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Implementation of Ontology-based Clinical Decision Support System for Management of
Interactions Between Antihypertensive Drugs and Diet
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Purpose: The influence of dietary composition on blood pressure is an important subject in healthcare. Interactions between antihyper-
tensive drugs and diet (IBADD) is the most important factor in the management of hypertension. It is therefore essential to support health-
care providers’ decision making role in active and continuous interaction control in hypertension management. The aim of this study was
to implement an ontology-based clinical decision support system (CDSS) for IBADD management (IBADDM). We considered the con-
cepts of antihypertensive drugs and foods, and focused on the interchangeability between the database and the CDSS when providing
tailored information. Methods: An ontology-based CDSS for IBADDM was implemented in eight phases: (1) determining the domain and
scope of ontology, (2) reviewing existing ontology, (3) extracting and defining the concepts, (4) assigning relationships between concepts,
(5) creating a conceptual map with CmapTools, (6) selecting upper ontology, (7) formally representing the ontology with Protégé (ver.4.3),
(8) implementing an ontology-based CDSS as a JAVA prototype application. Results: We extracted 5,926 concepts, 15 properties, and
formally represented them using Protégé. An ontology-based CDSS for IBADDM was implemented and the evaluation score was 4.60
out of 5. Conclusion: We endeavored to map functions of a CDSS and implement an ontology-based CDSS for IBADDM.

Key words: Ontology, Clinical decision support system (CDSS), Interactions between antihypertensive drug and diet
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Healthcare professional viewpoint

Algorism and program for
hypertension management

IBADDM ontological-based CDSS viewpoint

Clinical decision making support

Computerized provider -
order entry Java
Ontology-based CDSS application
Electronic medical record N
Checklist
Clinical path Computerization of information Literature

review

Evidence based guideline

&
KCD-6

&
/ Drug site

Extraction of data

Approaches for improvement {?

Problems in Management of Interactions between drug and diet

None compliance with contraindication

Lack of knowledge and continuous drug education

IBADDM=Interactions between antihypertensive drug and diet management; CDSS=Clinical decision support system; DBMS=Database management system; KCD-6=Korea

classification of disease 6th.

Figure 1. The research framework and system architecture.
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A. Entity-relationship diagram.

Disease code(PK): 10 length Drug code(PK): 10 length

Drug code(FK): 10 length

Diet code(PK): 10 length
Diet code(FK): 10 length

~

. Drug name: 20 length
Disease name: 20 length
Drug ingred: 30 length

/1 Diet eng: 30 length
Diet kor: 20 length

Diet image: image

Interaction level: 10 length

<Disease data> <Drug data>

<Interaction data> <Food data>

B. Physical entity-relationship.

PK=Primary key; FK=Foreign key.

Figure 2. Entity relationship diagram (ERD).

http://dx.doi.org/10.4040/jkan.2014.44.3.294

www.kan.or.kr



298

3 AT AL §13 0] T DBO) 9 T, G
QA| OR T O, OF Alo] ABALE, 2 34 4IRS,
FUBYLA Ao] ABAG0 2 Y ato] AASH N, Fele] 4

O
r

-+ ‘hypertension;, ‘antihypertensive drug OR antihypertensive agents
OR hypertension drug, ‘drug diet interactions OR food drug interac-
tions,, ‘Interactions between antihypertensive drugs and food’ 5= 1
1o sl olek 2 A sheol 5R10) AE7) 24
AR AHGBIGom, el TS AR o Aol A
A Hole2 BT At I NM AE 7=
0] 945 7 2 INO.2, lst 4SS
LM, AR} oF2-2 INS| WA 2 vHEo] PAEolE8-& eds)
of gk AL} op e Aol L}

AL OHU]- oF =31}t KFQXkQ.O] =

g o

g 401'

¥ rlo 42

FEEE
4Jo l% l

>

oY gl
)
of
ol
2
o
=
ol
ol

o]
%
o752
crgat A0l Eﬂ°1
IBADD tjo &
dlojie] 714

2) IBADDM 2EZX| A 2 7=

%%EX] 7] (27] 8etAle] whet IBADDM 252 A5 -5
ST (1) B2 Gzt w9] o), () 7|E LB2A AR, ()
EEZA iﬂ%‘% N S22 9, @) AlS £ o183l
7+ A o, (5) CmapToolsE ©]-8-3H 7HEE2] A4, (6) A1
S22 A A, (7) Protégé S )-8 FAA | 2E=A] 5
) IBADDM &2 Z]-7]4F CDSS2] JAVA prototype application

al A=

= EI'CT-

sebAlo) TS A 0.2 Al m ekt ek () L E2A
et W9l 7919] S| RABIHIIEAL 22, HEZHEA} 220, O
SARE 191 M9 191) 291, O 19D R TAE FA2F e}
), 2 B2 7] CDSsol ERHE 715 A AT 5 4
DB, Alo] 484 9 AR AR LERA ¢
2ERA 50 9, 2BEA
el 2 el 401 4o
L2 g

L.El

r}o uﬂr

—
>

el

S X oox 2 dr @ oo
on o o ) il
il
'l-i-‘E'%‘nHF)i
o) e ]
AN
o M o
HUH;JHUO}‘L
5
S B¢
rlrﬂ‘jé@
O;R.
foﬂﬂ‘)‘
HEHI

- g
l04J
w2,
>
Ar

-0,

w

Z

)

=

2

o

O
=
[3S)

3%474] of ot Xk
A7 7164 QoA 4h=5
2 &4 %%‘Oﬂ*ﬂ NEES ettt 2524 /HdES
AR 2522 7 gl
theh HehS Ittt (5) CmapTools28] o]-&-8to] =24 A%

ol 4y
N
10
ol
o
ox,
filo
o
)

2 rlo

www.kan.or.kr

3 4:490) A 2 WS SI1F ASH AdRES st 2
B22)9] 715, S B, B, debd 2 g

2 _?46]] 7k 7 3ol A H7)e1SEL (6) IBADDM &2 4]} 7]
LEZ 2] 9l &% AMAE L ET ]9}o] AFe Q-2 A3} Y ALE-

P B

F

235017 915101, BarrySmith} /-3 411091 &2 3
23231 Basic Formal Ontology (BFO)E 49| B2 X2 Al-&3}

ek 491 S BRAL AN kel AR, Yrolst e

ERA5 45284 B TR 9990 382 917t 71

Aol 23 5 AFUHIL 0) oFE PlugIng B Pro
]_

OZJA

=

plication ©. 2 £-E=2 2|74t CDSSE & W A3 oF&-4]
o] A Ag MERS Sk R el 74 B M QS

215 A7) Qlefafol A5 ToheA87 <)
Interface [GUI))E &3}k

3) IBADDM 2E2X|-7 T
stet 7idstel 2dA = -

SE2A 754 A5 A )
o Al el v AukAlel A4S Biol, ek e
ofe} gh7el] £12j2) R o] §3le] HAjsh AR A 5T A
A& FE3HE Bl LERAY AT 584 A%
2 9J8) o} g wiol 4 LB 2] AN dhat 5} A=
£ asioint S BRA|0] JoH PES 918 e} 29l0] &8

Asstoon, LERZA AR 39| -840t A

= 2|21 Te) o} SAIobd bl AR 2 AL

BAsRolct 2522 EFol| gt 77k (R, A,
_]

X, A, A8, BB L HEA) B7HE 9190 57 Likert

r2
ol
my

}

1. IBADD HIO|E{H|O|AL| 1= 2 HE

IBADD df|o]EjH|o] A= 1,262709] OF &, 207]2] 4]0], 4,64372]
F22-E- B 1719 A HlolEE £edsto] -5 ATk DrugTable
= FAEYANE 23, HolE 7+ A2 9fal] 2ot
EoA AlFdthe FEREE 7IE7] = AAshal e, AlAIEA7
F-AFs7)el ook A M-S 95k HeAIE|(WHO Collaborat-
ing Centre for Drug Statistics Methodology)7} #2]s}+= ATC I =

http://dx.doi.org/10.4040/jkan.2014.44.3.294



STSRTI-A0| AEES BaIS 9I5t 2E2A| T[40 YMOULHHKIPAIAY TR 299

(Anatomical Therapeutic Chemical Classification System)& &74| /13- 2. IBADDM 2EZX| 71=1t CDSS 76

S19ck o] SLEAAL of o) 288 B} e 54| )

2} B2y oFE 2hg H ol m}a} ko o) o] I =T} SR TBADDM Ontology-based CDSS+= YAl GUA|-4o] A5 A-8- 3
el 2 ghobgo] ofe] o] LES 71 4 Uk oS Sol ol el Slek £ER A/ CDSS] oFAfolch BADDM L A/2]
AR ALke] 79 57t 5?’“7‘”1 A AOTADOS S, AR RIA] 5 S A4S 918f] Protégéot= HA7 | S o]-8-5F3it: Figure 4-A
Al BO1AC062, Z1=3GA21 79 N02BA0IS 7HA|H, -2 A& + 7|5 =2(Description logic [DL)Z & 7153t 5926712] S
A3 GG AT AR T2 AERO| SFESE 20 3 SHsTlel A ALgstel TEe L BR A A )
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EaljAE Yol F = Aol= N, 20| A ARE- S MO AR T Protégé S ©]-8-519] o}-2-7]4ke] IBADDM Ontology & 123151
AA5}o] 4,64372] AT AE- glo|El & A4S Diseaselable>  Tf IBADDM Ontologyol| Al S&l2= owl:Class= FEH =™, A 319
KCD-6 =9} AH-S- kel gF5 ch2 A 2718k =9l 29 AS A= rdfssubClassOf 2 FEHEIT): Figure 304 24}
PR ST PR IO 0L 3 g 4450 o a4
P ASELERZA a2 E83 S AAsFACE ™ Lossartan_potassium¥} 3A| S W O, rdfs:subClassOf 2h= 454

To T =

_\'ﬁf

<owl:Class rdf:ID="Level_3">
<rdfs:subClassOf>
<owl:Class rdf:ID="Level"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Drug"/>
<owl:Class rdf:ID="Lossartan_potassium">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>621802070_Lossartan_potassium_Z X} H</rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Drugs"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Diets">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">4! 0| </rdfs:comment>
</owl:Class>
<owl:Class rdf:about="#Level">
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">drug_code_1 level_3_% 5 = </rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Interactions"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Level_4">
<rdfs:subClassOf rdf:resource="#Level"/>
</owl:Class>
<owl:Class rdf:ID="Ginseng">
<rdfs:subClassOf rdf:resource="#Diets"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">Ginseng_2l A</rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Garlic">
<rdfs:subClassOf rdf:resource="#Diets"/>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">7_Garlic_0F=</rdfs:comment>
</owl:Class>
<owl:Class rdf:ID="Hypertension">
<rdfs:comment rdf:datatype="http://www.w3.org/2001/XMLSchema#string">I10_ Hypertension_ & 2t/rdfs:comment>
<rdfs:subClassOf rdf:resource="#Disease"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="hasDrugCode"/>

Figure 3. OWL representation of IBADDM ontology.
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