 5y50 (sl b ylows jo (S ol 5
Condy oIS psbods 9 K392 Jloyipe oo sl 13l jl )
2l low cplSan b esdiune b5 (Sl (5 2o
38> i lgie b gladlas glaaidl biwl) e
«Siloy sl (slapi ol Sl exliil L (539,539, 5low:
ApwduwdB D)) £95 padli Sl ol gba Shg o5 ol L
059 u,’)ﬁ/b L;l)b ).5).) L;Lol .S, )L\x}'9 ST s i
Slodgs slows 5 pllo 31,8] jaswis 13 b sy yiago jl g 009
oasds gy & (6500 (hagh sl bl [00]
aSed Sl yesl jledlatal b 8 (dlagm > slagslan
b plxl Glow (Lol slaadlye Jlod 5 (ogiae cuas
slio ganaib e §l B gl JiSw skl Jials
[oF] cusly B

9 S ypalS )5 lime (1Ske dwolie )3 ol adlae gl
oSike 9 olew nl Sox o S O QLB G sl
e (Siwsen 9 b5 53 iS5 b pelS 65 Ol
55 CAD ()lo 4 S je o it ool (I3 L g 035,
godendd 3 b)) CAD ot )3 pre Jolse j1 (S
SUYA] cily g9 (g )boline byl (g)low 2555 5 diuodunad
@ Mo hlew 1 Sjelejs lapadld b diwdnds

Yo Journal of Health and Biomedical Informatics 2018; 5(2): 252-264


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

©93 b)w ‘W"‘"’ 2,93 Hyay uMU

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Dibr Gl s o0l eelp Gua L gyl
2 o5b ls g by, gleial g bosls (VL o Aiaidgn
SeMb] il altas 45 o yn ylsliy (] 005 g pkao o]
aalgs 318 muwg (cloyind ) (golSonls unlyd ) 7 s
B )l e (il > @ ol by il
4 (Subjy dnoly S (o 3)ly dnel> 85 VL sbaauja
395 2lolid (xS (38 oy lp 2laasly Jlo
ety «gy cnl 1 Adlies rcs)lo nl e loyd 5 pln
g B8 ST 0 Gl cadS g (g9leald jl edlatul b dgu oo
b bl ST k8, B ogs ol caied)y)l il Bgye
oty S b adle pl cplply Wil Gngte JB
s3] 93 (e €85 aualie 4 B s ) 00 (g)len
<3y ANN 5 SVM (clapl L colSodls (¢,)8
303l (63)8 slaen oS 65,4 L bl (yren
OlFie (B as)lon 028 295 (slapito 4 4257 L
Ployd 1ol o g (sl & gyt Colus g B b
2ol Glse ) amsyy g adby B ol
Sy B 9,8 B9ye (S)lon 0594 9 (B Sls)lon

Dges

13)28 9 ;S
P opas piagh g So sl I 4d)S )y dlie oyl
o )lod b (y15)] (b pole ol ()9l § Cliiows Ciglae
oSl ale i (slacl 6 Kan b 48 5 OVFYVY s
SOl 4 g Wooly (5535 a5 12l plal (S psle
Sygld g e gt diloses )lSen b (Sl
68 2y plool aalllas 350 (5l slens oD ol
e Josas (5l 5 lizel JloS i) 5l aliusgony

&8s L&y
13,5 5155 adlin S5 S M

References

1. Roger VL, Go AS, Lloyd-Jones DM, Benjamin EJ,
Berry JD, Borden WB, et al. Executive summary: heart
disease and stroke statistics--2012 update: a report from
the American Heart Association.  Circulation
2012;125(1):188-97.

2. Montalescot G, Sechtem U, Achenbach S, Andreotti
F, Arden C, Budaj A, et al. 2013 ESC guidelines on the

il Sl 3 St K Sl i) o 5 555
L] el oyl

o 2Ll g lhlen S8 5 low moin 4 @Y
Gladhs Y05 Jlo o oJlie ey [ST-51] slasls,,
ookl b 59,8 Boos Sobow BB (smiin yshien:
548 ol ol gl b plos] Salagilym (slaiysS)
SR niere e 4 podl oSl e da Shg cul om
slodie (2b g b grlae (B Glaig)lon paseis
doyd Voo By L SVM 3,651 wile owile i
3959 L A0] 255 BB pled pllo 5 jlews 31,81 oy Cunslys o
By g 0,Sles WU clinly » Sed & (gl Olalllao
S jlodingg Wlo (2la b9y 9 03,5 AU |y i poSUl (el (2K
Bl Jae S5 lsie el ) S5 02ps8 5 (590 )
[E¥] wlools sleain yg)S Goye ol m Sl
SEMbl SSb & awyiwd pas ¢ imghy cpl (ol Cudgiome
Sler b odgioe ol @) il o5 9 (B Gllew
slaald 5 b Shy Jold G So o> (nl plaasie
235 (2hl b (9)S Boye lalen Swoia 0 She
(o slase 4 (5)9a5 dxalye b () Kimgd ¢y 9
Wdged el lhlen (S5 09y 51 p3Y (slaosly
SEMB! (ng slaisyold (1938li9) Loy Sl 4 o9 el
S 301 e olyon Laodls 5 mgul woe Mg b &S
L laodly oo 0 ey ool caiS U blg,y oluwlid ¢ sl
33 gl i Al b ol ol gydg) (sl OMSie
P ke sl S s 4 Wlgie g8 (Sn paskts
Sy g b oldgy ol (b ) 45 35 o (6515 e
b olew gl 0313 degoome S5 5l (1505 puite (pix b
ibio gy 4 olgie 1y anlp ol S e ot
9 Ls“‘*“’lA d)j)l) dl.mwﬁ) )l oolaiw! L¢ 9 dﬁ) IRV
OB 08 e 5 St 550l slap sl (655 ) 4,

management of stable coronary artery disease: the Task
Force on the management of stable coronary artery
disease of the European Society of Cardiology. Eur
Heart J 2013;34(38):2949-3003.

3. Fuster V, Kelly BB. Promoting Cardiovascular Health
in the Developing World: A Critical Challenge to
Achieve Global Health. Washington (DC): National
Academies Press (US); 2010.

Journal of Health and Biomedical Informatics 2018; 5(2): 252-264 Y5


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

ol e 5 byl

P95 3955 Solowt Sty 53 (595031 (5ol 95! s Lo

4. Firouzian A, Bigvand A, Akbarimlak S, Ghafarzadeh
Motlagh A. Study of the Prevalence of Coronary Artery
Disease risk factors in people over 15 years of age in
Tehran 2000 [dissertation]. Tehran: Tehran University
of Medical Sciences Tehran; 2000. Persian.

5. Rajkumar A, Reena GS. Diagnosis of heart disease
using datamining algorithm. Global Journal of
Computer Science and Technology 2010;10(10):38-43.
6. Go AS, Mozafarian D, Roger VL, Benjamin EJ, Berry
JD, Borden WB, et al. Heart Disease and Stroke
Statistics—2013 Update. A Report From the American
Heart Association 2013. Circulation 2012;127(1):e6—
£245.

7. Kasper DL, Fauci AS, Hauser SL, Longo DL,
Jameson JL, Loscalzo J. Harrison's Principles of
Internal Medicine. 18th ed. NewYork: McGraw-Hill
Education; 2011.

8. World Health Organization (WHOQO). The top 10
causes of death; 2017 [cited 2018 Feb 16]. Available
from:
http://www.who.int/mediacentre/factsheets/fs310/en/.
9. McPhee JS, French DP, Jackson D, Nazroo J,
Pendleton N, Degens H. Physical activity in older age:
perspectives for healthy ageing and frailty.
Biogerontology 2016;17(3):567-80

10. Bonow RO, Mann DL, Zipes DP, Libby P.
Braunwald's Heart Disease: A  Textbook of
Cardiovascular Medicine. Philadelphia, PA: Saunders;
2014.

11. U.S. National Library of Medicine (NLM). Coronary
Artery Disease (CAD); 2017 [cited 2018 Mar 5].
Available from: https://medlineplus.gov/ coronary
arterydisease.html.

12. Amani F, Kazemnejad A, Habibi R, Hajizadeh E.
Pattern of mortality trend in Iran during 1970-2009. J
Gorgan Univ Med Sci 2011; 12(4) :85-90. Persian

13. Navid H. What is coronary artery disease? Iranian
society of heart disease specialists; 2014. Available
http://www.iranheart.ir.

14. Hachesu PR, Ahmadi M, Alizadeh S, Sadoughi F.
Use of data mining techniques to determine and predict
length of stay of cardiac patients. Healthc Inform Res
2013;19(2):121-9.

15. Heidarian M, Slami Joibari M. Datamining in Blood
stem cells transplant records for acute & chronic Graft
Versus Host Disease (GVHD) diagnosis [dissertation].
Tabriz: Azarbaijan Shahid Madani University; 2015.
Persian

16. Sudhakar K, Manimekalai DM. Study of Heart
Disease Prediction using Data Mining. Journal of
Advanced Research in Computer Science and Software
Engineering 2014;4(1): 1157-60.

17. Hamidi H, Daraei A. Analysis of pre-processing and
post-processing methods and using data mining to
diagnose heart diseases. International Journal of
Engineering-Transactions A: Basics; 2016;29(7): 921-
30. Available from: https://www. ije.ir/\Vol29/No7/A/6-
2298.pdf.

18. Sivagowry S, Durairaj M, Persia A. An empirical
study on applying data mining techniques for the
analysis and prediction of heart disease. International

Conference on Information Communication and
Embedded Systems (ICICES); 2013 Feb 21-22;
Chennai, India: IEEE; 2013. p. 265-70.

19. Taneja A. Heart disease prediction system using data
mining techniques. Oriental J of computer sci and tech
2013; 6(4):457-66. Awvailable from: https://www.
computer scijournal.org/.

20. Bhatla N, Jyoti K. An analysis of heart disease
prediction using different data mining techniques. Int J
Eng 2012; 1(8):1-4.

21. Dangare CS, Apte SS. Improved study of heart
disease prediction system using data mining
classification techniques. International Journal of
Computer Applications 2012; 47(10):44-8.

22. Mohammadpour R A, Esmaeili M H, Ghaemian A,
Esmaeili J. Application of artificial neural network for
assessing Coronary Artery Disease. J Mazandaran Univ
Med Sci 2012; 21(86):9-17. Persian

23. Soni J, Ansari U, Sharma D, Soni S. Predictive data
mining for medical diagnosis: An overview of heart
disease prediction. International Journal of Computer
Applications 2011;17(8):43-8.

24. Zhou X, Chen S, Liu B, Zhang R, Wang Y, Li P, et
al. Development of traditional Chinese Medicine
clinical data warehouse for medical knowledge
discovery and decision support. Artif Intell Med
2010;48(2-3):139-52.

25. Guner LA, Karabacak NI, Akdemir OU, Karagoz
PS, Kocaman SA, Cengel A, et al. An open-source
framework of neural networks for diagnosis of coronary
artery disease from myocardial perfusion SPECT. J
Nucl Cardiol 2010;17(3):405-13.

26. Mazaheri S, Ashoori M, Bechari Z. A model to
predict heart disease treatment using data mining.
Payavard Salamat 2017;11(3):287-96. Persian

27. Kazemi M, Mehdizadeh H, Shiri A. Heart disease
forecast using neural network data mining technique.
Journal of Ilam University of Medical Sciences
2017;25(1):20-32. Persian

28. Sabbagh Gol H. Detection of coronary artery disease
using C4.5 decision tree. Journal of Health and
Biomedical Informatics 2017;3(4):287-99. Persian

29. Rafeh R, Arbabi M. Data Mining techniques to
diagnose diabetes using blood lipids. Journal of llam
University of Medical Sciences 2015;23(4):239-47.
Persian

30. Khosravanian A, Ayat SS. Presenting an intelligent
system for diagnosis of coronary heart disease by using
Probabilistic Neural Network. Health Inf Manage 2015;
12(1):3-13. Persian

31. Mahmoudi I, Askari Moghadam R, Moazzam MH,
Sadeghian S. Prediction model for coronary artery
disease using neural networks and feature selection
based on classification and regression tree. J Shahrekord
Univ Med Sci 2013; 15(5) :47-56. Persian

32. Adeli M, Biglarian A, Bakhshi E, Adeli OA.
Application of artificial neural network model in
predicting the mixed response of atherosclerosis disease.
Razi Journal of Medical Sciences 2013; 20(113):20-8.
Persian

Y& Journal of Health and Biomedical Informatics 2018; 5(2): 252-264


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

©93 b)w 4‘.999.’ 2,93 Hyay QML"‘

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

33. Ghasem Ahmad L, Tolouei ashlaghi A, Poor
ebrahimi A, Ebrahimi M. Using data mining techniques
for prediction breast cancer recurrence. Iranian Journal
of Breast Diseases 2013; 5(4): 23-34. Persian

34. Daliri N, Zakeri-Moghadam M. Aging and heart
disease. Iranian Journal of Cardiovascular Nursing
2016;5(1):64-7. Persian

35. Bayturan O, Kapadia S, Nicholls SJ, Tuzcu EM,
Shao M, Uno K, et al. Clinical predictors of plaque
progression despite very low levels of low-density
lipoprotein  cholesterol. J Am Coll Cardiol
2010;55(24):2736-42.

36. Nicholls SJ, Hsu A, Wolski K, Hu B, Bayturan O,
Lavoie A, et al. Intravascular ultrasound-derived
measures of coronary atherosclerotic plaque burden and
clinical outcome. J Am Coll Cardiol 2010;55(21):2399-
407.

37. Murthy VL, Naya M, Foster CR, Gaber M, Hainer J,
Klein J, et al. Association between coronary vascular
dysfunction and cardiac mortality in patients with and
without diabetes mellitus. Circulation
2012;126(15):1858-68.

38. Perk J, De Backer G, Gohlke H, Graham I, Reiner Z,
Verschuren M, et al. European Guidelines on
cardiovascular disease prevention in clinical practice
(version 2012). The Fifth Joint Task Force of the
European Society of Cardiology and other Societies on
Cardiovascular Disease Prevention in Clinical Practice
(constituted by representatives of nine societies and by
invited experts). Eur Heart J 2012;33(13):1635-701.
39. Frey P, Waters DD, DeMicco DA, Breazna A,
Samuels L, Pipe A, et al. Impact of smoking on
cardiovascular events in patients with coronary disease
receiving contemporary medical therapy (from the
Treating to New Targets [TNT] and the Incremental
Decrease in End Points Through Aggressive Lipid
Lowering [IDEAL] trials). Am J Cardiol
2011;107(2):145-50.

40. Hosseiniyan AS, Maleki A, Alizadeh S, Asadi M.
The relationship between the risk factors of coronary
artery disease and coronary angiography findings. 6th
Annual Student Congress Student Research Committee;
Ardabil University of Medical Sciences and Health
Services; 2014. Persian. Available from: https://www.
eprints.arums.ac.ir/6444/1/cardiology.pdf.

41. Masethe HD, Masethe MA. Prediction of heart
disease using classification algorithms. Proceedings of
the World Congress on Engineering and Computer
Science; 2014 Oct 22-24; San Fransico, USA: WCECS;
2014. p. 22-4.

42. Kivimaki M, Nyberg ST, Batty GD, Fransson El,
Heikkila K, Alfredsson L, et al. Job strain as a risk factor
for coronary heart disease: a collaborative meta-analysis
of individual participant data. Lancet
2012;380(9852):1491-7.

43. Delbandi T. The impact of air pollutants in Tehran
with deaths from cardiovascular disease in people over
60 years. International Conference on Urban Economy;
2016 May 18; Tehran: Scientific Society of Urban
Economics of Iran; 2016. Persian

44. Zhang Q, Cheng L, Boutaba R. Cloud computing:
state-of-the-art and research challenges. Journal of
Internet Services and Applications 2010;1(1):7-18.

45. Vanos JK, Hebbern C, Cakmak S. Risk assessment
for cardiovascular and respiratory mortality due to air
pollution and synoptic meteorology in 10 Canadian
cities. Environ Pollut 2014;185:322-32.

46. Asefzadeh S, Alikhani S, Javadi HR.. Socio-
economic status and mortality from cardiovascular
diseases in Qazvin. J Qazvin Univ Med Sci
2013;16(4):40-6. Persian.

47. Veeranna V, Pradhan J, Niraj A, Fakhry H, Afonso
L. Traditional cardiovascular risk factors and severity of
angiographic coronary artery disease in the elderly. Prev
Cardiol 2010;13(3):135-40.

48. Bidel Z, Hemati R, Naserifar R, Nazarzadeh M, Del
Pisheh A. Association of cardiovascular risk factors and
coronary arteries involvement based on angiographic
findings. Journal of llam University of Medical Sciences
2014;22(1):147-54. Persian

49. Ansari R, Mehraeen E, Sabahi A. Need and priority
assessment of Kerman's teaching hospitals to
implementation of RFID technology. Journal of Health
and Biomedical Informatics 2015; 2(3):141-8. Persian
50. Safdari R, Ghazi Saeedi M, Gharooni M, Nasiri M,
Arji G. Comparing performance of decision tree and
neural network in predicting myocardial infarction.
Journal of Paramedical Science and Rehabilitation
2014; 3(2): 26-37. Persian

51. Meyers DG, Neuberger JS, He J. Cardiovascular
effect of bans on smoking in public places: a systematic
review and meta-analysis. J Am Coll Cardiol
2009;54(14):1249-55.

52. Bakhshandeh H, Amani F, Doostkami H.
Comparison of 200 smoker and non-smoker patients
with acute myocardial infarction regarding age, sex,
blood pressure, diabetes, cholesterol, history of the
disease and familial history admitted in Bouali hospital
of Ardabil [dissertation]. Ardabil: Ardabil University of
Medical Sciences; 2002. Persian.

53. Campo G, Pavasini R, Malagu M, Mascetti S,
Biscaglia S, Ceconi C, et al. Chronic obstructive
pulmonary disease and ischemic heart disease
comorbidity: overview of mechanisms and clinical
management. Cardiovasc Drugs Ther 2015;29(2):147-
57.

54. Rezabeigi Davarani E, Iranpour A, Khanjani N,
Mohseni M, Nazari Robati F. Cardiovascular Diseases
risk factors and the relationship between knowledge
level and preventive behaviors for Cardiovascular
diseases among women in Kerman. Journal of
Health_Based Research 2016;2(2):119-32. Persian.

55. Shafiee H, Ebrahimi M. Accurate Prediction of
Coronary Artery Disease Using Bioinformatics
Algorithms. Qom Univ Med Sci J 2016; 10(4) :22-35.
Persian.

56. Uguz H. A biomedical system based on artificial
neural network and principal component analysis for
diagnosis of the heart valve diseases. J Med Syst
2012;36(1):61-72.

Journal of Health and Biomedical Informatics 2018; 5(2): 252-264 Y&y


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

ol e 5 byl

P95 3955 Solowt Sty 53 (595031 (5ol 95! s Lo

57. Fakhr-Movahedi A, Ebrahimian A, Mirmohammad
khani M, Ghasemi S. Relationship between chest pain
severity and physiological indexes in patients with
coronary artery disease. Tehran Univ Med J 2016; 74
(2):140-5. Persian

58. Kurt I, Ture M, Kurum AT. Comparing
performances of logistic regression, classification and
regression tree, and neural networks for predicting
coronary artery disease. Expert Systems with
Applications 2008;34(1):366-74.

59. Sajja S. Data mining of medical datasets with
missing attributes from different sources [dissertation].
Ohio: Youngstown State University; 2010.

60. Colak MC, Colak C, Kocaturk H, Sagiroglu S,
Barutcu 1. Predicting coronary artery disease using
different artificial neural network models. Anadolu
Kardiyol Derg 2008;8(4):249-54.

61. Maglogiannis I, Loukis E, Zafiropoulos E, Stasis A.
Support Vectors Machine-based identification of heart
valve diseases using heart sounds. Comput Methods
Programs Biomed 2009;95(1):47-61.

62. Ghumbre S, Patil C, Ghatol A. Heart disease
diagnosis using support vector machine. International
Conference on Computer Science and Information
Technology (ICCSIT'2011); 2011 Dec 17- 18; Pattaya,
Thailand; 2011.

63. Hanbay D. An expert system based on least square
support vector machines for diagnosis of the valvular
heart disease. Expert Systems with Applications
2009;36(3, Part 1):4232-8.

64. Babaoglu I, Findik O, Ulker E. A comparison of
feature selection models utilizing binary particle swarm
optimization and genetic algorithm in determining
coronary artery disease using support vector machine.
Expert Systems with Applications 2010; 37(4):3177-83.

Y&y Journal of Health and Biomedical Informatics 2018; 5(2): 252-264


https://jhbmi.ir/article-1-304-fa.html

[ Downloaded from jhbmi.ir on 2025-07-04 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2018; 5(2): 252-264

Comparing the Performance of Data Mining Algorithms in Predicting
Coronary Artery Diseases

Ayatollahi Haleh!, Gholamhosseini Leila? **, Salehi Masoud*

* Received: 22 Apr, 2018 * Accepted: 12 Aug, 2018

Introduction: Cardiovascular diseases are the first leading cause of death worldwide. World health
organization has estimated that the morality rate due to heart diseases will mount to 23 million cases
by 2030. Hence, the use of data mining algorithms will be useful in predicting coronary artery disease.
The objective of the present study was to compare the accuracy of the CAD predictions made by ANN
and SVM techniques.

Methods: The present study was conducted via descriptive-analytical method. The research sample
included all CAD patients hospitalized in three hospitals affiliated to AJA University of Medical
Sciences from March 2016 to March 2017. Totally, 1324 records with 26 characteristics affecting the
disease were extracted and after normalizing, and cleaning of the data, they were entered in SPSS
statistics V23.0 & IBM Excel 2013; then, R3.3.2 data mining software was used to format data.
Results: SVM model with lower MAPE (112.03) and higher Hosmer-lemeshow statistic (16.71),
sensitivity (92.23) and specificity (74.42) yielded better fitness of data and provides more accurate
prediction than ANN model. On the other hand, since the area under the ROC curve in SVM algorithm
was more than that in ANN, it could be concluded that this model had higher accuracy.

Conclusion: According to the results, SVM algorithm presented higher accuracy and better
performance than ANN model and showed higher sensitivity and accuracy. It is suggested that in
future studies, the results of the present study be compared with the findings resulted from applying
other data mining algorithms.
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