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1 Introduction

The hData Record Format (HRF) describes the XML representation of the continuity of care information in an
electronic health record (EHR). The HRF is implemented through a component-specific XML documents that are
linked and organized through a “master document”. For better organization, the individual XML documents are
put into a hierarchy, with the master document at the root of this hierarchy. While the HRF defines a core set

of components, it is fully extensible and can easily be adopted for more complex situations.

This specification only describes the organization of data within an abstract hData Record (HDR). Another

specification describes how a HDR is serialized [1].

1.1 Namespaces
This document uses the following namespaces. This specification uses a number of namespace prefixes

throughout; they are listed in Table 1. Note that the choice of any namespace prefix is arbitrary and not
semantically significant.

Namespace N
. Namespace URI Description
Prefix
. Namespace for elements in this
hrf http://projecthdata.org/hdata/schemas/2009/06/core

document

1.2 Glossary (Non-Normative)

hData Record Format (HRF) - The part of the hData specification that defines the abstract hierarchy, meta-data

schema, and document organization of the hData record.

hData Record (HDR) - an single instantiation of the HRF.

hData Restful API (HRA) - the part of the hData specification that defines the basic HTTP-based API for
accessing or modifying an HDR.
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hData Specification - a normative specification that defines the HRF, the HRA, and a file-based serialization
format.

hData Content Profile (HCP) - a profile of the medical content of an HDR. An HCP is specified separately from
the HRF. The hData Project defines an initial HCP (iHCP) that covers the 35 data elements for EHRs/EMRs
defined by the National Quality Foundation.

Electronic Medical Record (EMR) - the medical record or records of a single patient in the IT system of an actor
(health provider, government entity, payer, etc.). In this definition, an HDR is a type of EMR.

Electronic Health Record (EHR) - the collection of all EMRs of a single patient, across organizational and
national boundaries.

EHR System - An IT system that creates, stores, and manages EMRs.

Clinical Document Architecture (CDA) - an XML specification by Health Layer 7 (HL7) that is intended to be
used for EMRs.

Continuity of Care Record (CCR) - a specification by ASTM that is intended to be used for summary/continuity
of care documentation. A CCM is a type of EMR.

Continuity of Care Document (CCD) - a profile of the CDA that accommodates the medical information of the
CCR.

HITSP/C32 (C32) - a constrained profile of the CCD that is intended to simplify implementation and improve
interoperability. There is no normative schema for C32. Note that HITSP has recently split up C32 into
HITSP/C80 and HITSP/C83.

MITRE/L32 (L32) - a significantly constrained profile of the C32 specification. L32 comes with a normative
schema and can be mapped onto the HRF.

1.3 Notational Conventions
The keywords "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT",
"RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in REC 2119.

When describing concrete XML schemas, this specification uses the following notation: each member of an
element's [children] or [attributes] property is described using an XPath-like notation (e.g.,
/x:MyHeader/x:SomeProperty/@valuel). The use of {any} indicates the presence of an element wildcard. The
use of @{any} indicates the presence of an attribute wildcard.

Note also that only the W3C XML schemas linked in Appendix A at the end of this document are normative —
any schema fragment or other schema description is informational only.

2 Hierarchical Organization

The basic approach of the hData Record Format is to represent the Continuity of Care data through linked XML
documents, which are organized through an abstract hierarchy. The hData storage and network protocols map
this abstract hierarchy to a concrete implementation, such as a directory folder or web resource hierarchy.

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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HRF only defines representations for the most common CCD constructs. In order to be able to accommodate
more complex situations, it was designed with a number of extension points that allow the definition and
insertion of new components. Extension can be optional, i.e. a parser that is not capable of processing the data
in the extension may safely ignore it. If an extension is marked mandatory and the parser has no support for it,
the parser MUST notify the user or raise an exception.

2.1 Overall Structure

At the root of the hierarchy is the master document (MD) and additional documents, that have relevance to
the entirety of the continuity of care document. The actual information is contained in component specific
sections, some of which are REQUIRED. The component specific sections are the primary extension points
within the hierarchy. Implementers can either extend existing component sections or define new sections.
Such newly created sections MUST be registered in the MD to be accessible.

Each section corresponds to a single set of XML documents, i.e. each section is associated with documents that
comply to a given schema. Section documents that are required by this specification are defined through W3C
XML Schema.

2.2 Root Document
The root document is as the root of the hierarchy. It contains the following elements (REQUIRED if not marked
otherwise):

» /hrf:id - This element uniquely identifies the document, e.g. through a textual representation of a
UUID. It is RECOMMENDED to not use absolute URIs that may be assumed to be resolvable to a
concrete resource location.

* /hrf:version - The version of the hData Record Format used within this document.

e /hrf:created - Creation date of the document, using the W3C XML Schema Date data type. This data
SHOULD be significant to at least the second.

» /hrf:lastModified - Last modification of the document, using the W3C XML Schema Date data type. This
data SHOULD be significant to at least the second.

» /hrf:extensions - Node containing a list of extensions (list of hrf:extension elements). Any extension to
this specification MUST register itself in this section.

e /hrf:extensions/hrf:extension (OPTIONAL) - This element contains a unique identifier for the extension.

» /hrf:extensions/hrf:extension/@requirement - This attribute MUST be either "mandatory" or
"optional". If the parser has no support for a mandatory extension, it MUST notify the user or raise an
exception. It is RECOMMENDED to not process the document.

* /hrf:sections - This node contains references to all component-specific sections (hrf:section)

e /hrf:sections/hrf:section (OPTIONAL) - A hrf:section element MAY contain additional hrf:section
elements. The path attributes SHOULD be concatenated to construct a hierarchy.

» /hrf:sections/hrf:section/@path - This attribute is really a path segment, used to construct the full path
to the section from the root.

» /htf:sections/hrf:section/@typeld - A unique identifier. This identifier MUST conform to the
requirements for XML namespace identifiers.

» /hrf:sections/hrf:section/@name - Used for a human-friendly name to this section.
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Extensions MAY extend the master document with additional elements, such as e.g. a mechanism to record
versions of the data contained in the document.

2.3 Section Documents

At each section a collection of documents can be obtained. Within each Section, there MUST NOT be more
than one type of section documents, identified by the URI of the typeld attribute in the corresponding section
node of the root document. Any URI used within the sections node for the typeld attribute MUST be registered
as an Extension in the extensions node of the root document.

2.4 hData Content Profiles
This specification does not specify which sections are required for an hData Record. This is done in separate
hData Content Profiles (HCP). All hData implementations MUST support the NQF-35 hData Content Profile.

3 Common Data Types

Common data types such as address, person information, etc. in section documents SHOULD use the data
types described below. They are contained in the http://projecthdata.org/hdata/schemas/2009/06/core
schema.

3.1 Name

This element represents the name of a person. It contains the following elements:
e /hrf:name/hrf:title (OPTIONAL) — The person’s title, such as Mr., Dr., etc.

e /hrf:name/hrf:given — Used to represent a person’s given names. A person’s first name SHOULD be
present in the first occurrence of the given element. Middle names SHOULD appear in subsequent
occurrences of the given element.

* /hrf:name/hrf:lastname — Used to represent the person’s surname or family name
e /hrf:name/hrf:suffix (OPTIONAL) — A suffix for the person’s name, such as Jr., Sr., llI, etc.

3.2 Address

This element provides a representation of a postal address. It contains the following elements:

e /hrf:address/hrf:streetAddress (OPTIONAL) — SHOULD contain one line of the postal address. This
element MAY be repeated to capture multiple lines of a postal address. This element MUST NOT
contain city, state, zip code or country information.

¢ /hrf:address/hrf:city — The city of the postal address

* /hrf:address/hrf:stateOrProvince — The state or province of the postal address. For US States, this value
MUST be represented in FIPS State Alpha Code (http://www.itl.nist.gov/fipspubs/fip5-2.htm)

e /hrf:address/hrf:zip

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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e /hrf:address/hrf:country (OPTIONAL) — The country of the postal address. If present, the country
name MUST be represented as an ISO 3166-1 country name.

3.3 Telecom
Telecom elements are used to describe various forms of contact.

= /hrf:telecom/@use — This attributes describes whether the contact is for an individual’s residence,
place of business , vacation home, or other.

= /hrf:telecom/@value — This attribute states the actual contact means and MUST be in url
semantics.

= /hrf:telecome/@preferred — (OPTIONAL) Boolean attributes that denotes whether the telecom is a
preferred means of contact.

3.4 Person
This element provides the representation of basic demographic information about an individual.

= /hrf:person/name — The name of the individual defined in an hrf:name element as described
above.

= /hrf:person/hrf:addresses — A list of address information related to the individual defined using the
hrf:address structure described above

= /hrf:person/hrf:telecom - 0 or more hrf:telecom elements related to the individual described using
the hrf:telecom element described above.

3.5 Actor
The Actor substitutionGroup is used to represent situations when an entity may be either a person or an
organization.

3.6 Organiation
This element is used to represent an organization and the basic deogrphic information associated with the
organization.

= /hrf:organization/hrf:name — The name of the organization, this is a simple string value

= /hrf:organization/hrf:pointsOfContact — A list of 0 or more points of contact for the organization
represented as a list of hrf:person elements described above.

= /hrf:organization/hrf:address — 0 or more hrf:address elements for the organization

3.7 CodedValue

This is not an element but rather a complexType for a generalized approach for creating elements that require
coded value information. Leaving it as a complexType allows for the codedValue to have a more meaningful
name to the element derived from it while still retaining the generic codedValue attributes. As thisis a
complexType the xpath statements below are not accurate as hrf:codedValue would need to be replaced with
an actual instantiation of the complexType

= /hrf:codedValue/@code — the code value from the codeSystem being used
= /hrf:codedValue/@codeSystem — the coded system from which the code is from

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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= /hrf:codedValue/@version — the version of the codeSystem used

= /hrf:codedValue/@displayName — the displayName of the codedValue as described by the
codeSystem

= /hrf:codedValue/text() — codedValue elements can contain a free text block to further describe the
coded value element in question

3.8 Date

This element is used to represent a singular point in time.

= /hrf:date/text() — the value of the date in question in xsd:date format

3.9 DateRange
This element is used to represent a date range.

= /hrf:dateRange/hrf:low — the low end of the date range represented as an hrf:date element
= /hrf:dateRange/@high - (Optional) this represents the high end of the date range represented as
an hrf:date element or if not included represents an open ended date range

3.10 InformationSource
This element is used to represent where the information in a section may have originated from.

= /hrf:/informationSource/hrf:author — (Optional) the author of the referenced document
represented as an hrf:person element

= /hrf:informationSource/date - (Optional) the date the referenced document was created
represented as an hrf:date element

= /hrf:informationSource/reference — (Optional) a reference to the document from which the section
information was derived

= /hrf:informationSource/informant - the individual or organization who added the information to
the record, represented as an hrf:actor as described above

3.11 Description
This element is used to represent a general purpose description element that can also contain coded
information.

= /hrf:description/hrf:text — free text block
= /hrf:description/hrf:codedValue — list of codedValues that pertain to the description

3.12 AbstractSection

This abstract complex type is used to represent a set of common feature that all section documents should
contain. As this is a complexType the xpath statements below are not accurate as hrf:abstractSection would
need to be replaced with an actual instantiation of the complexType.

= /hrf:abstractSection/hrf:description — (Optional) as described above
= /hrf:abstractSection/hrf:informationSource — (Optional) as described above

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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4 Appendix A: Normative Schemas

4.1 Root Document
This section contains the normative schema for the root document (see Section 2.2).

<?xm version="1.0" encodi ng="UTF-8"?>
<l-- Copyright 2009 The M TRE Cor porati on

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You nmay obtain a copy of the License at

htt p://ww. apache. org/ |l i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
di stributed under the License is distributed on an "AS I S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either express or

i nmpl i ed.

See the License for the specific |anguage governi ng permn ssions and
limtations under the License. -->

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
t ar get Nanmespace="htt p:// proj ect hdat a. or g/ hdat a/ schermas/ 2009/ 06/ cor e"
xm ns: core="http://projecthdata. org/ hdata/ schenas/ 2009/ 06/ cor e" >
<xs: el enent nane="root">
<xs: conpl exType>
<xs:all>
<xs:el ement ref="core:docunentld"/>
<xs:elenment ref="core:version"/>
<xs:elenment ref="core:created"/>
<xs:elenment ref="core: |l astMdified"/>
<xs: el enment ref="core: extensions"/>
<xs:elenment ref="core:sections"/>
</xs:all>
</ xs: conpl exType>
</ xs: el enment >
<xs: el enent nane="docunentld" type="xs:string"/>
<xs: el enent name="version" type="xs:string"/>
<xs: el enent nane="created" type="xs:date"/>
<xs: el enent nane="| ast Modi fi ed" type="xs:date"/>
<xs: el enent name="ext ensi ons" >
<xs: conpl exType>
<XSs:sequence>
<xs:elenment m nCccurs="0" maxQccur s="unbounded"
ref ="core: extensi on"/>
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="extension">
<xs:conpl exType m xed="true">
<xs:attributeGoup ref="core: extension"/>
</ xs: conpl exType>
</ xs: el enment >

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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<xs: el enent nane="sections">
<xs: conpl exType>
<XS: sequence>
<xs:element m nCccurs="0" maxOccur s="unbounded"
ref ="core: section"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enment >
<xs:attributeG oup nane="extension">
<xs:attribute nane="requirenment" use="required">
<xs:si npl eType>
<xs:restriction base="xs:token">
<xs:enuneration val ue="mandat ory"/>
<xs:enuneration val ue="optional "/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</xs:attributeG oup>
<xs: el enent nane="section">
<xs: conpl exType>
<XS: sequence>
<xs:elenment m nCccurs="0" maxOccurs="unbounded"
ref ="core: section"/>
</ xs: sequence>
<xs:attribute nanme="path" use="required"/>
<xs:attribute nane="nane" use="required"/>
<xs:attribute name="typeld" use="required"/>
</ xs: conpl exType>
</ xs: el enent >
</ xs: schema>

4.2 Common Data Types
This section contains the normative schema for the common data types (see Section 3).

<?xm version="1.0" encodi ng="UTF-8"?>
<l-- Copyright 2009 The M TRE Cor por ati on

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You nmay obtain a copy of the License at

htt p://ww. apache. org/licenses/ LI CENSE-2.0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either express or

i mpl i ed.

See the License for the specific |anguage governi ng perm ssions and

limtations under the License. -->

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"

el ement For nDef aul t =" qual i fi ed"

t ar get Nanespace="htt p:// proj ect hdat a. or g/ hdat a/ schemas/ 2009/ 06/ cor e"
xm ns: core="http://projecthdata.org/ hdata/ schemas/ 2009/ 06/ cor e" >
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<xs: el enent nane="date" type="xs:dateTine"/>
<xs: el enent nanme="dat eRange" >
<xs: conpl exType>
<xs:attribute nanme="hi gh" type="xs:dateTine"/>
<xs:attribute name="|ow' use="required" type="xs:dateTine"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: conpl exType nane="codedVal ue" >
<xs:si npl eContent >
<xS: ext ensi on base="xs:string">
<xs:attribute nane="code" />
<xs:attribute name="codeSysteni />
<xs:attribute nanme="version" ></xs:attribute>
<xs:attribute name="di spl ayNane" />
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: el enent nane="nane">
<xs: conpl exType>
<XS:sequence>
<xs:elenment nane="title" type="xs:string"/>
<xs: el ement nane="gi ven" type="xs:string"
maxQOccur s="unbounded"/ >
<xs: el ement nane="| ast nane" type="xs:string"/>
<xs: el ement name="suffix" type="xs:string"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent name="address">
<xs: conpl exType>
<XS:sequence>
<xs: el ement nane="street Address” m nCccurs="0"
maxCQccur s="unbounded" type="xs:string"/>
<xs:elenment nane="city" type="xs:string"/>
<xs:elenment m nCccurs="0" nane="stateO Provi nce"
type="xs:string"/>
<xs: el ement nane="zi p" m nCccurs="0" type="xs:string"/>
<xs:elenment m nCccurs="0" nane="country" type="xs:string"/>
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el enment >

<xs: el enent name="t el econi >
<xs: conpl exType>
<xs:attribute nanme="val ue" use="required"/>
<xs:attribute nane="use" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="actor" abstract="true">
<Xs:annot ati on>
<xs:docunent ati on>
An actor is a generic type used to define various
entities within the docunent. This wll generally be a person, such
as a

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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poi nt of contact,doctor, gaurdian ... , or an
organi zation, such as insurance provider, care provider
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: conpl exType nane="actor">
<XS:sequence>
<xs:elenent ref="core:actor"/>
</ Xxs: sequence>
</ xs: conpl exType>
<xs: el enent name="organi zati on" substituti onG oup="core: actor"
type="core: organi zati on. cl ass"/ >
<xs: el enent name="person" substitutionG oup="core:actor"
t ype="core: person. cl ass"/ >
<xs: conpl exType nanme="person. cl ass" >
<xS:annot ati on>
<xs: docunent ati on>
Generic definition of a person. nane address, contact
i nformation such as tel ephone , email ..
This is represented as a class of object so the sane
basi ¢ person structure can be used to define
mul tiple types of elenents , such as patient, author,

nane: the nanme of the individual, see the definition of

name
address: O or nore address entries, see the definition of
addr ess
telecom O or nore telecomentries, see the definition of
t el ecom

</ xs: docunent ati on>
</ Xxs:annot ati on>
<XS: sequence>
<xs:el enent ref="core: name"/>
<xs:el ement nmi nCccurs="0" maxCccur s="unbounded"
ref ="core: address"/ >
<xs:el enent ni nCccurs="0" maxQOccur s="unbounded"
ref="core:tel econt'/>
</ Xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="organi zation. cl ass" >
<XS:annot ati on>
<xs:docunent ati on> Base cl ass definition of an organizati on.

An organi zation can have 0 or nore points of contact
whi ch are represented as poc el enments of type person.class

nane: the Nane of the organization , sinple String val ue
poi nt sO Contact: wrapper elenment around O or nore poc
el enents. poc elenents are structured as person.class el enents
address: 0 or nore address el enents for the given
or gani zati on

</xs:docynentation>
</ xs:annot ati on>

©2009 The MITRE Corporation. Unlimited distribution. Public Release Approval 09-4511
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<XS:sequence>
<xs: el enent nane="nane" type="xs:string"/>
<xs: el enent nane="poi nt & Cont acts">
<xs: conpl exType>
<XS:sequence>
<xs: el enment m nCccurs="0" nmaxCccur s="unbounded"”
nanme="poi nt & Contact" form="unqualified" type="core: person.class"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs:elenment m nCccurs="0" nmaxOccur s="unbounded"
ref ="core: address"/ >
</ Xxs: sequence>
</ xs: conpl exType>
<xs: el enent name="i nf ormati onSource" >
<xs: conpl exType>
<Xs:sequence>
<xs: el ement nane="aut hor" type="core: person.class"/>
<xs:elenment ref="core:date"/>
<xs: el ement nane="reference" type="xs:string"/>
<xs: el ement nane="informant" type="core:actor"/>
</ Xxs: sequence>
</ xs: conpl exType>
</ xs: el enment >

<xs: el enent nane="description">
<xs: conpl exType>
<XS:sequence>
<xs:elenment nane="text" type="xs:string"/>
<xs: el ement nane="codedVal ue" m nQccurs="0"
maxQOccur s="unbounded” type="core: codedVal ue"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs:group name="abstract Section">
<Xs:annot ati on>
<xs:docunent ati on>
This definition is used to add data structures that wll
common accross all hData nodul es. An hData nudul e inpl enentation
will sinply need to add this definition as a reference to
obtain all of the conmon behavi or
</ xs: docunent ati on>
</ xs:annot ati on>
<XS:sequence>
<xs:sequence m nCccurs="0">
<xs:elenment ref="core:informationSource" m nCccurs="0"/>
<xs:elenment ref="core:description” mnGCccurs="0"/>
</ xs: sequence>
</ Xxs: sequence>
</ Xs: group>
</ xs: schema>

be
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