[ Downloaded from jhbmi.ir on 2025-12-13 ]

S G 5 s Kl 5] Al
Ky Kl gl Ao S o
18T -8V o gl oyl g 153

S9L 0315 Loy 5583 31 03Lis! b (o gido i Cawgs Yl w2 F0 JolgS (3t simeo et

Ea5 Sl Lo e FOWTS hg gw S0 B O g8 e ool puld DIolIEg B
1 Sluabol (o5 O Slaxl B e

ag/Y/vs e 9l e AZAVARE | RO PRy

o) canliol o e sl 039 Gl > @ls oy aw 23> (NMSC) Legdops Cavgy oy cpudl slaJlo )3 tdeddo
9 ol)Lo.:{ lrodig Sosly ).JLT & d9l§ 03y G SST cuwl ous (dlaiBl Hbw (sladisia 9 Egaw u.ul)ﬂ 4 yxie (6lews
5l oslazwl LNMSC )l (slaodls 3 leis by, 5 Sl CaiS” dalllas () Bua uiled oo SaS s )low zutme Co e
K-Means pz,,s8)l 51 osliol b s lons 4 Mol sl ysiSlh Sy 5 (Kbl Ss05 (slayuito Lidgs 05 gl syt (o) e
Olaebl 423 b ohlen S e (laadls (s 5 (el ls8 glial sl APHIOTT 026801 5l imon 250 gaads

3,5 oolatwl /2 (sYL

BMI ((s)loss 2 55,50 npe Jolo a9 505 595 adss Jlaz 1> (oyp 090 lopiio & 4295 L NMSC o jlogy 1l
5 8,5 5 aub 350 slB i el lgd ) odlital b b Lasde by L dile 5 Y Sy b (sla i o Jloyip
b 003 LogiMopud Cugy (b ps 95 9 39 €25 @dga c)low (S Al Jelge (o LLS)I (s

2 sl Jolse ol 3503 e g9l 030> 3l oalil L L NMSC yy 350 elgs o2 iotee s o) sl adlllae (] 206 505 oS
sl oan] Sldlls 5> izmen 25,8y B Hlaite ety (glaog)S 0 Cussy ) Sye slagtale]] b g o glojlogs plos
g 5518 0313 Llgs gy by 3loms] 13 S5 5 S5l Safelopd Leloe 8 Lo

@bywﬁ&@ﬁu&ﬁfjja&\}; ulﬁré-"w:""éff L;'t.:mbhlh& Sl 3 s, de sl5 JL"-‘:‘ I OMSs sgglf— Las o e sl C}jé a:b'r.«l;:éb)'t
YA-FV (VF (\v4g g§<“:'j Cws 3 9 S &;LAJ}B‘ Ales (5918 03> 6“;’5{)}@‘ Sleslazal b

Ol e chgtn (S g she o8l o S 08Ty (g ESGiley gt 03,8 (K SGiley sl ks )) ol )15

DI DI O (K e o83 0 ) udlS gzt Ol o Daind S0 0l o (o 09 8 SLB3 (gt 08 ol bz Y

Ol 08 O (S ke 01l (s 03,5 (8515 S gy Ol €Tty pina X

Ol et 033 ,8L8 _oxio oKl (655518 0uSKiils ¢ (K3 oS 03 8 ¢ gulid o hm L1 olit IS F

S5y ke o8l (0l dlS sl Ol g i S 0 ¢ S8 5105 STl D) g 5 S5 5 Ol (09,8 skl (Dyp 5 G5 Olas (ol et B
Ol 0l 0l

Ol gt cdgia (Sl e o8l ¢ Sy Kl ¢ Sy &Gl 5l 05,8 skl 5 geelS 53l p i 51,87

S s i 03 5 S oS il g (S, he oS gt S oo ONemy g8

o Email: EtminaniK@mums.ac.ir SOBOVAMY  olod o sloudse


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

Ol )52 g 0315 puld

oMo puf Cowgy b g (5915 2213

S g ol {(Basal Cell Carcinoma)
byMe 4 SCC(Squamous Cell Carcinoma)

ot sl gl €55 59 £g050 4 13l o (Melanoma)
Non ) olgMe pé cuwy b SCCy BCC
»S e Ml NMSC(Melanoma Skin Cancer
I¥]

Sehos 3l )3 Congy by g8 (nel) BCC by
NTA g a8 o (S5 mMe lon Sl 3 & ol gy
ile and o olaidl 05 |y slogMe s (sla b yu
UVasil 3 085 )5 gy slaglbpw S
DANR] sbbgo o G525 sl )55 Sy 02 e

S 23l SCC oy gy by @y &5 oo
Cuwgy gl Y 53 b Jsbo n bl & (1S lasls |l
JNIY G g ol sde gspd s
Jold 1y Lk ale (lejpuiS ) logMe oo slagll o
g 4 sbj sy 4 hls SCC BCC Llis ,» 34 00
sleplil o (golad dae @y &Sl o)l asge My L &
) Cuvgy bool3l e o bl 30 oanls Gl e
395 o Jobo ploi )3 ipS )8 UVasil (5 pee > aosili
] 54 salgs SCC sxine

9w ) 9 039 Cuel Bl b Cangy e Blis b
o auip god (lise p oMo 298 o0 Cgume (ot
dnsly S @lio 2 Slg oo gyblins yob 4 Gy (o)
ly Jyese J i 2l poye cplpl V0] 508 50
WpSig el ol @D 5 Cugy e gloglon
gl 4 &S glojll &y oo iy &lawlio PR AMIESE
g WS (o) i 395 Camgy 4 B rgi 05 laglb e
Cog by Jld & Shlan plply e Hlibgn
iy ooy a5 Sloj 0ygd S5l B U el s
o 3 ol g a3 e plosil caslie Sy cleladl w8
gl Jolye 0 S Cany ooy juin &5 cul
IYV] S0l o dgupe cdigdd yloyd g ol 03> asels

5 S ohlen slaosigy 5 sy jI oYl o
3505 S gy 025 ol b S (0L,3l Lo g Cnsl o 0,53
Losly cpl )0 (shde Hlows SleMbl a5 Wb o 095 @
4 gl s b ool (gpglaer o @ly o aiten ook
ol (ggl8odly 31> dg g rmwy BKG ole & g0
Gl b oS sl a3 b 3 g e i) e ojs>
5 Odle (5L lel oals ol ¢ Sb3) chlises (slmojo>

EVRE
09 9 ghaw bl g baplsl (p3S)5 5l (S cwy
2 00 Adb e ey 5 el Y 5D (ghyld Cuwgy b o
D R G b b oppgs ey &Y
oolen] g i wblis ol 5,Skee dw s sy,
2wl 3 o ] Cangy o lele pa cplplis a8l e
Cavgy Ayl 3,Slos )8 o 1l 5 Lol 5Slas dw o]
Oy o Sl Gl o0 5 lid ply > blas s sl
ol (plerd dlge g @iads dapusllySee (Sl
Sidg s ilie ol e Pl G lgie 4 Cangy
P Ol 5 g ge g 35 Bk Sl o gled Jali
ks By Gk L okl Pl g o (53,5
D (ebiag i slp ote asie Qe @ wizman ileioe
S Jsho I (slod s aSud (ol Cungy D90 Dgune
539 5 ya) doyus oy 45ls lagoes s 4 sl s
DI wlee Jite 5 ololis |

2 48 > 8 3l Cov |y Cungy ilisin (gl lon
I gk @ [YX] 3l (i @b Cangy by o x]
ol polyw 2 pegSye e cnimte Sl (So plbpw
&l Jole (09> (Bgps 5 (il Slacsilon o 5 28leo
sloygiS 3 Sye Jalo (pegwr g wbl drgi (slayguiS )
Mo Wlgny a5 Jloyd 1y bl o Al drwgy kS
2 AFD] )l 925 xS o 1) STy (s)low ol 4 by
Yo V0 39> 53 iy Whol g bgyl dSG el sasxie oYU
Jlo o Jgb 2 ond (WIS Sl jlaep ¥
Oldlas olpl 0 [IWW=F] Wbl o Cawy oyl
)5 Cyge Cavgy Olbpw jon Olie )90 ) ($39ixe
VO UV by g9 cpl Sy o Cunl ol astine .Cawl
G W] dbge ji5 Veoonn O
2 Sblen Copte JShe hawgi oad @l o )lS
Sy Cudligg ©)lig oy JyiS g (6 pSdy 0y ST
P M Il o slgde pe Cang Gloyw ] oMl
Olee 9 Conl 4Bl )13 pe> a5y 53 () 53 9 ol 4y oy
W/ 505 9 VWAY lbye (gl o] (oow o 3 lkiul g0
2 Cavgy by oled ol 0 M ey cwl edg
O3 om0 5 Jsb 4y (WWAIY) gy o > logdle
V0] ol azily 1y pow a5y (AZ/Y)

S sk g9 olol p Cwg by wre gy aw
BCC wl Jsko plojw wisgdpo Glojw 43) Jd

Journal of Health and Biomedical Informatics 2017; 4(1): 39-47 ¥


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

Js' b)w ‘ﬁ)% 8,92 AAAYY )Léfj

S5 S j 9 oDl S lo il oo

3 ool o pbs] Cuvgy (sl slows (60K g (255w
oo g ogian Sgn (s)lel SlacSiss Ll
@ bgye Gledbl Jdow 5 a8 (sl (55 o2l il
3 0ad ploal (gl 0ol Cilalllas .londs odlaiwl ol low oy
oAt S ey w0 Cuwy plbye 35
sxSim o (Prediction) e, (Diagnosis)
sy () JS3) wses sawaab LB (Preventation)
S )ssl 1 LD 5 Sl atey deog)S cpl I plas
Al g (Saly le5 quaeal €853 (oras 4Sud il

Lol 0dis o3latwl (gai

Iy wosld oyl js diagd eyl il ¢ Gaos slo ulow g (...
S Sl § (Sbsy Slidod dwgi 4 g 0350 IS
LYY led oo oS il

08 0 5 &y sl sl )8 s Ml 5ol 03D
CeoMas b odly &S (pl 4 a5 bl Sl 5 ol Jbs
ol 5 Pl b eyl g pludl cuilig
S osh e g oo i Jdod 5 aglS (gl Waoal
308 Oygo Camlas g <8 51 VL a2 b ab oy
[v%]

(pasis Gy (st Slalllee A o i b

Ot s 43 Mos lows 55y 2 il (e 5 DUCh lags glaallae YooV Jlo ¢
Sl 2 5 predd 33 omar 5450 Slo et el sl Legdle
o3 0 S8V cendled #l sl sla g, e 45T 050 ,S solind (g low anteiS
Gasaeme (g5 (LAN) B pymin ol mae aSis » MLP2LN 5 gouas

s 51 a6 5 (g5l ool Prakasam g Priyanga lasgs Joe Y-V JLo o
5 pread S50 lapm oSl o eads lSesls e Ol 2sFi
Cosgr G o daie 4> 5 eses daie Soin g3, » Navie bayes
POVl o)pe s by Sy oA (2580 i (1l 052 00 0l

Gl 4 S s (45T Biaiire e 5 00 3 sges i

aw Ll o pd 5 b Y)Y Lo ol Sen 5 Nahar lasgs
4y |, Tertius 5 Predictive apriori (Apriori Ko sl RiS 5s) oo ,eX
LT adlae ol a0 g oolinud (b ys 002257 (g Kty 9258 0 magee 22S jglate
laysSl B2 ln (osis 07 )sX) o Sache APHIOTE o2 )0K) a8 Sl (L

g Slows
Iyvlassg 35sel
& lows
[0] a5 e o5 i (293 4225250
6' axllas®

Sl
Ival ‘J“"‘L'us" oaS 6]‘.‘5’—:‘\ |
R

G958 221> SaS s Cuwgy (b pw dipo 3 0 plodil Wilalllas Lol 89,8 dww 1Y UK

bylyy o oSl cais ¢ alaio § SaslS adlas oyl Ban
g, oXl jl osliiwl LNMSC ke (slaosls p3 oless
ol 2 P5e Jelos o e dowg cpe B 2Bl golSdly
2 e slapad o] Jis 4 g olelid glpl 3 ooy g

Higd aLildp (6l (6 S

I N9y
2 e SleMbl Jols adllas (pl 53 oolaiwl 350 (glaosld
S 39 bogdle pé Camgy by & Mice Glilewy (slrosig
oligs e S SHle a4 WA b b

sedo ol 2 &5 5,85 NMSC (oYl g5 4 455 |
O J Jolo Slane 5 ible @) 55 5 235 0 28 (5]
[VA] by S5 4 3958 0l Slom el 5 iy
Jy el baglope pield 5l (S gl ol 425
Lilse 38 gl (S JB 1S Jb e
e sbogy slaosly (6sl,S L cpulply YV ]
g ool bcSiSs SS L bl LT s NMSC
5 iy oasedl Bl len mene Capte

Pged S8 (6 Sl

9 Journal of Health and Biomedical Informatics 2017; 4(1): 39-47


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

Ol )52 g 0315 puld

oMo puf Cowgy b g (5915 2213

el b Jao cpl a0 0yl deng dw i jobaio 4 Su
K- ool 53 g oo atiS s oy (630L (sl Jse
Syob & 5,5 o )8 ated K jd saalie N dlas Means
o pusie 59 K-MEANS is,oSUl )3 [¥Y] 5> adigd 3550 L
oot dols calis jlas g 08 48,8 L LSS
3,5 oolatwl (gabades (gly

olyor Sy b &S Slogad b b Shy oyn sy
il eluogas ol Gl 5l asled 2l sl ‘OT JWis 4 g 009
SR CRRPCIP < B) IRV RSN F oW BN o 4 [o] § RGN |
Association ) el led slag )¢Sl o 5, 5
O S5y 5 s clbls)l essl oyslss il e (rUles
Sl ol & WS e @S 1y bodls § Sy dsgerme
S S Y5815 wponad 4 g5 o

NPlpy 5l (ool (lgd LS g gaads el (ol
A ol Y8 asens Weka

=W

5 S8l S a0y sla Sie K-means ool 5l eolasl b
9 an Oblen plod (e g (938 laypsh S
(Slol B e oyt b g Jgl adss 55 ad gaa Y.
LBCC ¢4 5l by & Mo 9 Jlo Vo s ad > b
clogsye S5 Jme Jlyn @) BMI VAL
Sy b 2 5 glojw (L3 ails 708 Vb oldlse
g Jlo £ dnd jd Idye ped Adigs jd il )8 ol
ey né gy BMI 725 LBCC g4 5l by 4 Mo
B il Y8 L ol (o ) (SN) S
Oye pows adgs 53 aidly )18 Vb Sy b Jad 5 b pus
Y7 LBCC g5 5l ooy & Mo 5 Jlo £+ o amd
bl clboye (SN S (Jliné @, BMI
Al )L ol Sy b Jad g oy (L3 dilo b Y
s a3 3 05 Slgld lde (peS b pjlea adgd
z, BMI 754 L BCC ¢4 5l ol 4 Mo g Jlo Y-
IO A il slagt (S35 e Jlps
Wl Jh8 ol Sy b 2 5 by (LS diils

P NMSC 4 Mo o slo it s adss OS>
oy 9y Jole S 3 g o 0aly (Lis Voo
ol 00 astiie 30,8 5, b diwd o )0 Cowg

W39 0ad gyl (g (o) red plel lijlony b peo
oo e iz 8l oy ol Jlas 3)90 gl puiie [YYV]
ok g5 BMI( Body Mass Index) s  Sw;
5 zlyociwl bosigy 5l dwd Cygo 4 45T Wdg dge Dlus g
L5 0)lg Yo Vo ases EXCEl 8] 5 b oss a5 s )
ul.’x.u] oolw uﬁ.)La.: L)f’f) b &S )2 D90 0459 Ao )‘
Y JE‘J& &S u..:.lib.));) ‘L)")b)’ o )‘ o Ndgr ol
OOV L adlls 5 wud Blo adllas jl aciily dgdae yusio
B g Wosly il e jelate 4 .8l asbl o),
WwSL B cé S See ilwedkl 5 il
Sy il 500 glaald 4 g b JB gladld aax
P "oy g5 A 4 a5 L "5 0 s L
Al oy 0l eSS 0g didy Cuwd |y ol (Al Cond
51 eslawl b odgide Ald 3 L S L dl.:aa)?f) (SAaddg>
odls  JeRedl Wad (gilwil et sbae;oX]
dogplde has wpda (Shy obul e 5B 5 w03
Slyoshaie (pd A3 el (Sho g9 bis g il
2 iy 9 48 Ak 53 daodls Sl 3 SasS e 4 (alsd
oyl sl clp was plesl Suss L BMI uLs
Losld gy duglie g Gluvlrs (Solw jolaio &) ((gabddss
ol 3o g Bl et o5 4 GRS clslie

b bl Y 0,8 5l eoliiwl b (oS slrosly (gl Jloy

_ X—MIN
(\)Jwéx_mm—mm

Ol g (giluwysRen i 0l g5 59: p3Y 3)lge (S 5
de w Slopsie lp g5 b b e (SWST
adlas Bl (gilon (LB dblo g 15y xoge (Jab (SN
CE)S Oygo (ol Ken g 0l il lawgs o plxl 4l

[¥Y]
A5 edliw]l K-means v 63! 51 o )lew (sdudded s
Glgize &5 (gyb 4 jblize sladdgs > Wosly (gasdiws
sl & s Jo (e 3 9 alde (la Shy ades o
iadss |oadl alie pé badss ple S0
092> b (Sd0g)S S jglaile &) (gauAdes AnsS oo
A3 b ol (e Gl Sl (295 @ 9 99300 I 4 ol

Journal of Health and Biomedical Informatics 2017; 4(1): 39-47 Y


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

S5 S j 9 oDl S lo il oo

K-Means o 55! 51 03] b logido pué Cawgy b s as Yoo Lo (s3> saivanissd Julodi 1) Joua

Pk digh P dnigs P93 duigs Jol adgs adigs
35 55T Jolgs
A4 YV \E/A A asgs gl
Jly- Ju 5 Jl s Jlv. Oilow (siws 4md
BZa 3,0 AST. 550447, o5 05 Copmais
BCC 7 £ BCC 057 BCC of/ BCC av/ LogMapt by g9
YA Y. 5. YA Jboy pé BMI
WY . W W el wldhis (o, 3 (S5
VA AREYA \tA \I7A Ol s (LS il
VA A YA A YU Sy b Jad

Sl ol Cangy pawsce Hlai jl edlawl b g wad Bls
ol 0 55 Y Jodo 3 a8 b aul ol

o g yho o e s)lie Confidence jLse

03538 el Cuas bl S50 oae pl ds ya &S il
plal ¥ Jae 3 3l oolaiwl b yliuebs] jlse dunloee ol aales
odd 43,3 Jlai 15 +/% adllas ol > ol (edae Hle a5 u

i b ST S ool ol gl doge
I e I R LTS
5 35 plos] 3T wdgite e ¥ il b slazyS) Gils
YL plisabl ax)d b (g8 ¥2Y sl 0,65, 0OV L )L ()l
g Lao oy odel cawd 4 (piled ded ol Cawd 4 +/A

porce 9 Usoc (18 ild ploxl b idgs (cwlie porie

Cﬂﬂf{ﬂ_,g:]zw

SUPG () gyes

logitlo . Canwigs (3o st s Yino 1 ylowt ALY 51 005 g1 5w sl (ailsd 3F Jgo

Olixeb! a2, ol oy

(Confidence)
v D91 )5 9y 4l Golon 15 @dge 390 VA S (o (SWj VL (oLl b (oye 2 S BCC low ,8TVE 51 Y
A Bl 392 o Silgalie (5)lons il 3)90 YV )85 (5,500 olb p Al o5 By - B slaisjlon s ailo bl B YOV 1Y
-y Bl gy ob Sl £ lags il yi5 VA5 )3 55 gy - sl clacsylons disb 4 BCC Jlag YV 5 ¥
QAN D dg3 g Cungy b g D95 S g5 dyg0 YoV Ul (6,500 b pw a9 155 3,5 9w 4l D Cavgy Glojw &S D00 W YYY I ¥
) s 35y Cangy ol 395 S B 390 VY3 A e o (slacs oy 4l 5 Siiplin (socsylog 4o 5 505 oy 2l o5 Jag YFY 5 D
<[a¥ ]y gy Cungy by 395 U oS (B 55 )l (6,555 by abl g Kiwd (S Ve and )0 a5 dp0 jlog ,a5 Ve 51 &
AN uld 393y gy oyl g 398 LS s U1 85 YD W)l b (6,553 by diblw &S Kiud (13,5 gy 4l ;3 BCC &y Mo dyo jlay VWY 51 Y

Obler lrodls > ey Lklgy 9 gl ol adlae
o5)63) 5l ookl b puslS gl 4 0uiS” dasl e NMSC
L bS8 wyp 3,90 Apriori ¢ K-means s
UUQ)M: » )lf).u‘b ~Ro J.ALC dw 0l .)L’>u| dwo9> ¥ )2
b sl i 5 oo o8 ile Jloyypé BMI oy,
glyl 4 Ol sy byesh Suw) JI (o lys 4 38
b oS onds ooy LS peioed ol 0l Cgmire Wl u
o QI 58 Cangy by glgl 4 Ml jlas Sl il
Oy Sox e 1l > et olow g5 2 [YO] 1L
£ s 4 Ml s 4 a8 (ool 3l -l o faiisy e Dbl

(5 5 i g iy

gl 5l aop ¥ B Y dgus o by cpl & Kad 0
oo g0 4051 [TFAF] 3550 Jol 1y ol
S99 ol b Jy ccwsl ()8 sloygiS 5l jieS Gl o gy
S )lig Sy A b g cusl (Il 4 g, ol eud
o ej2 Lo oS 53 (e 5 005 Gl 3 by cpl cudli
Cople g Hasull u)L.‘Jl )...‘>L 4wl 0dg Jﬁ‘ qu)w
Sy Soanip ot GLIEI 4 e lon cuslial
OIS ol dod g 0 (SN b Cuwd L;Lee 5 5ol
)0 ST gy cagos Candlo A5y gy JSba

Y Journal of Health and Biomedical Informatics 2017; 4(1): 39-47


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

Ol )52 g 0315 puld

oMo puf Cowgy b g (5915 2213

9 03 jouwld lawes oud pll ddgl ddlllas )5 [YA] 5,5 5959
g LgMeyps by g5 Gl &5 0 00l L o o)) Ken
L¥V] )15 3939 olol Hlas 5l (o loline OS] 15 )5 risge

oy b dine; 50 (ol5 03l I ool (LS wlalllas
NI g W39 lew S g Snin 4 by yide
5 ey oSl cds b dayly o Glalllas ol 5l osds piiio sl
bogMoyue Cawgy (o 4 Mie ol slo Shy Slol 2
odl> dlmrb:%)ﬁl )’\ ookl b Q])L"-:-? dl.muf}gg EA0 dLwd
Do wyand yd glaslllas (g4l

s K-means slaws )6l 5l opSopme b ol adllas
4 Mie glilow slaodly 5 ln S5y oo bls,l Apriori
OBl 9 uadss lagiyeSl l cwg Gloje i
ol 00 odlatwl calizes CBlaal b o]
35 Yoo loodly adlllae o 3 g 0s plosl Cawgy by
Jolse Gl (Sloyw pf g Cangy by 4 Mo Lo ]
slab ) ol «ilyy s o) Cungy Gl s
‘(.Sf')}; ).) @L» 5W9J L_i)) ‘&’LHO ).) u.))g )lf 5)‘.{
oo o S5y Jolos o Sl slie able s K
s losd e (om0 13 5 (2l 23l (S B puas
deite g (5,1, CleMbl 5 bl aliste pasuis Sy
K- wyoSl 5l ol 5l dm ings o (55l i )]
ol odlatwl Wmedly (ganaiss ¢l means clustering
9 SSE Cangy oy b bgye jé g bgye saodhs by,
ol w1 eolaiwl boppe ogd LSS slagXl
odol Cond 4w lagSl 5l es Jols MAFIA
& |) qu).w c_imw cla.m LY dg X" d}L”°')lﬁi (et
m Sy Ase g plej i ) 4o 4 gyhe g Sl
poos s )3 by Jl3dle S Gjgo 4 piase ol 2500
35 Cavgy by Sy o Algy 1481 dadn byl )3
{¥] 28 oy )
Sy (295 lp ot Deepa 4 Thangaraju
‘Lmoi kol Gaa S gilwedly Cuwgy slegMe o s
9 3,5 1,8 01,8l ae odlaiwl Dyge 4 Dgr setumw Al
3 lp ) Cangy loyw 4 Mol jlad aw wSlg ol

=B s ol b )3 (g g ple Sl > 6law
Fxie Cavgy oyl dy Mol (gly bl il oud ans
1l 5o ol adlas ;> cllas ol VANANY] 34 winlgs
v

5 ol b 3]l agalge e g g Jid o llllas
@ Ml ) ere el Sy S kol besd lge
$O cle Oldlae o ) sl o 4Bl Cug b yw
adl plp > GBS )18 g ol 5l 2o A6
s ol adllae [YOA] Cusl odd Bime udyes UV
wdl pyme > celo V=5 §| i & (ooll (gl i
JYV] W51 0l (Byme YU Sy b sloJid cdgy sl
Lo slaad s adllas cpl )3 0 ploxl gunades > &5
a3lb Cungy oy p JI8,8E Jelse (S VL S
v

Jol 4 sl e ol 5 ond sbul 4dss s ]
oy » f3e Jole Jloyipd BMI (Jlo Vo 0l on
o il b a8 canl ol o) i) s b asli
loadod ) [¥7] 09500 sl U5 oo > Bl liee
2B Jolge 31 (S o8 wwdls 58 Jlo £+ sy cpgu g pod
Dgrodd (Byme Vb Sy b glo Jad adss ol o 135
g b ol ofye 45 sl a5 ol s of Jlass] s
e 93 (S5 Jsb > (Uj 9 Soler ldye 4 s e
oSl s il J13 Oldl andl o pme sy oo
P &S Koy w85 )5 BCC & Miw g ol ()b adss
356 Sy cnpmte gt 4 0jy B3l Bl o]
Eond &S O lid dded cpl b anll cwy olbyw
ol (55 USS b il 5wl et 53 0jg il
Adly )8 @) e Fomb b aldlddes ul ) ioren
o il g Cung jl cudlie 90l (slp (s
D555 Sygo (65 g8 loludl ol 3l

Oy 95 e bl o pidiy (oosl (4silgd () )
Cugy by g9 5 350 @oge Srlom (1 Al Cungy
S ddle (02)lse Sl Sbyuw 2 ad 043 LogiMe sl
B s 59y 3 )*’l’ ol o sl b (o)lse ]
S 55 Byb JHTV] adlpo (s S e 9 (Bge
Jio Sdglie YMB vy by 0058 i Jolge
Gllas ool ol 0ad (Bpe ASgpd sbsilon b cld
doe Gl &S al aih Wlg o gadge opl Il
bl (o= l8 5 Sglie slagylon § cungy by

Journal of Health and Biomedical Informatics 2017; 4(1): 39-47 ¥f


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

Jg‘ b)w ‘P)L&;«:' b)sb 4“"*;’ )LQ;}

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Slgiee (Sb i sodld 59y p oS 03> sy, Jlosl
Slp GoSpredl Gl preal Slapiuw Gleis 4
olaasie & dag)lon pasts by ploy gg bl
Calis b oS Casl ggBools dands plod ol bl oS
led oo i 1y 0di] @S ) canyd

Jolos s (astine g (gaodind 4 dagi b adllas pl )0
dady sleogS Gy Glgie chlen gy ISyt
sloloiby my dea jl oS (opKity o) Kal,
gtz 4538 oy oSyt slagilejl plsl b g
axele oy sloaze ol S5 4 g ilow ool £se
b ganddes suwl o] Oldllas j3 b ials |y cwdlw
I g oy 3 s G Shy 5 Jelse plo ol 5
9 JB 2l (izmen Cungy £95 9 S5y (ST Bilgw alex
Jolge cSjlie b wgd plnl wg glcuwlus
Ll gy by sl 5> K55 5 Sojglss] «Sajlysnd
255 )8 2yl 250

References

1. Tortora G J, Grabowski SR, Tortora GJ, Roesch B.
Principles of anatomy and physiology. 8th ed. U.S:
Wiley; 1996.

2. Jesmin T, Ahmed K, Rahman MZ, Miah MB. Brain
cancer risk prediction tool using data mining.
International Journal of Computer Applications
2013;61(12): 22-7.

3. American cancer society. Skin Cancer Preventation
and Early Detection. [cited 2012 Jun 16]. Available
from:https://dermdetect.com/wp-
content/uploads/skin_cancer_prevention.pdf

4. Ahmed K, Jesmin T, Rahman MZ. Early Prevention
and Detection of Skin Cancer Risk using Data Mining.
International Journal of Computer Applications
2013;62(4):1-6.

5. Priyanga A, Prakasam S. Effectiveness of Data
Mining - based Cancer Prediction system (DMBCPS).
International Journal of Computer Applications 2013;
83(10):11-17.

6. Mackie RM, Quinn AG. Non melanoma skin cancer
and other epidermal skin tumors. In: Burns T,
Breathnach S, Cox N, editors. Textbook of
Dermatology. 7th ed. USA: Blackwell Scientific; 2004.
p. 1-50.

7. Goldsmith LA, Katz SlI, Gilchrest BA, Paller AS,
Leffell DJ, Wolff K. Goldsmith LA. Fitzpatrick's
Dermatology in General Medicine. In: Carucci JA,
Leffell DJ, Pettersen JS. Basal cell carcinoma.
Fitzpatrick's dermatology in general medicine. 2008. p.
1036-42.

2y b Sy pé g Sy phlen slaodh bl (o)
W) d)ﬂié“*} b uaa..yw )51).9 )1 La:”.SLe L_i..u.s) L
sl 1y K-means clustering o,o3l x5
Coles 50 g 29 o odlaiwl Hlaw e 3,81 51l jlew atw
N pre 1SSy oSl bl MAFIA 651
sly s g s o9 01l (b i 9y 4B,
Q@ G Oblgiudn cpl &5 3 o ol 4 bl )3
@ e oloj a5 jl g Janje oS el ogge ldlas
oy Jl xSt lp Oblidy cpl g B3 F4dpe
[¥a] wxsls

SETM x,,3 ;) Houtsma 4 Swami adlke
sl e wglae Glasuin ey aaly 8L (oly
d.\.’.\;ls |..\:.5| dxlllas U] BRERAIY) ol ool Cuwgy qu).w
woles 5D Wdgr odd il 1SSy slapi] dcgeme g Gl
5 e Sy 0lls8 daenl asgaze ol 5l edlizal L
S04 )bu‘ Cuwgy qu)w asdllao 9 uw d‘); Lg.)).g)lf
J¥]

8. Goldsmith LA, Katz Sl, Gilchrest BA, Paller AS,
Leffell DJ, Wolff K. Goldsmith LA. Fitzpatrick's
Dermatology in General Medicine. In: Grossman D,
Leffell DJ. Squamous cell carcinoma. 2008. p. 1028-
36.

9. Alam M. Fitzpatrick's dermatology in general
medicine. Arch Dermatol 2004;140(3):372.

10. Jemal A, Devesa SS, Hartge P, Tucker MA. Recent
trends in cutaneous melanoma incidence among whites
in the United States. J Natl Cancer Inst
2001;93(9):678-83.

11. Giles GG, Marks R, Foley P. Incidence of non-
melanocytic skin cancer treated in Australia. Br Med J
(Clin Res Ed) 1988;296(6614):13-7.

12. Alam M, Ratner D. Cutaneous squamous-cell
carcinoma. N Engl J Med 2001;344(13):975-83.

13. Kennedy C, Bajdik CD. Descriptive epidemiology
of skin cancer on Aruba: 1980-1995. Int J Dermatol
2001;40(3):169-74.

14. Noorbala MT, Kafaie P. Analysis of 15 years of
skin cancer in central Iran (Yazd). Dermatol Online J
2007;13(4):1.

15. Nourbala MT. Skin cancer in Yazd. Iranian Journal
of Dermatology 2007;10(1):13-9.

16. Iraji F, Arbabi N, Asilian A, Siadat AH, Keshavarz
J. Incidence of non-melanoma skin cancers in Isfahan.
Iranian Journal of Dermatology 2007;9(38):330-34.

17. Aghajani H, Etemad K, Goya MM, Ramezani R,
Modirian M, Nadali F. Iranian Annual Cancer
Registration Report 2008-2009. Ministry Of Health
& Medical Education Health Deputy Center for
Disease Control and Prevention, Cancer Control
Office: Tandis; 2011.

b Journal of Health and Biomedical Informatics 2017; 4(1): 39-47


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

Ol )52 g 0315 puld

oMo puf Cowgy b g (5915 2213

18. National Library of Australia Cataloguing—in—
Publication data: Lifestyle and cancer: knowledge,
attitudes and behavior in NSW 2009 SHPN (CI)
120203: Cancer Institute NSW; 2012.

19. Rajpar S, Marsden J. ABC of skin cancer. UK:
John Wiley & Sons; 2009.

20. Housman TS, Feldman SR, Williford PM, Fleischer
AB, Goldman ND, Acostamadiedo JM, et al. Skin
cancer is among the most costly of all cancers to treat
for the Medicare population. J Am Acad Dermatol
2003;48(3):425-9.

21. Chang CL, Chen CH. Applying decision tree and
neural network to increase quality of dermatologic
diagnosis. Expert Syst Appl 2009;36(2):4035-41.

22. Koh HC, Tan G. Data mining applications in
healthcare. J Healthc Inf Manag 2005;19(2):64-72.

23. Berka P, Rauch J, Zighed DA. Data Mining and
Medical Knowledge Management: Cases and
Applications. 1th ed. USA: Medical Information
Science Reference; 2009.

24. Zhu L, Wu B, Cao C. Introduction to medical data
mining. Sheng Wu Yi Xue Gong Cheng Xue Za Zhi
2003;20(3):559-62.

25. Cios KJ. Medical Data Mining and Knowledge
Discovery. Physica-Verlag Heidelberg; 2000.

26. Han J, Kamber M, Pei J. Data preprocessing. Data
mining: concepts and techniques. San Francisco:
Morgan Kaufmann; 2006.

27. Duch W, Grabczewski K, Adamczak R, Grudzinski
K, Hippe ZS. Rules for melanoma skin cancer
diagnosis; 2001. Available from:
http://www.fizyka.umk.pl/ftp/pub/papers/kmk/01-
melanoma-Kosyr.pdf.

28. Nahar J, Tickle KS, Ali AB, Chen YP. Significant
cancer prevention factor extraction: an association rule
discovery approach. J Med Syst 2011;35(3):353-67.

29. Allahverdipoor H. Passing through traditional
health education towards theory-oriented health
education. Health Promotion and Education Magazine
2005;1(3):75-9.

30. Geller AC, Swetter SM, Brooks K, Demierre MF,
Yaroch AL. Screening, early detection, and trends for
melanoma: current status (2000-2006) and future
direction. J Am Acad Dermatol 2007;57(4):555-72.

31. Thomas DB. Sun Awareness and Skin Cancer
Prevention in the Teen Population: Using a School
Based Approach In Teaching Adolescent Self-Health:
Citeseer; 2006. Available from:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.
1.1.580.8583&rep=repl&type=pdf

32. Ghasemzadeh F, Etminani K, Arab-Kheradmand A,
Hosseini Moini SB. A retrospective study on non
melanoma skin cancer in Cancer Institute, Imam
Khomeini Medical Center, Tehran, Iran. Journal of
Dermatology and Cosmetic 2017; 8(1):9-21. Persian.
33. Mann AK, Kaur N. Survey Paper on Clustering
Techniques. International Journal of Science,
Engineering and Technology Research 2013; 2(4):
803-6.

34. Thompson JF, Scolyer RA, Kefford RF. Cutaneous
melanoma. The Lancet 2005;365(9460):687-701.

35. Dennis LK, Lowe JB, Lynch CF, Alavanja MC.
Cutaneous melanoma and obesity in the Agricultural
Health Study. Ann Epidemiol 2008;18(3):214-21.

36. Sarshar N, Khajavi A. The prevalence of obesity in
females of 15-65 years of age in Gonabad, Iran.
Horizon Med Sci 2006; 12(3) :38-43. Persian

37. Wikipedia. Cancers. Physiotherapy in cancer; 2017
[cited 2017 Jun 25]. Available from:
https://fa.wikipedia.org/wiki/%D9%BE%D8%B3%D9
%88%D8%B1%DB%8C%D8%A7%D8%B2%DB%8
C%D8%B3

38. Latifi Z. Skin cancer caused by sunshine. 2011.
Tebyan. [cited 2017 Jun 25] Available from:
https://article.tebyan.net/172806/.

39. Thangaraju P, Deepa B. A case study on perclusion
and discovery of skin melanoma risk using clustering
techniques. International Journal of Advanced
Research in  Electronics and Communication
Engineering 2014;3(7):723-7.

40. Houtsma A, Swami M. Set-Oriented Mining for
Association  Rules in  Relational  Databases.
Proceedings of the Eleventh International Conference
on Data Engineering; 1995 Mar 6-10; Taipei, Taiwan:
IEEE; 1995. p. 25-33.

Journal of Health and Biomedical Informatics 2017; 4(1): 39-47 \itd


http://jhbmi.ir/article-1-204-en.html

[ Downloaded from jhbmi.ir on 2025-12-13 ]

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

2017; 4(1): 39-47

Determination of the Most Important Factors Affecting Non-Melanoma Skin
Cancer Using Data Mining Algorithms

Ghasemzadeh Foroughossadat!, Arab-Kheradmand Ali2, Daklan Soroush?, Shabaninezhad Alireza*,

Garajei Ata®, Etminani Kobra®*
* Received: 30 Mar, 2017 * Accepted: 16 Apr, 2017

Introduction: Non-melanoma skin cancer (NMSC) has recently been one of the three most
common cancers in Iran. Inappropriate management of the disease has led to an increase in the
prevalence and overhead costs. Data mining techniques are helpful in the analysis of patient records
and accurate management of diseases. This study aimed to find hidden patterns and relationships in
the data of NMSC patients using data mining algorithms.

Methods: In this applied study, study population consisted of medical records of 828 NMSC
patients referred to the Cancer Institute of Imam Khomeini Hospital in Tehran during 2006-2015.
Demographic variables and NMSC risk factors were clustered using K-Means algorithm. Apriori
algorithm was applied as well for extraction of association rules and determination of patient’s
common information with a confidence of > 0.9.

Results: According to the studied variables, NMSC patients were classified in four clusters and
three important factors influencing the disease were identified as abnormal BMI, high risk
occupations and previous history of cancer. Seven rules were approved by association rules and the
highest associations were found between the past history of the disease, the involved site, the
relapse, and the type of NMSC.

Conclusion: For the first time, this study could highlight the most important factors affecting
NMSC using data mining methods. These factors should be considered either in self examination or
screening skin tests in high-risk groups. In future studies, the contribution of physiological,
ecological and genetic factors in the development of skin cancer should be jointly investigated as
well.
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