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Abstract

Nurses have performed their nursing practice according to the standard guidelines such as NANDA, NIC, and NOC,
and recorded the information on nursing process into EMR system. In particular, NANDA, nursing diagnosis
taxonomy, has difficulty expressing nursing diagnosis in detail because it represents abstract concepts of nursing
diagnosis. So, the hospitals in KOREA have developed and used the list of nursing diagnosis on their own without
referring the international standard terminologies, and it caused the delay of computerization of nursing records.
Therefore, we proposed a ontology development methodology on nursing diagnosis based on NANDA and
SNOMED-CT. The developed ontology, systematically developed with the frequently used nursing diagnosis
terminologies in each hospital, based on the proposed methodology enables knowledge expansion and interoperable
exchange of nursing records between EMR systems. We developed an ontology using the 112 nursing diagnosis terms
defined by extracting and refining information on nursing diagnosis recorded in Kyungpook National University
Hospital. We also confirmed the content validity and the usefulness of the developed ontology through expert
assessment and experiment.
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Table 1. Nursing statements from Kyungpook National University Hospital
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<rdf:RDF
xml:base="http://www.ihtsdo.org/snomedct”>
<owl:Class rdf:ID="at_risk_for_injury”>
<rdfs:label
xml:lang="en">81763001</rdfs:comment>
</owl:Class>
<owl:ObjectProperty rdf:ID="finding_site">
<rdfs:label
xml:lang="en">363698007</rdfs:comment>
</owl:ObjectProperty >

</rdf:RDF>

(@) SNOMED-CT 2= &X|

<rdf:RDF

xml:base="http://www.nanda.org">
<owl:Ontology rdf:about="">
<owl:imports
rdf:resource="http://www.ihtsdo.org/snomedct”/>
</owl:Ontology>

<owl:Class rdf:ID="risk_for_injury”>
<rdfs:label xml:lang="en">00035</rdfs:label>
<rdfs:subClassOf>
<owl:Restriction>
<owl:someValuesFrom rdf:resource="http://www.
ihtsdo.org/snomedct#at_risk_for_injury”/>
<owl:onProperty rdf:resource="http://www.
ihtsdo.org/snomedct#same_as”/>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="#physical_injury”/>
</owl:Class>

</rdf:RDF>

(b) NANDA 2EZX]

<rdf:RDF

xml:base="http://www.mipth.com/ndo” >
<owl:Ontology rdf:about="">
<owl:iimports
rdf:resource="http://www.nanda.org”/>
</owl:Ontology>

<owl:Class
rdf:ID="human_body_at_risk_for_injury”>
<rdfs:subClassOf>
<owl:Restriction>
<owl:someValuesFrom rdf:resource="http://www.
ihtsdo.org/snomedct#entire_human_body”/>
<owl:onProperty rdf:resource="http://www.ihtsdo.
org/snomedct#finding_site”/>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>

</rdf:RDF>
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Fig. 4. Women health nursing diagnosis ontology
represented OWL

472

o} e Fxo gAY IZAE 2EZAZS et
A, AL =2 AXE OWL[25](Web  Ontology
Language) 2 X &% ™, SNOMED-CT, NANDA, OND
A 7HA REZAR FEFIIT. 2L SEEA 84
it Y]l A7 o] ~(namespace)V S Abgslo] SEZ XA
829 EXHE YEHEE sk Te, g 29 2
o], %7} NANDAY SNOMED-CTS! 7idolvt &4
< ‘“rdfsllabel” $4& AMgsle a1fFI=Y CIDE *
=% stk 27 4= OWLE HZd3 tadw
29 d¥E wHolYy ZF SNOMED-CT NdE<
3 LERAZ gFsto] NANDA SEZAE 75
11, NDO €524+ NANDA 2E2ZAZ 33
Ttk kA UdadolAE B3 74 &2
Aol el Ade A5 FRIT = JEE &3

>
ol

2 i

9 0t rlo
3

L5 4% HAZ(F W% 593%314H), 5954
Aol Aas(34), FAHol Bad2H), TYaA &

3| EE 34T F 29 o], ' &
oo Az digk Frle A= 2919 At 4
Hi 368 A, 372 HE AR, CVI(content
94 24 taAg gold g y&

—~

® 2. USTct 0o YWSEHEE AA 23
Table 2. Result of content validity test on nursing
diagnosis concepts

Mz
18 ~2F 38 ~4# A
18 ~2F 10 4 14
MEJF2 | 3F~4H 102 108 210
% 112 112 224

E2x Al 4
2 e B eEzAo ~7vE 7]
chet ge HEIRAE £ Al s
2ol QzElsg At v, BAWIT
FEW S = “C10424237 a1 7+
sl

7) XEZA 849 vdame]~
NDO: ndo=http://www.mipth.com/ndo#
NANDA: nanda=http://www.nanda.org#
SNOMED-CT:
snomedct=http://www.ihtsdo.org/snomedct#
&, IHTSDO 4] AF-§-3F= SNOMED-CT<]
“namespace”’ /Nd #= 2] XML oA ¢ vl 2Ho] A
SIia=



2EZXof 7|gtet kS Tct

Nuring Diagnosis Nuring Outcome  Nuring Intervention
> concept
—> jsa risk risk
---» property - control identification
. procedure
[ instance x human body
\ at risk for injury
associated with
uman bedy at risk for
@ @ * injury associated with
; surgical procedure
| i - NO_1042423_32|
r,paﬁent‘ nursing ;:utcome
1 ¥ x4 . { .
P5524124| 1042423} - 10°09 - » ND_1042423 32} - irisng - » NI_1042423_32

&l 5 2tSabd Ao CHEE QIAE ALl WA o
Fig. 5. An example of developing instances based on a case of nursing process

Ul A 287 AU 624 AA B} o 8
A kgl Ao YAYEY, 07 F& ARE
ZTAE w3, W, A

A Te Telol e AAEY 989, ATS )

I3, FARA £ P96 dF AEHe

20, ¢ Fqsga, ¥ ve 4G ol EErs
9!

FE7E AW, HA

g Hol7] Y 7El EZA 27|vp= Al 9
AT AFE “C104242379 = A} “P552412479] 4
] z, ARG E I Uge] 75y
“ND_1042423_327° Wislx %
9] 8 7SS ZhZF “NI_1042423_327
FTHoZ xdSy. 1 99 1t
B A& T F7HA
b g A TH26].
9 59 o] FF3 A"~ FoA SPARQLI27]
z 3 =279 &

T
T AA AHTE
A Fdst. 7 3

o] Ao A ‘5 e
“human body at risk for injury associated with
surgical procedure””’} AAME P o™ “?instance”’+= A
e T gojo] HFH JE Jd="2E YE
Ul “ND_1042423 3277} AAHAG. =, 719 A9

a9 5ol A ks AbElel] digh la"s YA o
7

i
°
E
N

5

re

2

f

rir
-3

-0,

>

T,

>
o
ol

>,

lo -
il
N
Jht o
o

i oo o
e

[

r
by

571 913

8) ICD-10 =+ “Ch2"=EA, JEH 2 “Malignant neoplasm
of vagina”o]th, Unkd o g “d ol H2

9) NANDA #Z=7} “00035"¢1 “risk for injury”(XAE=4 913
Aol 2gEH,  FAH e desr B 4 9

10) NIC =Z=7} “6610"¢1 “risk identification”($1g &21)of
X3HE HEFA FHE HepdTh

11) NOC #=7} “19027¢1 “risk control” (18 E Aol a5
= A A9%E YepdTh

Aol REA ARED WEIe 9y eERAR 7
28 HEANE =UH PNoE (EANe AT
Au olge] A5FE FAY & Sk

¥ 3. SPARQLS 0|Z2& OWLZ|Et 2EZX| HM
Table 3. OWL-based ontology search using SPARQL

// PREFIX AJ=F
SELECT ?nd ?instance
WHERE {
?nd rdfs:subClassOf ?ex .
4 ) ?ex rdf:type owl:Restriction .
?ex owl:onProperty snomedct:associated_with .
?ex owl:someValuesFrom
snomedct:surgical_procedure .
?instance rdf:type ?nd
}
?nd= human_body_at_risk_for_injury_assoc
A3} iated_with_surgical_procedure
?instance= ND_1042423_32
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