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Abstract ,

This paper introduces and reports the results for a project to
map Japanese medical terms to the UMLS Metathesaurus. The
“Thesaurus for Medical and Health related Terms version 5"
published in 2003 by the Japan Medical Abstracts Society and
UMLS version 2002AC provided by NLM were used in this
study. The goal was to judge the validity of the correlation
between the Japanese and English terms that belong to the
same MeSH concept. Fifieen medicine, nursing, and library
science professionals, excluding JAMAS, used a custom
designed Web interface to perform this task. About 10% of the
concepts were judged as invalid, and the reasoning behind
these failures were analyzed. Experience from this project can
be used to estimate the manpower required to revise the
Japanese thesaurus after future revisions to UMLS or MeSH.

Keywords
UMLS, MeSH, Japanese Medical Terms

Introduction

In order to accurately exchange information, it is imperative
that concepts and terms have universal meanings. This is the
motivation behind the development and maintenance of
standard health terminologies and controlled vocabularies. The
Unified Medical Language System (UMLS) project was
initiated in 1986 by the U.S. National Library of Medicine to
inteprate these controlled vocabularies [1]. The UMLS
Knowledge Sources, which now provides valuable information
about biomedical concepts, incorporates tools to accomplish
searches on the root terms used to name the concepts [2,3].

However, information exchange is much more difficult in a
multilingual environment [4,5]. Although the UMLS currently
contributes to cross-language retrieval by supporting terms in

15 languages, Japanese vocabulary is excluded. There is a
great need for Japanese professionals to enter queries in
Japanese and retrieve documents, even if they are written in
English. Currently, professionals typically use MEDLINE via
Ovid technologies, Inc. or PubMed services provided by
NLM. A set of Japanese biomedical terms that correspond to
or closely relate to MeSH or UMLS concepts is needed in
order to search articles in Medline using Japanese keywords.

Only a few controlled vocabularies have been developed and
maintained in Japan. The primary interest of the Japanese
medical society has instead been focused on nomenclature
alone, without semantic structure, in order to coordinate with
the English representation. This might have originated from
difficulty inputting kanji characters using the keyboard, which
delayed the establishment of health information databases.

. And Japanese terms are written using more than 2000 Kanji

characters, 83 Hiragana characters, and 96 Xatakana
characters. Most terms of foreign origin are written using
Katakana, which is a phonetic alphabet. However, when there
are variations in pronunciation for a foreign term, a number of
Katakana variations exist for a single term. This characteristic
is prominent in medical terms that originate from personal
names. Hiragana is also phonetic, however it is primarily used
to detail the pronunciation of the kanji character(s), when they
appear in nouns. This feature of Japanese writing may be
another reason why controlled vocabularies for Japanese
medical and health-related terms have lagged.

In the information age, it is increasingly important for medical
information specialists to collect, accumulate, and analyze
health related information written in Japanese. This
advancement is particularly important for electronic health
records. This application has led to increasing research interest
in developing controlled vocabularies in Japanese [6-8]. Now
we do have a set of standard Japanese disease names



corresponding to ICD10, but there are no vocabularies in
regard to Japanese clinical terms.

In 2003, the Japan Medical Abstracts Society published the
“Thesaurus for Medical and Health Related Terms, version 5.”
This Japanese thesaurus corresponded to MeSH, but were not
checked in public, might not correspond to MeSH correctly,
nor cover enough clinical terms used in practice.

Therefore, a team of health-related professionals checked the
validity of the Japanese terms in this thesaurus to determine if
they properly correspond to their English counterparts based
on both the indexers’ and the health professionals’ points of
view. Terms that were judged poorly were discussed and either
removed or replaced by other more appropriate Japanese
medical terms. The purpose of this article is to describe the
validation project and report its initial results.

Materials and Methods

Materials

The following resources were used to research the health-
related terms:

1. UMLS version 2002AC, provided by NLM.

2. The “Thesaurus for Medical and Health Related Terms
version 5,” referred to as the TMH, was used as a
collection of Japanese medical terms. The TMH was
published in 2003 by the Japan Medical Abstracts
Society (JAMAS).

3. The Database and WWW server for this system used
Apache version 1,327 with php 4.2.3 module and
PostgreSQL 7.2.3 DBMS, running on Red Hat Linux
7.3.

Concepts and strings that were related to MeSH were used
from UMLS. There were 20,603 concepts (descriptors) and
37,864 MeSH entries used. The concepts numbered
approximately half of the MeSH tree entries because some
concepts have multiple entries. For example, the concept
“Diabetes Mellitus” has two entries: MeSH tree numbers
C19.246 and C18.452.297, and “WAGR Syndrome” has 18
MeSH numbers. However, many concepts only correspond to
one MeSH tree number.

The TMH thesaurus contains 84,617 Japanese biomedical
terms, which are categorized in 19,179 MeSH concepts, based
on the MeSH 2001 version. Japanese indexers from the Japan
Medical Abstracts Society extracted these terms from Japanese
articles that were published in Japan. The indexers have also
extracted additional terms that relate to each concept, resulting
in a total of 95,071 terms.

Methods

Phase one involves checking the correlation between the
Japanese terms and the UMLS strings for every UMLS
concept within MeSH. More specifically, a web interface was
used to repeatedly judge the correlation between a set of

Japanese terms and a set of English strings for the same MeSH
(UMLS) concept. During this process, concepts that had been
changed from 2001 to 2002 were excluded. The MeSH terms
that appeared more than once in the MeSH tree were judged
multiple times. If there were multiple judgments for one set of
Japanese terms or UMLS concept, the final result will be NO
if there exists only one NO judgment.

The goal of Phase two was to correct the sets that were judged
as NO. On a case by case basis, members discussed the
reasons for the mismatch, and members made a final decision
by voting via web interface.

Web interface for Phase one judgment

The WWW was used as the medium to verify whether the
Japanese terms properly corresponded to the UMLS concepts.
Fifteen people with a background in Japanese health related
terms participated in this project. Each member individually
selected their preferred areas from the top MeSH nodes and
checked the validity of the Japanese terms that fell under the
chosen nodes.

Figure 1 shows the judging interface. There are two areas in
the window. The primary Japanese term and its synonyms are
shown on the left side, and corresponding UMLS concept, its
definition, and synonyms are shown on the right side. In the
upper left region, the top left area is the judging interface. This
interface includes a text area for adding comments and OK and
NO buttons. Below this, Japanese synonyms and their sources
and a table detailing Japanese reference terms that relate to
this concept and their sources are displayed. In the right area,
the UMLS concept definition, the list of English strings for the
concept, and a list of all MeSH numbers for the concept are
shown,

Each member judged whether the Japanese terms listed in the
synonym table corresponded to the English terms and
definitions listed on the right. The member then clicked either
the OK or NO button, and the reasons for the decision were
detailed in the text box. This process is continued until all of
the Japanese terms assigned to a member were completed.

Figure 2 shows an interface in which members can explore all
of the MeSH numbers, even those assigned to other members.
In this figure, the left window shows only a list of Japanese
primary term due to space limitation. But in reality, a list of
MeSH numbers and corresponding English primary strings are
shown at the left side. When a user clicks on a MeSH number,
the information relating to the node appears in the middle and
the right windows. The contents of these windows are the
same as those in Figure 1.
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(here shows only Japanese primary term due to space limitation). When the user selects a MeSH number, the relevant information
appears in the middle and right windows. These contents are the same as those in Figure 1.
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Fig 3 - Members are able to browse comments issued by other members in real time. The first column shows a MeSH descriptor and
the corresponding Japanese term, the 3rd column shows current judgment, the 4th column shows the member’s comments, and the
5th column shows corresponding Japanese terms for the concept.

Web interface for browsing comments given

Figure 3 shows the web interface used to browse the member’s
comments, which can be examined in real-time. Comments are
displayed in the 4th column with the member’s name in
parentheses. The results of decisions are shown in the 3rd
column. Some concepts that were judged as OK were
submitted with comments. These concepts will be treated the
same as those judged NO in the correction phase.

Web interface for discussions and voting — Phase two
judgment

Members are able to submit further opinions for concepts
judged as NO or as OK that already contain comments. This
additional interface is similar to Figure 1. After a thorough
discussion, the changes are proposed. For example, “The
word A should be changed to word B in the Japanese
synonyms for concept C” will be proposed in Japanese. The
final decision is then made by a vote.

Results

Phase one judgment was started in January 2003 and was
finished in September. Phase two checking is currently in
progress. This section presents the results thus far,

Analysis of Phase one judgment

1503 concepts (7.3%) were judged as NO and 1865 (9.1%)
were submitted with comments. As previously stated, concepts
that included comments were treated the same as those judged
as NO. , and then we analyzed whole cases being issued any
comments. The comments were categorized into the following
six groups:

1. A concept contains English terms, and sometimes no
Japanese term. (44.0%)

2. There is no Japanese class or group name that
corresponds to the plural English form. (11.8%)

3. Other Japanese terms are more suitable and should be
included. (33.6%)

4. Some Japanese terms are not appropriate and should be
excluded. (5.5%)

5. Some terms are questionable and need further
discussion. (2.1%)

6. No change is needed. (2.8%)

Category 1 means that some English terms appear directly in
Japanese articles. Category 2 is a feature of Japanese language
that there is no explicit plural form of the Japanese noun.
Categories 3 through 5 were the intended target of the Phase
two process, which number 770 (41.3%). This process, which
involves discussion and voting, will be completed within a
month.

Estimation of workload for revision of Japanese thesaurus

Fifteen members of professionals relating to Japanese
biomedical vocabulary participated in the Phase one work,
requiring a total of 124 days. Each member worked
approximately a week on the project. The members averaged
167 concepts a day, while one member was able to check a
maximum 1920 concepts in only one day,

847 descriptors were added and 47 descriptors were deleted
between the 2001 and 2002 MeSH versions, resulting in a total
of 894 concepts that needed to be updated in the Japanese
thesaurus. From 2002 to 2003, 1250 concepts were added and
20 concepts were deleted, necessitating 1270 new updates,

From these previous experiences, it is estimated that six man-
days are required to check 1000 concepts during the Phase one
process,



Discussions

Information retrieval via Japanese medical terms

When the Phase two process are completed, professionals will
be able to use a Japanese medical thesaurus that corresponds
to the UMLS Metathesaurus. This means that Japanese
keywords can be used to search for articles in MEDLINE. This
will be useful not only for health professionals, but also the
Japanese population at large. ‘

However, current UMLS Metathesaurus consists of seven bit
ASCII characters. It should be noted that UMLS should have
any multi byte character sets, such as UNICODE.

Comparison by concept

In this project, Japanese terms and corresponding English
terms were compared for a concept in the UMLS. However,
when the UMLS is revised, some of the English terms in a
concept will be changed and others will not. When this occurs,
a considerable amount of work must be performed on the
corresponding set of Japanese terms, because all of the
Japanese terms within the concept will need to be checked.
Therefore, just as the UMLS introduced the CUI-LUI-SUI
scheme, the Japanese terms must be managed efficiently while
updating the identification system. An option is to introduce an
LUI for Japanese terms that correspond to the English strings
that have the same LUI and the same mental meaning in
UMLS. Table 1 shows one such example. This table displays
the relationship between the English and Japanese terms for
the concept “Eye”. A kanji character in upper two rows and
the former character in lower three means “eye”. The latter
kanji character in lower three rows means “ball”. As is evident
from this example, introducing an LUI on Japanese side may
dramatically reduce the workload during the UMLS concept
updates.

Table 1 -Sample relationships between English and Japanese

UMLS LUI English Japanese
L0015392 Eye, eyes {2
10876007 Oculus iR
10015418 Eyeball 1:32
L1811070 Bulbus oculi ERER
L0847402 Globe EREK

A working style for collaborating on the Web

This project required the development of web interfaces to
view the relationships between English and Japanese terms
within a UMLS concept, make judgments and submit

comments, discuss the issues, and vote on a decision. These
interfaces were extremely useful and efficient for the
participating members.

Some members, however, reported that it was difficult to
understand the judgment policy and the remarks form when
they first started. During this study, the judgment policy was
added to the web site. Periodic meetings were necessary even
though the judgment process was conducted remotely over the
Web.
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Abstract; We introduce the experience of developing Japanese medical thesaurus, according to the
results of mapping Japanese medical terms to the UMLS Metathesaurus. We used a custom designed
Web interface to evaluate the results. And we are now using the sample thesaurus to retrieve
Pubmed from Japanese medical terms as a trial.
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