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ABSTRACT: A problem facing information retrieval and exchange among international medical practitioners and researchers is
the lack of a knowledge structure or conceptual framework that relates concepts used in the Western medical system to those
used in non-Western medical systems. This paper presents challenges we have encountered in attempting to develop a general
conceptual framework to cover concepts and terminology used for information retrieval in the field of complementary and al-
ternative medicine. This is a broad field that has not been covered appropriately in knowledge organization systems such as clas-
sification schemes, thesauri, and terminology databases. The objective of the project is to improve significantly the efficiency and
the quality of cross-language and cross-cultural information exchange and knowledge discovery by facilitating concept mapping
and information retrieval between Western and Eastern medical traditions. Major facets of the conceptual framework include
Diagnostic Categories, Therapeutic Preparations, Human Anatomy, Selected Diseases/Medical Conditions, and Basics of Traditional
Systems. The paper discusses issues of subject coverage, the representation of medical concepts in the conceptual framework, in-
corporation of concept names that have existed in individual traditional systems, and the relationships among concepts. Findings

reported are primarily from current work that focuses on Traditional Chinese Medicine.

I. Introduction

Over the past several years, we have been working
to develop a digital library in the diverse field known
in the United States as complementary and alternative
medicine (hereafter CAM). Electronic databases in
CAM areas have proven to be the most valuable and
informative literature resources. They have grown
quickly during the last decade, along with interests in
CAM from many communities: researchers, medical
professionals, healthcare providers, patients, govern-
ment, industry, and insurance providers. Large-scale
CAM databases have become available through dedi-
cated online services or CD-ROMs, including the fol-
lowing:

e databases for individual traditional medicine sys-
tems, for example,

o TCMLARS (Traditional Chinese Medicine Lit-
erature Analysis and Retrieval System), China
Academy of Traditional Medicine, China,

o Database on Clinically Important Plants in Ay-
urveda (DBCIP), Foundation for Revitalisation
of Local Health Traditions, India,

o TradiMed (Traditional Oriental Medicine Data-
base), Natural Products Research Institute,
Seoul National University, Korea;

e databases focusing on particular therapies or
therapeutic preparations, for example,

o NAPRALERT (NAtural PRoducts Research
ALERT), University of Illinois, Chicago,

o ACUBASE (Bibliographic Acupuncture Data-
base), University of Medicine of Montpellier,
France,

o Medicinal Plant Database of Papua New Guinea
(PNG MedPlaDB), Wau Ecology Institute,
Papua New Guinea Herbal Medicine Society,

Japan;

e database covering broad CAM areas, to date there
is only one:
o AMED (Allied and Complementary Medicine
Database), The British Library Health Care In-
formation Service, UK.

Yet the access to, and utilization of, these resources
have been very limited because of many barriers, most
notably language and terminology. There has been lit-
tle communication among database producers regard-
ing terminology. Although monolingual thesauri,
classification schemes, dictionaries, and other termi-
nology tools have been established and used for these
database products, there has been no systematic ex-
ploration and representation of these individual sys-
tems/schemes under one umbrella.

One must understand that even though Western
and Eastern medical systems can heal the same body,
the perception of the two major traditions reflects
two different worlds. Western researchers unfamiliar
with the concepts and practices of various traditional
systems of medicine will have difficulty even knowing
what terms to use to retrieve the information they
want. The concepts and categorizations of disease
stated in Western medicine often have no obvious
parallels or similar terminology in other traditions,
where different concepts of illness and imbalance ex-
ist. This situation exists between Western and tradi-
tional medicine systems, as well as among various cul-
tures and traditional systems. In the process of devel-
oping the digital library for CAM, we found there
was no conceptual framework or compatible termi-
nology that could be used, either nationally or inter-
nationally, for CAM information retrieval and
knowledge exchange.

To address this problem, we have initiated the de-
velopment of one of the essential and logical compo-
nents of this digital library, namely a conceptual
framework. This framework will be expressed
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through a terminology repository that supports the
foundation of the digital library. The framework is
critical to the effective integration of CAM informa-
tion within a digital library. Our objective is to im-
prove significantly the efficiency and quality of cross-
language and cross-cultural information exchange and
knowledge discovery by facilitating concept mapping
and information retrieval between Western and non-
Western medical traditions.

This paper reports the preliminary findings of our
efforts to date. It is the purpose of the authors to
share these findings with others in order to search for
appropriate solutions to the challenges stated in Sec-
tion V of this paper.

IL. Basic principles for the research design

In the United States, CAM is described as a group
of disparate practices including entire complex tradi-
tional health care systems, e.g., Chinese (Traditional
Chinese Medicine, or TCM), East Indian (Ayurveda),
and Native American; their components practiced as
distinct complementary entities, e.g., medicinal herbs,
acupuncture, dietary principles, manual therapy, and
spiritual practices; and also a wide variety of difficult-
to-categorize discrete modalities and products. In lit-
erature, clinical practice, and regulatory control, there
is no clear definition of what is or is not considered
CAM. What is under or outside of the umbrella in the
U.S. has already changed over the past 10 years, and
continues to change as what was once considered
CAM enters the biomedical mainstream.

Of course, the view is different from country to
country, as what is “conventional” versus what is out-
side of the mainstream depends on the unique history
of each nation. In some Asian countries, the “tradi-
tional” system of medicine may be mainstream, may
exist in parallel with Western allopathic medicine, or
may itself be subordinate to a more dominant allo-
pathic medicine. In India, there are multiple tradi-
tional systems of medicine, currently existing along
with Western allopathic medicine. In France and the
UK., acupuncture is more common than it is in the
US. In Germany, herbal medicine is an integral part
of the health care system. Even in the U.S., the crite-
ria by which something is judged to have moved from
“alternative” to “mainstream” may differ from state to
state; acupuncture, for example is covered by health
insurance, taught in medical schools, and licensed in
some states. The conceptual framework to be devel-
oped through this project attempts to cover these

various systems, regardless of the historical, political
and social standings that they may occupy in different
countries.

To develop a conceptual framework that covers
these systems and practices requires careful design and
an appropriate strategy. Regardless of what becomes
accepted in the U.S. and other Western countries, the
concepts, theories, diagnostic and therapeutic aspects
of other systems of medicine are dramatically differ-
ent from Western views of medicine. This requires
that we establish basic principles for the proposed
conceptual framework in order to make the informa-
tion more readily accessible to a broader audience.
The guiding principles we are using are the following:

(1) Relatively independent, multiple systems under

one umbrella structure, rather than a unified stan-

dardized structure. A universal system that tries to

cover all human knowledge invariably has limita-
tions. Classification schemes and their categories,
divisions, and subdivisions are based on social con-
sensus about knowledge. Yet consensus itself dif-
fers from one society to another, one historical pe-
riod to another, as well as by discipline. Given this
social basis of classification, it becomes difficult to
create a universal classification system that is free
of nationalistic or ideological biases. For example,
in our case, although Korean medicine and Japa-
nese Kampo medicine both originated from Chi-
nese medicine and systematically adopted the Chi-
nese medicine system as early as the 6th century,
they have developed their own philosophies and
systems throughout the centuries (Soulié de Mo-
rant, 1994). In interpreting traditional medical sys-
tems, our conceptual framework follows the prin-
ciple of preserving relatively independent systems
under one umbrella structure. We have designated
a special facet or subdivision in the framework for
this purpose. It is called Basics of Traditional Sys-
tems.

(2) Focused coverage rather than complete coverage.
The conceptual framework takes into account the
use of the concept as found in publications (i.e. lit-

erary warrant) and how users employ the concept
(i.e. user warrant) in selecting the foci to be cov-
ered by this project. In other words, we want to
cover well-documented systems and modalities
first. Foci will be on the areas that are used by a
large number of people (in the United States,
China, and other countries) and are already better
accepted by the practitioners and patients in the
United States and other Western countries. These
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communities have expressed a great need for in-
formation exchange. Because many concepts and
categories in Western medicine often have no ob-
vious parallels or comparable terminology in
other traditions, we have chosen to focus on the
areas in which a general framework can be applied.
Those areas are Diagnostic Categories, Therapeutic
Preparations, Human Anatomy, and Selected Dis-
eases/Medical Conditions. They form the backbone
for this conceptual framework.

(3) General framework rather than highly specific
framework. In order to ensure compatibility, ex-
tensibility, and flexibility of the resource, we want
to keep the framework general. Specificity will be
introduced through the addition of terminology
and entry vocabulary.

(4) Common and accepted representation scheme
whenever possible. To explain the terms and con-
cepts of each in the language of the other will re-
quire us to find or develop correlations between
East Asian medical models and Western medical

systems.

IT1. Methodology

Although our long-term goal is to include a num-
ber of well-established CAM systems and modalities
in the digital library, the current project focuses on
CAM systems in East Asia that have established scien-
tific research records and that have broad impact on
human healthcare. Traditional Chinese Medicine
(hereafter TCM) has a long history and wide influ-
ence. It is the root of subsequently developed Tradi-
tional Korean Medicine and Japanese Kampo Medi-
cine. In addition, there are interrelated influences be-
tween TCM and Tibetan Medicine and Ayurveda
from India. For these reasons, we have decided to be-
gin with Traditional Chinese Medicine.

The following outline summarizes our overall re-
search design and illustrates our approach to accom-
plishing our goals:

Our first task is to generate a conceptual frame-
work. Using the available reference tools such as clas-
sification schemes and thesauri in the medical sciences,
we have started to construct the framework for the
major facets of Diagnostic Categories, Therapeutic
Preparations, Human Anatomy, Selected Diseases/
Medical Conditions, and Basics of Traditional Systems.
Currently, our major attention is on TCM, with
some attention to that of Korean and Japanese Medi-
cine.

A second task includes assigning identification
numbers to the concepts and supplementing the con-
ceptual framework with terms in Chinese and Eng-
lish. (Other languages will be included as the project
continues). For each concept, we collect data includ-
ing concept names (transliteration and translation in
another language), definitions or scope notes, identifi-
cation numbers of related concepts, synonyms, and
parallel or comparable concept names and terms used
in other traditional systems. We have made significant
progress in collecting data on diseases and materia
medica. A great number of reference sources have
been used. (Please refer to the list of the sources at the
end of the paper.)

Finally we must represent the conceptual frame-
work in an appropriate structure. The conceptual
framework is displayed by using various facets. Con-
cept names and related terms included in the facets are
displayed in hierarchies (such as medicinal herbs, see
Appendix 1, and anatomy concepts, see Appendix 2),
paradigms or matrixes (such as the Zang-Fu
(B JFF) Theory, see Appendix 3), and some visual rep-
resentations as needed (such as the relationship among
the Five Elements, see Appendix 4). A number of
knowledge organization systems have been studied
and directly employed in the project. A discussion of
these resources is offered in the next section.

IV. Resources studied and used in the project

Scholars in many fields, from philosophy to medi-
cine, have long discussed the concept of knowledge
and the problems of representing knowledge in in-
formation systems. There are direct relationships be-
tween knowledge representation as manifested in clas-
sification, and the process of knowledge discovery and
creation (Kwasnik, 1999). In order to obtain a clear
picture of what CAM-related knowledge organization
systems are available and to avoid any redundant ef-
fort, we examined a number of knowledge organiza-
tion systems/schemes. In general, the use of knowl-
edge organization theories in recording, representing,
and organizing medical knowledge can be examined
from three aspects: classification of knowledge; classi-
fication of a particular collection; and integration of
various tools/schemes.

A. Classification of knowledge

Classification of knowledge presupposes that a clas-
sification system can be created that encompasses all
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knowledge. As we have discussed in Section II, CAM
consists of disparate practices deemed alternative. At
present, there is no universal classification for this ma-
terial or even an accepted agreement on how to group
the various CAM areas.

Within individual traditional medical systems,
however, one can find systematically organized
knowledge. For example, the Nezjing ( F1£2), some-
times known as The Yellow Emperor's Inner Canon,
written around 100 B.C.E. or earlier, is the most im-
portant and influential Chinese medical text ever
written. The book discusses physiology, pathology,
and therapies, and contains the first organized ap-
proach to discussing diseases and disease patterns. At
around 100 B.C.E., Shen Nong Bencaojing
( fR®REESE The Divine Husbandman's Classic of
Materia Medica, also known as Shen Nung Pen Tsiao
Ch'ing) became available. Husbandman Shen Nong
was thought to have lived around 2500 B.C.E. or ear-
lier, and was renowned for his tasting and testing of
herbs. He was considered the original author of the
book. The book records 365 herbs and their curative
properties, tastes, and energies. The herbs are catego-
rized into three classes based on a macrocosmic con-
cept of heaven, man, and earth. These include the up-
per, middle, and lower classes of herbs, which are
then divided according to whether the “herb” origi-
nated from living materials (animal and plant) or from
the earth (mineral). The contents of both books were
carried on by later publications in printed form,
which have been widely used as textbooks and major
references in medical schools and hospitals in modern
China, Korea, and Japan. Most of the written works
on herbs created during the last five centuries are
based on the growth, nature, and characteristics of
herbs, namely, their pharmacognostic properties. The
monumental work of Li Shizhen (ZERTE: 1518-1593)
and his famous pharmacopoeia Bencao Gangmu,
(FBLEREH The Categorical Lists of Herbs and Plants,
also known as Pen Ts'ao Kang-Mu), is a typical exam-
ple. It describes 1,892 herbs or agents and over 10,000
recorded formulations. Its methodology of classifying
herbs and combinations of herbs has been widely used
in education and training, as well as in practice, in the
East Asian countries. Modern books on Chinese
medicine tend to incorporate newer knowledge from
Western medicine into the explanation of TCM. For
example, in The Pharmacology of Chinese Herbs,
Huang presents hundreds of herbs based on their
therapeutic value, rather than on their pharmacologi-
cal properties. In this work, herbs are listed under

various systems according to Western anatomy
(Huang, 1993). This represents a popular approach in
modern herbal medicine books, especially those pub-
lished in English.

Library classification systems that attempt to rep-
resent universal knowledge usually adopt (or partially
adopt) the classifications of knowledge into their
schemes. For example, the current version of the Chi-
nese Libraries Classification (CLC), developed and
maintained by the National Library of China, in-
cludes the TCM in the main class “R. Medical Science
and Medicine.” The sub-class “R2 Traditional Chinese
Medicine” systematically presents TCM as a complete
discipline, encompassing prevention, physiology, pa-
thology, diagnosis, etc. This brings our attention to
the question of whether there already existed well-
established classification schemes or controlled vo-
cabularies created for libraries, databases, or other
types of collections that cover major CAM knowl-

edge. (This will be discussed below).

B. Classification and controlled vocabulary of a particu-
lar collection

Classification and controlled vocabulary of a par-
ticular collection presumes that a system and vocabu-
lary should only be devised for the information re-
sources that are part of a particular collection. The
Library of Congress Classification (LCC), the Library of
Congress Subject Headings (LCSH), the National Li-
brary of Medicine Classification and the Medical Subject
Headings (MeSH) are the best examples of such sys-
tems. For the purpose of managing medical informa-
tion, MeSH has been translated into many languages
and used by libraries and databases all over the world.

However, a common problem of these popular
systems, including MeSH, is the lack of an adequate
and dedicated terminology to deal with non-Western
medicine due to their limited collections on CAM. In
a preliminary study, Zeng (1996) compared MeSH
(1990 edition) and four Chinese thesauri and classifica-
tion schemes including: (1) a MeSH-based Chinese The-
saurus for Medical Science (1985 edition), (2) the Mili-
tary Medical Thesaurus (1993 edition), (3) the class “R
Medical Science and Medicine” in CLC (1988 edition),
and (4) the Subject Headings of Chinese Medicine (1987
edition). The research revealed that a very limited
number of terms for TCM were included in MeSH .
Recently, we also examined a 1996 publication ent-
tled Traditional Chinese Medicine and Materia Medica
Subject Headings (TCMSH). The total number of terms
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in its major categories and the matching ones found in
MeSH are summarized in the following figure:

#of terms  # of Match-

TCMSH includedin  ing MeSH
Notation TCMSH Class Caption TCMSH terms

TA TCM anatomy 730 11

TB Materia medica 1060 44

TC TCM diseases and 1088 145
symptoms

D TCM medicines and pre- 3150 269
scriptions

TE TCM diagnostics and 867 18
therapeutics

TF Mental disorders (TCM) 55 14
and psychology

TG Traditional Chinese 280 79

Medicine and related sci-
ences

Figure 1: Matching MeSH terms with the terms covered by
Traditional Chinese Medicine and Materia Medica
Subject Headings (TCMSH) in major categories.

The comparison indicates that MeSH has a very lim-
ited range of headings with which to represent the
knowledge of TCM. This analysis, however, is com-
plicated by the fact that the National Library of
Medicine (NLM) has no commitment to include ter-
minology for subjects it does not currently cover. Be-
cause much of the published CAM literature does not
meet NLM's standards for inclusion into the collec-
tion, there is little hope, at this time, for a significant
expansion of MeSH into the CAM world.

The National Center for Complementary and Al-
ternative Medicine (NCCAM) started to provide a
web-based CAM Citation Index database in the late
1990s. The index allows users to browse the database
by preferred MeSH heading terms. The interface pro-
vides subject headings under three facets: Diseases (28
subject headings), Methods (13 subject headings) and
Systems (9 subject headings). Users can select terms
from these facets and search for their topic. Unfortu-
nately, because it is based on the inadequate vocabu-
lary of MeSH in the CAM fields, a separate, compre-
hensive vocabulary is needed.

As a matter of fact, there is one (and only one) the-
saurus that 1s dedicated to the CAM field, the AMED
(Allied and Complementary Medicine Database) Thesau-
rus published by The British Library Health Care In-
formation Service. AMED Thesaurus has about 3,000
descriptors grouped into the following 14 categories:

Anatomical terms

Organisms

Diseases

Chemicals and drugs

Methods and equipment

Psychiatry and psychology

Biological sciences

Social sciences education and sociology
Technology industry agriculture food
Humanities

Information sciences

Population characteristics and named groups
Health care

Geographicals

The coverage of AMED Thesaurus is based on the
British Library's collection and, therefore, CAM
knowledge and terminology covered by it is still lim-
ited. Overall, AMED Thesaurus represents a Western
view of CAM knowledge as reported in current pub-
lications. It does not present a macro-structure for all
of CAM knowledge.

There are specialized thesauri and classification
schemes for particular CAM areas, but, they do not
comprise a unified, multilingual (including English),
and widely accepted controlled vocabulary. For ex-
ample, the four systems studied by Zeng in 1996 and
TCMSH are limited to Chinese medicine and are pub-
lished in Chinese. Other independent vocabularies in
Western languages are for specific areas such as acu-
puncture (e.g., the ACUBASE Thesaurus of Acupunc-
ture of the University of Medicine of Montpellier,
France, in French and English). There has been no ef-
fort to compare and merge these vocabularies in order
to provide an authoritative resource for terminology
currently in use.

With the growth of Internet resources, some lo-
cally developed classificatory structures have appeared
on CAM-related websites. In her important article,
“Internet Sources of Information on Alternative
Medicine”, Snow (1998) included the following sites
in her four-star websites list: (1) McMaster University's
Health Information Resources — Alternative Medicine
(URL http://www-hsl.mcmaster.ca/tomflem/
altmed.html) organizes Internet resources into cate-
gories beginning with general resources and continu-
ing on to thirty specific alternative medical methods
or systems; and (2) Sympatico HealthyWay: Health
Links - Alternative Medicine Directory (URL
http://www1.sympatico.ca/healthyway/DIRECTORY/
B1l.html) groups websites into 10 categories. Unfortu-
nately, although the resources themselves are regarded
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as being of good quality, the categorizations they use
do not follow any consistent classification criteria. At
the same hierarchical level, there are categories for
traditional systems, like Ayurvedic medicine, as well
as categories for particular methods, ranging from
acupuncture to Kombucha tea. Therefore, they pro-
vide no systematic view of CAM knowledge. Their
practices also highlight the need for an adequate
knowledge organization system to organize the rich
contents in CAM.

Being aware that there existed independent classifi-
cation schemes and thesauri for various CAM data-
bases and library collections, one immediate thought
would be to merge or integrate these systems. As a re-
sult, we further studied integrated systems and tools.

C. Integration of various tools/schemes

One of the most important and successful projects
for enhancing medical information exchange is the
construction of the UMLS (Unified Medical Language
System), led by the National Library of Medicine. The
UMLS team identified “the variety of vocabularies and
classification systems used in different sources and by
different users” as one of the two major barriers for
effective retrieval and integration of information from
various sources. UMLS consists of three “UMLS
Knowledge Sources” in which a Metathesaurus is the
core source. The Metathesaurus is a database contain-
ing semantic information about biomedical concepts,
their various names, and the relationships among
them. It is built from over 60 thesauri, classification
systems, coding systems, and lists of controlled terms
that have been developed and are maintained by many
different organizations. Although the Metathesaurus
has been expanding its coverage to include resources
from several European and South American coun-
tries, and a variety of languages, it has not crossed the
Pacific Ocean to reach Asian resources. SNOMED®
RT (Systematized Nomenclature of Medicine Reference
Terminology) 1s another effort addressing aspects of in-
formation sharing. With over 340,000 explicit rela-
tionships, SNOMED® RT intends to provide a com-
mon reference point for comparison and aggregation
of data throughout the entire health care process.
Again, however, both the Asian traditional medicine
systems and the Asian languages stay in their isolated
“island” of information in this global pool of medical
information.

Other efforts at integrating vocabularies seek to
avoid involving the significant human intellectual ef-

fort that is required by the UMLS. Technologically,
this is possible. An NSF-supported project, “Mapping
Entry Vocabulary to Unfamiliar Metadata Vocabular-
ies,” has been conducted at the University of Califor-
nia, Berkeley in recent years. The product includes
English language indexes to BIOSIS Concepr Codes,
INSPEC Thesaurus, U.S. Patent and Trademark Office
Patent Classification, and the Standard Industrial Clas-
stfication (SIC) codes, and a multlingual index (sup-
porting queries in English, French, German, Russian,
or Spanish) to the physical sciences sections of the Li-
brary of Congress Classification. When the Entry Vo-
cabulary Module leads users to a promising term in
the target metadata vocabulary, a search can be exe-
cuted using the newly-found metadata against a re-
mote database (Buckland et al., 1999). To date, there
has been no report on the effectiveness of this tool for
information retrieval.

In the last decade, development of ontological and
lexical knowledge bases and databases has led to revo-
lutionary approaches to knowledge representation.
Several projects have built ontologies covering a large
portion of common vocabulary. The Cyc® Onrology
Guide provides a topical listing of approximately
3,000 concepts from the Cyc® Knowledge Base (Le-
nat, 1995). For each concept, it lists (1) its Cyc® name,
(2) an English comment on the intended meaning and
use of the concept, and (3) a few of the taxonomic
“links” that Cyc® uses to order and interconnect its
concepts hierarchically. Another example is WordNer,
a lexical database for English, at Princeton University.
It provides a large number of terms that are organized
into synonym sets, each representing one underlying
lexical concept (Miller, 1995). Similar projects include
the EuroWordNet for Dutch, Italian, and Spanish, and
other projects for other European languages. The On-
tolingua system of Stanford University provides a dis-
tributed collaborative environment to browse, create,
edit, modify, and use ontologies.

These projects demonstrate various approaches to
knowledge representation in a networked environ-
ment. Their experiences and products (databases,
knowledge bases, as well as the software) can give us
tremendous assistance in constructing a CAM concep-
tual framework and terminology repository. It is also
possible that our CAM conceptual framework will
contribute to other efforts, because these new ap-
proaches still have not reached the CAM knowledge
or East Asian languages.

During the last two years, based on the sources
contributed by the participants of our digital library
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project, we developed a Multiple Thesauri Manage-
ment and Cross-Database Search System. This system
has two advanced features: first, it employs an open
architecture so that thesauri can be managed in the
various countries by their editors, while all data are
hosted centrally on our server; second, the system is
able to host multiple thesauri in a relational database,
allowing cross-thesaurus searching. It enables the par-
ticipants to conduct cross-thesaurus searching and
view the details of the terms used in each database.
The term search then enables a document search in
the four databases (samples) that we have successfully
integrated into our prototype. (A testing product
which has functions similar to this Prototype is avail-
able at: http://circe.slis.kent.edu/mzeng/
thesaurihome.html). Through this project, we estab-
lished an electronic CAM terminology repository
that currently holds two full thesauri and two partial
thesauri contributed by the collaborators from the
UK, France, China, and Japan. However, we still
could not satisfy the needs for searching based on
concept matching rather than merely word matching.
It is clear that there is a need for a systematic explora-
tion of concepts and relationships across various
CAM areas and a need for a universal knowledge or-
ganization system for CAM.

The study of existing sources strongly suggests that
we need to create a knowledge structure, or concep-
tual framework, that covers major CAM knowledge.
Through this conceptual framework, we can establish
bridges among various CAM areas, as well as between
non-Western medicine and Western medicine, so that
each system can be understood in the context of the
other. That is, the conceptual framework must allow
for a meaningful “translation” or encoding of con-
cepts in one system so that they can be understood or
decoded in the other system. To reach this goal, we
have to face many challenges.

V. Issues and challenges

This section reports on the major issues and chal-
lenges we have encountered in developing the concep-
tual framework. The examples used in the following
discussions are limited to TCM.

A. Coverage and Correlation

Historically, attempts at knowledge exchanges be-
tween the traditional systems and Western medicine
have used three approaches (Manaka & Itaya, 1995):

1) Attempting to retain the original integrity of the
traditional medicine, only the traditional language
of the medicines is permitted. Everything is de-
fined in that language.

2) Anything not scientifically measurable, or any-
thing couched in non-scientific language and rely-
ing on concepts such as ¢i (5]) and channels, is
dismissed as pseudo-science, or metaphysics and
superstition. This approach is characterized by the
dismissal of concepts that do not easily relate to
modern or Western ideas.

3) Finding correlations between East Asian medical
models and the Western medical system, explain-
ing the terms and concepts of each in the language
of the other. This approach attempts to avoid re-
jection of the models and concepts of either sys-
tem, seeking instead to create a delicate symmetry
between them.

We are attempting to take the third approach, rec-
ognizing the challenges involved. One good example
of this approach is Dr. Yves Requena's book Terrains
and Pathology in Acupuncture which attempts to ex-
plain concepts from traditional literature in the clini-
cal and theoretical terms of Western biomedicine (Re-
quena, 1986). Often the analysis and methodology
used in this third method leads to new information
and associations not described in the traditional litera-
ture (Manaka & Itaya, 1995). We have identified some
representations that are common and well-accepted in
the medical sciences worldwide, in order to help ex-
plore the correlations. For example, the core facets we
set up for the conceptual framework, Diagnostic Cate-
gories, Therapeutic Preparations, Human Anatomy, and
Selected Diseases/Medical Conditions, can be the broad
platform for cross-cultural and cross-system concept
representation and matching. Meanwhile, the facet for
Basics of Traditional Systems will serve to preserve the
functional framework of traditional categories and
concepts, hence avoiding the dangers of inappropri-
ately applying Western thinking, Western concepts,
and Western medical terminology to traditional
medicine systems.

B. Terminology and concept translation

It is pointed out by Wiseman and Zmiewski that
preconceptions about what constitutes an effective
science of healing have affected not only what is pre-
sented to the Western student, but also how it is pre-
sented. According to them, a large portion of litera-
ture in the English language on TCM, including that
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produced in China, “omits the apparently irrational,
while reformulating in inexact Western medical ter-
minology much of what is acceptable” (Wiseman and
Zmiewski, 1989, p. 55). Thus, the attempt to create a
system of terminology in English that parallels that of
traditional medical systems presents yet another great
challenge. In searching for a term translation strategy
for Chinese medical classes, Milsky summarized three
strategies: transliteration, literal and symbolic transla-
tion, and explanatory translation (Milsky, 1989).

In our project, problems arise at many levels re-
garding the translation and interpretation of termi-
nology and concepts. The following discussions not
only describe the problems, but also remind us that
various approaches/choices exist and that we will
have to make decisions when selecting concept names
for the conceptual framework.

1) Some concepts in the Eastern traditional medical
systems have no historical counterpart in the West
nor do they have any epistemological parallel in sci-
ence (Manaka & Ttaya, 1995). Qi (5,), jingluo (4% &),
Yin(FA) and Yang ('), zangfu (HEHT), for example,
are special concepts for which virtually no equivalent
English terms can be used. It is considered impossible
to capture a concept such as g (=) fully in one Eng-
lish word or phrase (Williams, 1996). The concept gi
in China, or ki in Korea and Japan, and prana in In-
dia, have variously been translated into English as
“energy,” “vital energy,” or “life force.” However,
these translations are criticized as being misrendered
(Wiseman & Zmiewski, 1989). As a result, such con-
cepts are brought into Western systems by simple
transcription.

2) Western anatomy and physiology present a so-
phisticated view of the structures of the physical
body. Among these structures, individual organs are
emphasized in terms of their anatomy and function.
The Western approach tries to understand how these
structures function when normal, and the ways in
which this normal functioning can break down.
Therapy, then, has the goal of trying to restore the
malfunctioning structure to good working order (Wil-
liams, 1996). In TCM, however, very little is said
about organs as structures, but a lot is said about how
an organ system is part of the overall dynamic energy
process of the human body. Illness is seen as a process
of disharmony that needs restoring and balancing, not
as a “machinery breakdown” that requires fixing.

Translation of organ concepts (zangfu BEMRT),
therefore, is particularly difficult. The organs are de-
scribed for their function rather than for their loca-

tion and structure. For example, gan ( ) denotes a
rough correspondence to the Western term “liver”,
but it refers to something different than the organ
“liver”, although it may include that organ, or some
anatomical and functional component of it. TCM
terms refer only partly to the physical organs and
their physiological functions as described by Western
anatomical labeling. Some TCM dictionaries do not
include the Western anatomy terms at all, other dic-
tionaries and thesauri list two terms for each organ,
such as “liver” and “liver (TCM)”. Yet in certain
books, the terms used in translation have connota-
tions for TCM. For example, the word “Liver” is
capitalized to denote its TCM context, which is dif-
ferent from the “liver” recognized in the West
(Kaptchuk, 1983; Ross, 1985).

3) There are also problems of unclear and inconsis-
tent terminology in TCM itself. In contrast with
Western science which aims for precision in dealing
with concepts and definitions, many Chinese concepts
are situational: the meaning depends not just on the
word itself, but also on the context, the particular
situation of time and space. They also interweave and
overlap so that, to a Westerner, they may appear
vague, imprecise, ambiguous, confused or blurred.
This leads to difficulties in translation, and to misun-
derstanding (Ross, 1985).

4) A further incompatibility arises when Chinese
and Western medicine are synthesized, i.e., when both
forms of medicine are used and spoken of together, as
is now increasingly the case. It is necessary to make
distinctions in terminology wherever fundamental
differences in the nature or understanding of diseases
are observed. For example, the term of shanghan
(152) in TCM refers to “cold damage”, that is, dis-
eases caused by harmful cold factors: febrile diseases.
The same term is also used for the Western medical
concept of typhoid fever. Another term, huoluan
(E &) refers to sudden turmoil, any disorder marked
by simultaneous vomiting and diarrhea, usually with
an acute onset. The same term is also used for the
Western disease cholera.! In other cases, many disease
names in TCM are actually names of symptoms and
signs of illness. For example, “lower back pain” is re-

U Cholera, huoluan (ZBHL): Synonym: sudden turmoil. Disease
marked by simultaneous fulminating vomiting and diarrhea, fol-
lowed by severe cramps. Western medical correspondence: cholera
and also acute gastroenteritis characterized by similar signs.
(Source: Fundamentals of Chinese Medicine, translated and amen-
ded by Nigel Wiseman and Andrew Ellis. Brookline, MA: Para-
digm Publications. 1996. p.473)
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garded as a kind of kidney-deficiency disease entity in
TCM, whereas a Western doctor would consider it as
only a clinical symptom (Wu & Fisher, 1997). In
Western medicine, diseases refer to a disorder with a
specific cause and recognizable symptoms and signs
designated by its etiological and pathological charac-
teristics. As a result, for the translation of the names
of some traditional Chinese diseases, even though cor-
responding Western terms are provided, they may not
exactly reflect the way in which these terms are un-
derstood in Western medicine. TCM thesauri usually
give notes under some terms that are also commonly-
used by Western medicine, warning that they are dif-
ferent from what is understood by Western medicine.
An approach to solving such problems is to make dis-
tinctions of terminology wherever fundamental dif-
ferences in the nature or conception of diseases are
observed. For example, the Chinese term gichuan
(=M ), which is translated into Western medicine as
“asthma”, has been rendered by some translators as
“wheezing and dyspnea,” because in Chinese medicine
distinction is made between the two components gi
(5.) and chuan ( Tr ) (Wiseman & Zmiewski, 1989, p.
95).

C. Mapping with a Western frame of reference

Another challenge is to bring in a Western frame of
reference when comparing and representing the dif-
ferences among concepts. For example, descriptions
of the syndromes or symptoms cured by each acu-
puncture point (called acupoint) are scattered in a
number of Chinese and Japanese classic works. A
French researcher, Dr. Soulié de Morant, the first per-
son to introduce acupuncture systematically to the
West, listed the effects attributed to each point by
grouping them according to their associated organs in
a Western model (Soulié de Morant, 1994). Other
pioneers have worked hard to determine the precise
location of the acupoints through the use of skeletal
anatomical references (Ellis et al., 1991). Such knowl-
edge exists in the literature but has not been reflected
by any classification scheme or similar tool.

D. Presentation of knowledge in a classification scheme

It is necessary to recognize that there is always
more than one way to organize or present concepts
within a classification scheme. With medicinal herbs,
for example, we see the options of organizing them
based on: (1) the biological taxonomy, (2) the organs

the herbs are targeting according to human anatomy,
e.g., cardiac herbs, and (3) the diseases the herbs are
used to treat, e.g., herbs for ulcers, or for high blood
pressure. The question is whether we should present
the herbs by what they are or by what they do, or
whether we should present them in both ways, as Li
Shizhen (ZERT#) did in his phamacopoeia Bencao
Gangmu (FEEF ). For example, we can list hehuan
(& albizzia julibrissin) under leguminosae (by what
it is) or under tranquilizers (by what it does), or make
parallel lists under both categories. Presenting by
what herbs do may be more practical for medical
purposes. However, there would be some overlaps or
repeated listings since one herb may treat different
problems or be used in various parts of the body.

A related issue is that the Chinese concept of herbs
is not necessarily the same as herbs as Westerners
know them. Besides the common Western herbs, the
Chinese also group under the term “herb” tuberous
roots, grains, seeds, tree bark and stems, flowers and
fruits of various plants, as well as their leaves. Most of
the classification schemes we have examined fail to re-
veal such details, although the TCMSH includes some
of the terms for the used parts of an herb. Now we
have not only hehuan (&  albizzia julibrissin)
which is a member of leguminosae, but also flos al-
biziae (flower of hebuan & TE), and cortex albiziae
(bark of hehuan EFKFZ), which are parts of hehuan.
Consequently, both genus-species relationships and
whole-part relationships are involved. Further, animal
and mineral components are often included in TCM
formulas.

It is our belief that the employment of cross-
reference systems, multiple-hierarchical listings, and
various accesses in indexes (printed or electronic inter-
faces) are needed in order to present knowledge in
heterogeneous structures.

E. Presentation of relationships beyond hierarchical
structure

Use of a paradigm (or matrix) is not common in
classifications and thesauri that are used for informa-
tion organization and retrieval, but is often used by
TCM books when discussing pressure pain patterns,
interpretations, possible disease origins, etc. In a ma-
trix, entities are described by the intersection of two
attributes at a time. The resulting matrix reveals the
presence or absence and the nature of the entity, at
the intersection (Kwasnik, 1999). TCM physiology,
for example, shows the concepts under the “viscera”
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and “bowels” along one dimension and “Yin”, “Yang”,
“gi”, and “blood” along the other dimension. (See an
example in Appendix 3.) This paradigm presentation
makes it easier to observe and understand related con-
cepts in contrast to a list of alphabetically arranged
concept names.

F. Visual presentation of concepts and relationships
among concepts

Most classification schemes and thesauri choose to
use a text-based presentation of concepts and their re-
lationships. However, we consider visual presentation
to be important in the conceptual model we are con-
structing. The best examples of visual presentation are
charts for acupoints. It is possible now, with current
technologies, to present this knowledge in digitized
format, providing multi-layered presentation of acu-
points according to their associated organs and effects
based on the anatomy used in Western medicine. Vis-
ual presentation also will make relationships, and
even semantics, clearer. For example, in describing the
concept organ generating sequence and organ control-
ling and over-acting sequence of the Five Elements
(wood, fire, earth, metal, and water), interaction
among the elements and among their correspondences
to the viscera is much easier to understand and re-
member if we present them visually according to
TCM (see Appendix 4).

The great advantage of using visual presentation is
that it presents relationships among individual con-
cepts in a format that is easy to comprehend. How-
ever, a mix of visualized presentation in a classifica-
tory structure has not to date been used.

VI. Conclusion

We have identified a number of significant chal-
lenges and issues we have encountered while attempt-
ing to establish a conceptual framework for the field
of CAM, from coverage and translation, to the repre-
sentation of medical concepts and the relationships
among the concepts. There are still many unexplored
areas and undiscovered problems ahead. Our early
work has only examined TCM. We expect that the
more that culturally-related systems and original lan-
guages are involved, the more challenges and issues
will be raised. Michel Foucault's insights regarding
medical perception in different historical periods can
also be applied to these cultural traditions. He stated:
“Not only the names of diseases, not only the group-

ing of systems were not the same; but the fundamen-
tal perceptual codes that were applied to patients'
bodies, the field of objects to which observation ad-
dressed itself, the surfaces and depths traversed by the
doctor's gaze, the whole system of orientation of his
gaze also varied (Foucault, 1973, p. 54).”

This statement also partially answered a question
regarding our choice: why develop a conceptual
framework instead of a multi-lingual terminology da-
tabase or thesaurus? The difference between the West-
ern and non-Western medicine systems is greater than
that between their descriptive languages. The actual
logical structure underlying the methodology, the ha-
bitual mental operations that guide the physician's
clinical insight and critical judgment, differs radically
in the two traditions (Kaptchuk, 1983). It will never
be enough to present the Oriental words in English or
make a corresponding multilingual list of medical
terminologies. “Premature attempts to mix Chinese
and Western concepts only lead to confusion, and in
the West, to poor understanding and practice of TCM
(Ross, 1985).” A systematic view of whole systems in
their cultural context will help the translation, inter-
pretation, and understanding of the words as well as
the ideas behind the words, and more important, the
relationships among concepts. On the other hand, an
umbrella structure of the conceptual framework that
accommodates these systems will make them compa-
rable and connected from a Western perspective, and
make the words and concepts more intelligible to a
Westerner.

A general conceptual framework for the CAM
field, a field that has not been covered appropriately
in knowledge organization systems such as classifica-
tion schemes, thesauri, and terminology databases, is
critical if a functional exchange of medical informa-
tion is to occur rapidly and effectively. The potential
impact of this project on information exchange and
knowledge discovery goes beyond this theoretical
level. It can be the basis for a bridge between major
non-Western and Western medical systems and it will
facilitate resource exchange and information sharing.
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Appendix 1. Example of hierarchical presentation (“kind-of” relationship) - herbs

301 HERBS FOR CARDIOVASCULAR SYSTEM
301.1 Herbs with multiple actions
301.11  ren shen, Panax ginseng, Ginseng = =
301.12 i wu jia, Acanthopanax senticosus
301.13  zhu jie ren sen, Panax japonicum
301.2 Cardiac herbs
301.3 Antiarrhythmic herbs
301.4 Antihypertensive herbs
301.5 Antianginal herbs
301.6 Antihypercholesterolemic herbs
301.7 Antishock herbs
302 HERBS FOR THE NERVOUS SYSTEM
303 HERBS FOR ALIMENTARY SYSTEM
304 HERBS FOR RESPIRATORY SYSTEM
305 HERBS FOR HEMATOPOIETIC SYSTEM
306 HERBS FOR ENDOCRINE SYSTEM

,/’\_jé:‘ ren shen 301.11

Pharmaceutical name: Radix Ginseng

Botanical name: Panax ginseng C.A. Mey.

Family: araliaceae

Alternate names: (see remarks)

Chinese: ren shen

Japanese: ninjin

Korean: insam

English: ginseng root

Literal English translation: ,man root®

Text in which first appeared: Divine Husbandman's
Classic of the Materia Medica
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Appendix 2. Example of hierarchical presentation (“part-of” relationship) - anatomy concepts

180 Acupuncture Points
180.1 Hand Greater Yin (t4i yin) Lung Channel

180.11
180.12
180.13
180.14
180.15
180.16
180.17

LU-1 zhong fu, Gentral Treasury.
LU-2 yun men, Cloud Gate. = =
LU-3 tian fu, Celestial Storehouse.
LU-4 xia bai, Guarding White.
LU-5 chi ze, Cubit Marsh.

LU-6 kong zui, Collection Hole.
LU-7 lie que, Broken Sequence.

LU2 ] 180.12

yun men, Cloud Gate

Location: On the chest, in the depression immediately
below the lateral extremity of the clavicle, 6 lateral to
the conception vessel.

Source: Ellis, A., Wiseman, N. & Boss, K. (1991). Fundamentals of Chinese Acupuncture, revised edition. Brookline, Mass.: Para-
digm Publications, pp.79-88.

Note: Here 6“ contains a relative unit of measurement called a body inch (c#z 7J) which was developed in ancient China and has
remained in use. The middle phalange bone of the middle finger is considered to be one body inch. There are many procedures
for measuring the length of the cun (<) of an individual.

Appendix 3. Example of paradigm presentation - the Zang-Fu (i Jff )Theory

223 Physiology

223.1 Zang-Fu Theory [Theory of Bowels and Viscera]

223.11  Five viscera [five internal organs]

heart liver spleen lung kidney others (TCM)
q¢ heart gi liver gi spleen gi lung gi kidney gi vital gate [the life gate]
\yang heart yang liver yang spleen yang lung yang kidney yang anterior pudendal orifices
Lyin heart yin liver yin spleen yin lung yin kidney yin
blood heart blood liver blood spleen blood kidney essence
others pericardium spleen-stomach theory kidney water

223.12  Six bowels [six hollow organs]

223.13  Viscera-state theory [visceral manifestation theory]

223.14  Jing-Qi-Shen theory [essence-gi-blood theory]

Appendix 4. Example of visual presentation - relationships among the Five Elements.

Figure 2: The Organ Generating Sequence

Figure 3: The Organ Controlling and Over-Acting Sequence

Source: The Foundations of Chinese Medicine, A Comprehensive Text for Acupuncturists and Herbalists, by Giovanni Maciocia.
London: Churchill Livingstone, 1989. p. 21-22
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