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Viewpoint n

Clinical Classification
and Terminology:
Some History and Current Observations

CHRISTOPHER G. CHUTE, MD, DRPH

A b s t r a c t The evolution of health terminology has undergone glacial transition over
time, although this pace has quickened recently. After a long history of near neglect,
unimaginative structure, and factious development, health terminologies are in an era of
unprecedented importance, sophistication, and collaboration. The major highlights of this history
are reviewed, together with important intellectuaadvances in health terminology development.
The inescapable conclusion is that we are amidst a major revolution in the role and capabilities
of health terminologies, entering an age of large-scale systems for health concept representation
with international implications.
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It is easier to speak about health terminology than to
write about it, since people may read and wonder ex-
actly what is meant by this word or that term. The
‘‘meta-terminology’’ of terminology is no exception,
fraught as it is with notions of concepts, classification,
nomenclature, and terminology. The reality is that
these words are often used casually, imprecisely, and
even interchangeably. Formal distinctions do, of
course, exist and warrant some overview.

The abstractions implicit in a concept date at least to
Plato’s articulation of a perfect form apart from the
shadow of that form in this world. Plato classified
things by using strict divisions, a method rejected by
Aristotle, who replaced dichotomy with the syllo-
gism1 or logical premise. Aristotle made this more
practical yet, introducing the notion of differentia,
which could serve to distinguish or describe form.2

Indeed, one can almost deduce that the entire genre
of multi-axial classifications were anticipated by Ar-
istotle, if one replaces the modern notion of classifi-
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cation axes with attributes about specific differences.1

Put simply, Aristotle introduced the notion that ab-
stract concepts represent descriptions, or more prop-
erly definitions, of things that have been classified by
describing their attributes.

But abstract descriptions are not words or terms.
Strictly, nomenclature simply means the naming of
things. However, to name something implies knowl-
edge of its form, perilously close to an Aristotelian
definition. Conventionally, however, nomenclatures
can be nothing more than lists of recognized or sanc-
tioned words and have little or no relationship to a
system of classification. Indeed, some dreary exam-
ples illustrate just how removed from useful orga-
nizing schemas some nomenclatures can be.3 How-
ever, classifications and nomenclatures can be more
helpfully regarded as lying along a continuum, where
the first categorizes and aggregates while the second
supports detailed descriptions.

Finally, ‘‘terminology’’ invokes the language labels at-
tached to a concept. Here, one can become horribly
distracted by eponyms or word origins,4 tracing the
Greek, Latin, or even Norman routes of our English
language.5 However, this view is profoundly ethno-
centric, since the language labels used for a medical
concept by speakers of different languages may well
be quite different, rendering the study of which term
to use essentially a local concern. This may usefully
be distinguished from the concept systemization to
which a language label (term) might be attached—
hardly a local concern if comparability, consistency,
and interoperability are shared goals.
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‘‘Terminology,’’ then, is a convenient moniker, which
can mean everything or very little. Many authors, in-
cluding I, invoke terminology to subsume the entire
problem, from classification to nomenclatures, lan-
guage labels to concepts. Practically, we mean the
naming problem, enabling clinical users to invoke a
set of controlled terms that correspond to formal con-
cepts organized by a classification schema.

An Inauspicious Beginning

Modern terminology began with the modest classifi-
cation developed for the London Bills of Mortality in
the latter part of the 16th century. These bills were
collected and collated by a cadre of parish clerks, who
had essentially no medical training and indeed were
hired primarily to chant during ecclesiastical cere-
monies.6 Despite what must have been substantial
misclassification bias, some 70 years later John Graunt
made insightful observations7 on the patterns of mor-
tality emerging from the three score rubrics that this
system (a forerunner of the ICD) comprised. He de-
duced the modern notions of epidemic and endemic
disease patterns and speculated on causality. This
writing, in a stroke, invented the disciplines of pop-
ulation-based epidemiology, tables of demographi-
cally defined mortality, small-area variations analysis,
and modern nosology. What made it inauspicious was
that poor John retired a failed draper by trade,8 his
work on epidemiology and nosology to languish vir-
tually unnoticed for 250 years.

I previously detailed some of the early history of ter-
minology in the years that followed.9 Suffice it to say
that a thousand flowers bloomed, and most faded. At
least two factors contributed to the quandary of hard-
toiling terminologists of earlier eras. First, health con-
cept description is actually quite hard. Most clinical
characterizations have been and remain largely syn-
dromic or symptomatic. A deep pathophysiologic ex-
planation for disease description has emerged only in
my lifetime, while a molecular or genomic basis has
appeared only since my elementary-school-aged son
was born. As such, many descriptions were over-
loaded with huge variations or fraught with more
morbid modifiers and quaint qualifiers than statistical
tabulations could bear.

Second, earlier workers did not have the advantage
of modern computer science notions about knowledge
representations or the tools and machines to manage
such complexity. Subsequent work has shown that
this complexity is formidable,10 which perhaps goes
far to explain a long tradition of unremarkable at-
tempts to characterize patients using controlled ter-
minologies.

Recent history is perhaps more remarkable for how
terminologies were perceived and used or, arguably,
misused throughout the industry. An impartial ob-
server might be excused for concluding that a careful
and complete representation of patient findings and
conditions was not a major goal of clinical classifica-
tions in the late 20th century, as citizen concern, news
media, and litigation have highlighted problems of
fraud and abuse11 that center on distortions of under-
lying health information rather than its accurate char-
acterization. The association of patient classifications
with billing and other administrative functions now
dominates industry perceptions, despite the huge po-
tential for well-formed terminologies to enhance
health care efficiency and efficacy.

Some Divergence Along the Way

Most terminologists credit the birth of the Standard-
ized Nomenclature of Diseases (SND), later to become
(with Operations) the SNDO,12 as the beginning of a
modern era for clinical descriptions. Conceived dur-
ing a symposium at the New York Academy of Med-
icine in 1929, this terminology introduced the notion
of multi-axial coding. Having but two axes initially,
the principles illustrated by the SND were innovative
and highly expressive. The two axes were topology
(or anatomy) and etiology (or pathophysiology). By
way of example, tracing down the anatomy one could
readily locate the prostate with a code of 764; similar
tracing in the other axis could readily identify ade-
nocarcinomas with a code of 8091. By mixing these
two codes together, the diagnostic phrase for prostatic
adenocarcinoma could be composed. It was but a few
years later that an axis for operations was added to
form the SNDO. Thus, combining the code for radical
excision, 14, with the anatomy code 764, enables one
to compose the procedure of radical prostatectomy,
764-14.

This hardly seems radical in the face of modern,
highly expressive terminologies. However, the inno-
vation lay in the implicit ability to compose and ex-
press clinical concepts that had not been anticipated
or even considered possible. Consider pituitary resec-
tion, a form of intracranial surgery that had not been
attempted in the pre-antibiotic era of SNDO’s devel-
opment yet is fully expressible in that system. Ad-
mittedly, the unsanctioned use or abuse of such multi-
axial compositions can breed more nonsense than
sense. Still, the ability to express exponential numbers
of clinical phrases in controlled terms is powerful and
seductive.

Alas, there is a dark side to this expressive power,
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since the members of the CANON Group13 pointed
out no less than 17 ways to compose appendectomy
in SNOMED International14 (a.k.a. SNOMED 3). Although
we might celebrate such diversity in compositional
freedom, a difficulty emerges when we try to either
retrieve such cases or trigger from them in decision
support logic. In either case, we must try to anticipate
virtually all permutations and combinations of ex-
pression to ensure complete retrieval or accurate ap-
plications of decision systems. There are forces to
overcome this difficulty, known variously as semantic
closure or expression rules. Their effect, when they are
well designed, is to ensure that all alternative ways to
compose an expression, e.g., the 17 variations on ap-
pendectomy, can be normalized to a standard or ‘‘ca-
nonic’’ form. These powers lie for the most part in our
future, although they are known to many current de-
velopers and their harbingers appear in some ad-
vanced prototypes in use today.

The direct lineage of SNDO included SNOMED 3, with
many stops before and after. In somewhat direct des-
cendency, an evolutionary ordering would be SND,
SNDO, SNOP (pathology), SNOMED (medicine),
SNOMED II, SNOMED International, SNOMED RT, and the
recently announced product of the merger with the
U.K. National Health Service’s Clinical Terms15 (for-
merly the Read Codes), SNOMED Clinical Terms.

Divergence of a more insidious kind had run parallel
to multiple expressions of composite concepts in a ter-
minology system. More terminology systems were de-
veloping. Many of them were multi-axial, and those
invariably had axes that overlapped those of other
multi-axial systems. Rather than enumerate them all,
an example will suffice. The American College of Ra-
diology introduced a coding system for x-ray findings
in 1955.16 What is pertinent is that yet another anat-
omy axis was introduced, naturally defining most pre-
cisely observations made from plain films. It was not,
however, compatible or consistent with the SNDO or
SNOMED anatomy axes. In fact, all along the SNDO
lineage were wide inconsistencies in the anatomy and
other axes.

Meanwhile, many adaptations of the large-category
classifications springing from the International Clas-
sification of Diseases (ICD) were attempted, particu-
larly for use in morbidity, albeit in inconsistent and
incompatible ways. Most added a decimal point and
digits after the three-number rubric from an ICD ver-
sion, such as ICD-717 or ICD-8.18 These at least main-
tained consistency with the underlying three-digit
ICD meanings. However, some adaptations eschewed
this convention and were essentially inconsistent with
everything.19

Our stage was set, and many actors came and went.
The audience thinned, as interest could not be sus-
tained in a cacophony of codes unusable outside their
provinces. The great promise of comparable health in-
formation languished for a time, just as the seminal
contributions of Gaunt were nearly forgotten. Bills
and insurance claims seemed to be all that was left
over most of the land.

The Promise and the Reality

What many of the players knew, and the audience
seemed not to realize, was that comparable patient
data are the key to improved effectiveness and effi-
ciency in health care. Patient descriptions are the hub
around which patient encounters can be tabulated
and inferenced, to emerge as new medical knowledge.
Similarly, improved care practices and decision sup-
port logic are knowledge re-engaged with practice via
the linkage of shared terms and concepts.

Nearly 20 years ago,20 Scott Blois depicted a scenario
in which we would describe our patient to the ‘‘sys-
tem’’ and ask whether we had seen any patients like
that before. The vision continued with the obvious
next question: What happened to those patients?
Then, on the basis of these ‘‘just-in-time’’ outcome
analyses, tightly tailored to the patient sitting in front
of us, what Bayesian probabilities are associated with
the various treatment options that we might begin this
afternoon? While problems of confidentiality might
interfere with the goal of achieving a sample size large
enough to provide a useful repository of patient ex-
perience, the relevant concern is this: Exactly how do
we describe our patient to the system? Furthermore,
how are the patients already in there characterized?
Clearly, this idealized reuse of clinical experience is
highly dependent on consistent and comparable de-
scriptions, the very purpose of clinical nomenclatures.

The difficulty is not hard to see: Few, if any, systems
for clinical description could function at this level to-
day. Furthermore, the human entry of such descrip-
tions awaits faster and friendlier interfaces and navi-
gation aids for terminology use, given the enormous
time pressures bearing on clinicians everywhere.

Collaboration and Convergence

Perhaps the first shot across the bow for consistency
and compatibility was the concerted effort to adopt a
standard derivative of the ICD for clinical use. The
advent of ICD-9-CM21 involved the collaboration and
cooperation of the major medical society, associations,
payers, government, and industry. It was a great al-
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legiance of industry leaders working in common
cause for comparable patient data. The enormous suc-
cess of ICD-9-CM is a testimony to how deeply these
commitments for comparability were held.

Although they began somewhat later, similar conver-
gence and cooperation occurred at the other end of
the terminology spectrum regarding detailed clinical
nomenclatures. In a series of meetings sponsored by
the Computer-based Patient Record Institute (CPRI),22

industry representatives of payers, providers, acade-
mia, and government began coalescing terminology
principles on the path toward establishing compara-
ble content. The meetings were premised on imple-
mentation of a framework for terminology develop-
ment, jointly forged by CPRI and the ANSI Health
Informatics Standards Board.23 While not, of course,
entirely responsible for consensus and convergence,
these meetings contributed to the trend already under
way.

At least three key observations have emerged from
those meetings: a definition of clinical terminology, a
recognition of a synergistic spectrum running from
detailed nomenclatures to highly aggregating classi-
fications, and the separation of thinking about termi-
nologies into phases of use.24 First, the definition for
clinical terminology is:

Standardized terms and their synonyms which re-
cord patient findings, circumstances, events, and
interventions with sufficient detail to support clin-
ical care, decision support, outcomes research, and
quality improvement; and can be efficiently
mapped to broader classifications for administra-
tive, regulatory, oversight, and fiscal require-
ments.22

This definition clarifies expectations, simplifies scope,
and affirms the synergies across the terminology spec-
trum.

Second, the recognition that nomenclatures might
complement and not compete with classifications re-
solves what has been a very long running contro-
versy.25 Many authors have derided one modality or
another, failing to recognize that each serves its pur-
pose. It is self-evident that well-defined nomencla-
tures can be ‘‘rolled up’’ into aggregating classifica-
tions, although the rules and logic about how exactly
to undertake this are not always obvious or explicit.

Third, the phases of terminology use are now widely
regarded as entry terms, reference terminologies, and
aggregate or administrative classifications. Entry
terms are colloquial expressions or terms (in the strict
sense of the word) that are familar to users and con-
vey sufficient specificity to say what is meant. These

are translated into an underling reference terminol-
ogy, which is capable of semantic closure and unam-
biguous representation. Finally, the formal reference
terms can be aggregated using explicit inclusion, ex-
clusion, and cross-referencing rules (which are not al-
ways readily available in machinable form) into high-
level classifications like ICD-9-CM.

More tangible evidence for closer cooperation appears
in the adoption by reference within SNOMED of codes
from LOINC (Logical Observations Identifiers,
Names, and Codes)26 for laboratory tests and findings.
Similarly, the National Library of Medicine has hosted
many fruitful encounters to organize the formal ref-
erence of SNOMED elements in CPT-5 construction as
well as facilitate the mappings of SNOMED content into
ICD-9-CM and ICD-10 classifications.

Without exception, the most extraordinary conver-
gence is the ongoing effort to derive a new work from
the rich combined content and structure of SNOMED RT

and the U.K. NHS Clinical Terms, which will be called
SNOMED Clinical Terms. Preliminary evaluations show
less than 30 percent full redundancy of lexical content,
ensuring that the merger will yield something at least
additively greater than the parts. More important, the
redundant processes, development, infrastructure,
and fragmenting market share will all be replaced by
what is evolving as a highly synergistic and collabo-
rative enterprise.

Previously competing terminologies are redefining
their roles as complementary entry terminologies.
Similarly, highly specialized terminologies for appli-
cation in narrow domains are beginning to serve as
interlocking extensions of larger terminologies. This
has been most apparent in the suite of SNOMED mi-
croglossaries, the first of which appeared in the radi-
ology community,27 thereby resolving the insidious
proliferation of redundant axes, such as anatomy, that
had threatened the goal of establishing comparable
patient information.

Convergence and openness have not been limited to
terminology content. Two major terminology-oriented
software firms, Lexical Technologies and Ontyx, have
merged to form a new organization named Apelon
(obviously all is in a name). The venerable European
GALEN effort, centered in Manchester, England, is
now open software, sharing the very core program
code.28

Finally, while redundant standard terminologies pro-
liferated, so too did standards organizations con-
cerned about terminology issues. During the last 18
months, the newly formed ISO TC 215 on Health In-
formatics has established a Working Group (no. 3) on
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health terminologies.29 Progress within this working
group has fostered the emergence of standards about
standards, such as a meta-vocabulary, a foundation
model for health terminology, good terminology de-
velopment indicators, semantic links, and models for
nursing adaptation of meta-standards. Although it is
unlikely that any new terminologies will emerge from
this working group soon, the international forum af-
fords an opportunity for agreements on first-order
principles about terminologies.

Tasks for the Future

The typical conclusion of a researcher is that yet more
research needs to be done. Likewise, the convergence
of common and comparable systems to uniquely char-
acterize patient findings, events, and outcomes is far
from complete—more convergence needs to occur.
However, within the existing body of major nomen-
clatures and classifications, this process is well under
way, if not yet widely regarded as nearing completion.

Among the CPRI terminology recommendations was
the recurring assertion that a coordinating body, serv-
ing the public interest, should be regarded as the sin-
gle adjutant in the community. No such body has
emerged, although newly formed structures within
the ANSI Health Information Standards Board might
serve that purpose. Regardless, the placement of ter-
minology efforts among the constellation of interlock-
ing entry, reference, and aggregating systems must
continue.

The greatest challenge remains the problem of seman-
tic normalization or closure among the myriad ways
in which a concept can be composed across and
within systems. The problem becomes tightly coupled
with that of reconciling the role of semantic represen-
tation in the information model of health systems
with the expression of modified meaning in a termi-
nology. An often-used example contrasts placing a di-
agnosis in a ‘‘family history’’ field of a medical record
with modifying that diagnosis with a ‘‘family history’’
qualifier from the terminology. These are, of course,
conceptually identical, if expressively variant.

Finally, the genomic revolution and the advent of mo-
lecularly based diagnostics and therapies opens an en-
tirely new dimension in the clinical naming problem.
To date, the nomenclatures in bioinformatics have
been ad hoc, haphazard, and at best completely di-
vorced from patient record systems. Increasingly,
however, those concerned with medical records and
terminology must confront the problems associated
with expressing diseases as variations in DNA se-
quences. Furthermore, some methods must be devel-

oped to cope with the geometric explosions of disease
variants attributable to single nucleotide polymor-
phisms—including their co-occurrences and permu-
tations—that exist within all of us. The clinical con-
sequences of these findings are only beginning to be
recognized and are far from being understood.

Such challenges aside, progress in the past few years
alone toward intelligent, conceptually consistent, and
collaborative approaches in health information has
been heartening. We have turned away from increas-
ing fragmentation and have embraced cooperative
consolidation. The ultimate beneficiaries of such ef-
forts will, of course, be those patients whose care is
enhanced or made more effective as a consequence.
Eventually, that should be all of us.
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