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1) Read the training data from a file
2) Read the testing data from a file

3) Normalize the attribute values in the range of 0 to 1.
4) Let X1,X2....xm denote the m instances from data set  {fi, fo,
5) Assign weight w; to each instance x;in the training set

6) Predict the class value from weighted dataset
7) Calculate the error rate as

..., T}, n = Number of features

Error Rate = 1- (# of correctly classified examples / All) * 100

8) Fitness Function=Minimize (Error Rate)

yay

Sl i 391 55 i @l Y IS

39,9 LY jo osls caly o

v

w55 sl Lo ools asgeme slo ()5 eulass
S 1 sl o550 51 enliat | KNIN

v

KNN 5501

v

Selglin pyonn (S G

|

s 21,15 25

y

Gilw 4l @L.., &l

SOy ) (glodinigy 1Y S

sy sandS gy eaS ol Sensitivity

2 by ple 4 cans bryje cla She b ooleiuin
Cawl OlsS 039 b sl S TN

=W
(538 s )sSI b (oleiiy la) anglie ¥ Joux 5
Sglio pydis (il Sy praal C3 ) (mas &SLD
e Cas o Jodo polie Sbj)l b el ioles

Journal of Health and Biomedical Informatics 2018; 4(4): 291-304


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

Ol 9 (o> Ja) slg> KNN (sluo 52 Sgilio 09 i el
Sensitivity ,ueo U gbs dunlio ¥ Jouo
KNN & GBC Fuzzy MLP-NN SVM Decision Tree
AV AV AV -8 £y 3539
<IA- -Iv- <[00 -y Pyl Sgg pie

Jhe a4 Cans jB0js Sy b ganandls Ll

Amd oo L 1) eSS (59 b b iy sjle

SBlre olul o Sdglie priin Gopin b))
A gy oaiS aseie ¥ Jods ,» Specificity

Wb il oy 4 Cund iy gy

Specificity jlao b oo L dus o :f Jgu

KNN & GBC Fuzzy MLP-NN SVM Decision Tree
e ne -/5) -/00 -y £ X D39
QA% 120 QAW QA% /20 Pyt dg>g pis

5 ooty b,y b ooy LES O Jeds 0 Sglie
paoual ) (mac 4D (5B sl hgy b oawslde
D1 1y oolew s ) e S

G 4w L awlio gl Precision b, jlae
039 b . Shy siledde Jlie ) o059 sl S b
potiuw ad)le dgg pas b Doy dmpie Cae yd Gy

Precision jlwro U gl duy o 10 Jous

KNN & GBC Fuzzy MLP-NN SVM Decision Tree
+/Ag AN [N /AN AN £ )k g
«/39 -IAY - -0 N Pyl Sy pic

390 S yogy plo 4 Cand (oleiuin b9y (550 odmd
3adwdS SLI sy lis Sbjyl cpl bl e duwslas
s b b She il 4 cuns HI0js b S b

ol Sy

Glp dliin ciba, F-measure jle cws p
Comd Sgplie pydi ad)le 3925 pae b 3y (i
Jos2) 35l e 2l awlie 3)90 slaybgy ple 4
b Hlhme cpl el o (ooliig o9y @l awlie (7

F-Measure jlxo b o0 b6 amglio :# oo

KNN & GBC Fuzzy MLP-NN SVM Decision Tree
-[as -/ay .- RYANS -[ay pyhiw dg3g
<IN A i) Q) - Iv& £y g pis

cls gals & gjleand sbal » ooliiy b,
Glp s polie awlie ¥ IS5 o cdl cusd (g
S 29 039 Silwdirg edlinl b Sglie pyaiw (o
ons o3l Lyinled LS5 B0 e > elS5 3ily uyb jl b
S GBC 99y (£5p odd uL**—’ ¥ JSW C)LJ ol

O et dopy sdimd LS (9390 jeme ¥ ISS )

Sl o)l ,S5olass snimd i 88l yoome g dud)le
@ adyl Cumex g Jgl lo)),SS 50 bl e w505l
2 bl bl o ugele las gl cul Bolal ©)eo
Coles 53 9 3980 yiaS lad ialS Sinl cam sl

Journal of Health and Biomedical Informatics 2018; 4(4): 291-304 YaA


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

S5 G 5 P oo el

o

ABC ; GA PSO (sl S5 lapn oSl 4

11.0
105
10.0
95 a2  —4—GBC
9.03 —8—GWO
8.5.é == GA
8.0 e PSO
7.5 === ABC
7.0

o 000 0 Q0000000009 o O 0 QO OO OO

M~ =G~ M~ N3 NN = M~ o

=t st gt st T e NN NN — —

BB

GOy Joo 50 Sl gilitn oy (S iy Sy LS w00 :F Sl

sl eyl F S 55 .l amle L8 Confusion
ol 025,55 CONFUSTON s 5o 5L35 550
slajlne 1 o o9y ol b (ol Jho dunlie (ol

Y] prenaicd > V] 658 oy aw b oolpiiy Jio

Specificity

Sensitivity
b ¥ IS5 4 4595 L F-Measure 4 Precision

Y S gy (amas 46D g olakdy by (il

uu”).»l_,o )l oalawl Ly ou s 2 s LSLR’L)A’M—{

Accuracy

Accuracy = (TP + TN) / All
Sensitivity = TP / (TP + FN)
Specificity = TN/ (FP + TN)
Precision = TP / (TP + FP)
Recall = TP / (TP + FN)

(V)
(¥)
(¥)
(®)
(%)

2 * Precision * Recall

F Measure =

Precision + Recall

44

)

gl o 03> LAl Cude ¢ gy & &S ol yeS ) slaw TP
g o 03> LasuiS ke « duwyd 4 S oladyeS, sl (TN
g o 033 LS Cute chlé 4y a5 e oS, slass (FP

Ligd o 033 asis ke chale 4 45T olas oS slaw :FN

Journal of Health and Biomedical Informatics 2018; 4(4): 291-304


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

Ol Ked g (> Jat D>

KNN slso 3 SWgslio 09yt yausuuisd

s .cé,5 )8 awlis 550 F-Measure 4 Precision
Ml oo (oolpiudin Jao 0,Sdas (645 i LS dunlio
Sy Uy e Ses odnd plis Joax plie

sanlio &5 465 len sl ACCUIACY Lo L cilisee
by sl 4 Cod (gl €83 (ol Jo 358
Ol @l dwlie £ U Y Jod )0 i 4 pinres )
Specificity Sensitivity clajlxe b (o)low o

%4Y A

%4 A

% AA -||

nr |

% A¥ —|| . -

% AY Jr-"—'.—..._____'__ _.___" —

s TT—
Sk T
o HAAQA K] a
e Gneila
iy d.\%du
o . . s I (adla .
(€] S A WY QK] Aetda Jda
$J (Has 4SS psaal GA i sl J
AT % A4 9% A¥ % 4+ % AA % 4Y

Accuracy jLzo b Lo 10409 :F ST

Journal of Health and Biomedical Informatics 2018; 4(4): 291-304

Yoo


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

S 3 S § 9 Codlw Soilo 59851 dlomo

University of ) o oKL 51 Job  claosls
wlblow pasis <l UCIH(California, Irvine
Orzpen b odliiul (Glow 9 S OYMB] il
cblie (orlisl gy jl hesls asgorme (ol (sl (i
odlinl (canaib oyl 3 By (3,9] Cunday glp cluY V-
ol 0Slas g hS A ob Ll Ly p opl @l S
solcadbon sl ool Cavdey gl plo b dwslie )3 by,
loasly lp loaiiS)lorsl (Bo) dusyoo yaias g 039
8L ol pasels (6318
mhd gy we b S 8] lles o Shen
ol oS wlools slerin pluiy Jp slapeile (cla yiel )b
Tk ol 2gde ol 05 (1S (Sluding w2l ]
)5 oL ogee e (iludinn p (e Glesiedy 53 (dle
w8)S )18 oslital 3)90 (Sibjy Al )3 Cudbge b oS
RS gy Sl adlas cpl w380y,
ool o Gan o co sy o e (sloting
Sob Sl gl Sy oedle 0aiS caaib mren Culi8
age bl meal sl e (b)) e ST )
e sdlgaudin o5y 50wl (S slaodly sanddb jolaiea
G Wbl g ghe sgba oge S slealn S
Job 2 i oluiy S0 wile )3 d9290 sl yialily
Olsidy Py odle slayial)ly dajpally (gilodige 4,
& ablite (eiw)lsel s g 4525 3)b 5l gy ©)pgots
oo Nigd o malal oge (1Ko (Silodinge bawys sl
Mo edle ity Jhe 4 odel cussay gy o yelil
Jbs g ajps jl elil LU Sedee wds plandy
Sl il B ol sl o gblite (oxs)lisl
Sy oLl ) 5l asiS S sl Sgpm dils > Laskis
oge e (Silodity 3 (e Ol Yoy gedle (A5
Byyro g ol Al (S 00> dcgasmo Hloa b dwslds
Golow laodly dcgosmo pundlSung (slrodld dsgazee Jolis
o3y degazme g g Hb (g)low sedly acgeme PID
Ol sgiudib By bbd 4 adeys slew b
i)l 290 CEa Ghily (e Gl g (Shy e
By omdle alex 5l (0B ghan jloa 5l cuwl a8)5 )8
ol (> plsjl (Giludine oSl 2 e Glusidy
Oty )y odle «Se55 wi ol (S Gl Sy

oleida Hlp oedle g 2Ll 435 leage p e
Slaslie Glaal (gl 4l gomine ST 5 i

5 ok wls S slogSl ] chegarme e oyl 5
o9 0303 oGl S el Sgilie priw oy 53 S
b dbdolidnnyy JeoSS g 2k 285 )3 iy 2)9e
dy90 slmodly dcgame L aKislejl mli 5 b e
38 Owlen » dlie ol Bty hwg wdlil
byiye slatagl ub spglaen 352 )8 slinds paass
o5 215 Jod Sl (pbacusgiome Splie oyt oy
Gl ysie 5 4By Cuwd jl slaoaly (Jae bl (glp ol )lew
5 o B slas imgly cpl 3 e Ll 1y adl
@ ad) cwdjl glaodly Jolis b cuslio (slajiio b ol low:
5 b sl Shy xS 4 L ol ddlas s b5 IS
(sySodls s GBC 3,631 onlizl b ol )lowy 25dole)]
ol @lidn Jho WS (o0 it 1) Splie pri
Ojg Sy Cbl da Sy il Joli adla
priiw (mobe Slp oBe) (Brwe g BSRy 4 (o
sl 513055 oS iy il edlatl b Sgbie
Ao i )3 W5 VL (Jeels dble (sla STy
b ool ogMe aslllas oyl > idg Lo 1y (golpidiy
ol oSy Sl ) elisal b daShy o5
B3 S yadll sy (63 )Sas 4 ST w oSl
el Cusd (Shg g Cumls

sl olsidy by slaeale I VF] ol)en o UzeT
olaiwl 350 (slrodly SL > lad T 6y (il
)l3 g2 13 g polete iz & Gla Sy Sl (S 092ee
J3 Cudbga 3 shotes HISL Jdlse b Shy ol
2 Vg oo Dgune i (B33 (loj g 0MIS (gauaib
Blo b U caol oads (oM aslllas (pl > oidd dbu] i
ORIl s Calibge 5 Ciop e Sl G Shy ol
Gis 8 cul @b uyp adlae ) Gan 13 tal
2 oy degecma ) Fgwin g (6y900 nE Sy
By oedle 0aiiS ganaids I oolatul b (sanail cuddge
oSl Gl 2 (Shy bl w)sl )18 o bty
3 g0 gl e gl adlllas (pl )3 &S s 9555 (S9lS
Sl dige ) o3l 3)90 Jus 955 (S5l sl ysN]
Lol gina wul)d o by cnl 0 D9y Jlod Sy
sy ol ey Syl dcgermen; cnyite B 358 e
AsS D Jgese by &5 Cwl (bg) Sl aB)S
dcgorme | dlie cpl 0 b o odlaiel A8 sl g )lew

¥ Journal of Health and Biomedical Informatics 2018; 4(4): 291-304


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

Oy Ko g (K> Jat dlga

KNN (sla 31 SWgbie 99 )0 ansls

e Sy g 2b L ilead 5 gl
Mise (092 (lows 03> degacma 69y » Gimg}y cnl )3 023
cdy @ op S sl plejles Sdalie piiw
Soy » dlie lidss jI YL o ol s, ZAV/Y

Gl 039y glate (slrodld dc gors

G Bl (35 patiie sl odleidny () 5
2l (Bl sk 4 (lon pasds 3 o Skl S
Ol &8 3580 00> ol [+ V] ojl o (B « S
@ SRy by polie sl (Shy Coenl dxyd oxins
s Lo 5 oad ooy KNIN 26800 &y (355 5
e sl Baa gl el 25 o a5 gl
)9S odleidy oy Sl Lot i GRIF as)le o
S Sl S8y g Gl bl (s S gl
A ol KNIN 20,6301 5 ,Slas

(5 35 A

9 ORI 4 Gy lp (Sby glaesly oL 5 g
I GoSmeal 5 el (ol S oMb
Sl oS 51 ol oo anl (S > soloaly (clas )8
031> (glacSuiss (giludings (sl Sf piygSIl aile (g
Pl me LAl g deokn 05 ool (g8
rble (535 g (Souan hea I edlitul b Sgple
ot sl dlie cnl 3 Dp0 Yy 3390 loyy il
sisgg sy OBC ni oS J Slaio pyi Lymssits 5
Lar Jhe 5 g s edlatwl KNIN 00,630 mols o5be
& liudig Jdo &5 123 0 LS (gilwdnd gl L40,5 &)
By bl (s5B sl ybgy I AAYY Gwie By L
D> 6yl CBY as a5 g paenal CS ) ¢y

(13548 9 Sl
prove Odgius (rizzen dlie cpl (Baiag g oS ]
ik ol 5l Sty > 435,58 el Gl low:

olod oo (519,48 9 Sl

Owile gy aS ol il aslllas (pl (550 2ol LA eolal
ol Sy ogpe pSe (ilwdiste g e Oltdy 51
dpske Cawddy |y (g canlio jle o3 sl yial )y Wilgi oo
2 oS amy al ) dle gloj (g2g LB b
sy ol 3 Dl e sdndib > Vb cdda ol
J>o1) S5 Ob;.c:\g O] )‘l Ob;’.; &S Cawl OT » KW dbLG(-“u-’
S SB S pmeas 3 Gl be Hll Sy Sl
gl ool

Gls il K-Means ;1 [\v] K 5 Hayashi
degorne S (sl Sf w5l 5 lpleg slaesls
Ssieer oty oy setle S5 b oSy J laise
Slod,S oolawl edly  gandiwy  (gly 0aiS gabaal
3 &S 039 PID cadllas () 55 odliiw] 5yg0 030> dcgorne
Cote cad oS )3 dyg0 YEA (o 5 ol diges VEA
I M slen e ™ (S 0 8 0e e g Miglon
Oygoinl 4w jsbar w)oSl cpl HI Ky, 85
Cawd 1 pdlie 13,8 1l b bodly 1357 5aed (V) !
oAl 3aed 03 dcgerme (V) g o pbol (WSl b b,
ool b yl5590 5 (28lite odlidlyed (glaodly CBis jglaied
Gl 4l ials glaosly 5 ond siuases K-Means jl
olatl 3)50 S5 wpeNl b ogllae sla Shy Ll
looolatwl b asl ials ooy dcgesme (V) WpS 0 )
S e CEM Gdw yslaiedy plestdy oy opile suadl
Hgdoe guaib (gl 3 39290 oy 4 Cuns
w0dsS gandab 5 Sles luebl coblE il jglaied
Oyl cpdle (65300 sl oSl 5 Sas ol lis gl y
ol 0045 03latw] (Sisu jep)d s ylo 1 conds
D59 9 b i dlass ialS” 51 edlawl b (golpinig b9 5
Sl sl GBC 2,80 6,5 b oSy 035
p okSay Ju K i) s elb G b cd
0391 (3390 Slglie pydis el )3 gl (nl 3 0l
DS o pbul Jod BB oy L) gabaiey 5 Col

Journal of Health and Biomedical Informatics 2018; 4(4): 291-304 Yoy


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

S 3 Comns § 9 CeoVlaw Silo y9di] dloxs

References

1. Worachartcheewan A, Shoombuatong W, Pidetcha
P, Nopnithipat W, Prachayasittikul V/, Nantasenamat C.
Predicting metabolic syndrome using the random forest
method. The Scientific World Journal 2015;2015: 1-10.
2. Worachartcheewan A, Nantasenamat C, Isarankura-
Na-Ayudhya C, Pidetcha P, Prachayasittikul V.
Identification of metabolic syndrome using decision
tree analysis. Diabetes Research and Clinical Practice.
2010;90(1):e15-€8.

3. Edrisi M, Gharipour M, Faroughi A, Javeri F,
Shahgholi B, Gharipour A, et al. Decision support in
prediction of metabolic syndrome with data mining
methods. Pars Journal of Medical Sciences (Jahrom
Medical Journal) 2011; 9(2): 48 - 58. Persian

4. Karegowda AG, Manjunath AS, Jayaram MA.
Application of genetic algorithm optimized neural
network connection weights for medical diagnosis of
pima Indians diabetes. International Journal on Soft
Computing. 2011 May;2(2):15-23.

5. Shen L, Chen H, Yu Z, Kang W, Zhang B, Li H, et
al. Evolving support vector machines using fruit fly
optimization for medical data classification.
Knowledge-Based Systems 2016;96:61-75.

6. Jayalakshmi T, Santhakumaran 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; 2010. p. 159-
63.

7. Harper PR. A review and comparison of
classification algorithms for medical decision making.
Health Policy 2005;71(3):315-31.

8. AlJarullah A. 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.

9. Fang X. Are you becoming a diabetic? a data mining
approach. Sixth International Conference on Fuzzy

Systems and Knowledge Discovery; 2009 Aug 14-16;
Tianjin, China: IEEE; 2009. p. 18-22.

10. Alshamlan HM, Badr GH, Alohali YA. Genetic
Bee Colony (GBC) algorithm: A new gene selection
method for microarray cancer classification.
Computational Biology and Chemistry 2015;56:49-60.
11. 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.

13. Prilutsky D, Rogachev B, Marks RS, Lobel L, Last
M. Classification of infectious diseases based on
chemiluminescent signatures of phagocytes in whole
blood. Artif Intell Med 2011;52(3):153-63.

13. Sheikhpour R, Sarram MA, Sheikhpour R. Particle
swarm optimization for bandwidth determination and
feature selection of kernel density estimation based
classifiers in diagnosis of breast cancer. Applied Soft
Computing 2016;40:113-31.

14. Bellaachia A, Guven E. Predicting breast cancer
survivability using data mining techniques. Age 58, no.
13, pp. 10-110, 2006.

15. 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.

16. Uzer MS, Yilmaz N, Inan O. Feature selection
method based on artificial bee colony algorithm and
support vector machines for medical datasets
classification. The Scientific World Journal 2013;2013:
1-10.

17. Hayashi Y, Yukita S. Rule extraction using
Recursive-Rule extraction algorithm with J48graft
combined with sampling selection techniques for the
diagnosis of type 2 diabetes mellitus in the Pima Indian
dataset. Informatics in Medicine Unlocked. 2016 Jan
1;2:92-104.

Yoy Journal of Health and Biomedical Informatics 2018; 4(4): 291-304


http://jhbmi.ir/article-1-229-en.html

Downloaded from jhbmi.ir at 6:12 +0430 on Tuesday May 21st 2019

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

2018; 4(4):291-304

A Method for the Diagnosis of Metabolic Syndrome based on KNN Data Mining
Algorithm: A case study in Shohada-ye Kargar Hospital in Yazd, Iran

Javad Lal dashti!, Mohsen Mohammadi?’, Farhang Padidarn Moghadam?

* Received: 19 Sep, 2017 » Accepted: 22 Feb, 2018

Introduction: Metabolic syndrome is a group of risk factors for developing cardiovascular
diseases and diabetes in an individual. The presence of various signs and symptoms makes
the diagnosis of this disease difficult. Data mining can provide clinical data analysis of
patients for medical decision-makings. The purpose of this study was to provide a model
for increasing the predictive accuracy of metabolic syndrome.

Method: In this applied-descriptive study, the medical records of 1499 patients with
metabolic syndrome with 15 characteristics were investigated. Patients' information is
collected from the standard database of Yazd Shohada-ye kargar Hospital. Each patient was
followed for at least one year. In this paper, GBC algorithm was used to optimize the
results of KNN data mining algorithm to predict and diagnose metabolic syndrome, and a
new model was presented.

Results: Based on the objective function to predict the increase of blood lipids in the
proposed method, gray wolf algorithms, particle swarm and genetics were used to improve
the performance of the KNN algorithm. The analyses show that the proposed model with
the precision accuracy of 0.921 has a greater accuracy compared to fuzzy methods, backup
vector machine, tree decomposition and neural network.

Conclusion: Search in medical databases for the purpose of obtaining knowledge and
information to predict, diagnose, and decision making are some applications of data mining
in medicine. Hereditary algorithms can be used to optimize data mining techniques. The
prediction and proper diagnosis of metabolic syndrome by using artificial intelligence and
machine learning increases the chance of successful treatment.
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