HL7 Good Vocabulary Practices

From the HL7 Vocabulary Technical Committee

Introduction

Each field in an HL7 message is the responsibility of a particular HL7 Technical Committee (TC), referred to as the steward for that field.  Part of the TC's job is to determine what sort of values should be allowed in the field.  Sometimes this is obvious, as in the case of a name or date field.  But when there is a reasonable expectation that the values can be constrained to a finite set, consideration should be given regarding the use of a controlled terminology.

If the decision is made to use a controlled terminology, the field is referred to as being "Coded" (CE) if only approved terms can be used, or "Coded with Exception" (CWE) if users may deviate from the approved set.  For each such field, the TC must identify a specific set of allowable terms, called a domain.  In some cases, the domain can be drawn from the HL7 specification itself (for example, a set of all trigger events, message types, segment identifiers, format types, event types, etc.).  In other cases, a domain will, by definition, correspond to some standard terminology (for example, a field that must take an ICD9-CM code).  In still other cases, HL7 users will define the domain for local purposes (such as nursing floors, user identifiers, facilities, etc.).

In many cases, however, the TCs will need to specify domains either by creating the list themselves or by choosing them from some existing terminology.  Once the domain is created, the TC is responsible for on-going maintenance of the domain.  The Vocabulary Technical Committee (VTC) was created to assist the other TCs in creating and maintaining domains.  The purpose of this document is to provide guidelines for addressing the above issues.

When to Use a CE or CWE Field

The decision to designate a field as coded should be based on the usefulness of having the field in coded form and the practicality of doing so.  Having coded data offers the potential for symbolic manipulation of the contents of the field for uses such as decision support or for supporting functions such as predictive data entry.  The costs of creating and maintaining an appropriate domain must be considered, however, and a strong business case may be needed to justify the effort associated with having a coded field.  In some cases, having codes may not be useful, while in other cases, creating a domain may nor be practical.  For example, having a separate code for price information would not only be relatively useless (since conversion back to numeric form would be needed to do arithmetic) but impractical, since a code would be needed for every possible number.  In most situations, the use cases will determine which fields should have controlled terms. 

Once the decision is made to have a coded field, additional issues must be considered.  The first is to resist the temptation to "overload" a field's function, simply because it exists and is coded.  For example, a field used for billing purposes might contain patient diagnoses, coded in ICD9-CM.  Such coding is appropriate for financial tasks, but is usually considered inadequate for clinical purposes.

A second issue is the determination of the cardinality of the field; that is, will it have a single value or multiple values.  Sometimes a field will, by definition, have a single value (e.g., patient gender).  In other cases, it may have multiple values (such as citizenship).  If multiple values are needed, consideration should be given to the semantics associated with a set of multiple codes.  Do the codes comprise an unordered set or an ordered list?  Are their implied relationships between the codes?  If so, are these relationships always the same or are the context-dependent.  If complex semantics are involved, consideration should be given to splitting the field into multiple fields to make the relationships implicit in the message structure, or to provide additional field(s) to make the relationships explicit in the message content.

One frequent consideration that affects the cardinality is the "precoordination vs. postcoordination" issue.  Precoordination means that all required concepts, no matter how complex, are included in the terminology in advance, so that a single code is can capture the intended meaning.  Postcoordination means that the desired meaning is represented by assembling one or more codes into an expression.  Consider, for example, a field used to identify a finding on a radiology report.  If the desired finding is "possible compound fracture of the distal radius", the terminology might contain a single code for this finding.

From the standpoint of using data, precoordination is usually preferable.  However, the combinatorics needed may make such a solution impractical.  It is often necessary to limit the expressivity that can be capture by a single code.  In the example above, it is more likely that the terminology will contain less specific terms, such as "fracture of the radius".  Expressivity can be reclaimed, however, if accommodation is made for modifiers (such as "possible", "distal" and "compound").  In some cases, modifier domains created for one field can be reused for other fields.

When multiple codes are used, the relationships among them become ambiguous.  For example, if a field contains a main term such as "fracture of the radius" and three modifiers such as "possible", "distal" and "compound", it may be unclear whether these modifiers refer to the main term or to each other.  Is the fracture "possibly compound", "possibly distal", or "possibly a fracture"?

[Solutions to these issues should be handled by someone with a good understanding of message modeling.]

Selecting a Terminology

As previously stated, some coded fields will, by definition, contain terms from particular terminologies (such as ICD9-CM).  In other cases, users will need to define their own code sets (for example, to represent locations within a health center).  In the remaining cases, HL7 will attempt to provide a code set to support "plug and play" integration.  HL7 will, in turn, attempt to draw from pre-existing terminologies, if one can be found that matches the semantics of an attribute.  Differences in semantic can sometimes be subtle; for example, a terminology of chemicals would not be appropriate for use in a field used for coding medications since the semantics of the terminology do not match those of the field.  Where possible, HL7-registered terminologies should be selected.  The structure, semantics and other information about specific registered terminologies will be available on the HL7 web site.

If no registered terminology is appropriate for the task, every effort should be made to find one that would meet the the HL7 registration requirements, if it were to be sponsored.  These include [need to reference the vocabulary registration documentation].

Finally, the selected terminology should provide good, preferrably complete, coverage of the terms to be coded in the field, in order to minimze the addition of terms by HL7 when creating domains for fields (see below).  HL7 committees should create new terminologies only as a last resort.

Building a Domain

Once a terminology has been identified as being appropriate for use in a coded field, the steward committee must create, with the help of a vocabulary facilitator, a subset of the terminology, called a domain, that contains the specific terms recommended for use in the field.  In some cases, the domain will encompass the entire terminology, since there may be no practical reason to limit it. For example, a field for nursing diagnosis might permit any code in the North American Nursing Diagnosis Association's (NANDA's) code set.  In other cases, the field will be restricted to a well-defined subset of a terminology.  For example, a field for religion might permit any code from the Systematized Nomenclature of Medicine (SNOMED) in the code range [what?].  In other cases, the steward committee may wish to sanction specific terms for a field - for example, by allowing only "Male" and "Female" as choices for a field, rather than all of the genotypic and phenotypic variations represented in a comprehensive clinical terminology.

The facilitators should familiarize themselves with previously-defined domains for other fields to determine if any of them can be reused.  Appropriate reuse of a domain will be most likely to occur in those situations where the semantics of the two fields match and the reasons for using coded data (such as billing or decision support) are similar.  If a previously-created domain appears to be a close match, the vocabulary facilitator should work with the steward committee for that domain to coordinate any changes needed to accommodate the new field.  Sometimes, the desired domain encompasses multiple pre-existing domains.  In these cases, the new domain can simply be defined in terms of the pre-existing ones.

When domain reuse is not possible, the facilitators must work with the steward committee to create a new domain.  These terms should be selected from a single terminology, with additions as needed.  In cases where different source terminologies might be appropriate, it is possible to create multiple domains, one from each terminology.  In addition to the obvious task of selecting a term for each concept that might be used in the field (domain coverage), a few other guidelines should be considered.

First, there is a some ambiguity with terms stating that something is "unknown".  In some cases, this refers to a specific clinical concept; for example, "Disease X, cause unknown".  In other cases, the term refers to the data collection itself; for example, "the disease is unknown because no one has made a definitive diagnosis".  In the former case, the modifying clause is an appropriate part of the meaning of the concept.  Hopefully, the selected terminology will have the appropriate code.  In the latter case, the reason for the "unknown" is due to some workflow-related issue.  The true semantics of this situation is unlikely to be represented in a clinical terminology, so no appropriate code may be available.  However, the HL7 specifications provide a way to flag a field as unknown for a variety of administrative reasons.

The second guideline is to avoid, wherever possible, terms that include the word "other" or the the phrase "Not Elsewhere Classified" (or its abbreviation "NEC").  Such terms do not add clinical meaning to the message, since it is impossible to know what meaning was intended - especially since the meaning of an NEC code changes as new "other" terms are added to the terminology.  Instead, the Vocabulary TC recommends using a general term (perhaps including the text "Not Otherwise Specified", or its abbreviation "NOS" in its name) and then providing the specific additional information (that would otherwise evoke the NEC phrase).  For example, if the desired concept is "Salmonella Pneumonia" but it does not occur in the domain, the preferred coding method is to store "Bacterial Pneumonia, NOS" and then add the term "Salmonella" as a free text modifier or a code from another domain.

Maintaining a Domain

Review local additions periodically

Review source terminology periodically

Keep current with source terminology

Don’t change meanings of codes

Retire but don’t delete
Handling retired codes
