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[rule DIS DIS X SYM A:

(?1 ddx:diagnosis dis:DIS X) € (?i ddx:has_sign signs:SYM A)
noValue (?i, ddx:hasNegSign ddx:DIS DIS X NOT SIGNS)
noValue (?i, ddx:hasNegDT ddx:DIS DIS X NOT DTS)]

adlw Juio 43 (5 lows panduid (49 1 U

ol X

oar Slp sl BV USE el @l g6z gl p6
LS)L"‘.‘.‘f RS MT)Q 5 )5).\ L;\.D:ASLJ:J 9 wﬁ)&c ‘91&3

[rule DIS X _NOT _REST SIGNS:

]

(?1 ddx:has sign ?x) notEqual (?x, signs:SYM A) notEqual (?x,
signs:SYM B) notEqual(?x, signs:SYM C) notEqual (?x, signs:SYM D)
notEqual (?x, signs:SYM E) <> (71 ddx:hasNegSign ddx:DIS X NOT SIGNS)
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[rule DIS X NOT REST DIS:

(?1 ddx:has diagnostic test ?x) notEqual (?x, dts:DT 1) notEqual (?x,
dts:DT 2) 9 (?i ddx:hasNegDT ddx:DIS X NOT DT) ]
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[rule DIS X NOT REST DISORDERS:

(?1 ddx:has disorder ?x) notEqual(?x, dis:DIS Y) 9 (21
ddx:hasNegDisorder ddx:DIS X NOT DISORDERS) ]
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[rule DIS X DIS_Y DISORDER WITH SIGN:SYM C:

(?1 ddx:has sign ddx:DIS Y DISORDER) € (?i ddx:has sign
signs:SYM C) noValue(?i, ddx:hasNegSign ddx:DIS X NOT SIGNS)
noValue (?1, ddx:hasNegDT ddx:DIS X NOT DT) noValue(?i,
ddx:hasNegDisorder ddx:DIS X NOT DISORDERS) ]

P K Jse 53 (6 low (el Sy il Y e JSS

4 bgsye pMe/ladlis sliws saimd Lis S oY dlaly 4o
& by wasuis sbcws dlaw samy s DT o)k
ool 0 Dbl lgs e saimdy lis NE (¢ )l
i Jae p aibiee (lew (1l b badye slacodgrge
Jio 31 st o sl syl sl D! (93 Sy (b
s g il ) o3lizl b (5 ko ) ST sl oo i
s Aalgd ¥ INE jlide cil odd Jdo pasuis sla
Al odds Jao bacudgnge ded odliiwl b (gylow ST ccules
L aiian ilon & ol (258 L 05wl ¥ NE s
Al Jas asis slcws g badl sl i sslal
sad ylis (Ki) o3l) 5 540 salgs ¥ L Y NR lade s
(asends slocuns 5 loailis [idle) il (slaasly sl
Lol Ki (6)low 5o

o=l 3 stz Jue 3 0ad (Ahb (il 4 g L
sl 035 Gyl S5 lite (gl g ylon et S o
S ial3dl Ly oM e ilen ¥ ]y ol s Lo
Wegeo i s gylon M g el slacus § M
Dyed dnled Iy (iol38l saclal Cygo 4 0 ol dlaa
oS opilg 8 aloul (ile 8 olass saclas isliél s
e gm0y degomen 5)low 9 Sobow 1 Ul
e

Sl gl I o sl (S Jae ile ionen
SYM_A"1 S o el 0)5— ol 0 asilon
33,5 sl b sl K, 'DT_2 ,DT_1.SYM_B
ol AU Jise oS 4 oilg8 ol Sl b b ol L
e 3 sl )lony paeits 4 B i glugw o >
Jsie & "DT_2,DT_1 SYM_ B SYM_A "«
Ol ABlge (395 odlisel ool | (S5 2 b 9) 599
(X slo) rlon e &8 93,5 sbml S8 cunl p3Y
b o balisf poMe) Ll glaasl a5 le; |,
Bl 1) w95 e (Byme Y (g)lon Jolid (s
Sl

So (Y )len) olow (L laassl I S ja ol
ol & cnla dagi b jge cul 53 098 Mg HL e (198
OPLS s gecme > (elis/@iMe) 3 0> 4l ks (6)low
2 SYM_C! s o Se) 3y oy o
"SYM_E" il S s "SYM_D" 4,

e iy sl il dde (g8 S oB
adly Sl bl )3 1550 ol ol 5 30 ey
S sl p5Y ol s Sl b amd e ola] Y alas, el
298 duwloee 4Bl leie 4 (jlan "KL dogy (5)low

NR =S5 4 DT + NE + ¥*_, Size(k,) ()

Journal of Health and Biomedical Informatics 2017; 3(4): 272-286 YA+


https://jhbmi.com/article-1-165-en.html

[ Downloaded from jhbmi.com on 2026-07-04 ]

JRe2 9 (59l 031339,

P N 950 Cudgge (W,

T & e

asgoe (D" 5 p5Mle degoe IS A8 ol 5,8,
(maets slacns) Lajtlojl asgazee "L 5 lags,lows
oS oy y 5 g ) gliel (pled il

ooled saclar il e > (gl gdlpindns Sl
Al e 0ad Syl plicwl iled 5 odaw A
)50 Cdgrge Jdo pd ol dled iy pliiwl yile B

R1: (s €85),(d e D), symptom(D,S) = symptomOf(S, ) Jsl gl
R2:(leL),(d e D),diagnose(D,L) — diagnoseOf(L,D) tpgd ol
R3:(ceC),CcD—- (ceD) oy (il
R4:(d1 eD),(d2e D), symptom(di, D) — symptomOf(D, di) ol ol
R5: symptomOf(x, y), symptomOf(y,z) — symptomOf(x, z) oy o8

2 X2 s 9 o0 Symptom O (oo 9
=V gd 58 0dd (s byd 93 & 2980 2l (59
odd iy X, Y e 5 g o SYmptom OF"" akal,
iy Y, 2N e s 93 e SYMPtom™ e, Y sl
A5b ol

5 gliiwl cas owled e el p aw dlie cpl
Chygo & uubs sy u;l);l.u Lol 044 LS)L“‘“’ L)M“"
Dy 50 dmsle

NR=NE+NL+R (¥)

s (Wde)cudgge dlass NE I jglate (V) o, j
b gylon aswis ) odd odlaiwl (v g (&hlow ¢ paduis
A Codgrge awpd g ol ol NL il e
Caz &S od)lse ) Milbie Foml sl sbage
2 e dads Jldlo g canail | badiged yigr Copde
Gl R opgw 56 sile 560 edlitnl cydgsge Hidble
S ol Bl glagilon (Shy o 0l Sy
S Sloj 0 ke ey op8) ik S b g jae Ml

3l ot ozl S1ato (gl g ylans wiMle 5 &S 3950

=W

Joiz 53 0390 ledMbl 3.b «(g)lom (anseid (ylg8 dlass

» Slen g cede o "symptom O Jgl 58
=V 129 )5y 0l (e by dw o 9800 2] (590
ol =Y 3l 'S Me oM 4 slaie S Me
nepr

dofy ¥ sl DY dlaglen oW 4 sl
ol iy 5 (G ylors 5 @l slaudS (e SYMpPtOM”
abl, WSe "symptom Of" o, (poen sl
b 'Symptom™

Sl ilow 9 code op"diagnose Of'' g s
inlos=Vilgh H1)8 0 odd ot by dw oS dgd e |pl
"O" e - sl LT sl oS 4 sl I
daly ¥ sl DY oGl oM 4 sl
oy len 5 Shislef] sla IS "diagnose”
" abl, WSe " diagnose Of'abl, cpuocen il ot
b diagnose "

R 0l Gead byd 93 45 39800 2] Sloj pow (1938
-y il "CY L 4 slae MCYglan) nigd
"C o lon olT a3l "D oMS dsgeses 5 "CM NS
Sgdge "D NS 4y sl "

2 Slen 5 Slen o "SYMptom OF" i )lee 158
=) 0gd B odd (e byd dw &S 35800 2] ()9
Solos =Y 230 "D (gjloy S & laie "AL" 6l
dal, ¥ a3l "D Gbgilen oM 4 sl d2"
o iy A1, 02" ¢ lean 95 WS e "SYymptom”
abyl, WSe Usymptom Of" ), «peomen .l
Asb e 'Symptom™

Y\ Journal of Health and Biomedical Informatics 2017; 3(4): 272-286


https://jhbmi.com/article-1-165-en.html

[ Downloaded from jhbmi.com on 2026-07-04 ]

‘0)% a)Lo.J} Qg b)gb 4“"&0 db‘.«m}

S 3 S § 9 Sl Soilo 59851 alomo

Solons i (o Az Jdo 5> LMDl g0 don leie
5 by gyl coodle o 315 ads «db bl
g2 a5 ol dag by (BB des il (93959 Ol
Blo jalate a5 ome job 4 Wlgny a5 3l dgng (glaidly
a8 Jes oD plaie (B des (glen
i Jie o paseds gl aS Lol g e okl )3y
b GlaSy Heoxe Cudgrge (ol Ao 9 (Ao
ol 03l iglad ¥ Jodn )0 iome job &y (oolpiiin oo

) 5 03505 el dsgeze yj SHlow @iMe g (J3lie)
e jlidyge oalgd dliai g ()len paedd (ISl 590
I3 a9 B o Jas 1) silew s
Jae a0l LS Y Jodn > dS job lon 05 0
2 dg Lyl 1y calisee Vs 3 jasis HUly dawsis
PSS Jb

» pasels 2Uly gl olgd (b s 4 edle s
208 (699)9 L Jle lois 4 0l ) Yl ples
o cld Lyl o)low pasis 4 B LS wle Jie

b aia g 0dlw Jao ;0 passidid @il dmslie: ¥ Jgas

P X Je o3l Jo ) IR
8 alos ol ales Qoo A D) \

A bl g (8 alos B bl o5l v
de A oloyb ¥

ol ales ol ales 5 A dudB 3,0 ¥

Cr,K,Na

BB pleby a0 CrK,Na g ;45 L 0
des Cr,K,Na y s byl 5

(J3hte (6)lon 3929 pic) (3939 £ S 0 (rdaw i
leMbl ol v 53 g 63505 Hld) SewdlS Jao dilon
i3S oo B Gl gy 5 (alsB Sl

e o S0 pgnn Ceppgga ity s
ol 00535 dwbro () aaly Gulol p (gylew (asuis
Gl ola8 sy g o 0aud S j0 a5 job ylen
sl § Mo D 4 g 009 S g ylow (arsuids
A )3 Bl ed dlly (Gilow 3 00Dy yi paiS
asls S by g @ide sl (sl L g Rl L
Ooled dlaws (leMbl 0bj w13 5 4Bl puusd (puiled dlaws
= 0818 (Ahb el cnl o S cod M (6 S
Sobon andS ) 0ad 483 )15 4 sacudgrge bl
oled jd Lasds Cas ol dlaxs > e 4 ASb o
pis Jod 4 B ol (ol 3 ki 9 0352 ¥l 0)lge
dle So L plp pards gl d92g

Sl 5 5Me (639)9 (sl 2 1) 0ad (Bpee oo
oieled | 4l i aegamme 1uj (il @M b g (5ol
o do LS Jae dw ;b dbgiye Jldged 3 .0 0
St Jl3)90 (w198 Slass 53 gl 5 0392 lagsleny (sole
Mged 3 &S ek ylen LCuwl 0130)5 duwlrs (V) dlaly yolwl
Ol b gylon asudd (gly uled dlass g o 0053 V)
scws g 05Me dlaw 5l b BB ol a S 039
L doet )0 bl ()lon y2 )3 odd iy pausls
Maw pasdd cuwd b g oMo dlaw jials b 4 yislssl

A8l oo Sglite (15lg3

Jde 3 cdls cpl ) il 0005,5 doloes (V) alayly bl

Journal of Health and Biomedical Informatics 2017; 3(4): 272-286 YAY


https://jhbmi.com/article-1-165-en.html

[ Downloaded from jhbmi.com on 2026-07-04 ]

S 9 (5591 031359,9% s N e Cudgnge Lis)
el slasd g e
16
14
12
w10
3
]
- 8
3 meis
° [PPSR
a B Oy>a Sidgnge
2
o
IESRLVCE N CH FERNCE £ S G i I S SR A S P Y- P | (&3 s30T A 5 P
sl e Sae Sleane

i Glagunss g W (63959 (bl 1 (oailed S1axi (sleluo 13905 1YY l390d

A i j cdl cpl g il 00y )5 dwle (V) dlayl,
| BV P PRALY l.bd)lou L;ol.u um‘ 4 ).)L; cubda.m
Slogh (S ylow o Sledbl e & (0l slaws LS
ol 00 gy Gxlow 41 (6l (5)lowr (69959 45 ]
D9dise 033)5 5 dbgiye (g)low csllail dpslone Sl g

Car oAl A e Cudprge sdleidn Jae
Cawl 033)5 dlre (V) dasly ol 0 (g)low (asuis
e & B dlee led o i & (oolhiin Jse
Maw & iled sl L8 el dilen Sl il o o g )low
o5 (Gylow CleMbl ioli8l b g anidly (S bcudgsge
t\]a;‘) uu)a.: d)Lo.uua.\MJJ) LJ.AA u;‘ » Jubuou
e plon b (g)lon

12

10

Sy s
@

neend glgtnd g g )l

P Glow pasuis wle bl Y Hbsed pey s
alys @ Gl 299 bl g 1y oad (Byme slaJse
b paite jobo & &5 pasull Glcwd 5 g)lon s
|, aisbe S5l slem g5 5 9 )b bloyl o len
OleMbl dg3g pas o 4 Y Hlged o md o Gisled
oats BB (e g > G 2lo)b ilow lidyge
Al e
= Solen sl Cua olgh A (ST Jie 5
Mged j3 &S yab lad il 0430)5 Al (V) dlaly ol
I So g paseis 4 B SwdlS Jao 09 0 0053 VY
225 Soloen (53979 coards pis > Al o b jlow
Wdbiee SYL oo ilan laialejl olyen ) asgaone
Jd 5 andlis sgeg ilew g U1y (oo nl 0 &S
e > il low b silew b3yl o pas ol

P

W e gy pa

YAY

Lt

PPEORCY N P R FET) elf bl an ael  Basae ol O TP

sl eaa 30 sleaaa

ol aeseid

Bl S g 55l (63959 bl 32 ailg Bl (lale o903 VT 13505

Journal of Health and Biomedical Informatics 2017; 3(4): 272-286


https://jhbmi.com/article-1-165-en.html

[ Downloaded from jhbmi.com on 2026-07-04 ]

‘o)l{;; a)‘.wfé 40 g a)gb c“ﬂﬂa Qb’.«m}

g

ol (el

e S sl g g lews p e

10
"
=]
a
' ERSSS
o

e st LlaglU T Pt llie W e

- i
et i
L gy

! sade Faon Sk

A 30 Ll

s Gl g 5 ko Cuodle 5399 (bl i ileB ass (glalye Jf3903 )Y I5g00

aS Lol 5l s 0 odl Ginles (gjlow Caodle g aarsis
OBy ole > (Kb pasels Caa By I el
Jgie & Bl ol layls s plgie bl
Dged odliiwl  pansudd Cowd

o S sojer plo 1 Wlg e wluss cpl pimen
sbcws plo l plgee oje cal 2 29 jlwesly
By g Yb s Dged odlitwl gl cus paskis
oszen 550 el I Glgie 0ad o3l Sled
Cong) 9 03905 o3l (Gllog o (gl Hlad (claygsTs
905 (Siluciipe o8y Jlainl lie oll 2]y baislow
2w da e Codgrge plyis Cov (Olddy Jue
vasuis 4 B OV el (SewdlS Jae B

ol Bl xlaw L e Wl pioren 5 03 (5)lew
Tobow 9 (el glacws g Mo Jud )l cleMbl
b g 42l 80 Gasds (g olas )3 (Jlite slas)lon

2 1) gilew (asis oUles pled dlass JBls

References

1. Payne TH. Computer decision support systems.
Chest 2000; 118(2): 47-52.

2. Faruji A. Intelligent decision support systems
[dissertation]. Mashhad: Payam-e Noor University of
Mashhad; 2010. Persian

3. Mabotuwana T, Warren J. An ontology-based
approach to enhance querying capabilities of general
practice medicine for better ~management of
hypertension. Artif Intell Med. 2009;47(2):87-103.

4. Berners-Lee T, Hendler J, Lassila, O. The semantic
web. Scientific American; 2001.

5. Talebian M. Data retrieval for semantic
web.[Thesis]. Tehran:Shahid beheshti University of
Tehran; 2007. Persian

6. Jovic A, Prcela M, Gamberger D. Ontologies in
medical  knowledge  representation. In:  29th

S 35 4o 9 S

Alor- , Rodriguez-Gonzalez L b zb ,
s Shy 5l (S e L> asis Hernandez
5 Llen S cwle Jds 4 (S 0je Lol
sl oUlys 45 Cuadly ol ol byl b sy claaily
e sl 43S ablie JSie (ol b Mg o5 oo S
vacuis Cas & Cal ol dlis pl ol
Ol i dudd 30 S pde @M b hasye sbaslon
5 pline glop g (S Sl (gl
Coled a4 00,8 byl (ghlew pasrid ¢ zlidwl cas
by blon padls Cua (uww (Phb 4 e
Ol &l O" glizwl Jao 3l eolatwl s el oy )3
Ol ol ST (iomen
Dy e )KYlg I) glicnl B> (Wb (6)l5087 wyd o

So bbb gl i Sl gt ol S
gt olol 5 Cand ol 45 0L e S jiie cdls

9 0394» )J..\Jdua.sul 1) JM 5CL.u.w‘

slacws glee cov glagilbl p s o bl

International Conference on Information Technology
Interfaces; 2007 Jun 25-28; Cavtat, Croatia: IEEE;
2007.

7. Javanmardi S. Access control model for semantic
web environment [dissertation]. Tehran: Sharif
University of Technology; 2006. Persian

8. Breitman K, Casanova MA, Truszkowski W.
Semantic  Web: Concepts, Technologies and
Applications. 1st ed. Springer; 2007.

9. Rodriguez-Gonzalez A, Alor-Hernandez G. An
approach for solving multi-level diagnosis in high
sensitivity medical diagnosis systems through the
application of semantic technologies. Comput Biol
Med 2013;43(1):51-62.

Journal of Health and Biomedical Informatics 2017; 3(4): 272-286 YAY


https://jhbmi.com/article-1-165-en.html

[ Downloaded from jhbmi.com on 2026-07-04 ]

JRe2 9 (59l 031339,

P N 950 Cudgge (W,

10. Kahn CE Jr. Transitive closure of subsumption and
causal relations in a large ontology of radiological
diagnosis. J Biomed Inform. 2016;61:27-33.

11. Podgorelec V, Grasi¢ B, Pavlic L. Medical
diagnostic process optimization through the semantic
integration of data resources. Comput Methods
Programs Biomed 2009;95(2 Suppl):S55-67.

12. Dixon BE, Simonaitis L, Goldberg HS, Paterno
MD, Schaeffer M, Hongsermeier A, et al. A pilot study
of distributed knowledge management and clinical
decision support in the cloud. Artif Intell Med
2013;59(1):45-53.

13. Riafio D, Real F, Lépez-Vallverdi JA, Campana F,
Ercolani S, Mecocci, P, et al. An ontology-based
personalization of health-care knowledge to support
clinical decisions for chronically ill patients. J Biomed
Inform 2012;45(3):429-46.

14. Zhang X, Hu B, Ma X, Moore P, Chen J. Ontology
driven decision support for the diagnosis of mild
cognitive impairment. Comput Methods Programs
Biomed 2014;113(3):781-91.

15. Ebrahiminejad M, Hassanzadeh S, Jalali M.
Ontology-based anti-diabetic drug recommender
system. National Conference on Application of
Intelligent Systems (soft computing) in Science and

Technology; 2013 Mar 4-5; Quchan: Islamic Azad
University of Quchan; 2013.

16. Torshizi AD, Zarandi MH, Torshizi GD, Eghbali
K. A hybrid fuzzy-ontology based intelligent system to
determine  level of severity and treatment
recommendation for Benign Prostatic Hyperplasia.
Comput Methods Programs Biomed 2014;113(1):301-
13.

17. Sadoughi F, Sheikhtaheri A. Applications of
artificial intelligence in clinical decision-making:
opportunities and challenges. Health Information
Management 2011; 8(3):440-45. Persian

18. International Classification of Diseases, 10th
Revision.  [cited 2017 Jun 8]. Available
http://icd10coded.com/cm./

19. Lab Tests Online. [cited 2017 Jun 8]. Available
https://labtestsonline.org./

20. Protégé. [cited 2017 Jun 8]. Awvailable
http://protege.stanford.edu./

21. Jena Ontology API. [cited 2017 Jun 8] .Available
https://jena.apache.org/index.html

YAD Journal of Health and Biomedical Informatics 2017; 3(4): 272-286


https://jhbmi.com/article-1-165-en.html

[ Downloaded from jhbmi.com on 2026-07-04 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2017; 3(4): 272-286

Multilevel Entity-based Approach for Medical Diagnosis Support Systems Using
Semantic Web Technology for Diagnosis of Diseases with Common Symptom of
Chest Pain

Norouzzadeh-Ravari Maryam?, Sattari-Naeini Vahid?*

* Received: 16 Dec, 2016 * Accepted: 4 Feb, 2017

Introduction: Decision making Support Systems, along with Semantic Web technology, develop a
new approach to help physicians in the diagnosis of a variety of illnesses. On the other hand, medical
ontology is a knowledge model of clinical domain including all the concepts related to the diagnosis,
treatment, clinical procedures and patient data.
Methods: In this developmental-applied study, a system for the diagnosis of diseases in various
fields of medicine based on the chest pain as a common symptom has been developed. Various
symptoms, diagnostic tests and also the intervening nature of disease, meaning that one disease
could be a diagnostic symptom of another disease, have been considered in this system and by
applying it, real data of patients hospitalized in Shafa hospital in Kerman/ Iran have been studied
through Protege software and program language based on Jena rule.
Results: The proposed method was compared to conventional and multilevel methods in regard to
the disease diagnosis and the number of required rules. The proposed method, as opposed to the
conventional method, is capable of detecting disease at the most inner level. Furthermore the
proposed multi-level and entity-related method is capable of detecting disease by means of just
seven rules even in the worst cases.
Conclusion: Multilevel entity-based approach accompanied with semantic technology is an effective
approach in medical diagnosis systems.

Keywords: Decision Support Systems, Semantic Web, Medical ontologiy, Rule inference, Medical
diagnostics
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