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Recently, especially in Asian countries such as Korea, Taiwan, 

and Japan, databases that store treatment information used for 
insurance claims (insurance claims databases) have been set up at 
the national level. Some of these insurance claims databases have 
also been made publicly available for secondary purposes such 
as research and studies, and many research papers have already 
been published especially in the field of epidemiology. However, 
these databases were not constructed with the expectation of such 
secondary uses, so there are many cases where the data required 
for analysis is insufficient. The most well-known databases use the 
relational model that is based on predicate calculus and set theory 
[1]. The relational model is used for each country’s insurance claims 
database [2] and normalization is performed as is appropriate for 
data storage and update [3]. Therefore, data related to a patient 
is distributed across multiple tables. As a result, epidemiological 
research studies that use these databases (database research), 
require special knowledge concerning medical and statistical 
analysis as well as techniques for reconstructing database 
operations on the datasets for each patient while supplementing 
them with the necessary data for epidemiological research. In 
Japan, the database called the NDB (National Database of Health 
Insurance Claims and Specific Health Checkups of Japan) is run 
by the Ministry of Health, Labor, and Welfare [4]. The authors 
are researchers in the engineering field who have been engaging 
in such research since 2015, when the trial operation of the NDB 
began. Since that time, there have been almost no other researchers 
from the engineering field who have participated in NDB, even 
inside academia and the government. This thesis analyzes the  

 
background and reasons for this situation, with the purpose of  
describing the role that researchers in the engineering field should 
play in database research.

Characteristics of Database Research
The main classifications of medical research are basic research 

in biological and medical fields, database research and clinical 
research. The comparison of database research and basic research is 
interesting and the two have different characteristics. Additionally, 
the research processes that require labor are different in both 
classifications. In general, for basic research, a large amount of 
labor is required for experimentation and data gathering, while for 
database research, little time is required for data gathering because 
data is reused. On the other hand, while database research or basic 
research, is often the type of research that validates hypotheses, 
exploratory data analysis in order to construct a hypothesis from the 
data is important [5]. Therefore, the data analysis (data handling) 
load, including the database operations mentioned above, is usually 
large. In other words, in basic research, labor is required mostly 
for the experimentation and data gathering processes, while in 
database research, labor is required mostly for data analysis.

However, a very important research process for database 
research is the construction of a hypothesis. So, if a researcher who 
presents a hypothesis and a researcher who performs the data 
analysis write a paper together, the former is often listed as the first 
author. The perception that only the construction of the hypothesis 
requires brain work has been inherited from basic research and is 
deeply rooted.
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Characteristics of Researchers in Epidemiology Who 
Perform Database Research

In Japan in particular, researchers in epidemiology who have a 
medical license have a very high social status. They are also often 
involved in a wide range of activities including basic or database 
research and treatment making them very busy. There are only a 
few researchers who are specialists in database research. Yet the 
support of a researcher who is familiar with database technology is 
often required in the engineering field. In addition, research speed 
is emphasized, because researchers in epidemiology want to obtain 
research results quickly. When researchers in the engineering field 
who provide such support are not actively incorporated into the 
epidemiological research they automatically become “helpers” and 
merely provide labor.

In the database research projects, I have been involved in so 
far, there were some researchers in epidemiology who had medical 
licenses and were well versed in programming techniques and 
database technology. However, they were only able to solve their 
research problems independently. With regard to the know-how 
that has been received from these researchers in the research 
process thus far, source code has been given, but it could only be 
used under limited conditions and was not user friendly. Based on 
a little imagination, the reason for this is simple. These researchers 
may have good skills such as programming, but such skills are 
not their regular job, and they were satisfied just to display their 
multiple talents, such as in engineering technology. They knew 
that the development of generic systems was not their role. In this 
sense, having good skills does not necessarily result in developing 
an excellent system.

The Role that Researchers in the Engineering Field 
Should Play in Database Research

In the basic research fields of medicine and biology, the 
development of experimental methods and experimental equipment 
for the purpose of verifying hypotheses effectively is considered 
important. The inventors of these experimental methods and 
equipment are often researchers and developers that have doctorate 
degrees in their fields. This concept should also apply to database 
research. Researchers in the engineering field who are involved 
with database research should come up with their own research 
questions and gain a lot of experience in epidemiological research. 

This is because only through understanding epidemiological 
research, can one identify research problems for database research. 
It would also be ideal for researchers in epidemiology, including 
clinicians, to develop systems such as data warehouses that enable 
them to conduct research independently.

Conclusion
This thesis has discussed the problem of database research 

and the role that researchers in the engineering field should play 
in it. In database research, as know-how, the creation of source 
code and manuals is useful to a certain degree, but not decisive 
in effectiveness. In order to use them, a certain amount of basic 
knowledge and time are required, so it is not uncommon for 
them to barely be used. Accordingly, it is appropriate to develop 
systems (software) with excellent interfaces that can be used even 
by beginners without requiring basic knowledge and time. It is 
difficult to develop a system that can cover all databases, but even 
just developing a system limited to the use of one database would 
be of immense value. In database research, from the point of view 
of a researcher in epidemiology, a researcher in the engineering 
field may often be seen as a laborer in charge of data handling. The 
most important thing for a researcher in the engineering field is to 
have a research attitude for inventing a system that will be useful 
someday, while providing labor.
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