[ Downloaded from jhbmi.ir on 2026-02-22 ]

S G 5 s Kl 5] Al ety e
by Kl pil o S o B

1PV Far=rer_- 22 :JL«J,,.?;.’;' 0,92

C4.5 paovad < 38 31 00wl b ¥ &5 calisd (5 jlows aadeid

*\yéwv\nl’

VYN e gy e VY0 i b yoe

b o ol oy dgas e e )3 Cobd and YL g Canl Cobd (gl jopel (slod )3 b gylew p Spls 5l S tdedRo
5 bbb ylse LnlS (gl Jas o yma 5 ol lolid s w0l oS (sla e Sl (sl (solSodls (ol 5 oslizal
a4y golow opl e § (S sl igy 4 CAD ueuas 855 jlooliiwl b imgs ol 55 sl 0008 S8 jluns (5 kow

ol A edlinsl pima-indians-diabetes ool asgeze g UCH 5)lukul (gloodls | hnogs —53,)8 Gimgs ool ) 1 W9y
A5 plul CRISP3 g, (655,54, LWeKA 3.6 138l 5 oSy Judoos g 4550 b oo 318 A L 5,68, VA Jolis 030 o154
5 u..sl.i)‘)] C> o Wb sl Ban Jaxin CpasS g (60959 (sl e (655,840 C45 paanal 35 (il Jde isw )
(ol sVl b dlass cislugd od 88 (YL (50 (glayuiio iy 4 &S Ad (aside odd odlitw] Jio 4 a5 b sl

Y 5 cobd (olow 4 Ml 3 1) 15b oyt YU (BMI) Sw o35 (asls 5 (Solgls dile YU Sgiobs g5 ,lis YU oy

el Cands VAL ol CA5 0301 85 ¢ VYA L plys (caisdiod 5 i |yl
Jgsd b (ooloiuin v oSl sdalcundds €8> ol (g)low (s9l500ld 09> ;5 o ploul lallas ol b duslie ) 18 S Ao

o D 20N lais 4 Wlg o a8 A gl el auiled puizmen ad olelid cobd (gjlen )fo)...:b Jolos oy .l
Dga odlatwl cobd (glew 4 013 Ml Jloxs ] o6k

C45 W C«d).) Al &9’ UJL.) d)LouJ 569[503‘3 :L&bj'g JﬁJS

AP D AYAY (S T 5 5 D STl i dlons CAD e 53 Slaslinal LY £ 55 Cabs (65len ol el K floiglrsle

Ol ki s 55 ply o5 ¢ galS 05,5 sale Sla e (5 genlS ki il oSy (0 )

o Ol ol oty ¢ 5T g sk (Sl i o 5 g Oy 95
« Email: Sabbagh.h@pnu.ac.ir OPTYY Y Y0 1 led o ladse


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

N

Y &9 Cubd g ko andld

il i & Jeas gy &S cwl gyl ggealy Ll
ol > golSealy 3,8y (slvaine; 5l (S WS o )L ) Lo
Je bl gl (galSealy slacSisS 5l solatnl ] (S5
sly s 2y 53 313l (Lulid g 028 (295 iy sl
IV] sl 008 S8 Jloy (g)lo 1 (86 2 )l ialS

ol s g cledbl 1 e codle bl b
I bame S dbml el (2 Jesly csslSosls ol
Olowouad CutsS 4 4 Jl SaS" wiilgs o a8 5yl sl
1] s

oSl LS sl (63b) Jemsly s (S35 sslSesls
Sl Slgi o gl pl oS cunl [l 1) aosld )5 59390 oyl
ookl 03950l [B] 305 51,8 oolaiwl 5y90 b slo yacsuis
bl g bagSll plolis gl gglSoals ggiie slashs)
P oS ity S e Mg > il eyt Gl

38 {F] cul 4S5 dag 3y00 s (SS5 pole
Wle (Sijy e glaojex > gglosls slagsd,
LV] Gl iy L3l & yloys > 5 (265 L (ansuds
ol (gaodiwd (ggl8oald o ailisS iy (slad Shas 51 (S
9 Mbloo el C83 (aated gy slagsby) Cn ek Sl
(paanal CB ) CAlo ) oolaiwl dy50 (slapi el e
JAQ] cwl C4.5 3,080l o)l s ek

D9y j ool b candilb 4 oKen o Breault
CART (Classification and Regression Trees)
b obles loShg jl s S om (Sily 9 23 by
adllas )90 |y (g0 5 sinadgs FaANG [V - ] ol s
Cubd 4 (9 Mie bl ohlen (gaadss @ 9 2l 1,8
dy90 1y APHION )6l o) Sen o Patil V)] cslsyy
O35 (sl o3 (iled 295 dslllas 43 5 L0l )8 edlal
Aljumah [yv] wsls ol 1y b She o oli olbls)l
2 b gloy dmoia 4 gme)S) Uhey I DV e
ol (loy> g5 bl 32 g Olgr (G 09)5 A 9
S Adgd hgy oKen o ANtONElll usen L3905
SaS Joobs zols a8 waly )8 eolatwl 3yse |y dawiis
DF] 05 by ghlen gl yome oLl 4 LS
peenad <S50 3l edlazel b V0] o, 3 Anbananthen
Oblew > Cubd 2929 (Gnbn 4 (Sohas (as &Sud
vasis & V] o) Ken g Gandhi oyl 5 ogMe aisls
Ausly, SVM g F-score s, 5l slatel b cobs (6w
5 osliiwl b (olow asuis & [VY] o) Ken g Aslam

EVRTT
b 3 3l i (g3 18 e o )3 &l (g lew o>
d9diee Jds )15 U jS5lS 45 A8 (egi 4y s 3 s
& 35 55505 ol sl B ey Lo Jsb a4,
9 L ateallig) 13 85 W5 iyl b & igaysn
Y]
23 Jle 03 )3 cals oy cald Cliiss S50 (5155 4
Ol 58 Ggalee Voe 390 g Cunl 0 ply 93 Gl aw
O Dgd ylaz 50 Culd gaud AVl g Atud Mo (5)low
93 39> &S Al £F U YO pdll do d VIV oS onds 5155
Ol Ao 3 VEIA g 00 cubd 4 Mo s (85 yaulio
IR Sl Joodi pis Cundg 3 )8 Ggrko sl b Pl
Mice cobd 4 osn] ;5 hlan ol 5 (o3l slaws as 15
S olgie 4 ol ilon Spl 4 da g b [V ] 05 ainlgs
LSL”-".'&‘:“’] 9 Cool o aslis oo b (glew
Soue sly Slg o (golSdly Wiadigr (slaylil 5l edlail
Sop SeS By 4 silew S8 5 2llis la b,
LV] st

= ool 4 diunly 4T £o5 )by dg3g cubd £g5 g0
ol gl id 35008 45 £55 Cobd g g o 040l
(gl & dnly e colid b (VWS )5 <obd) ¥ g5 cobs
Oblor 2oyd Ax g0 5 035 cubd Elgl ymld I (S
Ol o ) ggi culd GBS e e LSS 1y b
gl Oliee b Lol 038 oo g (gl ¥ 295 calid 4 S
I S5 o b g 0355 IS S L o
3939 (B gl &7 Gloj ST edlain] codd Wg yguus]
dgng0 (18) 3615 iSS odlatal ydganl 1 b g Al Al
O gex el g odd o sla sl 3)ly Wil el <0y
[Vl (alo)b g JSio jlad 1) (s 9 398 (4 3 S5

5 Cawl Linli8l b o cnd & (S5 slaedly g 05950l
Couwd Lbd)l&.ﬁ odS Jl.?g] LJ.aly: )§iJ Ls mej Jo[,.s”)l
ojy 395 (6395 a4 pls (slaodld dcgerme oyl Lol gl o
5 o |y sl b aodly opl 4 pawisn e gl o)l
& dog LY 08 i gl 5l e b cledbl 4 s
Sy, Sl oslitl ¢lea puolp 3V g5 Cubd (5)low £oud
aB)S )8 dxgi 3yge s (Sbjy G Slidod > Ll

Journal of Health and Biomedical Informatics 2018; 5(2): 293-303 ya¥


http://rastineh.com/%d8%af%db%8c%d8%a7%d8%a8%d8%aa-%d9%86%d9%88%d8%b9-1-%da%86%db%8c%d8%b3%d8%aa%d8%9f/
http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

©93 b)w ‘W"‘"’ 2,93 Hyay ‘_,ML?

S 3 S § 9 Sl Soilo 59851 alomo

@l BY> iete g died (andled SESS on )
g il d B (e SLS gl placs
sty Gty S pU 1y gl Sl gy s (3
33 D945 g0 0313 gusgs Aelgd gy o LB Jd By ol
site S e p (oo Jold (Jo1 05 ey ()l
b Sy g0 (See Gl 2 (slp 8j8 S g pasde
S50 Ve ]398 e o) e p oS0 lapXS 5l (S0
e iy 5l 29 L iged Sy (gdinnd Car oyl
O szl 5 (B sle S 53 00l gjlae &l pulul 5,
oz 2 Calld 53 g Sy Sy & 85 Gloj b aiS e Lo
Sbaia)oSIl el gy dalgs Hlainjge dgad WIS dbgy e
Ol YU pmien Jos S Al p ereal €80 6550k

[Pl oo Jos

%9
)1 3529 solSoals slaofon shal sl ooate Sl
Sidaaie jl oolatwl dise oyl 43 ke a8 sla s, 3l (S &S
Cross-industry standard process for) .S
oiegk ol [VV] wib . CRISP-DM(data mining
oo & dabdl )3V S8 S @l by cpl bl g

e U Slp Pl @ ey caa > ol ol 1 S pe
D3y e ol (glow 4 Mol Jleis

&)l & PA] )Sen g Han aslyy, i (awgs 4ol
Rapidminer jl oslicwl b ID3 puouas cd 3 Jbo &
S Rl peoman Bl cabs (g)len el Caa
3803l 25,8 lgi o 0je cpl 5o oad plosl Cldllas 4y
25 ey IS atd Yoz 4]y cabd

S sbuasld 9 38 cla Shy bls)l (A

Cabd oy 9 oA (o

ol &9 9 9> i o (&

29 Sar s Gl (3

» CAD poas e 5l odlatul Limgs cpl > ol Gun
pima-indians- _ubs olyles 3,0kl o3l dcgome (59
g9 b low Al 5 Swite ¢l [VA] diabetes
o)lsS sl gylon 9 cobd (o duwhe (glrodly wlwl 1 ¥
WSty ) plosl paio 4y Jas Sy &) 5 &5 5
sl (xlo Sl (AU G2 )lge Lol can

(wimgh cpl ledel cuwd 4wl edlatwl L le e
P9 Frpe pasll e b paasie 4 Shlain
ot slals) 5 (6 glacawl SEalS pgj) &g
D905 1 (b sbaslen

powad s 5
SAdwd (sl Jgliie g (598 sl yog) 5l (S paenal &y
orb @ YU paead e &ly o ! cwgie g

a0 Journal of Health and Biomedical Informatics 2018; 5(2): 293-303


https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Jianchao%20Han.QT.&newsearch=true
http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

Y &9 cobd (6 low ansld

Ol e CRISP
. el 50 1 555
ol 2 Fee Jelse 9 b ylow adlllan T
| g ews ol
Lol 95 s 9 odls (gyglaan 7 l
oo e b ol sl b sl laald Bis > —
_ _ . o odly calis
KNP ISWIRRE SPOPIISVERE I o
T I 1
i oS oS 4y Jao sl P lmosls (gjlwoslol
Lo
015 sl ol e > dule B silaas
85 § Sy ool glo Sl drsla P 1 1
i SaS & olgd 1l g gl sl > Lo
%))
T -
11
by (golow 4 Ml Jleis! o 50 0l Dbl (uiled 1 eolazuwl i
b
Al ol 53 ound o3liwl gyl 9 e )5 (539900 (SLaelS ) LS
Diabetes and Digestive and Kidney Diseases
V] sl o Y Bl o b 65 low (olos PO vl (1

oL cpl .l W AL 0yS, YEA Lol Jlaidjee 0ald olSSL
st A opl 69y o giolesl oled g 3)ls 1B piie A o3l
CoMe A ol 02l oL cpl oplply (sl suds pldl
Sy 4 Bun Ald &S Cuwl el e SO g (4)lew
S 453 o)Ll lows 53 39290 WM bl 2 Culid (g low:
Solow 4 M) Vb (cobd (golow 4 Ml pae) + (go4e lado
Do oo Gl pMe 3l plAST ya paras daldl 3 oS cusl (Cobs
g ik wyiwd 0 pobs s a8 Slaesly asye opl
Sy (gl Ay gy 5l e cilw (gly a8 olaodly
bl g b oygliie 5 clasluls” wldllae 5 b 1 Sin,
pima-indians-diabetes oy acgome  slaosls
s slesr 4 o8 (Ml 53 1y 5l o piie & b piie
A5 03,90V Jgas )3 48T AD ys Xidg

Gl psio diwd 93 4 Jdo Dbl (gl odd i (sl o
Mol Bus jusiio dS° Wb (lodiwd Sy (sl puxie 5 B
ool 3590 oSl yuiio (g 4 bajeiito plu g Ml pie b
B yS 1,8

S Cul Slojg ElD piline golSodl> 3hge (535 4
Sl ol pogMe 9395 03,18 4 1,5 (qlSonls ol 1,3
IS a5k 4l Y 5 (5980l sl g ot 51 (A
Canl I3 a8 (dlojes > (B b sl (ggSedly o
Sy g b gy Jol p 53 bl andly 298 (o)
O 9V g by olow ) p adllas b 5 g paasile
9 el Sbghyy coxed g Ml ) S5 slaygsé
CALS 55 (g (5 lo 4 Ml 5l (R slo by 9 (SLeyd

Al oy 2)90 059> (S

odly (g3lwodlel (o

pima-indians-co L > o3> ae gome | Limgp copl
Golow jl 3L e el ouis exlaiwl [V4] diabetes
2 eld law ool jl ola K (8l o)l 52 co s
030> o185l S o SaS (gylow ol oa] YD a5
National Institute of i3 8 e bawgs cobs (glew

Journal of Health and Biomedical Informatics 2018; 5(2): 293-303 yas


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

093 8 lowd o2y 0,93 YAV Lol

S5 S j 9 oDl S lo il oo

o3l 3590 (FleMbl (o purio 1) Joun

&lodls g4 120l acg00w Olows g FreS7 9P R 1))
oo (S yv<=Preg<=- Kol by dlas Preg )
oo (s -<=Plas<=1aa Wl dn Cel 93 9> A3 Plas \
o ($3ie -<=Pres<=\vy Sgiabd gyt )i Pres ¥
o ($de -<=Skin<=a4 95b yw aliae Caolius Skin ¥
o (G -<=Insu<=Ars Py gl Insu )
oliel goxe -<=Mass<=sv/\ S 03 adli Mass 5
olisl ooas y/fv<=Pedi<=-/.vA Solgls ails Pedi v
o (g3 M<=Age<=y) (Jbo) cyo0 Age A
(29990 (§3e 3 cobs ) o Class a
e
N lapasls gl awbre Cqa )8 odlisl it )13 Sidw (&

A ool Hl38le 5 lase )d e Dbl (A3 s yilo
i Yo o Shg el e (8§ g ol

D dolxe 5 () (Bhe (ol e g Cute
g oo delone j Oygo & pliSya 45

. . TP+TN
Classification rate= ————
TP+FN+FP+TN
Precision =
TP+FP
TP
Recall =
TP+FN
TP
TPR =
TP+FP
FP
FPR =
FP+TN

=W

iy 4 a5 AD pasd s oad odliie | slaJae & d2gi Ly
YL Oledd Dl il s Celwgd 95 A8 YU 5o
il AY | ko Sgiw by (g3 )l s YU o (( Sl
BMI(Body Mass Index) s o35 jasls ¢ Solgls
a2 L ol (glo 4 Ml o 1y 43 ot o VL
Caw | odds gl | 2led codd dbul prewas ¢é)d SaS
Mol a5y e > (s e 4 Sl 45
ol uols puawad €A 109 edlatwl cubd (gylow 4 01,8
Aol s Y SS

Ol 22 )3 3929 gile e iy (soiie ool sla b,
Weka ljéls 5 5l ool b g5l Jdo b aisls py a5l g8 i
A oolil o] puime 3,68, YA 3l 039, opl )3 i ploul 3.6
o psie (655,54 L CAD paad <8 > 05 daldl 4o
By Jao calo gl b dbul Bua yuxie pusi 9 (0959
A dls o )3 .000,5 ol BUb pusie 8l (sl i paoual
(32yd Y+) g90il 9 (Mop> Ae) il awd 93 4 laosls
o3> g Wilo oo |y Jho Bige] Liso (slaodly s s
w8 b)) 2590 1) 0l Sl Jae 903l i sla
=51 59) Lilaio pliliwl (g3laxi S 5 paeual CB 0 SO
Céyd 5l ol glpanl (s dsgerte Ysane sl (oS
Al cand 4 bl 1 a8 ol SleMbl oy Snte qosonas
Jde oyl ol s [YY] cl o odlitwl s jasls
by Jlaidyee (sla et L dpulowe b oS 2g s (pl @ 5
duwlre 056 g ol 1al sla Jao o > By p YL
W J PPN LI SR WE L PPURT v SIS FRPS
Jaa oo (

L)”L"’ )l u‘yuﬁ le.Lo u;b))l S D dublb)J P W)

yay Journal of Health and Biomedical Informatics 2018; 5(2): 293-303


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

F o Y &9 Cubd g ko andld

('«; ne— *20¥

PN

o
=75

“F - ry M

» 28
<OSB 08T e T
S~
<i” el

s vy

‘o (756 LUk

20 Doy paowad A 4D 1 Sy Y IS

W O s 5 JU oyl IXWIN) wilgd 5l (edas Y Jods 4>
ol CA.5 Juo bawsgs alols zls 5 (2l 0ygliee oololyy 0 dbml (35198 5l Al Y g 55 Geioren

C4.5 a1l bauwgs b 3oy ilsd 1 3105 ¥ Jgoia

odlg s,

W Cabd Had 3,5 oK Wl S35 asls KEYE/F 5 diloes day Celugd 508 <=\YY 3] )

s Sl Hlod 3,3 oK Wil oy <=VAG YE/F< Suodgs (adli g dilbs day Caclugd g3aid <=\YY 31 Al

s Sl a3 33 oS3 Wil (Shgils Al <=+ ,08Y g YA < 5 VEIF< Giodgs adls 90 < e day eslisgd (9308 3 Y

il £ (Kol @by slass g +,08) < (Shgld atilo g YA iy YEIF< Sa0395 (ad i 5 A% < dlbs dny Celuwgs (o3 S ¥
ol obd e 3,3 oSS

2l b 38 Wil (S 0395 (adls YRR 5 WY < dibrus dn Cslugd (o5 18 ST<=)¥D o

)10l 3,8 WSl e <EV0 5 S 005 (adls <EYA/A 9 10 < wilus day celugd g8 i )51 4
)l el 3,8 WL AN < g S 038 adls <EVA/A 5 1FD < wbrs dxy Cslwgd (g3 L8 S

) cubd 58 Wil YO < o =PV S 0395 (adls EYV/Y 9 1F0 < diluis day celugd g8 8 )51 A

awl by ghyly 53 WSl VAR < Sy 0355 (el 5 VAV < dibrus day Cusliogd (53 A S a

al Cobd ghyls 538 Wil Sginly o3 Hlid <=5V YA < Sy o adld 9 WY < diluus dxy Celuwgy (o3 18 <=VoV Sl Ve

15 555 0Bl (e <= ¥ g BY < Sy 9 HUis 5 YR < w0395 asli 5 WYY < dibens s cslugd (i 48 <=0V 31 1
- oy Cobd

1 5,5 WL ¥r < g Y < Slgrobs e HLid 5 YR < w0395 jasli 5 WY < dibens s cslugd (i 48 <=0V 31 Y
Gl cobd

Slols @lads sl <=£4 +[05) < Shgls ailo 5 YA < o <=V g VEF< Suodg (adld 548 < b day cslugy (5308 51 W
ool ol e 3,3 olSST sl

£ (Kol wlads olass g +,08) < (Shgls il o ¥F <ppog Y5F< Suodg (asls <=YY/Y 20 < dilbrus dn Celugd (o308 (51 ¥
ool Cobd e 3,3 olSST sl

2l £ (Shobs @ladd slass g +/0FY < Shgls dilw o V¥ <y YV,) < Snodg adli 9 A < dilbuus dny celiwgd (508 ST I
sl oy (glyly 3,3 oSS

Journal of Health and Biomedical Informatics 2018; 5(2): 293-303 YaA


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

©93 b)w ‘W"‘"’ 2,93 Hyay uMU

(S 3 o § 9 Codr S o 9] Aloxo

TP=¥.v, TN=\s., FN= 93, FP=\.A

407+160

Classification rate= =0.738
4074+93+108+160

Precision = 207 _ 0.79

407+108
Recall = —~_ = 0.814

407493

TP Rate = ——— = 0.814

93+407
FP Rate = ——= _ = 0.403

108+160

walllas opl 5> oalatwl 350 vy oSl A saalie 45 yobo jlan
YA Jed b B cEs e sl a5 3 CA5 o,
3)90 3 5 Jaidyge e e Hlai (bl Als e )3 A5 L oo
0 g5 45 i ol 4 93,5 o S o] sl
a5l a8 ilgd g o &l Jlainyge mastie 4 odel Cawd
a5 Sl ol ol Glpie 4 mBb e (b
Celiwgy 3 38 GV (5 16l )giSh S (pinon
09 k8 YU o Sobs (sYL Gladd bl il dn
SN o3y padls 5 (Sl il AY I i Sgia s
Cobd (silow 4 Mol )3 3 oyt o5 3 4 Y (BMI)
pbl gladuolio wloly &8 cul Jb > pl i )b 1,
SNl b b yiite (gaiacy gl bl 00
Sl )5 515 Jol (slaygiSh cjo bajesie nl 55 () 22590
3lge crpete Sl B ) jsste ool Coeal I Gl oS
il b3 208 4 ol ol

i Al dmy el ¥ 98 48 ¢ hlow SIZAVY (5 )
235 sdnlie ma b cobd (g)lan 4 Ml g 20lg VOV
Solow 0 Mol JL & 5l ity (Shels b ol 8151708 55 Y
0,5 sdalie cobd

AY YL Sl (9 )i b olilaw I ZTSIE o Y
4005 odalie cobd (g)lew 4 M

g 0358 el b plilen JIZYYIY ) (ioman —F
s g o eaal i cobdy (gHlew 4 Mol usly YV )
A Mol VY 5l S Sk o3 sl 5 b lyles I VeZIY
20,5 sdalde cobd

@ Mol VP2 (VL iy (gl b Gliloss SIZF /Y )0 -0
3,5 odaldie cobd (gl

Solor 4 Ml Jls YF (VL oy b e SI7¥R/S 5 =2
W35 sdalide culd

3)90 3 GO g el C8 ) o 5 4 jod 4 aabdl

A adly gy ) Gl (claciend

s 455 all e 3 L abul ()

1 odalin ¥ JSS )0 aS job yled cdilrus dxy cusliogd

4 5L VOV YU ] Gles 5l am caelwgy 93a8 5,8 3]
ol Mine ol (5 low

IS LmOT b do colo 90 s A8 A 00l8
sl J1 sl 2Vl e plasgialy (g jlis 5 AsLVAY
1 L8 s gilew o yre )3 yiden 313

gl o g 5505 £Y (VL Sgials (o3 lid o (ool
518 el (log ¢ 28l JLo ¥l a8

Loyl oy 9 )0 £V (Vb Sgals (g5 Lt o8 (ool 3l
)l el (golon el Jlo Yo 5l it

Oladd Dl yolwl p paouad €63 Jlid e bl Cpiores (o
i oanlia Y S5 )3 oS jablen oSl

5 ol b8 ) i o] (Kol lads slaws a5 ool
At Cabd (len Caglyl

Yo 3l 5eS bl w9 28b )b 5 ) a8 ( Sl slass 51
B b olow o yme 3 St (b 4 Cond 231 Jlo
0

2 &S sbplen o elaly preuad €83 sl wluln (2
W odalie ¥ S

Ol 0395 (padld g aisly Jlo Y I 55 o5 (ool 3
cobd ylow 4 Mie 6 3VL Jlosl b asb YY/Y I j2e8
WYY ) i bl S0 o3 el a5 (ool 3l g s winlgs
L)l cobd wasl

dils ploly meoal €80 JELe oluly Gezees (3
22,5 oo odaline o Solgls

il AY i bl Sdgiabs opgslis o« (ol
5165 ol (g)lew

g Ml AY 5l a8 lagl Sl (g3)Lid o8 (o33l
Solew 4 Mo (oWl Jlonl b Bl )l (Solgls adlo
WUV PESCH PR

dslio g 18U AY ) 208 bn] S gols (yo8,Lid 457 (01 8l
cobd w4 Mo g8 Jlois) b oyl Solgls
A Nnlgd

103)5 Jols ) @l ol pboil oLyl 4 a2 g L

yaa Journal of Health and Biomedical Informatics 2018; 5(2): 293-303


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

N

Y &9 Cubd g ko andld

Sllllas zols b duolio jd 4 dol o 4 ¥+ /Y ¢ bk
L cobs (g)low solSodld 0595 0 Y oz 9 [VA] ouds ploal
o3 ode | G d 4y 8D (ore—ial CE )3 43,05l
el Jo L oolgitin

it Mol 3,138 58b Jalge ot o Jlaidge
Mawi ilbouo dn Celwgd (95 A8 (YU liue 1 slo yunio
S st sl s lid Y oy o (Slols oYL b
AL e YU (BMI) o 03 (adls g (Solgls dile AY
b 1 b s 5,8 S (gl odelcs > 4 iled 5l ool | L
69 Ml Jleinl a5 3,8 o lgd o cyas o sl yurio
s dnslis 4 Y Jodo )0 g dales jads culd (ghlow
A5 e ygl w3l Gimgl b aldie Limgl,

5 s Jlais b LS5l il U ohlew 5 Z¥0/A 5 -V
23,5 odalie cubd (g)lews +/0FY

oS g3l dlas cwlus g Lls b o]yl I YA/ 3 —A
A20,5 salie cobd (g)low 4 YA

S 35 4ot 9 oy
4 C4A5 poas cd ) oo 5l oalitn 1 b ¢ jimgl opl 4
Jeisl 8y bl o o lsd sl 5 Jo 1)
CA.5 oy e3> 3l s aslyy cobs (ke 4 M
Colus 39 VA o] €85 a5 sal Ccavd 4 Joub b6 s
Golow 3939 pae wp a &S oladges dlxd
lons BBly a5 ladiges S 4y s eilosls L 1y oy
A3l e LAY 5,15 cobs

Al ganed g5 00l plogl Clulre 4 a2 L (prieen
i lie o ZAVY e g Lie Jlie ¢ ZSIVY L

Cabd (gylow 53 (5950315 2595 43 8 plonl Colalllas 2ol Blo 3 Jous

W (S519 29,98 U Jse Comwluss Jae cdd o3liwld g0 (9, Biod Wy Jlw g (B Sau g
S gtz 3\t 3 BMI iy oA Al o aglons CART Sen 5 Miyaki
(¥+¥) [¥¥]
9,550 b BMI [asls g o065 Lid JAY 74y g5y 9 )y opwdle (gas atwd o)ea g Chan
S J9dS 5 el (v--A Y]
ya0 g2 o SAPE Al o ]S Az oMl dpsla (Eglan (ouat 4L g el C 5 oSen 5 Cho
(¥+-A) [¥o]
09> Lid YU s o Slols labs dlass INVA YA O s ohen o Kumari
95U dlae culrs g BMI (Y+3¥) [vY]
labd dlaa czelusgd yod A8 (Y 50 YALTAY VA Eguas (ouat dSud ol%en 5 Rakshit
Sginld (g ylid YU oy o Slols (Y- 1Y) [¥5]
wilras A Celugd 5> 18 VU (e ANVA \AVA C4.5 poni i p iy o

Y o (Kol (6YL Slads olass
YL BMI (gl oy )Lss

CE &S pl ged wdg pobs ddllhs (3 prewad CB
039 51595 1 (5L sl adllae ] 5> ous &) ppeuas
els gy o hKen 3 Cho sai plx! imgs 45 .ol
@2 9 NPB Al oy oS Sl Sy e Jelge
s Sud g predd Sl gy NAS wyp pae
&gy Jde €83 [YD] 5505 odlaiil 395 axlllas > e guas

b e 5V adllas oyl
g [V8] oK 5 RaKShit b o5 osis plosl imgh )
ras &b 1Y g9 by (olew 4 Ml Jleain! (o i
orl pd sl odg VY €8y glyls oS 355 o3l | cgiuan

oS gl gl Jue 5 Slas @il Ollllae 3llao
audls @9[&«: @L.: walises 00> L;Ubo‘.iili “9) 2 Sl ,S.o.o
Lgl_muf}'” R Pnke L‘)])KA.Q 9 Mlyakl JL.A dlﬁ .L»Ls
» ohKen g Chan [vY] ssges oolizw! CART s, 5
oSy 9 oleidy by cpile ah atws 38 iagh
0l (oeiylid b Sho oy, o dsed ool
hb & [YF] il oo diho J5lS 5 resdlls e Y BMI
el 5 2k e i b adllan Jao b S e sl S
iz psSll 5 oad gl sl oled bl (o350 b ol gla

Journal of Health and Biomedical Informatics 2018; 5(2): 293-303 Yoo


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

©93 b)w 4‘.999.’ 2,93 Hyay QML"‘

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

031> degesre dy (ow ywd Cudgdte & dx gl yiren )5
5 BB ladiges dlasd 4y wyiwd pas o hlon (a8l ol
o i (Sly hlow 4 bgrye ol SleMbl (1395 <8
Sloj ol 1 5 (Bly slodly asgaces b Juo cpl 45 353
sl B g & iy I g 5 035 Ll s
3ol 5l L oSl 3,5 51,8 exlil 390 (6, ye (claaal
Solow (295l S quslie Jo plgis 4 (6)9p5 Sy
2lo 5l Glgicee cnl progde )8 )13 eoliul 3)90 culd
S N 3055 S Gy Jto Loy S

PV WY
D0 dg3g @dlie SLas imgs oyl

References

1. Mohamed El, Linder R, Perriello G, Di Daniele N,
Poppl SJ, De Lorenzo A. Predicting type 2 diabetes
using an electronic nose-based artificial neural network
analysis. Diabetes Nutr Metab 2002; 15(4):215-21.

2. Pickup JC. Williams G. Textbook of Diabetes. 3th ed.
Oxford: Wiley-Blackwell; 2003.

3. Al Jarullah AA. Decision tree discovery for the
diagnosis of type Il diabetes. International Conference
on Innovations in Information Technology; 2011 Apr
25-27; Abu Dhabi, United Arab Emirates: IEEE; 2011.
p. 303-7.

4. Khajehei M. Etemady F. Data Mining and Medical
Research Studies. Second International Conference on
Computational Intelligence, Modelling and Simulation;
2010 Sep; 28-30; Tuban, Indonesia: IEEE; 2010. p. 119-
22.

5. Jayalakshmi T. Santhakumaran A. A novel
classification method for diagnosis of diabetes mellitus
using artificial neural networks. International
Conference on Data Storage and Data Engineering;
2010 Feb 9-10; Bangalore, India: IEEE; p. 159-63.

6. Ghazanfari M, Alizadeh S, Teimorpour B. Data
Mining and Knowledge Discovery. 2th ed. Tehran:
Publication of Iran University of Science and
Technology; 2011. Persian

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

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

9. Han J, Kamber M, Pei J. Data Mining: Concepts and
Techniques. 2th ed. USA: Morgan Kaufmann; 2006.

055 55 Y e o (g o5)lIS b 55 aallis
Sgiold o3 )lid o YU o Slols ledd dlas caielugd
odlazw | b o, Ken o KUMAr imgs 55 el cows 4 YU
oo ol g oad Al cobd s iS4 (e 4
B (e Ca (alie Jio Olgis 4 VA 285 ()l

VY] casl o5
ol &3y By wd odalie ¥ Jodn 0 a5 job led donisyd
9 YL osd plol (sla ngly plo b duslide )3 Giagdy ol
S clie slaJae Lk )3 Wlgoo g 0390 Jod L8
g okl cubd (sla g jlow 4y 01,8 (Ml ISl oKy

Sdl sl cas )by adoly ;o Sl o piomen
@wd&qugbw.spoamubuéﬂ);

b opl (S Oyan dylubinl glaodly g9y p Gaiod
8 el slaimghy ly iyl e Olsis 4 W

10. Breault JL, Goodall CR, Fos PJ. Data mining a
diabetic data warehouse. Artif Intell Med 2002; 26(1-
2):37-54.

11. Fang X. Are you becoming a diabetic? Are you
becoming a diabetic? A data mining approach. 2009
Aug 14-16; Tianjin, China: IEEE; 2009. p. 18-22.

12. Patil BM, Joshi RC, Toshniwal D. Association rule
for classification of type-2 diabetic patients. Second
International Conference on Machine Learning and
Computing; 2010 Feb 9-11; Bangalore, India: IEEE;
2010. p. 330-4.

13. Aljumah AA, Ahamad MG, Siddiqui MK.
Application of data mining: Diabetes health care in
young and old patients. Journal of King Saud University
- Computer and Information Sciences 2013; 25(2):127-
36.

14. Antonelli D, Baralis E, Bruno G, Cerquitelli T,
Chiusano S, Mahoto N. Analysis of diabetic patients
through their examination history. Expert Systems with
Applications 2013; 40(11):4672-8.

15. Anbananthen SK, Sainarayanan G, Chekima A, Teo
J. Data Mining using Pruned Artificial Neural Network
Tree (ANNT). 2nd International Conference on
Information & Communication Technologies; 2006 Apr
24-28; Damascus, Syria: IEEE; 2006. p. 1350-16.

16. Gandhi KK, Prajapati NB. Diabetes prediction using
feature selection and classification. International Journal
of Advance Engineering and Research Development
2014; 1(5): 1-7.

17. Aslam MW, Nandi AK. Detection of diabetes using
genetic programming. 18th European Signal Processing
Conference; 2010 Aug 23-27; Aalborg, Denmark:
IEEE; 2010. p. 1184-8.

18. Han J, Rodriguez JC, Beheshti M. Diabetes data
analysis and prediction model discovery using
Rapidminer. Second International Conference on Future

¥ Journal of Health and Biomedical Informatics 2018; 5(2): 293-303


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

N

Y &9 Cubd g ko andld

Generation Communication and Networking; 2008 Dec
13-15; Hainan Island, China: IEEE; 2008. p. 96-9.

19. Sigillito VI. Pima-indians-diabetes. Phoenix, AZ:
National Institute of Diabetes and Digestive and Kidney
Diseases; 1990. Available from:
https://gist.github.com/ktisha/c21e73albd1700294ef79
0c56c¢8aeclf

20. Roiger RJ. Data Mining: A Tutorial-Based Primer.
2th ed. U.S. Florida: CRC Press; 2017.

21. Wirth R, Hipp J. CRISP-DM: Towards a standard
process model for data mining. Proceedings of the
Fourth International Conference on the Practical
Application of Knowledge Discovery and Data Mining;
2000 Apr 11-12; UK: Practical Application Company;
2000. p. 29-39.

22. Fayyad UM, lIrani KB. The attribute selection
problem in decision tree generation. Proceedings of the
Tenth National Conference on Artificial Intelligence;
1992 Jul 12 -16; San Jose, California: AAAI Press;
1992. p. 104-10.

23. Miyaki K, Takei I, Watanabe K, Nakashima H,
Watanabe K, Omae K. Novel statistical classification
model of type 2 diabetes mellitus patients for tailor-
made prevention using data mining algorithm. J
Epidemiol 2002;12(3):243-8.

24. Chan CL, Liu YC, Luo SH. Investigation of
diabetic microvascular complications using data
mining techniques. IEEE International Joint Conference
on Neural Networks (IEEE World Congress on
Computational Intelligence); 2008 Jun 1-8; Hong Kong,
China: IEEE; 2008. p. 830-4.

25. Cho BH, Yu H, Kim KW, Kim TH, Kim I'Y, Kim SI.
Application of irregular and unbalanced data to predict
diabetic nephropathy using visualization and feature
selection methods. Artif Intell Med 2008; 42(1):37-53.

26. Rakshit S, Manna S, Biswas S, Kundu R, Gupta P,
Maitra S, Barman S. Prediction of Diabetes Type-II
Using a Two-Class Neural Network. First International
Conference, Computational Intelligence,
Communications, and Business Analytics; 2017 Mar
24-25; Kolkata, India: 2017. p. 65-71.

27. Kumari M, Vohra R, Arora A. Prediction of diabetes
using bayesian network. International Journal of
Computer Science and Information Technologies 2014;
5(4): 5174-8.

Journal of Health and Biomedical Informatics 2018; 5(2): 293-303 Yoy


http://jhbmi.ir/article-1-281-en.html

[ Downloaded from jhbmi.ir on 2026-02-22 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2018; 5(2): 293-303

A Detection of Type2 Diabetes using C4.5 Decision Tree

Sabbagh Gol Hamed'*
* Received: 14 Feb, 2018 * Accepted: 12 Jul, 2018

ﬁtroduction: One of the most common diseases in the world is diabetes and the global prevalence of
diabetes increases by about six percent annually. The use of data mining techniques to create predictive
models is very helpful in identifying people at risk and reducing the complications of the disease. In
this study, through using decision tree C4.5, methods of prevention and treatment of diabetes were
investigated.

Methods: In this applied and descriptive study, we used the standard UCI data and the pima-Indians-
diabetes data set. This database contains 768 records with 8 fields. The analysis was done using Weka
software using the CRISP3 methodology. In modeling decision tree, C4.5 was created using input
variables and determining target variables. Also, the sensitivity, specificity, accuracy, as well as
positive and negative predictive values were used to evaluate the model.

Results: According to the model, high blood sugar levels, high gravidity, high age, high diastolic
blood pressure, familial history and high BMI have respectively the highest effects on type 2 diabetes
mellitus. The ranking rate was 73.8% and the accuracy of the C4.5 algorithm was 79%.

Conclusion: Compared to the results of studies in the field of data mining for diabetes, the accuracy
of the proposed algorithm is acceptable. The most effective factors on diabetes were identified. Also,
rules were developed that can be used as a model to predict the risk of diabetes in people.
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