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Abstract

This paper introduces a user-friendly browser interface
which integrates multilingual search and browsing
Sunctionalities within medical thesauri via the internet. The
tool is being developed as part of the GIN Austria Patient
Information System and is based on an adapted datamodel
of the MeSH thesaurus. A prototype offers the possibility to
build up queries and export lists of MeSH main headings
collected during browsing the relevant MeSH trees. The
thesaurus browser can be used both by patients and citizens
to build queries based on a controlled vocabulary to match
them with existing documents within GIN and by medical
information managers to find out appropriate keywords for
interactive tagging or indexing of medical contents. A key
component of this tool is the flexible choice of different
languages of the MeSH datasource as well as of the user
interface. Both can be changed independently at any point
during a session. Another central aspect is the use of the
UMLS Metathesaurus in combination with localized
Thesaurus versions due to existing international character
set problems.
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Introduction

Although internet health information systems for
consumers and patients have become more and more
popular, internet information retrieval (IIR) is “still a very
hard task, even for IR experts” [1,2]. The difficulties range
from the “lost in the hyperspace syndrom” to problems with
medical sites without any systematic quality assurance
(QA) programs [6,7,14]. The QA problem is addressed by
some initiatives that are working successfully on QA
guidelines (e.g. HON Initiative [4]) and they are attracting
increasing worldwide attention from medical site managers
and providers [23]. On the other hand, conventional internet
retrieval environments (search-engines) are not very helpful
to users who are not used to specify Boolean queries
containing appropriate keywords based on a controlled
medical vocabulary. These consumers can be supported by
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active use of domain knowledge during query specification
and the user will not be limited to his (known) set of key
terms. Sometimes this type of query is called conceptual
query [22]. Next generation web search engines will make
heavy use of semistructured web data to improve crawling
and indexing performance [5,16]. Therefore, tools for
indexing or tagging sites during (not after) a creation or
maintaining process will be necessary [8]. Flexible usability
of different languages may thereby be a major task.

Objectives

The scope of the entire GIN Austria project
(Gesundheitsinformationsnetz Austria) is to define a
methodology for the management of patient oriented
medical contents / websites [9,10]. Within this project the
Medical Thesaurus Browser has three core objectives:

e To provide medical site content managers with
interactive access to multilingual medical thesauri via
internet.

o To assist patients and citizens with building queries
based on controlled vocabularies for the successful
retrieval of information from the internet.

e Toprovide a program interface for international
indexing tools and search engines.

Methods and Materials

The interactive thesaurus browser is based on technologies
standardized by the World Wide Web Consortium (W3C)
[24] and international medical datasources to ensure
platform interoperability. It is currently a system of
dynamically generated webpages, which allow the
interactive use of the thesauri.

Sources of information

The Medical Subject Headings (MeSH) are published by
the National Library of Medicine (NLM). Several
institutions in other countries are translating the English
sources and release localized versions [11,18]. The Unified
Medical Language System (UMLS) which is also edited by
the NLM is a Metathesaurus comprising many different
controlled vocabularies within the medical field. Among
these sources are the English MeSH Thesaurus and seven
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translations (Table 1). Therefore this Metathesaurus was
chosen as a consistent datasource the for the reference
implementation of the multilingual thesaurus browser.

Table 1 — Numbers of preferred terms and synonyms in the
English MeSH vocabulary and seven translations

language preferred terms synonyms
English 19768 20905
Finnish 19285 0
French 19768 9007
German 19647 25993
Italian 10711 411
Portuguese 19768 18774
Russian 19626 20160
Spanish 19768 18629

Data storage

The data for the Browser are stored in a relational database
management system in four parts:

1. The MeSH source data contain the preferred terms
and synonyms of the MeSH in eight languages.
Furthermore it stores the language independent
logical structure of the vocabulary, i.e. the relations
between preferred terms and their multihierarchic
organization [15].

2. User preferences, which are kept beyond individual
sessions, such as the default thesaurus language.

3. All language specific information for the browser
interface such as text or button captions are also
stored in a database. They are referenced by a
unique identifier within the webpages which are
replaced by the actual language elements prior to
delivery to the user. Thus, multiple language
versions of the browser interface can easily be kept
consistent.

4. A log database records user accesses and delivers
information on the use of the system. Entries are
labelled by random session identifiers. No personal
information on the user is gathered or stored.

Additionally, session data which is used during one
individual user session is serialized and stored in a file
system rather than a database.

Browser technology

Oracle 8i (Oracle, Redwood Shores CA) and MS
Access 2000 (Microsoft, Redmond WA) are used as
relational  database = management systems during
development and operation of the browser. For maximum
flexibility all data is accessed using standard Structured
Query Language (SQL) instructions [2].
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Web pages are generated dynamically using the PHP
Hypertext Preprocessor version4 [20] as a server side
scripting language. PHP code can be used together with the
Hypertext Markup Language (HTML) in the same files,
allowing for an integration of functionality and design of
dynamic web pages. PHP 4 runs as a module under the
Internet Information Server (IIS) in a MS Windows NT
environment. In its recent version, PHP offers advanced
functionality for automated session management. Variables
and objects can be serialized and reused across different
requests during within user sessions. Sessions are
recognized by unique identifiers stored as cookies on the
user side. Although PHP is not a genuine object oriented
language, it offers basic support for classes. Therefore, the
largest part of the MeSH browser could be realized using
object oriented concepts.

The output of the thesaurus browser delivered to the user
are standard webpages using HTML 4.0, Cascading Style
Sheets (CSS 1.0) and basic Javascript routines. All output is
validated to meet W3C standards. Furthermore the system
is being tested with the most common WWW-browsers on
different operating systems (MS Windows: Internet
Explorer 5, Netscape Communicator 4.7, Opera 4.x; Linux:
Netscape Communicator 4.7, Opera 4.x).

Results

Reference implementation

The interactive thesaurus browser enables users to search
preferred terms and synonyms in several language versions
of the MeSH vocabulary and receive further information on
the terms found. Furthermore, it assists in the formulation
of a query based on preferred terms [5,12], which may then
be submitted to other independent sources of information
on the internet. The database is also prepared for the
integration of other datasources such as the International
Classification of Diseases (ICD 10).

Functionalities

The function of the thesaurus browser is outlined in
Figure 2. Numbers in brackets refer to the items in this
diagram.

Initially, the browser asks the user to enter a query term
(1). A search for this string is performed within the main
headings and synonyms of the MeSH database. As a result,
a list of preferred terms is returned, which either themselves
or in a synonym contain the requested string (2). Each entry
within this list links to a page with detailed information (3).
There, synonyms, related terms and the hierarchical context
of the particular preferred term are shown. Again, search
results and hierarchy entries, which are preferred terms
themselves, link to detailed information pages.

Search results and detailed information pages are shown
alternatively in a tabbed view within the browser window.
Independent accounts are kept for both types of
information. Thus, the user can move forward and back
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within the history of results of a session (4). New search
strings can be entered at any time. The language of the
MeSH database to search can be changed at the beginning
or during a session. Upon a change of database language
existent results will be translated,
information is not lost. The language of the browser’s
interface is completely independent of the searched
database and can also be changed during a session.

Preferred MeSH terms of interest can be selected from
search results or detailed information pages into a separate
list (5). These terms can be then be submitted as a query to
common internet search engines (e.g. AltaVista, Google),
or to more specialized sources of information such as
PubMed or local medical information networks (e.g. GIN).
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Figure 1- Diagram of the Thesaurus Browsers Functions.
Numbers in circles refer to descriptions in the text,

Status quo

The specifications of the complete system were developed.
A basic monolingual MeSH browser has been completed
and tested (http://biostatistik.uibk.ac.at/gin/mesh). The
multilingual MeSH browser incorporating all described
features is in an advanced state of development and
scheduled for release in March 2001.

so that gathered’
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Discussion

Technology

The tools chosen for the MeSH browser are clearly
adequate for the task. Furthermore, the core technologies on
the server side PHP and SQL are widely platform
independent. On the output layer HTML 4.0 and CSS 1.0,
which were recommended by the W3C, have become
widely accepted standards for some time now [24]. Still,
compatibility with different WWW-browsers had to be
thoroughly checked and was a constant challenge during
development.

Database

Controlled medical vocabularies are readily available from
a range of sources [21]. However, several severe problems
were encountered during the development of this browser.

The International Organization for Standardization (ISO)
released guidelines for monolingual thesauri in 1986 [13].
However, the MeSH vocabulary cannot be mapped directly
to this standard. The hierarchical position of each preferred
term in the MeSH is determined by one or more tree
numbers which uniquely identify each superordinate term
up to the top of the hierarchical tree [15]. On the other hand
the ISO standard identifies hierarchical relationships by
specifying one level of superordinate (broader) and
subordinate (narrower) terms. This may recursively lead to
more hierarchic trees for one term than are explicitly
specified in the MeSH thesaurus. This lack of an
authoritative and generally applicable standard particularly
impedes the development of tools working on more than
one source of controlled vocabulary.

The UMLS is a very effective datasource as it provides data
from different sources in a consistent format [18].
However, the MeSH data is not completely equal for
different languages (see Table 1). While, except for the
Italian version, nearly all preferred terms are translated, the
number of synonyms available for each language varies
between zero (Finnish) and 25993 (German). These
numbers comprise translations of the English MeSH
synonyms and additional language specific synonyms.
Generally, synonyms within MeSH do not have unique
identifiers but are referenced by the corresponding
preferred term. Furthermore several categories such as
descriptions or alternative word forms are only available in
the English MeSH thesaurus. Consequently, we had to limit
the functionality of our multilingual MeSH browser to
those categories which are generally available.

A special problem with multilingnal MeSH data in the
UMLS is that all strings are 7-bit ASCII encoded. Special
characters such as German umlauts or Cyrillic characters
are represented by their ASCII transcriptions, even if they
are available in localized versions from the translating
institutions. This severely impedes the usability of a
multilingual thesaurus. To overcome these problems, we
started by using only the UMLS data including all logical
information. Localized language data, i.e. preferred terms
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and synonyms, could then replace the language terms from
the UMLS by matching their unique MeSH identifiers.
Nevertheless, in the long term, it would be useful to have a
Unicode encoded version of the UMLS.

Future prospects

As mentioned above, the next step will be the complete
implementation and an international field test. For this task
different license agreements must be fixed.

Other multilingual datasources (e.g. ICD) will  be
integrated. This concerns part 1 of the database, because
parts 2,34 and the file system are already designed for
other thesauri.

Further we are working on a specification of a SOAP
interface (Simple Object Acces Protokoll [24]) for
automatic tagging of XML documents with medical
contents.

In connection with other standards (e.g. XML structured
documents, adapted Dublin Core Index Scheme [17]) this
tool could also be used in an integration process of
electronic patient records and patient oriented information
systems [7].
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