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round the world electronic health records data are being shared and exchanged between two

different systems for direct patient care, as well as for research, reimbursement, quality assurance,
epidemiology, public health, and policy development. It is important to communicate the semantic
meaning of the clinical data when exchanging electronic health records data. In order to achieve
semantic interoperability of clinical data, it is important not only to specify clinical entries and documents
and the structure of data in electronic health records, but also to use clinical terminology to describe
clinical data. There are three types of clinical terminology: interface terminology to support a user-friendly
structured data entry; reference terminology to store, retrieve, and analyze clinical data; and classifi-
cation to aggregate clinical data for secondary use. In order to use electronic health records data in an
efficient way, healthcare providers first need to record clinical content using a systematic and controlled
interface terminology, then clinical content needs to be stored with reference terminology in a clinical
data repository or data warehouse, and finally, the clinical content can be converted into a classification
for reimbursement and statistical reporting. For electronic health records data collected at the point of
care to be used for secondary purposes, it is necessary to map reference terminology with interface
terminology and classification. It is necessary to adopt clinical terminology in electronic health records
systems to ensure a high level of semantic interoperability.
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Figure 1. Creating metadata for clinical document exchange. (A) Basic architecture of ISO/IEC 11179 consists of data element, data element
concept (DEC), conceptual domain and value domain. (B) Procedure diagram of metadata extraction vocabulary mapping from
clinical documents. UMLS, unified medical language system.
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Figure 2. The example of medadata about patient personal medical history asthma occurrence indicator.
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Table 1. Distribution of metadata served by BMESH server
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Figure 3. Metadata registry (MDR)-based semantic interoperability during clinical document architecture (CDA)-based clinical document
exchange. EMR, electronic medical record; OpenEHR, open Electronic Health Record.
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Table 5. Constraint rules for HL -7 template and OpenEHR archetypes

HL-7 CDA Metadata OpenEHR
constraint rules registry HL-7 template archetypes
Document DE Set Document level None
template
Header Admin record of  Error link None
DE set
Unique identifier  Item identifier Error link Header and
description section
Language Language Error link Header and
description section
Version Version in admin  Warning link Header and
record description section
Section Section in DE Section level Template
Set template
Cardinality Section Error link Definition section
Narrative block Section title Warning link Definition section
(title)
Vocabulary DE set Error link Definition section
restricted VD
Entry DE Entry level template Archetype
Cardinality DE relationship Error link Definition section
Narrative block VD Warning link Definition section
Vocabulary VD Error link Definition section

OpenEHR, open Electronic Health Record; CDA, clinical document architecture; DE, data ele-

ment; VD, value domain.
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A <! Patient registration number in Demographic Information section: 1.2.410.113883.1.25262 -->
<!-- errors -->

<pattern id="p-1.2.410.113883.1.25262-errors' see='"#p-1.2.410.113883.1.25262-errors'>
<title>Patient registration number - errors validation phase</title>
<rule context="[cda:templateld/@root="1.2.410.113883.1.25262"]'>
<assert test="cda:title">The patient registration number SHALL contain title, </assert>
<assert test="cda:text">The patient registration number SHALL contain a narrative block. </assert>
</rule>
</pattern>

<l-- warning -->

<pattern id='p-1.2,410,113883.1,25262-warning' see="#p-1,2.410,113883.1,25262-warning'>
<title>Patient registratio number - warning validation phase</title>
<rule context="[cda:templateld/@root="1.2.410,113883.1.25262"]'>
<assert test="string-length(@text) &lt; 5">There is not enough letters in the patient registration number, </assert>
<assert test="string-length(@text) &gt; 8">There is too much letters in the patient registratio number, </assert>
</rule>
</pattern>

<!-- manual -->

<pattern id="p-1.2.410.113883.1.25262-manual' see='#p-1.2.410.113883.1.25262-manual'>
<title>Patient registratio number- manual validation phase</title>
<rule context="(cda:templateld/@root="1.2.410.113883.1.25262"]')
<report test="false()"></report>

</rule>
</pattern>
B archetype (adl_version=1.4)

BMESH-DEMOGRAPHIC-CLUSTER. patient_registration_number, v01
specialise

BMESH-DEMOGRAPHIC-CLUSTER. patient_registration_number,v01
concept

[at0000.1] -- Patient registration number
language

original_language = <[ISO_639-1::en]>

>
description

original_author = <
["name"] = <"Yu Rang Park">
["organisation"] = <"Seoul National University Biomedical Informatics">
["email"] = <"kirarang@snu,ac kr">
["date"] = <"20/05/2009">

>
details = <
["en"] = <
language = <[ISO_639-1::en]>
purpose = <"Representation of a patient registration number">
use = <"">
keywords = <"Demograpic data", "Patient registration number">
misuse = <"">
copyright = ("© BMESH">
>
>
Figure 4. (Continued)
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lifecycle_state = <"AuthorDraft">
other_contributors = <>
other_details = <
definition
CLUSTER[at0001] occurrences matches {1..1} matches {
items cardinality matches {1..* unordered} matches {
ELEMENT[at0002] occurrences matches {0,.1} matches {
value matches {
DV_TEXT matches {*}

["references"] = <""> >

-- Patient

}

}

ontology
term_definitions = <
["en"] = <
items = <
["at0001"] = <
text = <"Patient">
description = <"Patient">>
["at0002"] = <
text = <"Patient registration number">
description = <"Representation of a patient registration number">>
>
>
>

-- Patient registration number

Figure 4. Example for (A) HL-7 template and (B) open Electronic Health Record archetype on patient registration number.
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