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Since the Fourth Industrial Revolution was declared at the World Economic Forum in 2016,
we have witnessed significant technological innovations across various fields. Artificial intel-
ligence (AI) technology has developed alongside computing technology, algorithms, and plat-
forms, but its most crucial foundation lies in data collection and management capabilities.
This paper aims to share expertise gained through our experience in constructing medical da-
tabases, including the Hearing Big Data Center, Common Data Model implementation, and
balance function test databases. We first explain the fundamental concepts of databases, dis-
tinguishing between structured and unstructured data, and introduce relational database mod-
els and data schemas particularly relevant to otolaryngology. We then describe practical strat-
egies for designing and operating medical databases that can flexibly handle both structured
and unstructured data, using hearing and vestibular function test data as representative exam-
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ples. Additionally, we address important considerations for healthcare database construction,
including privacy regulations, de-identification processes, and data combination techniques
according to South Korean guidelines. Finally, we discuss how well-designed medical data-
bases can be linked with AI and machine learning models, enabling multimodal analysis that
integrates clinical data, imaging, and physiological signals. We argue that by understanding
database design principles and proper data management approaches, medical researchers can
more efficiently utilize vast medical data resources while maintaining patient privacy, ulti-
mately advancing medical research and clinical practice in the era of AL
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2023122445 Hong G Statistics
2021223224 Kim C Computer
2023525657 Kim Y Statistics
2022565789 Lee S Informatics
2024333578 Kim S Computer

A

1234 Kong Statistics

4077 Seo Computer

5456 Kim Statistics

6668 Lee Informatics

8723 Park Computer
B

Student ID_|Student Name | Department __| Grade _| Professor_code_

Department _lf Subject No _| Subject Name | Department

2 1234
3 4072
3 5456
2 6668
2 8723

AA1234 Math1 Statistics

AA5678 Medicine Informatics

AA2345 English Common

AB3456 Math2 Statistics

AC9876 Datal Computer
C

Fig. 1. Example of a Relational Database Model. This figure shows an example of a relational database model displaying the relation-
ships between “Student,” “Professor,” and “Course Offering” entities in database tables. The relationship “Guidance” connects the “Stu-
dent” and “Professor” entities through the “Professor ID” attribute. Additionally, relationships of course offerings and registrations exist
among the “Student,” “Professor,” and “Course” entities, with the “Department” attribute serving as the connecting link. This illustrates
how relational databases organize attributes of each entity into concept-based tables with defined relationships. A: Student Table. B:

Professor Table. C: Subject Table.
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Fig. 2. Relational Database and Data Schema for Hearing Big Data. This figure illustrates the relational database and data schema de-
signed for the Hearing Big Data Center Although the structure is simple, it provides significant extensibility. This relational database de-
sign offers advantages in terms of extensibility and integration when additional clinical information (e.g., vestibular function test data,
general disease data such as blood tests) is added for patients included in the database. A: Profile table. B: Pure tone audiometry table.
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