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Introduction 

Health information is the foundation for the policy, 
strategic and operational levels of the healthcare in-
dustry.  Managing and translating health information 
efficiently is clearly important, and data standards 
and classifications are mechanisms through which this 
can be achieved (Gardner 2003; Information and 
Communications Technology Standards Committee 
2004, pp.32–35; National Health Information Man-
agement Group 2002; Williams & Rowlands 2003).   

Health classifications are systems that categorise 
terms used in healthcare and order them in a logical 
and methodical way (Hoffman & Chamie 1999).  They 
are primarily used for statistical and reporting pur-
poses, but may be used for other reasons, such as 
health services planning and funding.  The most 
widely used statistical classification in healthcare is 
the International Statistical Classification of Diseases 
and Related Health Problems (ICD), now in its 10th 
revision (World Health Organization 1992a).  The ICD 
is used internationally to classify morbidity and mor-
tality data.  The ICD-10-AM, an Australian modifica-
tion of the ICD (National Centre for Classification in 
Health 2004), is used nationally and internationally to 
classify diseases and procedures in in-patient settings.  
Another statistical classification used in Australia to 
classify general practice data for the BEACH©1 data 
collection is the International Classification of Primary 
Care 2nd edition–Plus (ICPC-2 PLUS) (Family Medicine 
Research Centre 1998).  Strictly speaking, the ICPC-2 
PLUS is not a classification, but an electronic interface 
terminology.2  Each term is uniquely identified and 
then classified to a category of a statistical classifica-
tion, the International Classification of Primary Care, 
2nd edition (WONCA 1998). 

Not every domain in the Australian healthcare sec-
tor classifies its work, and nursing is a good example.  
There is no classification used on a systematic basis in 

                                                

1 The BEACH© project collects data and reports information about 
general practice patients — their problems and treatments.  It is 
conducted by the General Practice Statistics and Classification Unit, 
a collaborating unit of the Family Medical Research Centre, The 
University of Sydney, and the Australian Institute of Health and 
Welfare <http://www.fmrc.org.au/beach.htm>. 

2 See Family Medicine Research Centre – ICPC-2: Purpose. 
<http://www.fmrc.org.au/icpc2/purpose-d.htm> 

Australia to identify what nurses do, why they do it 
and how well they do it (Hovenga 2002).  While clas-
sifications do exist to capture this data, they need to 
be evaluated to determine how useful they are in an 
Australian setting (Hovenga 2002).  In fact, all classi-
fications should be evaluated before implementation 
to determine their suitability for the task required and 
the domain they are intended to serve.   

This paper provides a framework for evaluating 
health classifications that are used for statistical and 
reporting purposes.  The framework revises and up-
dates the fundamental principles that make health 
classifications effective, as described in two seminal 
nosological papers (Hoffman & Chamie 1999; Price 
1982).  It also draws on other frameworks, where 
relevant, to reflect the influence that informatics has 
had on nosology.  The principles are illustrated with 
examples, using the language of nosology to enhance 
understanding of the terms.  Topical issues associated 
with some principles are discussed, and examples of 
evaluation in practice are provided. The examples and 
discussion have been shaped from my previous work 
for the National Centre for Classification in Health 
(NCCH), the Australian centre of expertise in health 
classification theory.  The centre creates and main-
tains classifications and standards that uniformly de-
scribe health concepts such as diseases, injuries, 
contextual factors and clinical interventions.   

Health classifications versus clinical 
terminologies 

Health classifications differ from clinical terminologies 
in purpose, structure and output.  Even though both 
manage clinical information, they manage it in differ-
ent ways.  Classifications are useful tools for aggre-
gated statistical data analysis at all management 
levels, whereas terminologies are useful for operational 
decision making (for example, concept re-use in clinical 
decision support, point-of-care analysis) and semanti-
cally interoperable messaging.  The once clear distinc-
tion between classifications and terminologies is 
becoming ‘blurred’ by the advent of electronic health 
records.  The NCCH now frames health classifications 
as ‘aggregate terminologies’ — a ‘functional subtype’ of 
clinical terminologies (Scott 2003). This framework, 
then, is also relevant to aggregate terminologies that 
are used for statistical and reporting purposes because 
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they are conceptually equivalent to health classifica-
tions.   

Before outlining the taxonomic principles of health 
classifications, it may be useful to define the key 
characteristics that distinguish health classifications 
from clinical terminologies: mono-hierarchies, com-
prehensiveness, aggregation, and meaningful coding 
systems.  

Mono-hierarchies 

Classifications are mono-hierarchical, that is, a concept 
appears at only one place in the hierarchy. Terminol-
ogies, particularly concept-oriented terminologies, tend 
to be multi-hierarchical, meaning a concept can appear 
at several places in the hierarchy.   
 

Example: mono-hierarchies 

Influenza illustrates this concept.  Influenza is an infec-
tious disease.  Influenza is also a disease of the respira-
tory system. In a terminology, influenza can appear in 
two (or more) places in the hierarchy to reflect the dif-
ferent parent–child relationships.  In a classification, it 
can appear in only one place in the hierarchy.   
Placing a concept in only one place in the hierarchy is 
necessary for statistical analysis of data.  Rogers (2003) 
explains why: 
‘Without the single parent rule, any statistical analysis of 
data could end up counting individual patients [in this ex-
ample, the statistical unit] several times.  If you are trying 
to pigeon-hole patients for the purposes of statistical ag-
gregation, you have to be sure that each patient ends up 
in only one pigeon hole and you may need complex rules 
for deciding which pigeon hole a patient ultimately goes 
into if there is more than one reasonable choice’. 

Comprehensiveness 

Classifications are comprehensive (or exhaustive) and 
this feature is enabled through the use of ‘other’ and 
‘unspecified’ (or residual) categories.3  All concepts 
within a domain can be classified at any one point in 
time.  Terminologies (generally) do not have residual 
categories.   
 

Example: comprehensiveness 

A general practitioner (GP) sees a patient and records the 
patient’s signs and symptoms in the clinical record.  Using 
ICPC-2, the GP can assign a code to every documented 
symptom and sign.  Some concepts will be assigned to 
specific codes.  The remaining concepts will be assigned to 
residual categories.  Thus, all relevant information relating 
to the patient’s illness can be coded at that point in time. 

Aggregation 

Classifications tend to aggregate several unique con-
cepts under one code. Only certain concepts are sepa-
rately identified by their own unique code; these 
concepts are important to distinguish for public health 

                                                
3 Residual categories are further explained in the following section 
— Aggregation. 
 

purposes, research or statistical reporting.  Terminol-
ogies discriminate and allocate a unique code to each 
and every unique concept.    

The residual categories in classifications allow the 
aggregation of several distinct concepts under one 
code. Aggregation is necessary and useful for the re-
porting of data at all management levels. At the op-
erational level, however, the ability to retrieve specific 
terms from an information system that stores data by 
codes tends to be lost when concepts are classified to 
a residual category.   
 

Example: aggregation 

In ICD-10-AM, more than thirty unique concepts are in-
dexed to N83.8 Other non-inflammatory disorders of the 
ovary, fallopian tube and broad ligament. ‘Broad liga-
ment laceration syndrome’ is one of these concepts.  
When a clinical researcher asks you to identify the num-
ber of cases of broad ligament laceration syndrome 
treated in the facility over the past three years, the origi-
nal clinical records must be retrieved for each instance of 
N83.8 to determine which records contain this term and 
thus meet the search criterion. 

Terminologies work more efficiently than classifica-
tions in terms of data retrieval at the operational level 
because they allocate a unique identifier to each concept.  
It is primarily for this reason that terminologies are more 
suitable for decision support systems and point-of-care 
analysis.  Whether terminologies are useful at the report-
ing level is open to debate.  Bowman (2005) states that 
terminologies are ‘inadequate’ for aggregation ‘because 
of their immense size, considerable granularity, complex 
hierarchies, and lack of reporting rules’ (p.1).  Roberts et 
al. (2004) note that ‘In reporting, there are as yet few if 
any predetermined groupings to use for national or inter-
national data extraction and interpretation’ (p.30).  It 
seems then, that it is yet to be demonstrated whether 
terminologies can function as classifications in respect of 
aggregation and reporting. 

Meaningful coding systems 

Classifications apply coding systems4 which generally 
reflect the hierarchical structure of the classification.   
In this sense, the codes have meaning and are best 
understood in the context of their relationship to other 
codes in the classification.  In terminologies, the coding 
system does not (generally) reflect the hierarchical 
structure. In this sense, the codes are meaningless. 

Example: meaningful coding systems 

In ICD-10-AM, the codes are an essential part of the sys-
tem and aid in understanding the structure of the classifi-
cation.  Users can get a sense of where they are in the 
classification from the coding system. 
• O61.0 Failed medical induction of labour 
O is used in the obstetrics chapter to identify conditions 
affecting pregnancy or occurring in childbirth or the puer-
peral period.  The codes in block O60–O75 describe com-
plications of labour and delivery. 

                                                
4 Codes are attached to concepts to help manage the data elec-
tronically.  Codes can be either alphabetical or numerical, or al-
phanumeric. 
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The Systematized Nomenclature of Medicine — Clinical 
Terms (SNOMED-CT) (College of American Pathologists 
n.d.) is a concept-oriented reference terminology.  In 
SNOMED-CT, concepts and terms and their relationship to 
each other are the primary focus.  Users rarely see the 
codes; they are simply a management tool to enable com-
puterised identification and retrieval.  In this example, the 
concept identifiers (Conceptid) are the codes; they are 
randomly assigned to concepts and convey no meaning. 
• Influenza (Conceptid 6142004) 
• Influenzal pneumonia (Conceptid 39932903) 
• Influenzal laryngitis (Conceptid 19463902) 
• Influenzal pharyngitis (Conceptid 19452905)         
(Source: Scott 2004) 

Meaningful coding systems arose out of necessity 
to keep the hierarchical structure and format simple 
for users in a predominantly manual environment 
(Roberts et al. 2004).  In the evaluation framework, 
some examples demonstrate the tensions that exist in 
maintaining a classification’s structure and its clinical 
relevance.  An electronic environment may offer solu-
tions to some of the problems that arise with mean-
ingful coding systems (Roberts & Chalmers 2002). 

Evaluation framework 

Health classifications can be evaluated by the charac-
teristics that define a ‘good’ classification (Hoffman & 
Chamie 1999).  These taxonomic principles are ex-
plained below and are themselves grouped into ad-
ministrative, structural, content and usability 
principles. 

1. Administrative principles 

1.1 Purpose and scope (coverage) 

A health classification must have its objectives, pur-
pose and scope (or coverage) clearly stated so that its 
relevance to the domain it serves, or to other do-
mains, can be measured (Hoffman & Chamie 1999).  
 

Example 1.1a 

A classification of chiropractic interventions may not be 
suitable for use by physiotherapists who specialise in 
manual therapy (manipulation and mobilisation).  There 
may be some common interventions, but generally, 
physiotherapy interventions are different from chiropractic 
interventions, because of theoretical and philosophical dif-
ferences between the two disciplines (Canadian Physio-
therapy Association 1994). 

 

Example 1.1b 

Procedure classifications generally have a broad scope be-
cause they need to encompass all types of procedures 
performed in healthcare: diagnostic, therapeutic and pre-
ventive interventions; and invasive, non-invasive and 
cognitive interventions.  They also need to be applicable 
to all clinicians, across all healthcare settings (Innes et al. 
1997; National Committee on Vital and Health Statistics 
Subcommittee on Medical Classification Systems 1993). 

1.2 Custodianship 

The custodian is the organisation or body responsible 
for the development and maintenance of a health 
classification.  They should be readily identified and 
their responsibilities clearly outlined (Hoffman & 
Chamie 1999). 

1.3 Maintenance/updating  
1.3.1 Maintenance plans 
Health classifications must remain credible and rele-
vant to users and so must be maintained and updated 
over time.  The custodian must have a plan for regu-
lar updating and maintenance (Hoffman & Chamie 
1999; Price 1982), which clearly documents the crite-
ria against which a submission for change can be 
made.  The plan should be well publicised and allow 
for all users and producers of statistical data to con-
tribute to the process within an appropriate time 
frame (Hoffman & Chamie 1999). 
 

Example 1.3.1 

The NCCH updates the ICD-10-AM every 2 years.  There 
is a public submission process advertised on its website 
<http://www3.fhs.usyd.edu.au/ncch/4.7.1.htm> which 
allows all stakeholders to participate in the update proc-
ess.  Similarly, the Australian Government Department 
of Health and Ageing updates the Australian Refined Di-
agnosis Related Groups (AR-DRGs) classification in line 
with updates to the ICD-10-AM and has a public submis-
sion process <http://www.health.gov.au/internet/wcms/ 
publishing.nsf/Content/Casemix-1>. 
The ICD has a ten year update cycle, though it is now 
more than 10 years since ICD-10 was introduced 
(1992).  Plans to introduce ICD-11 have been extended 
to 2011 (Ustun 2004), primarily because the World 
Health Organization now has a mechanism through 
which the ICD is regularly updated — the WHO Update 
Reference Committee (National Centre for Classification 
in Health 2005).   

Because stability is crucial to statistical analysis, 
the impact of any updates needs to be considered 
by all stakeholders (Hoffman & Chamie 1999).  In 
Australia, there are diverging views on what consti-
tutes ‘regular’ updating.  Clinical coders, and the 
bodies responsible for maintaining classifications, 
prefer updates once a year or biennially so that the 
classification remains current, particularly in rela-
tion to surgical procedures. Researchers, policy 
analysts and those who maintain health information 
systems prefer a more stable classification with less 
frequent updates and suggest a timeframe of 3 to 5 
years. 

1.3.2 Concept permanence 

Classification follows clinical research and discovery.  
As more is learnt about the nature of diseases and the 
efficacy of interventions, the better able we are to 
describe, define (or redefine), and classify them ap-
propriately.  Thus, the classification of clinical con-
cepts can change over time.   
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Concept permanence relates to the maintenance of 
the meaning of concepts.  The meaning of a concept 
in a health classification should be permanent and 
never deleted (International Organization for Stan-
dardization 2000).  The terms representing the con-
cept may change (even its preferred term or category 
descriptor), however, the concept’s meaning should 
remain the same.  Concepts can be retired or invali-
dated, but not deleted.   

The principle of concept permanence does not re-
fer purely to concepts, but to the codes as well.  
When a concept is denoted as inactive or is super-
seded, the code linked to the concept should not be 
re-used.  The meaning of a code should also be per-
manent because of its link to a concept. 

 
Example 1.3.2 

This example nicely illustrates the tensions that can arise 
between adhering to the principles of classification devel-
opment and maintaining a clinically relevant classifica-
tion.   
The changes to the rubrics classifying diabetes mellitus in 
ICD-10-AM (E10-E14) in the second and third editions 
were significant and timely. The NCCH replaced an out-
dated classification with a new classification that reflects 
the changes to clinical knowledge.  Importantly, the 
changes made were based on the World Health Organiza-
tion’s (WHO) recommendations for reclassifying diabetes 
mellitus (World Health Organization 1999). 
In making the changes it was necessary to delete exist-
ing codes and concepts and re-introduce the same codes 
with different descriptors (that is, overriding the concept 
permanence principle and introducing concept changes).  
The NCCH managed this change effectively by clearly 
identifying all concept changes in their mappings be-
tween editions.  They ensured that the ability to compare 
data over time was not compromised by communicating 
these changes to stakeholders. Stakeholders could then 
interpret these changes with relevance to their work.   
This example also illustrates a flaw in the structure of the 
ICD-10.  The alphanumerical coding system reflects the 
hierarchy and, in most instances, does not allow for ma-
jor restructuring of sections of the classification between 
revisions.  Another problem is the long time lapse be-
tween revisions of the classification (currently more than 
10 years).   

1.3.3 Tracking changes over time 

Mechanisms for tracking changes to health classifica-
tions over time should exist (Hoffman & Chamie 
1999; Price 1982).  These include version control and 
mapping.   

Each update, revision or edition of a health classifi-
cation should be clearly described and differentiated 
from previous versions.  Documentation explaining 
the changes made, and listing the time frames in 
which they were made, should be readily available to 
all stakeholders (Hoffman & Chamie 1999). 
 

Example 1.3.3a 

The NCCH has developed the ICD-10-AM Chronicle, an 
electronic reference tool, with the aim of enhancing un-
derstanding about what changes were made, when they 
were made and why (National Centre for Classification in 
Health, n.d.). 

With every update, the custodian should perform 
(or validate) mapping to help researchers compare 
data over time.   

Mapping is the process of identifying equivalent 
concepts or terms in related health classifications or 
terminologies, or in different ones.  It is performed to 
provide researchers, data analysts, governments and 
other authoritative bodies with information about the 
comparability between different health classifications 
or to demonstrate the relationships between changes 
introduced in updated versions or editions of a single 
health classification.  The ability to compare data over 
time (tracking data) between different versions or 
editions of a classification is essential for epidemiolo-
gists and other researchers conducting longitudinal 
studies.  It is also helpful to compare different health 
classifications to enable the translation of data from 
one health classification to another. 

Mapping is a complex activity.  Concepts infre-
quently match on a one-to-one basis.  More often, 
there is some loss of meaning.  Whether this loss of 
meaning is important will depend on the purpose of 
the mapping.  For example, a mapping performed for 
the purpose of identifying the changes made to a par-
ent classification and its country-specific modification 
(for example, ICPC-2 PLUS to ICPC-2) may require 
less precision than mapping performed between a 
terminology and a classification for the purpose of 
funding healthcare services (Bowman 2005). The ef-
fectiveness of any mapping must therefore be evalu-
ated and will be dependent on a number of variables. 
Such variables include: reasons why the mapping was 
performed, the expertise of the mapper, criteria or 
rating scale applied (the degree to which the health 
classifications are comparable), and electronic tools 
used to assist the mapping process. 
 

Example 1.3.3b 

The Unified Medical Language System (UMLS) is a ‘ter-
minology mapping, translation and maintenance system 
on which broad-based information retrieval and domain 
modelling can be based’ (Campbell, Oliver and Shortliffe 
1998: p.15).  In essence, it is a terminology interopera-
bility effort which helps health professionals and re-
searchers retrieve and use biomedical information from 
different sources (e.g. MeSH headings). 
ICPC-2 has been incorporated into the UMLS to provide a 
mechanism through which ICPC-2 can be related to other 
classifications and terminologies included in the UMLS 
(Family Medicine Research Centre 2005). 

2. Structural principles 

2.1 Hierarchical organisation/theoretical framework 

Health classifications should have a clinically logical, 
hierarchical organisation built upon a theoretical 
framework.  The framework should clearly and simply 
define the principles of this organisation to enhance 
understanding by all users (Hoffman & Chamie 1999).  
The hierarchical organisation should facilitate data 
retrieval at different levels of specificity by enabling 
aggregation of data from subcategories to categories 
(‘roll up/roll down’) (Price 1982). 
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Example 2.1 

The organising principles for the Canadian Classification 
of Health Interventions’ (CCI) theoretical framework can 
be seen from analysing the codes themselves.  The CCI 
is an electronic, multiaxial classification (Moskal 2002).  
The hierarchy is evident from the codes, as is the in-
creasing level of specificity as you roll down through the 
list of codes.  Codes are ‘built’ by combining an element 
from each relevant axis, and consequently the codes 
have meaning.  In this example, ‘1’ represents the 
therapeutic interventions axis of the classification, ‘GE’ 
represents the anatomical site axis, ‘89’ represents the 
type of intervention, and ‘LA’ represents the approach. 
The qualifiers (XX and A,F,G,Q) provide further specificity 
about the graft or flap applied.   
• 1.GE.89.^^ Excision total, larynx NEC  
• 1.GE.89.LA using open approach (e.g. apron flap inci-
sion)  
• 1.GE.89.LA-XX-A using open approach and autograft 
(e.g. full thickness skin graft)  
• 1.GE.89.LA-XX-F using open approach and free distant 
flap  
• 1.GE.89.LA-XX-G using open approach and pedicled 
distant flap (e.g. myocutaneous flap)  
• 1.GE.89.LA-XX-Q using open approach and combined 
sources of tissue.  
(Moskal 2002). 
The organising principles for the ICD’s framework may 
not be as obvious to users.  The ICD also has variable or 
multiple axes; some chapters are based on aetiology (in-
fectious conditions, neoplasms), some are based on 
status (pregnancy) and life stage (perinatal conditions), 
while others are based on topography (anatomical site).  
The problem with these chapters is that they are not mu-
tually exclusive.  Taxonomic concessions have been 
made in the framework to suit the ICD’s theoretical epi-
demiological purpose and to ensure its practicality for 
users (World Health Organization 1993: p. 12). It is es-
sential that users understand the implications of the 
structure when coding or interpreting statistics because 
the chapters based on aetiology, status or life stage take 
precedence over the anatomical site chapters (World 
Health Organization 1993: p. 13).  

2.2 Expansion 

‘The only good classification is a living classification’ 
(Bowker & Star 1999: p. 326).  Health classifications 
need to be responsive to changes in clinical practice 
and new technology if they are to maintain their rele-
vance.  They also need to maintain their uniformity 
with related classifications (Roberts and Chalmers 
2002).  The structure of a health classification should 
be flexible to allow for expansion (Price 1982).  The 
addition of new concepts into the hierarchy should not 
disrupt systematic code structures.   
 

Example 2.2 

The International Classification of Functioning, Disability 
and Health (ICF) (World Health Organization 2001) has 
linked a meaningful, alphanumeric coding system to con-
cepts.  There are at least five digits between each cate-
gory to allow for expansion.  Within categories, there is 
capacity to expand to ten digits for first, third and fourth 
level items, and one hundred digits for second level 
items.  
 
b Body functions (a key component of the ICF) 
b2 Sensory functions and pain (first-level item – one digit) 
b210 Seeing functions (second-level item – two digits) 

b2102 Quality of vision (third-level item – one digit) 
b21022 Contrast sensitivity (fourth-level item – one digit) 
(World Health Organization 2001: p. 220) 
 
In the previous example, for the criterion ‘concept per-
manence’, the problems with meaningful, numeric cod-
ing structures were highlighted.  Over time, the ICF 
may encounter the same problems as the ICD with ex-
pansion to accommodate changes in clinical practice 
and theory. 

2.3 Comprehensiveness 

A health classification must be comprehensive (i.e., 
exhaustive) to support the domain it serves (Hoffman 
& Chamie 1999).  ‘Other’ or ‘unspecified’ categories 
(residual categories) must be provided so that all poss-
ible concepts within a domain can be classified some-
where, at any given point in time.  Classifications, in 
this sense, have sensitivity at the expense of specific-
ity.  
 

Example 2.3 

Current Procedural Terminology (CPT) (American Medical 
Association 1999a) is a mandated national code set used 
in the United States for coding, reporting and reimburse-
ment of medical procedures and services performed by 
physicians in all settings.  Although it is a terminology, 
one of the features it shares with classifications is the re-
sidual codes which are used in each section to identify a 
service or procedure that is not listed in the current edi-
tion.   In the surgery section, the following are examples 
of residual codes:  
• 21499 Unlisted musculoskeletal procedure, head 
• 55899 Unlisted procedure, male genital system 

• 64999 Unlisted procedure, nervous system 
In the US, users are required to submit a special report 
when these codes are applied (American Medical Associa-
tion 1999a: p. 51).  The report provides a detailed de-
scription about the procedure and justification for its use 
to enable authorities to determine an appropriate pay-
ment.  Information provided in the report may also be 
used to inform future updates. 

Residual categories are essential to the purpose of a 
health classification. Nonetheless, they should be kept 
to a minimum because of the inability to retrieve spe-
cific data from these categories without reference to 
the original source. Management of residual catego-
ries through systematic analysis of the data should be 
performed regularly to determine whether the data 
demonstrate the need for a concept to have its own 
unique identifier.  Analysis can also determine if con-
cepts are being correctly classified to residual catego-
ries, which in itself implies that:  (a) there may be a 
need to improve the index, or (b) there may be a 
need to improve clinical documentation. 

3. Content principles 

3.1 Mutual exclusivity 
Categories or subcategories must be mutually exclu-
sive (Hoffman & Chamie 1999).  There must be only 
one code for any given concept with adequate index-
ing and guidelines to denote the boundaries.  There 
cannot be two (or more) different codes for the same 
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concept.  If there are, then the classification is said to 
have redundancy (needless repetition).  The main 
problems with redundancy are data retrieval and sta-
tistical counts, particularly if data managers are un-
aware of the redundancy.   
 

Example 3.1 

Recall Roger’s (2003) explanation for why statistical classi-
fications need to be mono-hierarchical and apply that here: 
each statistical unit should only be counted once.  Mono-
hierarchies are one mechanism used by classification devel-
opers to facilitate mutual exclusivity.  Terminologies, be-
cause of their multi-hierarchical structures, have problems 
with mutual exclusivity.  SNOMED is a multiaxial system; 
codes can be built by combining elements from each rele-
vant axis.  In an earlier version, SNOMED III, Evans et al. 
(1994) found that appendicitis could be expressed in seven-
teen different ways.  The following are three examples: 
• D5-46210  Acute appendicitis, NOS 
• D5-46100  Appendicitis, NOS 
 G-A231  Acute 
• M-41000  Acute inflammation, NOS 
 G-C006  In 
 T-59200 Appendix, NOS 
In SNOMED III there were limited mechanisms for deter-
mining the equivalence of concepts built in this way, and 
hence the problems with data retrieval.  Data managers 
needed to ‘anticipate virtually all permutations and combi-
nations of expression to ensure complete retrieval’ (Chute 
2000: p. 300). These problems with equivalency and re-
dundancy are being addressed in SNOMED-CT through 
automated means, such as description logics (Spackman & 
Campbell 1998), and manual review and analysis (Sable, 
Nash & Wang 2001). 

3.2 Unique, unambiguous and clearly expressed 
descriptors 

To facilitate communication and understanding be-
tween all users and producers of statistical data, each 
category or subcategory descriptor should be unique 
(have one only meaning), unambiguous and clearly 
(not vaguely) expressed to convey meaning (Interna-
tional Organization for Standardization 2000; Price 
1982).   The meaning of each category or subcategory 
should be understood from its descriptor alone.  
Meaning should not be inherent in the concept’s rela-
tionship within the hierarchy (International Organiza-
tion for Standardization 2000). 
 

Example 3.2a 

The concept ‘lobe’ is vague and loses meaning when taken 
out of context. Does it mean ‘lobe of the brain’ or ‘lobe of 
the lung’?  The term ‘von Recklinghausen’s disease’ de-
scribes two unique concepts; neurofibromatosis and ostei-
tis fibrosa cystica generalisata.  When used alone and out 
of context, ‘von Recklinghausen’s disease’ is ambiguous.  
To avoid vagueness and ambiguity in these cases, the 
terms should be specified in the classification as ‘lobe of 
the lung’, ‘lobe of the brain’, ‘von Recklinghausen’s dis-
ease (neurofibromatosis)’ and ‘von Recklinghuasen’s dis-
ease (osteitis fibrosa cystica generalisata)’.   

 

Example 3.2b 

The ICD-10 has a number of codes with the same descrip-
tor.  One evaluative study noted this aspect ‘may cause 

some confusion’ for users (General Practice Coding Jury 
2000, p.16), because at first glance it appears that some 
of the categories are not mutually exclusive and the clas-
sification has redundancy (needless repetition).  Two ex-
amples are: C18.6 Descending colon and D12.4 
Descending colon.  Both codes depict the same anatomi-
cal site, and the codes lose meaning when viewed out of 
context (for instance in a morbidity data report listing the 
frequencies of different types of neoplasms treated in a 
facility). Their true meaning is discovered only by looking 
at their place in the hierarchy of the classification.  C18.6 
identifies a malignant neoplasm, and D12.4 identifies a 
benign neoplasm, of the descending colon. 
To overcome this problem in the ICD-10-AM, the NCCH 
has included the textual hierarchical information in the full 
descriptor that appears in its ASCII (American Standard 
Code for Information Interchange) code list which is dis-
tributed to software developers and authorities for use in 
software and information systems.  

Example 3.2b is another illustration of the tension 
between practicality and principles. International classi-
fications serve as a lingua franca; in the case of the 
ICD it is a common language for morbidity and mortal-
ity data.  In interpreting this principle, be aware that in 
order to satisfy an international community and be a 
practical epidemiological tool, there has to be some 
ambiguity in some of an international classification’s 
descriptors and definitions (Bowker & Star 1999).   

3.3 Relevant and standardised terminology used in 
descriptors 

Standardised use of language that is accepted and in 
common usage, and relevant to the domain and scope 
should be used to describe each category or subcate-
gory (Price 1982).  In the case of health classifica-
tions, descriptors should be clinically relevant.   
 

Example 3.3a 

Semantics are important.  In healthcare, a patient’s life 
may depend on certainty of meaning in communication be-
tween clinicians.  O’Rourke (1997) nicely illustrates the 
importance of meaning when he discusses issues that pa-
tients have with some of the descriptors that practitioners 
use to describe certain conditions.  He cites hypertension 
as one example in which the descriptor does not accurately 
reflect the condition and hence causes false perceptions in 
the public’s mind.  It is generally believed that tension 
equates to stress.  Therefore ‘hypertension’ becomes a 
stress-related condition, and so stress is the important risk 
factor, rather than high blood pressure.  O’Rourke goes on 
to say that high blood pressure, a more precise descriptor, 
is slowly becoming the preferred term.  Public education 
should result, if more clinicians use the preferred term. 
Nosologists need to be sensitive to the nuances of lan-
guage and the changes that occur over time in the way 
language is used within a domain.   

Descriptors for procedures or interventions should 
be setting and provider neutral; they should not reflect 
the clinician who performed the procedure or indicate 
where the procedure was performed (Innes et al. 
1997; National Committee on Vital and Health Statis-
tics Subcommittee on Medical Classification Systems 
1993).  One logic behind this principle is redundancy; 
such additional information is captured elsewhere in 
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the information system.  Another is to enable compa-
rability across different clinicians and sites. 
 

Example 3.3b 

In the first edition of ICD-10-AM, the procedure codes for 
allied health interventions were included as a separate 
chapter and identified the clinician who performed the pro-
cedure.  For example: 
• 95254-00 [2095] Education/counselling, speech  

pathology 

• 95054-00 [2056] Education and information, social work 
This was the first attempt to classify allied health interven-
tions consistently and include them in a national procedure 
classification (Innes and Bramley 1997). Some guiding prin-
ciples had to be overlooked because of the timeframes for 
consultation, publication and implementation.   
In the second edition of ICD-10-AM, the codes were re-
structured on the basis of provider neutrality and integrated 
into the existing chapters of the classification, thus remov-
ing any duplication of interventions (Bramley and Innes 
1998).  The timeframe between publication of the first and 
second editions allowed the NCCH to work constructively 
with the allied health professions to produce a classification 
that followed guiding principles and met the needs of key 
stakeholders. 

3.4 Semantic and conceptual scope of descriptors 

Category or subcategory descriptors should have a 
meaning (semantic scope) that corresponds to the 
idea (conceptual scope) being classified.  When the 
meaning does not correspond to the idea, there is a 
concept mismatch.   
 

Example 3.4a 

If a category descriptor for an object producing an injury 
is ‘furniture’ then all subcategories should be items of fur-
niture.  ‘Carpet’ should not be classified to this category, 
as it is not considered a piece of furniture. If carpet was 
classified to this category, then the conceptual scope of 
the category would need to be changed to something 
more representative, like ‘furniture and floor coverings’. 
When a category descriptor states ‘cough’, expectations 
are that all subcategories are instances of ‘cough’, such as 
‘chesty cough’, ‘dry cough’ or ‘chronic cough’.  If ‘does not 
cough’ is included as a subcategory, then there is a con-
cept mismatch.  The category descriptor is essentially 
saying the patient has a cough, and statistically, the count 
reflects the numbers of patients who had a cough at a 
particular point in time.  It is illogical, then, to include in 
those statistics a patient that does not have a cough. 
The International Classification of External Causes of In-
jury (ICECI Coordination and Maintenance Group 2004) is 
a multiaxial classification that captures data about the cir-
cumstances of an injury (external cause, mechanism of 
injury, place of occurrence, et cetera).  Injury surveillance 
activities and injury prevention programs aim to reduce 
death and illness.  To be effective, these initiatives require 
a significant level of detail and the importance of that de-
tail is reflected in the ICECI (available online at 
<http:www.iceci.org>). 
As part of a quality review process in the development 
phase of the ICECI, a taxonomic review was conducted to 
test the technical qualities of the classification.  Part of 
this work was conducted by the NCCH.  A few minor ir-
regularities relating to semantic scope were identified and 
rectified in version 1.1. 

Descriptors for procedures or interventions 
should not include diagnostic information, where 
possible (Innes et al. 1997; National Committee on 
Vital and Health Statistics Subcommittee on Medical 
Classification Systems 1993). The logic behind this 
principle is, again, redundancy.  Diagnostic infor-
mation is captured in the disease codes, so there is 
no purpose to capturing it again in the procedure 
codes. 
 

Example 3.4b 

The Australian Classification of Health Interventions 
(ACHI) (National Centre for Classification in Health 2004) 
classifies surgical procedures and other clinical interven-
tions.  One principle in developing procedure classifica-
tions is to avoid including diagnostic information in the 
category or subcategory descriptors.  The descriptor 
should correspond with the procedure being performed, 
rather than the disease being treated, for example ‘trans-
plantation of liver’ or ‘lobectomy of lung’.  Having said 
that, there are instances where the diagnostic information 
is inextricable from the procedure, for example ‘haemor-
rhoidectomy’, or warranted, such as ‘excision of pilonidal 
sinus’. 

3.5 Unique categories for important concepts 

Concepts that have particular importance within a 
domain should have their own unique category in a 
statistical classification (Hoffman & Chamie 1999).  
These concepts are important for public health pur-
poses, research or statistical reporting and so should 
be easily distinguishable. 

Who determines which concepts are uniquely dis-
tinguished from others?  In developing and maintain-
ing health classifications, many ‘voices’ are taken into 
account, not just those of the developers.  The influ-
ential voices are not purely based on clinical research 
and discovery.  Political reasoning can dominate, as 
can technological, social, religious, legal, moral and 
ethical reasoning (Bowker & Star 1999).  Balancing 
the needs of all stakeholders means compromise. In 
any process involving consensus, it is the strongest 
voices that have the most influence and will be heard 
above other voices who will generally be silenced 
(Bowker & Star 1999). 
 

Example 3.5 

Consider that in 1977, homosexuality was classified as a 
mental disorder in ICD-9.  The guidelines clearly stated 
that it was to be coded to this category ‘whether or not 
it is considered as a mental disorder’ (World Health Or-
ganization 1977: p.196).  The fact that homosexuality 
was considered a pathology then was probably under-
pinned by strong political, legal, social, moral and reli-
gious voices. Opinion must have been divided though 
and hence the inclusion of the guidelines. 
By 1992, the term is absent in the ICD-10 because of: 
the strongest voices being now a reflection of the 
changing social norms; the emerging influence of gay 
and lesbian advocacy groups; and empirical data show-
ing little support for its pathological classification (Herek 
2005?; Narrain and Chandran 2002?; Smith, Bartlett & 
King 2004; Stakelbeck & Frank 2003; Wu 1998).   
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4. Usability principles 
4.1 Definitions and instructional notes 

The categories or subcategories in a health classifica-
tion must be well defined and supported by definitions 
and explanatory notes (Hoffman & Chamie 1999; 
Price 1982).   
 

Example 4.1 

The Diagnostic and Statistical Manual of Mental Disorders 
– Fourth Edition – Text Revision (DSM) (American Psychi-
atric Association 2000) is more than a classification, as its 
name suggests.  The manual is used extensively by men-
tal health clinicians, primarily as a diagnostic tool, but 
also as a statistical, research and educational tool, and is 
applicable in all healthcare settings.   ICD-9-CM is the 
statistical classification applied and there are mappings to 
ICD-10 codes.   
The categories in DSM are differentiated on diagnostic cri-
teria and other defining attributes of a disorder.  They are 
extensively defined, and support the practical use of the 
manual. 

4.2 Indexes/thesauri 

Indexes or thesauri are essential to provide users with 
easy access to the desired term and its classification.  
They should contain all terms relevant to the domain 
the health classification serves, including synonyms 
(Hoffman & Chamie 1999). 
 

Example 4.2 

The ICPC-2 PLUS is an electronic interface terminology, 
with links to its parent classification, the ICPC-2.  To de-
scribe it very simply, it is an electronic index of terms 
used in general practice.  Terms are managed in a data-
base which is routinely updated from user feedback.  
Each term is given a unique identifier which is then linked 
to its relevant category in ICPC-2.  
The end product is a clever electronic solution to two 
problems: (1) it overcomes the lack of specificity in the 
ICPC-2 for clinical research purposes; and (2) it simplifies 
the work of GPs when classifying or retrieving morbidity 
data.  A demonstrator model of the ICPC-2 PLUS can be 
viewed on the Family Medicine Research Centre’s web-
site: 
<http://www.fmrc.org.au/icpc2plus/demonstrator.htm>. 

Indexes are also essential tools for maintaining classi-
fications.  They aid in reducing redundancy and de-
tecting misclassifications. 

4.3 Guidelines/training materials 

Guidelines or rules on how the classification is to be 
used should be available to all users.  Training mate-
rials should also be provided, particularly when revi-
sions or updates are introduced (Hoffman & Chamie 
1999). 
 

Example 4.3 

Volume 5 of the ICD-10-AM is the Australian Coding 
Standards.  The aim of the volume is to achieve consis-
tency in coding through guidelines on the use of the clas-
sification.  The standards are written with the assumption 

that users have had training in the application of the clas-
sification, are trained in the abstraction of clinical data 
from clinical records, and familiar with the ICD conven-
tions (National Centre for Classification in Health 2004). 
The Australian Institute of Health and Welfare has devel-
oped an Australian user guide for the International Classi-
fication of Functioning, Disability and Health (ICF) 
(Australian Institute of Health and Welfare 2003).  Practi-
cal advice is also included for those preparing to imple-
ment the ICF. 

4.4 Suitability/acceptability/appropriateness 

Health classifications should be well matched to the 
users' work processes and information flow to enable 
integration (Price 1982).  In this sense, health classi-
fications can be described in terms of their specificity.  
The level of detail should match that of the domain it 
serves (International Organization for Standardization 
2000).  
 

Example 4.4a 

The ICD-10-AM works well in acute care settings because 
of its specificity.  However, the five-volume classification 
in its manual format is said to be too detailed for use in 
general practice (Britt, Beaton & Miller 1995; Parnanen, 
Kumpusalo & Takala 2000).   

Health classifications can also be described in 
terms of their granularity. The term is often confused 
with specificity, generally because granular classifica-
tions allow more specificity.  In informatics, the term 
‘granularity’ is defined as ‘the degree of modularity of 
a system.  More granularity implies more flexibility in 
customising a system because there are smaller in-
crements (granules) from which to choose’ (An-
swers.com 2005).   
 

Example 4.4b 

The Canadian Classification of Interventions (CCI) is more 
granular than the Australian Classification of Health Inter-
ventions (ACHI) because the CCI has a flexible structure; 
it allows codes to be built by taking an element from each 
axis (or module or table).  The codes in the ACHI are pre-
defined; elements cannot be added to them for greater 
specificity. 

Health classifications should not be too complex or 
difficult to use, nor should they require more detailed 
information than is available to the user (Price 1982). 
 

Example 4.4c 

The NCCH has worked collaboratively with the AIHW 
National Injury Surveillance Unit to include a greater 
level of detail in the external causes chapter of the 
ICD-10-AM.  Guidance for some changes has been 
drawn from the International Classification of External 
Causes of Injury (ICECI).  Their rationale is that this 
specificity is necessary to make the external cause 
codes more useful for injury prevention and control 
(Harrison 2001).   
The effects of this increased specificity on usability 
need to be measured.  It is uncertain whether this high 
level of detail is currently captured in in-patient re-
cords and is able to be coded.  Schmertmann & Wil-
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liamson (2001) reviewed NSW injury data from 1995-
1999 and found that residual categories were overrep-
resented in the data set.  They could not determine 
whether this was because of poor source information or 
inadequacies of the ICD’s theoretical framework 
(p.103). 
Before any more specificity is added to this chapter, 
research needs to be undertaken to determine whether 
there is enough detail in the source information to sat-
isfy the specificity.  Only then will we know if these 
changes have indeed led to ‘some major gaps in [in-
jury] information … being filled’ (Harrison 2001). 

4.5 Compatibility/comparability 

A health classification should be compatible or compa-
rable with other similar health classifications in use, 
both nationally and internationally.   
 

Example 4.5 

Recall that mapping is a mechanism used for mainte-
nance of a health classification. Mapping also measures 
comparability between health classifications.  Mappings 
between different health classifications can demonstrate 
the quality of the relationship through the number of one-
to-one mappings, representing minimal loss of detail.  
However, the quality of the relationship will always be 
dependent on the purpose of the mapping.   
ICPC-2 is mapped to the ICD-10 to demonstrate the com-
patibility, and facilitate linkage, between the two classifi-
cations (Lamberts & Wood 2002; Okkes et al. 2002; 
Wood et al. 1992).  The mappings are useful for conver-
sion of data from ICPC-2 to ICD-10 and vice versa (Britt, 
Beaton & Miller 1995), and thus provide a connection or 
common language between primary care services and 
acute care services. 

4.6 Subsets 

If a health classification serves a wide domain, then 
mechanisms should exist to enable the production 
of a subset of the classification for a specific sector 
within that domain, or perhaps for other domains 
that deem the classification suitable for their pur-
poses. 
 

Example 4.6 

The Nursing Interventions Classification (Iowa Inter-
vention Project 2000) covers all nursing domains but, 
because of its broad scope, may not be suitable for use 
by community nurses working in community-based 
healthcare settings.  A subset that includes only the in-
terventions appropriate to their domain may be less 
cumbersome and more useable than the larger classifi-
cation.   
ICD-10-AM is the mandated classification for use in 
Australian acute and community-based mental health 
services.  In community health centres, there are lim-
ited numbers of trained coding staff, so it is more likely 
that clinicians will code and report the data.  To sup-
port clinicians in this task, the NCCH developed the 
ICD-10-AM Mental Health Manual (National Centre for 
Classification in Health 2002), a subset of the ICD-10-
AM, Third Edition, as a diagnostic and coding tool.  The 
manual is similar in theory to the DSM, however, the 
diagnostic criteria and other defining attributes of a 
disorder are based on a number of WHO publications 
that are all subsets of the ICD-10 (World Health Or-

ganization 1992b; 1996a; 1996b; 1997).   Other fea-
tures distinguishing this manual from the DSM are the 
inclusion of mental health interventions, and diagnostic 
instruments to supplement the diagnostic guidelines. 

4.7  Adaptable to an electronic environment 

Health classifications should be adaptable to an elec-
tronic environment to broaden their usability (Hoff-
man & Chamie 1999).  Database management of 
health classifications can streamline the production, 
maintenance, updating, mapping and exchange proc-
esses.  Subsets can be more easily created from da-
tabases. 

Practical examples of evaluating health 
classifications 

Evaluation is performed to determine the ‘merit, value 
or worth of things’ (Scriven 1991: p. 1).  It is a rigor-
ous process that employs both quantitative and quali-
tative research methodologies and should be 
performed at all stages of an information system’s life 
cycle: planning, development, implementation, and 
operation.  Evaluation enables informed decisions to 
be made based on scientific facts and thus is harmo-
nious with evidence-based policy and practice in 
Health Information Management (Leys 2003; Rigby 
2001).   Health classifications are essential compo-
nents of information systems.  The following evalua-
tions are all good examples of evaluation in practice.  
Some build on a theoretical framework, while others 
apply components of it.  They each have different 
purposes and objectives. 

The Australian Institute of Health and Welfare 
(AIHW) evaluates health classifications for inclusion in 
the Australian Family of Health and Related Classifica-
tions.  Their aim is to endorse national classifications 
for specific purposes within particular health settings.  
As the Australian WHO Collaborating Centre for the 
Family of Classifications, the AIHW has aligned this 
work with the principles of the WHO’s family of inter-
national classifications and the United Nation’s family 
of international economic and social classifications 
(Australian Institute of Health and Welfare 2002).   
The AIHW General Practice Statistics and Classifica-
tion Unit recently lodged a submission for inclusion of 
the Anatomical, Therapeutic, Chemical classification 
system with Defined Daily Doses (ATC/DDD) and the 
relevant documents can be viewed online at: 

<http://www.aihw.gov.au/committees/ctwg/submi
ssions/submissions.cfm>.   

When the decision was made to implement ICD-10 
in Australia, the next task was to determine the most 
appropriate procedure classification to be used in con-
junction with the ICD-10 (Bramley 1994).  Four can-
didates were assessed for their taxonomic quality and 
usability:  
• 3M Health Information Systems ICD Procedure 

Coding System (ICD-10-PCS) (USA); 
• Office of Population Censuses and Surveys Classi-

fication of Surgical Operations and Procedures, 
fourth revision (OPCS-4) (UK); 

• Commonwealth Medicare Benefits Schedule (MBS) 
(Australia); and 



 
 

Health Information Management 2005 ISSN 1322-4913 Vol 34 No 3 Page 80 

Reviewed Articles 

• Current Procedural Terminology, fourth edition 
(CPT) (USA). 

A rating system for each criterion was created in 
order to make a fair comparison. CPT was the best 
performer, MBS was the worst.  The result for MBS 
was not surprising because it is not a classification, 
and it was perhaps unfair to include it in the assess-
ment.  However, the Australian Government saw 
merit in developing an Australian procedure classifica-
tion based on the MBS, and the rest is history (Innes 
et al. 1997).  In hindsight, the decision to create an 
Australian procedure classification was the best 
choice.  The OPCS-4 was, and remains, outdated, and 
its use in the United Kingdom is under review (Na-
tional Health Service Information Authority 2004).  
The ICD-10-PCS has not yet been implemented in the 
United States, and the future of the CPT is not certain 
as debate goes on (and on) about the value of having 
only one procedure classification for the US5 (Ameri-
can Medical Association 1999b; Bowman 2005; Libicki 
& Brahmakulum 2004; National Committee on Vital 
and Health Statistics Subcommittee on Medical Classi-
fication Systems 1993; Rode 2005; Slee 2000).   

A study conducted in the Netherlands (Van Achter-
berg et al. 2005) transcribed nursing diagnoses to the 
International Classification of Functioning, Disability 
and Health (ICF) to evaluate the fit between that clas-
sification and hospital-based nursing practice.  Van 
Achterberg et al. (2005) found that the classification 
was useful to nursing practice in acute care settings, 
and because human functioning is at the heart of 
nursing care, they recommended its use in this do-
main (p.440).  They found that aggregated levels of 
the classification were a better match with nursing 
diagnoses, than the more detailed levels, and that the 
principal focus was on the body functions and activi-
ties components of the classification.  Negative points 
raised in the study were that some aspects of nursing 
observations were found to be missing from the clas-
sification.  Nurses also had problems finding terms 
because of a lack of familiarity with the structure of 
the classification and the language used to describe 
the terms.  For these reasons, the authors recom-
mended that nurses participate in future revisions of 
the ICF and that the classification be introduced into 
nursing curricula (Van Achterberg et al. 2005).   

The substantial task of determining a suitable clas-
sification for general practice in Australia was under-
taken by the General Practice Coding Jury (2000), and 
supported by government funding through the Gen-
eral Practice Computing Group (GPCG).  Bearing in 
mind developments in electronic health records, the 
scope of this evaluation included terminologies as well 
as classifications.  Each criterion was prioritised and 
ranked and systems were compared on that basis.  
The Jury’s recommendation was to adopt the ICD-10-
AM in the interim (on a 5 year short-term basis), with 
a view to ultimately implementing SNOMED-CT, if fur-
ther assessments supported such a move (General 
Practice Coding Jury 2000: p.4).  

                                                
5 In the US, two procedure classifications are used to code clinical 
procedures.  ICD-9-CM is used for in-patient services.  CPT is used in 
both ambulatory and in-patient settings.  Both systems are used for 
payment (National Committee on Vital and Health Statistics Subcom-
mittee on Medical Classification Systems 1993: pp.8-9). 

The Jury’s recommendations were not adopted be-
cause there was no widespread support for them 
among key stakeholders (General Practice Computing 
Group 2002: p.2).   One response in particular was a 
critique of the methodologies applied by the Jury 
(Britt & Miller 2000).  The Australian Government 
commissioned an independent review to make rec-
ommendations on the best way to proceed.  The 
GPCG has decided to implement one of those recom-
mendations, which is to develop a vocabulary for gen-
eral practice, for the areas of diagnosis and problems 
(General Practice Computing Group 2002: p.2).   

Not all evaluations achieve their goals, as can be 
seen in the Jury’s evaluation. It is wise to bear in 
mind that evaluations are innately political, primarily 
because of the vested interests of various stake-
holders (Leys 2003).  

Conclusion 

Evaluation is important to evidence-based policy and 
practice in Health Information Management.  Health 
classifications are important components of information 
systems and should be evaluated.  My aim in writing 
this paper was to provide a revised and updated 
framework for evaluating health classifications that are 
used for statistical and reporting purposes.  Additional 
guidance has been provided, particularly to novices, by 
illustrating the criteria with examples from the field, 
and using the language of nosology in context to en-
hance understanding of these terms.  Examples of 
evaluation in practice have also been included.  

The principles listed in this framework are not in-
tended to be exhaustive, nor will each criterion be 
relevant to every evaluation.  Rather, these criteria 
can be used as building blocks on which to base an 
evaluation, because each evaluation will differ in pur-
pose and objectives.  One important point to bear in 
mind is that the basic principles on which this frame-
work was built will change as classifications, and their 
relationship with terminologies and information tech-
nology, develop over time. 
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