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Development of a Medical Ontology Library: Analysis of the Clinical Terms
in the Medical Records of a COPD Patient

Kyoung-Jin Lee, Jieun Choi, Sung-Chul Hwang, Byung-Hyun Ha', Eui-Jun Park’,
Jae 11 Lee', Myeng-Ki Kim', Rae-Woong Park

Dept. of Medical Informatics, School of Medicine, Ajou Univ., Suwon, Korea;
Center for Healthcare Ontology Research and Development(CHORD)1

Abstract

Objective: The medical records of a patient with chronic obstructive pulmonary disease(COPD) were analyzed to extract medical
concepts and their relationships in order to construct a basic medical ontology. Methods: The medical records included the
admission note, vital signs record, doctors’ order sheets, progress notes, emergency notes, discharge summary, surgical record, and
anesthesia record. Results: A total of 396 concepts, 16 relationships, and 460 connections were created. Fourteen top-level
concepts, such as body, sign, and procedure, were found. The most common relationship was ‘isA’ and the second was ‘isPartOf”.
All the relationships between the concepts were displayed using the graphic tool GraphViz. Conclusion: A pilot ontology on
COPD was constructed through a medical record analysis. The asynchronous cooperation using a web interface for the ontology
construction was helpful. (Journal of Korean Society of Medical Informatics 12-1,21-29, 2006)
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Figure 1. A web interface for the asynchronous cooperative work of concept registration and the construction of relationships by

multiple users.
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Table 1. Number of connections according to relationship
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Table 3. Concepts with more than five connections with other

Relations Connections
isA 211
isPartOf 62
isAbbreviationOf 48
mayCause 41
isStatusOf 19
reveals 12
isSymtomOf 11
isSynonymOf 11
isKoreanOf 9
1sSignOf 7
isProcedureOf 6
isAdjectiveOf 6
isUsedIn 5
isPathologicPartOf 5
hasSetting 5
isBrandNameOf 1

Table 2. The top-level concepts and their number of connec-
tions with other concepts

Concepts Connections
body 19
sign 17
procedure 15
symptom 14
physical status 11
device 4
evaluation 4
medical record 4
place 4
substance 4
unit 4
order 2
date 1
habit 1

concepts
Concepts Connections
description 27
body 19
lung disease 19
sign 17
disease 16
procedure 15
symptom 14
physical status 11
physical examination 10
dyspnea 10
body part
organ
vital sign
pneumothorax
pain

infectious disease
therapeutic procedure
lung function
auscultation
laboratory test
gastrointestinal tract
ventilator
lung
chest
gastrointestinal bleeding
diagnostic procedure
gastrointestinal disease
cardiovascular system
pneumonia
history
gastrointestinal symptom
eye
drug
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Figure 2. A diagram illustrating a portion of the concepts found and the relationships between them (the complete diagram is

available at: http://ami.ajou.ac.kr/ontology/copd.png).
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Figure 3. A Graphic tools representing the relations between concepts can help irrelevant relation identification. For example, the
concept ‘urinary tract’ in figure has two controversial relations ('isA™ and ‘isPartOf') with "body’.

Table 4. Examples of relationships showing the medical knowledge linking the concepts

Source Relation Target
looking appearance reveals physical status
microbial identification reveals organism
Glasgow Coma Scale reveals mental status
lung disease mayCause tachypnea
dizziness mayCause syncope
embolism mayCause stroke
hypertension mayCause stroke
hemorrage mayCause shock
pneumonia mayCause rhonchi
pneumonia mayCause rale
renal disease mayCause oliguria
shock mayCause oliguria
poor oral intake mayCause malnutrition
smoking mayCause lung disease
acute tonsilitis mayCause injected throat
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