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Figure 1. Process of ‘Health Information Ontology Development and Content 
Annotation System’ Development



- 16 -



- 17 -

Figure 2. User Interface Design of Term Extraction Web Page
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Figure 3. Attribute Relationships of Health Information Ontology Super 
Classes 
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Figure 4. An Example of Health Information Content and Ontology Concept 
Annotation
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Figure 5. An Example of Image Content for OCR
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Table 1. Number of Health Information Content by Superclass
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Table 2. Annotation principles by content type 
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Table 3. Functions for Ontology Development and content Annotation System
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Figure 6. Use-case Diagram of Ontology Development and Content Annotation 
System

Cate
gory

Code Description Rules

M
IF subject concept has [Men Diseases and 
Disorders] as a parent concept THEN classify 
sex group of subject as [M]

F
IF subject concept has [Women Diseases and 
Disorders] as a parent concept THEN classify 
sex group of subject as [F]

P0M--P6Y
IF subject concept has [Infants and Toddler 
Diseases and Disorders] as a parent concept 

Table 4. Example Rules for Categorizing Health Information Content
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THEN classify age group of subject as 
[P0M--P6Y]

P6Y--P19Y /

IF subject concept has [Children and 
Adolescents Diseases and Disorders] as a 
parent concept THEN classify age group of 
subject as / [P6Y--P19Y]

P19Y--P65Y

IF subject ontology concept has [Young Adult 
Diseases and Disorders] as a parent concept 
THEN classify age group of subject as 
[P19Y--P65Y]

P65Y--P9999
Y

IF subject concept has [Seniors Diseases and 
Disorders] as a parent concept THEN classify 
age group of subject as [P65Y--P9999Y]

C00-D48
IF subject concept has [Cancers] as a parent 
concept THEN classify morphology group of 
subject as [C00-D48]

A00-B99
IF subject ontology concept has [Infections] as 
a parent concept THEN classify morphology 
group of subject as [A00-B99]

Type K 

* * , * , 
* , * 

* * , * 
* * 

* * , * , 
* 

* * , * , * 
, * 

Table 5. Example Rules for Auto-Generated Keywords 
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Figure 7. An Example of ‘Content Import’
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Figure 8. An Example of Term Extraction Using OCR
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Figure 9. An Example of NLP
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Figure 10. An Example of Ontology Visualization 
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Figure 11. An Example of Ontology Management
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Figure 12. An Example of Health Information Content with Ontology Concept Annotation
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User level Function
/ 

Guest O
User O O
Administrator O O O

Table 6. System Functions by User Level
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Figure 13. An Example of Ontology Evaluation
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Figure 14. An Example of Administration
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Figure 15. Entity Relation Diagram of Ontology Development and Content Annotation System 
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Heuristic/  1  2  3  4 5
1 0 0 0 0 0
2 0 0 0 0 1
3 2 1 0 1 0
4 0 1 0 0 0
5 2 1 0 1 1
6 1 3 0 0 0
7 1 1 0 0 0
8 0 0 0 0 0
9 , 2 1 1 1 0
10 3 4 1 1 0

Table 7. Result of Heuristic Evaluation 
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No Item Mean

1
.

3.8

2 . 4.4

3
.

4.2

4 . 3.8
5 . 3.4

6
. 

4.2

7 . 4.0

8
, 

.
4.8

9
.

4.6

10
.

4.2

11
.

4.4

12 . 5.0
13 . 5.0
14 . 5.0
15 . 4.2
16 . 4.4

Total Mean 4.3

Table 8. Result of PSSUQ Evaluation 
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Figure 16. Super classes of Health Information Ontology
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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

Table 9. Number of Ontology Concepts and Synonyms by Superclass
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Figure 17. Examples of the Second-Level Classes of Health 
Information Ontology
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Domain Relation type Range
Health Problems and Conditions hasAssociatedDisease Disease and Disorders

Diseases and disorders hasComplication
Disease and Disorders
/Health Problems and 

Conditions
Disease and Disorders

/Health Problems and Conditions
hasDrugTherapy Pharmacological treatment

Disease and Disorders
/Health Problems and Conditions

hasEvaluationMethod
Assessment and 

Evaluation
Disease and Disorders

/Health Problems and Conditions
hasRiskFactor Risk factors

Disease and Disorders
/Health Problems and Conditions

hasSelfcare Self-care

Treatment/ Assessment and 
Evaluation

hasIndication
Disease and Disorders
/Health Problems and 

Conditions

Diseases and disorders hasSignandSymptom
Health Problems and 

Conditions
Disease and Disorders

/Health Problems and Conditions/ 
Self-care

hasSupportSystem Support system

Treatment hasTargetDisease Disease and Disorders
Disease and Disorders

/Health Problems and Conditions
hasTreatmentMethod Treatment

Table 10. Examples of Domain-Range Superclasses by Relation Type 
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Category Item
Mean 
Score

(Consistency)
?

4.6

?
4.0

(Completeness)

?
3.8

? 3.8
, 

?
4.6

(Conciseness)

? 4.8
? 4.4

?
5.0

(Expandability) ?
4.6

?
4.4

(Sensitiveness) ?
4.0

Table 11. Evaluation Result of Health Information Ontology
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No. of content
No. of segmented content/ 
No. of media content

No. of annotated 
ontology concept

316
Segmented text content 2,136 7,587
Image content 1,031 6,706
Video Content 74 227

Total 3,241 14,740

Table 12. Result of Health Information Content and Health Information 
Ontology Concept Annotation
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Table 13. Examples of Health Information Content and Health Information Ontology 
Concept Annotation
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건강정보�온톨로지�개발�및�건강정보�콘텐츠�연계�시스템�전문가�평가지�

�

�

연구�제목:�건강정보�온톨로지�기반�국가�건강정보�콘텐츠�연계�시스템의�개발�및�평가 

 

�

본�연구에서는�국가�건강정보�포털의�온톨로지�기반�검색을�지원하기�위해,�건강정보�온톨로지�개념과�건강정보�콘텐츠를�연계하고자�

합니다.�이를�위해�온톨로지를�개발�및�관리하고,�국가�건강정보�콘텐츠와�연계할�수�있는� “건강정보�온톨로지�개발�및�건강정보�콘텐츠�연계”�

시스템을�개발하였습니다.�함께�제공되는�시스템�링크를�사용해�시스템을�사용한�뒤,�휴리스틱�평가�및� PSSUQ�도구를�사용해�평가해�

주십시오.�

연구�참여의�중단을�원하시면�언제든지�참여를�중단하실�수�있습니다.� �

�

�

�

�

�

�

�

본�평가와�관련한�문의사항은� 010-6425-4215�(강한나,�간호�정보학�박사과정)로�주시기�바랍니다.�감사합니다.�

�



1. 휴리스틱�평가�

시스템을�사용�후�다음�휴리스틱�평가�항목을�심각성�수준�척도에�따라�평가해주시기�바랍니다.�

*심각성�수준�척도�

0:�사용성�문제�없음� �

1:�사용성�문제가�있으나�반드시�수정할�필요는�없음� �

2:�사용성�문제가�있으며�수정이�필요하지만�우선순위가�상대적으로�낮음� �

3:�사용성�문제가�있으며�수정이�필요하고�우선순위가�상대적으로�높음� �

4:�사용성�문제가�있으며�반드시�수정되어야�함�

�

No� Item� Score�

1� 시스템�상태의�시각화� �

2� 시스템과�실�세계의�일치� �

3� 사용자�제어�및�자율성� �

4� 일관성�및�표준� �

5� 오류�예방� �

6� 기억보다는�인식� �

7� 사용의�유연성�및�효율성� �

8� 공학적으로�간소화된�디자인� �

9� 오류�인식,�진단�및�복구�지원� �

10� 도움말�및�설명서� �

�

�



2. PSSUQ�(Post-Study�System�Usability�Questionnaire)� �

�

시스템을�사용�후�시스템�유용성에�대해�다음과�같은�항목에�대해� 5점�리커트�척도로�평가해주시기�바랍니다.�

(1점:�매우�그렇지�않다� 2점:�약간�그렇지�않다� 3점:�보통이다� 4점:�약간�그렇다� 5점:�매우�그렇다)�

�

영역� No� Item� Score�

시스템�유용성� 1� 전반적으로�나는�시스템의�쉬운�사용방법에�만족한다.� �

2� 이�시스템은�사용하기에�간단하다.� �

3� 나는�이�시스템으로�과업을�빨리�끝마칠�수�있다.� �

4� 나는�이�시스템을�사용하는�것이�편하다.� �

5� 이�시스템은�배우기가�쉽다.� �

6� 나는�이�시스템을�이용해서�과업을�잘�할�수�있다고�생각한다.� �

정보의�질� 7� 에러�메시지는�문제를�해결하는�법을�분명히�알려준다.� �

8� 내가�시스템�이용�시�실수를�범하면,�언제든�빠르고�쉽게�해결할�수�있다.� �

9� 이�시스템이�제공하는�정보들이�확실하다.� �

10� 내가�필요로�하는�정보를�찾는�것이�쉽다.� �

11� 제공하는�정보가�과업을�마치는데�효과적으로�도움을�준다.� �

12� 시스템�화면에�대한�정보의�나열은�분명하다.� �

인터페이스�질� 13� 이�시스템의�인터페이스는�흥미로웠다.� �

14� 나는�이�시스템의�인터페이스를�쓰는�것이�좋다.� �

15� 이�시스템은�내가�기대한�기능들을�다�갖추고�있다.� �

총평� 16� 전체적으로�나는�이�시스템에�대해�만족스럽다.� �

�

�



3. 시스템�전반에�대한�조언�

시스템�전반에�대한�조언을�자유롭게�기술해주시기�바랍니다.�



온톨로지�전문가�평가지�

�

�

연구�제목:�건강정보�온톨로지�개발�및�국가�건강정보�콘텐츠�연계�시스템의�개발�및�평가�

� �

본� 연구에서는� 국가건강정보포털에서� 제공되는� 건강정보의� 검색� 기능을� 향상하고� 소비자들의� 정보� 활용성� 증가를� 위해� � 건강정보� 온톨로지를�

개발하였습니다.�온톨로지�개발과�건강정보�콘텐츠�연계에�경험이�있는�전문가를�대상으로�온톨로지의�정확성과�타당성을�평가하고자�합니다.� �

먼저�온톨로지�평가는�Gomez-Perez(2010)의�연구를�참고한�두가지�주제로�구성되어�있습니다.� � 먼저�온톨로지의�개념�분류�체계(taxonomy)

의�비�일관성과�불완전성에�대해�오류�있음/�없음으로�평가하고,�다음으로�온톨로지�내용의�일관성,�완성도,�간결성,�확대�가능성,�민감성에�대

해� 5점�리커트�척도로�평가해주십시오.�마지막으로�온톨로지�개발�전반에�대한�조언을�자유롭게�기술해주시면�됩니다.� �

다음으로� 건강정보� 콘텐츠와� 온톨로지� 개념� 연계� 평가는� 제공된� 키워드로� 검색� 시� 조회되는� 연계� 콘텐츠가� 적절한지,� 콘텐츠� 별로� 연계된� 키

워드가�적절한지�두가지로�평가해주시면�됩니다.�

함께�제공되는�건강정보�온톨로지의�접속�링크를�참고해�주십시오.�

본�평가와�관련한�문의사항은� 010-6425-4215�(강한나,�간호�정보학�박사과정)로�주시기�바랍니다.�감사합니다.�

�

�

�

�



<온톨로지�평가>�

1. Taxonomy�evaluation�

온톨로지의�개념�분류�체계(taxonomy)의�비�일관성과�불완전성에�대해�오류�있음/�없음으로�평가해�주십시오.�

분류1� 분류2� 분류3� 평가�문항� � 예시� 오류여부�

Taxonomy�

evaluation�

비일관성�

Inconsistency�

Circulatory�

errors�

온톨로지�내에서�클래

스�A가�클래스�A의�하

위클래스로�설정되어있

는�오류가�있는가?�

�

□있음�

□없음�

불완전성�

Incompleteness�

Semantic�

errors�

�

온톨로지�내�특정�클래

스가�부적절한�곳에�위

치하고�있는�오류가�있

는가?�

�

□있음�

□없음�



Incomplete� �

concept�

classification�

온톨로지에서�특정�영

역이나�개념이�빠져있

는�오류가�있는가?�

�

□있음�

□없음�

�

2. Content�Evaluation�

온톨로지�내용의�일관성,�완성도,�간결성,�확대�가능성,�민감성에�대해� 5점�리커트�척도로�평가해주십시오.�

(1점:�매우�그렇지�않다� 2점:�약간�그렇지�않다� 3점:�보통이다� 4점:�약간�그렇다� 5점:�매우�그렇다)�

분류 1� 분류2� 평가�문항� 점수�

Content�

evaluation�

일관성

(Consistency)�

온톨로지�내�개념의�형식적�정의가�실제�세계와�일치하는가?� □1점�□2점�□3점�□4점�□5점�

온톨로지�내�모든�정의와�공리에서�모순이�발견되지�않는가?� □1점�□2점�□3점�□4점�□5점�

완성도

(Completeness)�

온톨로지에�포함되어야�하는�개념이�빠짐없이�포함되어�있는가?� □1점�□2점�□3점�□4점�□5점�

온톨로지는�모든�영역이�균형있게�개발되었는가?� □1점�□2점�□3점�□4점�□5점�

온톨로지�내�클래스,�관계,�인스턴스�이름은�애매모호하지�않고�명확하게�

이해되는가?�
□1점�□2점�□3점�□4점�□5점�

간결성

(Conciseness)�

온톨로지에�불필요한�개념은�없는가?� □1점�□2점�□3점�□4점�□5점�

온톨로지에�불필요한�관계는�없는가?� □1점�□2점�□3점�□4점�□5점�

온톨로지�내�클래스는�중복된�의미를�갖지�않고�명확하게�정의되었는가?� □1점�□2점�□3점�□4점�□5점�



확대�가능성
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의된�개념이나�지식이�변경없이�확장될�수�있겠는가?�
□1점�□2점�□3점�□4점�□5점�

향후�온톨로지가�다른�목적에�따라�확장�또는�세분화하는데�어렵지�않겠

는가?�
□1점�□2점�□3점�□4점�□5점�

민감성

(Sensitiveness)�
정의에�작은�변화가�생기더라도�온톨로지의�구조가�견고하게�유지되는가?� □1점�□2점�□3점�□4점�□5점�
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�
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1.갑상선�열결절�

2.경막�외�마취�

3.근육�이완제�

4.치실�

5.급성�충수염�

6.경식도�심초음파�

7.욕창�사정�도구�
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1.언어�치료�

2.당불내성�

3.유산균�

4.외이도염�

5.급성�심근경색�

6.홀터�검사�

7.융모양막염�

8.무월경�

9.금주�

10.메니에르병�
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Abstract 

 

Development and evaluation of 

ontology-based annotation system 

for National Health Information 

Portal contents 
 

Hannah Kang 
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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 
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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 
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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 
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