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Subject HIAZIHE

 1D: 5544236

e dAM JA0ME Ho|X| fo0 2 U Y Hug HI| flsiME
CHE| S S8 MAlsto] SRS Astn of7]ol ZHRI2H: AHIE F
SHHA MAIZIO R HRZHFH|S 0| 8¢ HHS siof BuCt. of2s &
Brgae guZa g@Rel X 2EE 7HE MAIZE G4 JREA
7t 4 = T ALt JZHo| JALE AA IRIBIALL EE
Hapil Rz g S2 Yotst=o| Sgst Mgt glon FTtat EhH
HEZ SR (AEHM) A2 & 4 ACH= FFo| ASLIC JeLt gt F
W3S 5 Wt 4 glon AFETHSESE (Computed
Tomography, CT)0|Lt A7|SHH4(Magnetic Resonance
Imaging, MRI)3} Bl of $ixto] S = MAtsiof Strh= HollAl
Ct2 A&Hol2 & 4 AoH X2 ZAL I MRISH: B2] #1xt 3 ZAt
R BE WAL T ZEICHs tHEo| QLLICt

- ID: 5544236i01

(18, E2xIe Hel)
=R ZEH]

AR APRIO] LIEILIX] 228 YANS SIAIX B 4
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Subject EAZHE:

< 1D: 5544236

2 YA M FYOME ROIX| foBR §
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Heixl et S8 "otshzol S'gst Asto|
glom Fickat $hi| Hh2 SXY(AE{HM) A&
28 £ Qlch= | YFLch T2t Ha
i EXZ A Yot 4 glon ARECS
2 (Computed Tomography, CT)0|L} &}
7|12H A (Magnetic Resonance
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Imaging: 1
ESH HA: 1

Figure 9. An Example of NLP
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« Click title to see details.
- MAP: i corpus, ONT:
+ @:class, @: instance

pus, COR: corpus

#x} (Centesis)
- Ontology name
Centesis

- Preferred term
Mzt

- Synonyms (separate by ';')

- Mapped contents (separate by ';' )
5544236
- Relations (separate by ';', '<' : domain, '>' : range )

hasOverview < Angiography; isA > Method of assessment and
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+ Diseases and Disorders Disorders # Congenital Hypothyroidism < Turner syndrome
 Health Prablems and Canditions * Kidneys and Urinary System Diseases * Congenital malfsrmation ;]H g X J }
+ Assessment and Evaluation and Disorders = Congenital disorder due te abnarmaljty [= J lI3oigl Zo x§
 Lifestyle management * Lungs and Breathing Diseases and of chromosome number OR structurs H [ x o _-| D'i E 4O |
\ Self-care Disorders = Fragile X syndrome
. Risk Factors * Mouth and Teeth Diseases and * Autosomal trisomy
* Support System Disorders * Turner syndrome

* Skin, Hair and Nails Diseases and . ',
* Human body Disorders
* Subtance/Device s Caiicers Add item B
+ Treatment + Infections

Add item B Metabolic Diseases and Disorders
* Genetic | Birth Defects JH L5 _j|:_7 |»
* Mental Health and Behavior Diseases =]
and Disorders.
* Traumatic Injury
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Figure 11. An Example of Ontology Management
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] c000000829
Type class
Preferred

e
term 1=

Synonyms XIOIFERIZ=EH , X2YHE, BX

RELATIONSHIP @

* isA! — Mouth and Teeth Problems and Conditions —
Health Problems and Conditions

o FLUZS(A) [AZEA 2 Y

o T oY o B! Y S USLICH [MEg Tl HR)
+ X E Y oY E5(xE) [FYe 7]

ST [HEH K=ol HEF]

7Fdd BE [H&H KR K]

ARIoj(Alobx|ztzial) [z 22| #el]

ASF(xFH) [BEe] 7]

Subject  ABH(X|FE2S) (Periodontal Disease)

+ ID: 5354103

* Part: [A] H¥e| FR

* Content
1. K29 ASE(KFHE) 0| £7]| HEHE Al2Fol2tn REL|CL SlEC| HE0| HxHo|2t AFHE|
0| 2U0] ZHHBH X|EEE B1=0| JHSBILICE 2. K|FY ASH(XIFRE)0| HYEH =W opL|a}
olE ofaf] X|=Z x| ot ELICE AF(AI2)0] X|of 2] B ZO= 0|1, X|Felchet XI==0|
njaj=|H x|ote} x|F=XZF] Atoje] £t do| Yojh|ct. 3 Zat xjote} 9LF Atojol| FHLIZE HA

Periodontal
Disease

Periodontitis [

13, 79| NZEe| Y U F0|7} HELIC o HANIK DASIH Hay HEf=e) 3% ojgaL NFBRER
ot
* Keyword: 3
* ID: 5354104
* Part: [A] Zge| glel Periodontal
Disease
» Content -
| Dental |

— Lol e miau statan u bet Atecaran saiyas mrar Letan mta =iy aren

Dental

Figure 12. An Example of Health Information Content
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v}, Administration 3}H

Administration s}RdA = 4 AMEAE AN, AHASAY dAgHS
Tste] ARt Vles TAs A AFEA AgHE Table 6
A7 2 st FastA Tk Gueste MEdE 2524 2 Zdlx o
A A3E 23T & de 43S 7MY, 2524 2 ZHx A4 F
7HA Sl A i AdE Fofstdth User= 224 /Y 3 6=

A EHW oY Ae St AR AAR, APe FAS

AFAENA T AES F o3t Administrator= %3], 2 43
ol F7hR A AEES Fskn, AEAE FEHT FAL 2ol
st e Ase A
Table 6. System Functions by User Level

User level Function

3 el =¥ MES EE/ AEA 2E|

Guest 0]
User 0 0]
Administrator 0] 0 0

2E2A B e, AUE g8 54 AdY ¥R A, 44
A, &4 BAE B3 Qe AY L AAY 2A2E 29T £ U=
% 7Y Figure 135 2ol 4714 F A4 Ade z3se 27
& A€, Hypertension' 14 Gestel $23 2ol 44 7
52 zose] LERA WS w44 BT 5 Ao
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L Bl Ontology Evaluation

: Parent concepts
Ontology Evaluation oChild concepts
" OParent concepts Relationship
Child concepts Mapped concepts
Relationship —Query

Mapped concepts = -
Child concepts of Hypertension

_{ [Query
Parent concepts of m

B Primary Hypertension

Secondary Hypertension
Stage | Hypertension

Stage Il Hypertension

Isolated Systolic Hypertension
White Coat Hypertension
Pseudo-Hypertension
Resistant Hypertension

Hypertensive Heart Disease

Figure 13. An Example of Ontology Evaluation
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= Create new user
« Delete user (level)
« Create ontology
= Delete ontology

» Evaluate ontology

Download

« Ontology

= Ontology ( + (acc

41

user name
hannah (0)

ontology name

HYYR EEEX Y 2| Y

user password user level

2 Delete

database name (Optional) m
AYH ESA AL BHAY v

'm

(Gve ) SETEH G

= Mapping

« Mapping (ontology only)
« Mapping (keyword only)
= Contents metadata

« Ontology (combined)

« Mapping (combined)

« Relation Type

« Relation (class)

(aver ) EEETHE GEEND
Cavee | ST OGN0
YT Do Dece |
YT Doy Dece
YT D oo J Dece
YT Do J Dece
YT D v Dece |
Caver | KT GEETND
Cavee ) SR GEETND

- .

Upload

.
Ontology

Mapping

= Contents
metadata

« Relation
Type

« Relation
(class)

« Relation
(instance)

Hag nel g
EEHE - E)
ELER - H
Had 2l 2ig
EEEE P

[ote oo | ses mol gig

Figure 14. An Example of Administration
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¥ id: (1)
o content |d - varchari100)
o text content : bogtext

Qo image comtent

LH M

o content jd:varchar(100) P
o image_fe type : varchar{100)

2 Image contenk : varchar(100)

1Mz int(11)

o tontent | :varchar(100) ¥
1 video,file type : vanchar(100)
0 video, content : varchar{100) |

Figure 15. Entity Relation Diagram of Ontology Development

Bo o veithintomatoncoment [0 conten ontoogy map

L H o]
0 content i : varchar(100)

o subject Jd - int{1)

1 subject : varchar{ 100)

# Pt i intil1)

0 part_name ; varchar(100)
9 conent, type : varchar{100)

—

Vi int1l)
3 Content id: 1)
+ ontology_class id : int{11)

3" cotology,class i : it}
3 oakology class. name : varchar{100)
3 <ontent jd: nt1)

fo o pan reton tpe

—

1id:intf1)

o sdiect 1)

0 subject : varchar(100)

# Subject_ontology_id : int{11)
1 sublect super ontology 4 : mt(L1)
1 sex_code : varchar{100)

0 sex : varchar(100)

1 a9 _code - varchan(100)

o age - varchar( 100)

1 Gisease: code : varchar{100)
3 Gisease : varchar(100)

2 heredty code : varchar(100)
& heredity : varchar{100)
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2 body code : varchar(100)
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Table 7. Result of Heuristic Evaluation
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Table 8. Result of PSSUQ Evaluation

No Item Mean
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Figure 16. Super classes of Health Information Ontology
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Table 9. Number of Ontology Concepts and Synonyms by Superclass

Superclass No. of concepts No. of synonyms
Diseases and Disorders 1,683 5,450
Health Problems and Conditions 588 1,757
Assessments and Evaluations 525 1,532
Treatments 642 2,122
Lifestyle Managements 138 427
Self-care 55 234
Risk factors 179 525
Support systems 13 41
Total 3,823 12,082
7 s g zol daAE A% Add &3 AYES Fostn
Fao wgt AE AAES Do Figure 173 7o) /HEstdct o £,
A9 9 gol R Iz A9 FF AGoRE AFWA AW 2
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Table 10. Examples of Domain-Range Superclasses by Relation Type

Domain Relation type Range
Health Problems and Conditions hasAssociatedDisease Disease and Disorders
Disease and Disorders

Diseases and disorders hasComplication /Health Problems and
Conditions
Disease and Disorders .
. hasDrugTherapy Pharmacological treatment
/Health Problems and Conditions
Disease and Disorders ) Assessment and
B hasEvaluationMethod .
/Health Problems and Conditions Evaluation
Disease and Disorders ) )
B hasRiskFactor Risk factors
/Health Problems and Conditions
Disease and Disorders
hasSelfcare Self-care

/Health Problems and Conditions

Disease and Disorders
Treatment/ Assessment and

i hasIndication /Health Problems and
Evaluation .
Conditions
) . ) Health Problems and
Diseases and disorders hasSignandSymptom L
Conditions
Disease and Disorders
/Health Problems and Conditions/ hasSupportSystem Support system
Self-care
Treatment hasTargetDisease Disease and Disorders
Disease and Disorders
hasTreatmentMethod Treatment

/Health Problems and Conditions
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Table 11. Evaluation Result of Health Information Ontology

Mean
Category Item
Score
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Table 12. Result of Health Information Content and Health Information
Ontology Concept Annotation

No. of segmented content/ No. of annotated

No. of content .
No. of media content ontology concept
Segmented text content 2,136 7,587
316 Image content 1,031 6,706
Video Content 74 227
Total 3,241 14,740
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Table 13. Examples of Health Information Content and Health Information Ontology
Concept Annotation
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Abstract

Development and evaluation of
ontology—based annotation system
for National Health Information
Portal contents

Hannah Kang
College of Nursing
The Graduate School

Seoul National University

The purpose of this study is to develop and evaluate a system
that annotates health information ontology to health information
contents to improve search of the National Health Information Portal,
develop a health information ontology utilizing the system, and then
annotate health information ontology concept to health information
contents and evaluate the suitability of annotations.

This study was categorized into three stages. The first step was
to develop a system that creates health information ontology that
connects back to health information content. In the second step, a
health information ontology was developed using the system. In the
last step, health information ontology concepts were annotated to
health information contents.

The health information ontology development and health

information content annotation system received heuristic evaluation



and PSSUQ evaluation from five experts. Heuristic evaluation
disclosed two items with a severity level of three or higher that must
be corrected due to usability problems. As a result of the PSSUQ
evaluation, the average score for each item was 3.4 to 5.0 points,
with the overall average score of 4.3 points. The health information
ontology was developed with 3,823 concepts and 12,082 synonyms.

The health information ontology was evaluated as having no
errors In its structure and received an average of 4.4 points in
content evaluation. Also, the evaluation confirmed that no structural
error was indicated in the health information ontology, resulting in an
average of 4.4 points. As a result, 14,740 ontology concepts were
annotated to 3,241 contents. In the expert evaluation on annotation
suitability, three concepts out of fifty concepts were evaluated as
inappropriate.

The significance of the health information ontology development
and health information content annotation system developed in this
study is to automatically annotate ontology concepts to the health
information contents, whereas previous ontology development and
management system was limited to ontology itself, which cannot be
directly linked to the information contents utilizing available ontology
information.

The developed health information ontology received positive
evaluations in both structure and content. The suitability of health
information content annotation was created based on the principles
of health information ontology and health information content
annotation. Some results were improved according to the results
evaluated by experts.

In the future, integration between the ontology development and

health information content annotation system with CMS is vital in

2 "':I'H-_i [ T



order to apply to the content development process. In addition, it is
necessary to automate the collection of user terms so that the
ontology—based search function can be strengthened. In addition to
providing ontology—-based search, generating personalized health

information contents by exploiting user’s search behavior is essential.

Keywords : ontology, ontology based search, health information
content, information system development, consumer health
information

Student Number : 2018-34470
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