
Original Article en45

HL7 v2+: The Future of HL7 Version 2?

Frank Oemig1,2, Bernd Blobel2,3,4,

1 Deutsche Telekom Healthcare and Security Solutions GmbH, Mülheim, Germany

2 HL7 Germany, Cologne, Germany

3 Medical Faculty, University of Regensburg, Germany

4 eHealth Competence Center Bavaria, Deggendorf Institute of Technology, Germany

Abstract

Background: HL7 version 2.x is the most popular and
most propagated data exchange standard in the world. It
is mature and adopted by several IHE Technical Frame-
works. Nevertheless it has some weaknesses especially in
the way it is documented. Several conformance constructs
(optionality/usage and repetitions) are still under discus-
sion although the meaning is unambiguous and clear. The
deadline for HL7 v2.9 proposals is over and the next ballot
is in preparation for May 2016.
Objectives: Therefore the question arises what will come
next? HL7 v2.10? HL7 International is in favor of dis-
tributing new releases every year, so that this is a good
opportunity to update the representation and documenta-
tion of HL7 v2.x while maintaining backward compatibility
for running interfaces.

Methods: A semantic analysis of the conformance con-
structs being used by HL7 v2.x allows for developing tran-
sition matrices so that the new representation can be au-
tomatically generated in large parts. Of course, a new
separation into domains require manual support.
Results: This paper demonstrates the new representation
form rendered out of the HL7 Comprehensive Database.
Conclusions: Harmonizing HL7 v2.x with other standards
in the way it is represented simplifies implementation and
therefore supports interoperability among applications.
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1 Introduction

HL7 version 2.x is in use since its inception at the end
of the 1980s. It has been adopted by global interoper-
ability initiatives like IHE [1] and is therefore part of sev-
eral Technical Frameworks. The most prominent versions
used by IHE are v2.3.1 and v2.5. Obama’s Meaningful
Use initiative executed by ONC is based on v2.5.1 with
enhancements (pre adoption) stemming from v2.8.1 and
v2.8.2. Other countries, e.g., UK, are facilitating v2.4.
Worldwide, each vendor is implementing its own mixture
of versions.

The community is currently working on HL7 v2.9 com-
bined with a discussion about what will come after v2.9.
A lot of efforts have been placed on the maintenance and
further development of the different versions for HL7 v2.x
during the past two decades leaving a large burden on
the individual editors who tried to keep the different MS
Word documents in sync. As we know today, we have not

been successful in that regard all the time, an improve-
ment appears to be necessary.

Observing the way other standards (e.g. HL7 V3 R©and
FHIR R©[2]) are written, the time has come to take the
opportunity for a major step forward and getting rid of
old-fashioned conformance constructs. The first step will
be done with HL7 v2.9 where chapter 2C (Vocabulary)
will not be maintained by hand any more, but generated
from a database (Figure 1). An HL7 project [3] (running
for four years now) has examined all tables across all v2.x
versions and provided detailed feedback about the con-
sistency, asked for clarification and suggested necessary
technical corrections. The ultimate target of this project
is a common vocabulary model and future maintenance
across all HL7 standards in an equal way. The result of
this project is worth another paper and would lead to far
here. For Hl7 v2+ only the major achievements in consol-
idating the tables into a solid vocabulary model consisting
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of vocabulary domains, value sets and codesystems as in-
put into HL7 v2+ are taken.

Figure 1: Transition to HL7 v2+.

The next step is the complete generation of the stan-
dard from a database. The best input is the HL7 Compre-
hensive Database that contains the whole documentation
already [4].

2 Methods

A thorough analysis [5] of the conformance constructs
used by HL7 v2.x supports the conclusion that a migra-
tion to a better and common representation is possible.
A first step is to isolate implementation aspects from run-
time information. As such, the ”R” (required) and ”RE”
(required but may be empty) indicators as the cause for
long-lasting discussions are to be replaced by ”Must Sup-
port”. Table 1 demonstrates how this conversion is done.

The second conversion concerns the transition of ”rep-
etitions” into cardinality. Table 2 demonstrates how.

Using this machinery, a transition can be done auto-
matically. Another algorithm can be used to convert the
Abstract Message Syntax into a hierarchical folder struc-
ture (Figure 3).

3 Results

Following, the current status is presented. Details can
be found at [6]. The most prominent visualization of the
current enhancements may be seen by the HTML render-
ing using the newest style that is borrowed from FHIR R©
(Figure 2).

The topmost navigation bar allows for accessing the
different areas of the specification. Each starting page is
new and allows an easy entry into the requested topic.
These pages must be created manually because a seman-
tically correct association to a new structure cannot be
computed.

3.1 Overall Representation

Another improvement is the overall representation
form that does not use the Abstract Message Syntax
(AMS) any more. As can be seen by Figure 3, instead
of different kind of parentheses a hierarchy is introduced

that can directly be generated from the ”old” specifica-
tion (AMS) using a 4 phase algorithm. In addition, use
of ”Must Support” and ”Cardinality” flags unifies the ap-
pearance.

Figure 3: Message Structure Representation.

The segments are directly hyperlinked to a complete
segment documentation which will be provided on a sepa-
rate page. The segment groups are indicated with a folder
icon and an associated segment group name so that all re-
lated segments will become a sub-element thereof.

The ”Cardinality” and ”Must Support” column only
indicate a value, if a constraint is placed onto this segment
or group. This way the provided information to read the
specification is reduced.

3.2 Segment Representation

The segments are provided in an enhanced way as well.
Again, the usage/optionality information in combination
with the repetition indication is replaced by ”Must Sup-
port” and ”Cardinality” and therefore unifies with other
standards.

3.3 Vocabulary Model

As mentioned in the introduction, a major step for-
ward that is partially provided with v2.9 is the migration
to a common vocabulary model. This is accompanied by
an enhanced set of meta-data including a movement away
from a simple numbering of tables. The common four
digit notation will go away in subsequent steps.

This step is visualized by a vocabulary domain name
(short name) used in the vocabulary column of the data
types and segment definitions (Figure 4). Figure 5 demon-
strates the metadata for vocabulary that is still ready for
improvements.
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Table 1: Value Set for ”Must Support”.

Table 2: Value Set for ”Cardinality”.

3.4 Next Steps

The whole transition process requires a lot of effort un-
til its establishment and acceptance. This paper presents
the current status in this long-lasting process realizing
that some more steps are necessary:

• Rearranging the presentation into different do-
mains (ADT, billing, orders&observations, phar-
macy, etc.),

• Integration of the two possible encodings (ER7,
v2.xml),

• Harmonizing the data types for vocabulary,

• Separating data types, vocabulary and segments
into different pages,

• Removing duplicate message definitions by intro-
ducing interaction diagrams,

Figure 2: Modern Representation of HL7 v2+.

Figure 4: PID segment with new Representation.
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• Including other artifacts like XML schemas for con-
formance profiles, and

• Perhaps allowing for a dynamic behavior, e.g., when
working with message structures.

4 Discussion

Advancing standards for error correction, scope exten-
sion, adoption of new use case, introduction of new com-
ponents or parameters, etc., results in versioning speci-
fications which contradicts to harmonization and there-
fore interoperability. Additionally, the presentation style
has been changing, and finally each version might be im-
plemented differently, leading to chaotic conditions. To
overcome the problems, among others a) a solid vocab-
ulary model representing vocabulary domains, value sets
and codesystems must be established, b) the variety of se-
mantics for the value sets must be reduced and simplified,
c) the concept representation for the different specifica-
tions must be formalized towards a specific ICT ontol-
ogy, d) automation of specification development process
to avoid individual interpretations and inconsistencies is
inevitable.

Although this change in representing and providing
the standard does not impact any running interface, some
kind of retention and therefore rejection is anticipated. Of
course, a change in writing the standard is always accom-
panied with further education requiring time.

5 Conclusions

The discussion performed in the paper deals with the
improvement of standard specification and implementa-
tion processes for enabling interoperability, focused on
the ICT domain. The authors presented ongoing devel-
opments for HL7 v2+ towards specification harmoniza-

tion which will pay off in the near future leading to bet-
ter implementations and more interoperability. When not
limiting interoperability to that domain, but integrating
also the supported, ICT independent business domains
and their stakeholders, alternatives have been developed,
which are even more generic than the presented approach
and cover this as well. For more information, see, e.g., [7].
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Figure 5: Meta-Data for Vocabulary.
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