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Abstract 

This work describes the design and building of a Chinese 
clinical terminology (called CCTS). The terminology is similar 
to an ontology, and will promote the use of Chinese clinical 
data, such as indexing, retrieval and exchange. The 
terminology is a TOPL concept framework, which integrates 
hierarchical structures of Chinese and interenational reference 
terminology standards for health. Our framework includes 14 
subtrees, 2286 classes and 65 relationships. 
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Introduction 

Wide implementation of electronic health record systems in 
China has made clinical data available electronically. However, 
little effort has been devoted to building a national clinical 
terminolgy, limiting the use of clinical data for indexing, 
retrieval, and exchange. Motivated by this, we developed a 
Chinese clinical terminology, named Chinese Clinical 
Terminology System (CCTS). We divided this work into two 
phases: the first phase is the top-level design, constructing the 
top concept framework of CCTS; the second phase is the 
refinement and expansion, collection and organization of more 
terms and concepts according the top concept framework. In 
this paper we introduce the top-level design. 

Methods 

First, we analyzed main knowledge types in Electronic Medical 
Records (EMR) according to the Specification for Sharing 
Document of Electronic Medical Record and Basic Dataset of 
Electronic Medical Record released by National Health 
Commission of the People’s Republic of China (NHCPRC). 
This analysis indicated the scope of the terminology. Domain 
experts then manually selected the 14 top classes. 

 Then, we extracted the top 5 level concepts from terminologies 
and code systems (Table 1). These concepts are recommended 
in Chinese and international health information standards. The 
5 level concepts were extracted in the following steps:  

1. Manually determine the best reference subtree for 
different classes by evaluating and ranking them for 
different classes  

2. Merge other related subtrees by string matching and 
rules 

3. Recommend preferred term for classes according to 
reference books published by the China National 
Committee for Terms in Sciences and Technologies 
(CNCTST) 

4. Inspect hierarchical relationship manually  

5. Define other medical semantic relationships among the 
first 5 level classes referring to semantic relationships 
in the Unified Medical Language System (UMLS) 

Results 

Our top-level design phase produced 2369 high level concept 
classes, organized into 14 subtrees (Table 2) with 65 kinds of 
semantic relationships. We recommend 136 core reference 
sources for lower subtrees. We are in the process of extracting 
and fusing lower subtrees from those sources.   

Discussion 

This paper describes the development of CCTS through a top-
level concept framework that integrates hierarchical structures 
of Chinese and international reference standards for health 
terminology, as well as expert knowledge. Reference sources 
for each subtree to build lower subtrees were also 
recommended, which will be used to guide the construction of 
the terminology system.  

Information model design for different concept classes and 
extracting Out-of-Vocabulary words from EMRs using medical 
natural language processing (MedNLP) technology will be used 
in future work. We anticipate that CCTS will cover common 
medical terms and concepts in various EMR systems in China, 
and can be used to greatly facilitate EMR searching, retrieval, 
clustering, and reasoning, by providing rich sets of synonyms 
and various clinical relationships. Correspondingly, it also can 
promote the  interoperability of EMRs by intergating Chinese 
and international health reference standards. 

Conclusions 

Design of the top concept framework is the first step towards 
building a domain terminology system or ontology. Integrating 
multiple resources is an efficient way to achieve this goal, and 
domain experts are indispensable. We envision the top concept 
framework will be used to guide the next phase of CCTS. 
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Table 1– Some Core References for The 14 Subtrees 

Top Classes Core References 
(Disease 

Diagnosis) 

Disease Classification 
and Code (GB/T14396, 
China); ICD 10, 
SNOMED CT, Disease 
Ontology  

(Organism) MeSH 

(Anatomy) FMA, MeSH 

(Observable and 
Examinable Object) 

SNOMED CT  

(Clinical 
Manifestation) 

Health Information Data 
Metadata Catalogue Part 
6: Chief Complaints and 
Symptoms (WS 363.6, , 
China); SNOMED CT, 
HPO 

(Diagnosis and Treatment 
Item, Technique and 
Method) 

Clinical test item 
classification and code 
(WS/T102, China), 
Health information 
data element catalogue 
Part 9: Laboratory 
examination (WS 
363.9, China), ICD-9-
CM-3, LOINC 

 

(Chemical Drug and 
Biological Product) 

ATC, Chinese 
Pharmacopoeia 2015 

(Medical Equipment, 
Instrument and Material) 

Social Insurance Medical 
Service Classification 
and Code (LD/T01-2017, 
China), Health 
information data element 
value code Part 16: 
Drugs, equipment and 
materials (WS 364.16, 
China) 

(Substance) SNOMED CT 

(Psychology and 
Behavior) 

SNOMED CT 

(Environment 
and Geography) 

World and Region Name 
Codes (GB/T2659-2000, 
China) 

(Event, Accident and 
Disaster) 

ICD-10, MeSH, 
SNOMED CT 

(Demographic and 
Socioeconomic 
Characteristic) 

Health Information Data 
Metadata Catalogue Part 
3: Demographic and 
socioeconomic 
characteristics (WS 
363.3-2011, China), 
Health information data 
element value code Part 
3: Demographic and 
socioeconomic 
characteristics (WS 
364,3-2011, China) 

(Qualifier) SNOMED CT 

 

 Table 2– The Number of First 5 Level Classes 

Subtrees 
Level 
2 

Level 
3 

Level 
4 

Level 
5 

Disease Diagnosis 24 145 434 183 
Organism 4 13 83 9 
Anatomy 18 78 45 6 
Observable and 
Examinable Object 

27 - - - 

Clinical 
Manifestation 

5 38 54 1 

Diagnosis and 
Treatment Item, 
Technique and 
Method 

14 86 258 232 

Chemical Drug and 
Biological Product 

25 98 98 - 

Medical 
Equipment, 
Instrument and 
Material 

11 40 149 - 

 Substance 9 36 26 7 
Psychology and 
Behavior 

3    

 Environment and 
Geography 

7 4 10 2 

Event, Accident and 
Disaster 

3 25 - - 

Demographic and 
Socioeconomic 
Characteristic 

2 27 6 - 

Qualifier 24 - - - 
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