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Abstract 
This project provides insight on the technology standard called the Clinical Document Architecture 
(CDA). It analyzes the use of the CDA R2 to architect public health case reports as a strategy to utilize 
standard reporting from electronic health record systems as a way to efficiently automate reporting on 
nationally notifiable conditions.  

The methodology employed to perform the analysis demonstrates the use of CDA principles to critique 
strengths and weaknesses of proposed electronic document designs.  While focused on the specific use 
case of public health case reporting, this methodology could be replicated to assess other proposed or 
existing CDA implementations. It establishes a systematic approach for analyzing the structural and 
semantic information design within a CDA document family and across a domain of related CDA 
documents. The method is transferable to other CDA document families across different CDA document 
domains.  

The analysis produces fifty-two (52) findings including four (4) strengths and forty-eight (48) 
weaknesses. As a result of the analysis, the conclusion is drawn that significant issues exist within the 
current public health case report document design which have material impact on the goals for efficient 
interoperable electronic public health case reporting.  

Discussion considers the impact of recent work to consolidate several CDA implementation guides, 
including the Continuity of Care Document (CCD) which is mandated for use in electronic health record 
systems by the HITECH act (DHHS ONC, 2010). The CCD is critical to the PHCR strategy because the PHCR 
strategy relies on the re-use of data creation capabilities already available in electronic health record 
systems complying with the mandated CCD document.  

Six recommendations are made as a result of the analysis: 

1. Reexamine fundamental data structures defined in the CCD.  
2. Re-architect the CDA design of the PHCR document family.  
3. Revise the way value sets are used and managed.  
4. Reconsider the charter for the CDA Consolidation Project.  
5. Realize that new technology tools are needed for authoring CDA implementation guides to 

sustain consistency and ensure interoperable designs in future documents.  
6. Review and establishing the requirements for the next generation (R3) release of CDA to ensure 

that the evolution of the standard benefits from the expanding base of experience with its use. 

These recommendations suggest action needed to mature the CDA standard and ensure proper 
implementation of this technology. 
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Introduction 
In 2010, the President’s Council Of Advisors on Science and Technology issued a report titled, Realizing 
the Full Potential of Health Information Technology to Improve Healthcare for Americans: The Path 
Forward. The report explains that information technology (IT) has the potential to transform healthcare 
as it has transformed many parts of our economy and society in recent decades. It asserts that if 
properly implemented, health IT can:  

• Integrate technology into the flow of clinical practice as an asset, while minimizing 
unproductive data entry work.  

• Give clinicians real-time access to complete patient data, and provide them with 
information support to make the best decisions.  

• Help patients become more involved in their own care.  

• Enable a range of population-level public health monitoring and real-time research.  

• Improve clinical trials, leading to more rapid advances in personalized medicine.  

• Streamline processes, increase their transparency, and reduce administrative overhead, as it 
has in other industries.  

• Lead to the creation of new high-technology markets and jobs.  

• Help support a range of economic reforms in the healthcare system that will be needed to 
address our Nation’s long-term fiscal challenges.  

But, what does it mean for information technology to be properly implemented? 
 
The approach recommended in the PCAST report focuses on use of a universal exchange language which 
offers the technical ability to exchange data in uniform ways. It recommends that the Office of the 
National Coordinator for Health Information Technology and the Centers for Medicare and Medicaid 
Services develop guidelines to spur adoption of such a language and to facilitate a transition from 
traditional electronic health record technology to the use of meta-data tagged information which 
supports meaningful use, privacy and security specifications (PCAST, 2010).  

In the United States, the HL7 Clinical Document Architecture – Release 2 (CDA R2) standard is being used 
to address these recommendations. CDA Release 2 (CDA R2) is a standard for creating persistent, 
interoperable document artifacts which capture electronic documentation of an individual’s health and 
clinical care in a way that will stand the test of time (Health Level 7 CDA R2, 2005).  The use of 
computers and electronic medical record systems is changing the practice of healthcare. These 
documents are an important new information-byproduct which will contribute to the ecosystem of 
information which is emerging. Through the course of delivering and receiving medical care, these 
documents accumulate, like snapshots in a photo album. As a set, captured over a period of time, they 
represent an opportunity to review, visualize and confirm changes in a person’s health status against the 
measures taken to affect their health. CDA documents provide an opportunity to re-use and recycle 
existing electronic information to improve the health and care of individuals and communities. By 
documenting care and treatment information using the standard CDA data architecture, the information 
becomes interoperable between people and computers separated by time and distance (Boone, 2011, 
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p. 9). Encoded clinical care information that conforms to the CDA standard supports meaningful use of 
the electronic information generated by health information technology. But do the present CDA R2 
implementations represent the proper implementation needed to achieve the intended results? 

This investigations looks at one implementation of CDA R2 used for electronic public health case 
reporting from electronic health records in order to expand our understanding of what it means to 
properly implement a universal clinical data exchange technology that uses meta-data tagged 
information. 

In order to appreciate the material covered in this investigation, a base of knowledge about CDA R2 is 
required. An appendix titled Introduction to HL7 Clinical Document Architecture provides prerequisite 
instructive materials for readers who may not yet have familiarity with the standard. The tutorial is 
tailored to a non-technical audience and covers the fundamentals and principles of CDA R2 utilized in 
this investigation. 

Project Background and Significance 

Why is CDA R2 valuable? 
Recall that CDA R2 is part of the HL7 V3 
standard. To understand why CDA R2 is 
valuable, you must understand why HL7 
V3 is valuable and what specific 
weaknesses in HL7 V2 guided the 
evolution to V3.  

 

The rationale for V3 has been explained 
as follows: The V2.x series of messages 
evolved over several years using a 
“bottom-up” approach that has 
addressed individual needs through an 
evolving ad hoc methodology. There is 
neither a consistent view of the data 
moved within HL7 messages nor of the 
data’s relationship to other data 
(Benson, 2010, p. 107). 

 

 

Figure 1 Illustration by Lisa Nelson showing the evolution of computer 
information exchange and the role of CDA documents. 

  

The success of HL7 V2 messaging is largely attributed to its flexibility, optionality, and adaptability. 
However, this is also what makes it impossible to produce reliable conformance tests of any vendor’s 
implementation and also forces implementers to spend more time analyzing, building and sustaining 
their interfaces to insure data can be exchanged between two parties. Each interface is unique and the 
data in the payload is only meaningful in the context of that single exchange (Benson, 2010). 
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The CDA R2 standard permits standard, permanent data payloads to be exchanged which preserve the 
data and its meaning over time and without regard to the particular transaction responsible for the 
exchange of information. It provides a standard way to extract snapshots of meaningful clinical 
information out of a real-time, workflow-oriented EMR application and store it in a contextually 
complete way that would support multiple future uses. CDA R2 is a mechanism for attaining scalable, 
sustainable re-use of clinical information generated during the care delivery process.  The preserved 
information creates the opportunity to find evidence that suggests how to make care delivery better, 
safer and more cost effective.  Persistent electronic information also creates new possibilities to learn 
what actions can be taken to avoid health problems and reduce or prevent the conditions that lead to 
illness. Insight of this magnitude is data-driven. Whether considering health records for an individual 
over a lifetime, or health records for at-risk populations in a community, the analysis to support 
decision-making requires large amounts of complex data to be processed. The CDA R2 standard is the 
mechanism which will enable us to capture and access the data needed to support health-related 
choices and manage illness-related risks. 

Why is CDA R2 important to Public Health Case Reporting? 
The Public Health Data Standard 
Consortium published a whitepaper in 
2011 titled, Assure Health IT Standards 
for Public Health: Health IT Standards for 
Public Health Laboratory Data 
Exchanges. While this paper focuses 
specifically on laboratory data, the 
general issues discussed are relevant to 
all forms of health data. The 
Consortium’s mission is broad. It is 
committed to bringing a common voice 
from the public health community to the 
national efforts of standardization of 
health information technology and 
population health data in order to 
improve individual and community 
health. 

 

Figure 2. Benefits to Public Health Case Reporting from the use of the 
CDA standard. Tag-line developed by Lisa Nelson. 

 

Data standards are needed in public health not only for the exchange of laboratory information, but for 
all types of clinical data used to serve public health efforts. This rationale includes the need to: 

• harmonize the adoption of technical interoperability standards to support electronic data 
exchange, 

• reduce the overhead or expense of transmitting electronic data, 
• provide continuity of operations and surge capacity though data collection channels, 
• share best practices in the adoption of electronic health information systems, 
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• work more effectively with vendors of public health information management products, and 
• increase the effectiveness of developing and implementing new technologies to improve 

individual and community health (PHDSC, 2011, p 8.). 
 

Why is CDA R2 important to the Health IT information ecosystem? 
As health information becomes available in standard electronic formats, access to the information which 
is generated as a result of normal care processes has the opportunity to be leveraged to improve 
individual and community health. The information would make it easier and faster to identify infectious 
conditions, understand the origins of disease and improve efforts to control and prevent the spread of 
disease. This information would make it possible to improve rescue efforts and have more of the right 
care accessible faster in response to natural disasters and terrorist-inflicted tragedies. It could also 
increase understanding of how to treat populations affected by environment or man-made 
catastrophes. The information accumulating as a byproduct of care delivery, if properly accessed in ways 
that protect individuals’ privacy, can become a powerful resource to increase our understanding and 
mitigation of health-related risks. Countless scenarios come to mind where it is easy to see how health 
information technology could be used to improve individual and community health.  For example, 
consider these historical and current events in the US and around the world: 

• 1900’s Typhoid outbreaks eventually traced to “Typhoid Mary” after many members of several 
families die 

• 1984 AIDS epidemic, research eventually identifies “Patient 0”  
• 9/11/2001 destruction of the Twin Towers in New York City 
• 2005 Hurricane Katrina devastates New Orleans, leading to the largest domestic relief effort in 

US history 
• 2012 Map released to pinpoints risk areas for Lyme Disease based on five to eight-year-old data 

gathered from 2004 through 2007 
• 2011 Sendai Earthquake destroys multiple regions of Japan, affecting the lives and health of 

thousands 
• 1/13/2012 Costa Concordia carrying over 4000 passengers sinks off the coast of Italy  
• 1/26/2012 Faulty heart medication kills hundreds in Pakistan 

 
As the health information technology industry in the US and around the world begins to operationalize 
the use of the CDA R2 standard we will need to learn from our efforts in order to improve the results we 
can attain, and avoid problems as they are discovered. It is a time of experience-building with this new 
standard, as we seek to expand the exchange of electronic health data. 
 
This project will expand available knowledge about how to utilize CDA R2 effectively and what design 
decisions to avoid. The investigation will advance applied knowledge about the CDA R2 standard. It will 
increase understanding of the technical mechanisms CDA R2 offers to enable health information 
interoperability and the meaningful use of data generated by electronic health record systems. 
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Figure 3 Illustration by Lisa Nelson visualizing the flow of information made possible by privacy-enabled CDA documents 
coupled with transactions and processes that support secure and consensual sharing of information stored over time. 

 
The investigation also will provide insight into options for implementing public health case reporting in 
ways that leverage the newly established CCD data exchange format standard. It will identify issues in 
the current design which may or may not facilitate use of data available in a CCD format. The issues will 
be enumerated and classified so that they can be understood and assessed to determine if they should 
be addressed. 
 

The investigation establishes data analysis methods that address the design of the data structures. 
Analysis at the document design level has greater potential impact because it works at the meta-data 
level. The study demonstrates scientific methods for assessing implementations of the CDA R2 standard 
to ensure that the health information technology we are developing aligns with the approach 
recommended in the PCAST in a way that promotes attainment of the national goals for the adoption of 
electronic health records. 
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Research Question 
Has an optimal design been reached to support a sustainable, standards-based approach to automate 
public health case reporting for nationally notifiable conditions? Is the current design the right design to 
advance the efforts to automate public health case reporting as a part of the emerging health 
information ecosystem? 

In 2009 an implementation guide was published to establish an approach which utilized the Clinical 
Document Architecture (CDA) standard. Is this initial CDA implementation optimal for attaining the 
objectives to re-use standard Continuity of Care Documents (CCDs) and Continuity of Care Records 
(CCRs) mandated to be produced by electronic health record systems?   

In October of 2009, an implementation guide was published within Health Language Seven (HL7) to 
provide guidance on how to implement public health case reports utilizing the HL7 Clinical Document 
Architecture – release 2 (HL7 Implementation Guide for CDA R2 – Public Health Case Reporting Release 
1, 2009). The guide informs implementers of a “standard approach” for creating electronic public health 
case reports. The implementation guide uses the CDA R2 standard to define case report content and to 
establish a method of representing public health case report (PHCR) data. The guide defines a “base” 
PHCR document. The base PHCR document includes health data commonly required by all public health 
case reports. The guide also defines four additional case reports which build upon the base PHCR 
document and further includes definitions for the additional data required to create four specific types 
of public health case reports. The implementation guide thereby demonstrates how to develop 
additional types of case reports, given the definition of the base PHCR document. 

Experience with the CDA R2 standard has significantly increased since 2009. Could the expanding 
knowledge about CDA R2 benefit the document design work previously done for public health case 
reporting? Given what we know today, does the 2009 content design for public health case reports offer 
optimum interoperability and sustainability, or are there options for improving the case report design 
that should be considered as we evolve the ecosystem of interoperable health information? This project 
seeks to discover if design weaknesses exist, which if addressed, would provide material improvement 
for a CDA-based approach to public health reporting.  

A material improvement is defined as a change in design that would:  

• eliminate or reduce incomplete, inconsistent or incorrect applications of the CDA R2 standard, 
• eliminate or reduce gaps in the information flow required to support electronic public health 

case reporting,  
• produce a reporting process that is technologically feasible to implement, 
• produce an implementation process that is less costly to adopt and sustain, or 
• increase the potential for the electronic case reporting process to improve individual and 

community health. 

Null Hypothesis 
Design weaknesses cannot be found in the current CDA R2 Implementation Guide for Public Health Case 
Reporting.  
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Analysis and Findings 

Methodology 
The project involves performing a thorough analysis of the current CDA R2 design for public health case 
reports defined in the informative document published by HL7 in October of 2009 titled, HL7 
Implementation Guide for CDA Release 2: Public Health Case Reporting, Release 1.  It utilizes many other 
CDA-based standards which are referenced for comparison. The analysis is used to determine if the 
current design represents an optimal implementation of the CDA R2 standard. 

Findings from the analysis are summarized and classified. The classification process categorizes each 
finding as a strength or a weakness. The ratings include the research and rationale to support the 
classification. Based upon the findings, conclusions regarding this particular CDA implementation are 
made. The conclusions can be used to learn more about how different CDA design choices affect the 
interoperability and exchange of information and the cost effectiveness and sustainability of the 
ecosystem of health information. 

This analysis focuses on the Anthrax public health case report as a representative example of the CDA 
design for all of the specific case reports in relationship to the base PHCR case report. The approach to 
the analysis includes the following steps: 

Step 1. Analyze the CDA information design at the section level 
The section-level analysis identifies and compares the base PHCR document sections with sections from 
the family of PHCR documents and with the CCD document specification. It considers sections of the 
same type (conforms to the same templateId) and sections of a similar type (uses the same LOINC Code 
to code the section but conforms to rules defined under a different templateId).  

Step 2. Analyze the CDA information design at the entry level 
The entry-level analysis identifies and compares the entries in each of the base PHCR sections to the 
entries in corresponding sections of the four specific case reports. The entry-level analysis looks at the 
relationship between data elements across the spectrum of documents from the design of a CCD to the 
design of a base PHCR to the design of a specific type of public case report using the Anthrax PHCR as a 
sample.  

Step 3. Analyze the data structure and value set design 
The data structure and value set analysis examines some of the complex data-types inherited from the 
HL7 RIM (reference information model) and used within CDA R2. It also examines some of the value sets 
used to constrain CDA R2 to support the Public Health Case Report implementation and the specific case 
report types it defines, using the Anthrax PHCR document as an example. 

Step 4. Analyze the CDA information design at the document level 
The document-level analysis identifies and compares the relationships between and across the many 
different types of CDA documents making up the emerging health information ecosystem. It looks at 
how the documents themselves are related as a means to understanding how the information contained 
within them is related.  
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Step 5. Summarize Findings and Classify Their Strategic Relevance 
Findings are generated at each step of the analysis and summarized. Based on research and original 
analysis, the findings are classified as strengths or weaknesses. The classification of each finding 
considers several factors, including: 

• requirements of the CDA R2 standard,  
• internal consistency of the design across the set of PHCR documents,  
• interoperability of information across the ecosystem of health information documents, and 
• the sustainability and scalability of the document design. 

The identified strengths and weaknesses form the basis for determining the opportunities and threats to 
be considered as recommendations are generated. 
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Summary of Analysis 

Step 1. Analysis of the CDA information design at the section level 
The initial step in the analysis involved a two-part assessment at the section level of the documents: 

Materials examined:  

HL7 Continuity of Care Document Implementation Guide 

HL7 Public Health Case Report Implementation Guide 

 

ID # Title of Analysis Artifact Description 

01.A Section Analysis: Comparison 
of sections that assert 
“equivalence” in terms of the 
information content they are 
designed to contain. 

 

This analysis looks at the section definitions within the implementation guides for the CCD and the 
PHCR.  It gathers information about the sections across the family of related documents, which in some 
cases requires underlying entry definitions to be assessed. It addresses the question: Are sections that 
are defined to use the same information, really using the same information? 

 

 

01.B Section Analysis: Comparison 
of sections that do not assert 
“equivalence” in terms of the 
information content they are 
designed to contain. 

 

This analysis looks at the description and definition of the types of information contained in each 
section of the CCD and PHCR documents. It addresses the question: Are sections that are not defined to 
use the same information really not using the same information? 

 

 

 



NORTHWESTERN UNIVERSITY 
 

11 
 

Comparing the PHCR definitions to the PHCR condition-specific definitions shows that PHCR condition-specific documents all inherit the PHCR 
document template. This fact allows us to know that each PHCR condition-specific document is a further constraint of the PHCR document. We 
do not have to look at the definition of each section. The document-level assertion of template conformance means that there is conformance 
at the section-level. The examination does not need to go any further to determine if sections that are the same are really using the same 
information or a more tightly constrained subset of the same information.  However, the PHCR document does not inherit the CCD document 
template, so the PHCR family of documents (which by design is intended to utilize the EHR’s ability to produce a CCD) is not related to a CCD 
document at the document level.  This means the section-level analysis must be done on a section-by-section basis. 

The table below shows that some sections used within the PHCR document assert conformance to CCD section templates.  The Relevant 
Diagnostic Tests and/or Laboratory Data, the Social History and the Encounter sections each assert conformance to a section defined for a CCD 
document. Further, the LOINC code assertions for these sections declare that the meaning of the information in these sections is the same.  

PHCR Section Name PHCR Section OIDs (parent 
templates shown in blue) 

PHCR 
Section 
LOINC 

CCD Section Name CCD Section OID CCD 
Section 
LOINC 

Immunization 2.16.840.1.113883.10.20.1.6 11369-6 Immunization 2.16.840.1.113883.10.20.1.6 11369-6 

Relevant Diagnostic 
Tests And/Or 
Laboratory Data 

2.16.840.1.113883.10.20.1.14 

2.16.840.1.113883.10.20.15.2.3 

30954-2 Results 2.16.840.1.113883.10.20.1.14 30954-2 

Clinical Information 
Section 

2.16.840.1.113883.10.20.15.2.1 55752-0    

Social History 2.16.840.1.113883.10.20.1.15 

2.16.840.1.113883.10.20.15.2.22 

29762-2 Social History 2.16.840.1.113883.10.20.1.15 29762-2 

Encounter 2.16.840.1.113883.10.20.1.3 

2.16.840.1.113883.10.20.15.2.2 

46240-8 Encounter 2.16.840.1.113883.10.20.1.3 46240-8 
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Treatment 
Information 

 

2.16.840.1.113883.10.20.15.2.4 55753-8    

Table 1 shows the template and LOINC content-type assertions for the PHCR and CCD sections. Parent template assertions for the Relevant Diagnostic Test and/or 
Laboratory Data, Social History and Encounter sections support data interoperability across these sections of the CCD and PHCR documents. 

Even though the sections have been assigned different names, the template Ids (OIDs) and the LOINC code declarations show that information 
of the same type is expressed in these sections. The information in the corresponding PHCR section may be more specific than the 
corresponding CCD section in the way that “MacIntosh” or “Delicious” is more specific than “Apple”, but the information in the PHCR section, if 
generalized, still conforms to the requirements placed on the CCD section. These declared template conformances are the design mechanism 
that permits interoperability. Interoperability requires that the information is syntactically, structurally and semantically equivalent (Garde, 
2007, section 4.2). The CDA standard also offers this definition of interoperability, “the ability of two applications to share data, with no prior 
negotiations, such that decision support within each application continues to function reliably when processed against the received data” (HL7 
CDA standard. Normative Web Edition, 2005, section B.3). The analysis suggests that the information in certain CCD sections is interoperable 
with information contained in the template-conforming PHCR sections. 

 

To test if the above hypothesis is true, the analysis must go deeper to compare the conforming sections at the entry level.  The test utilizes the 
logical association between entries and sections required by CDA. CDA requires that there be a relationship of semantic equality between the 
information in the narrative text of a section and the machine readable entries of that section.  Using logic on these declared relationships, we 
can deduce the following: 

1. If the clinical meaning in the information in section 1 is A and the meaning in the information in the entries in section 1 are B, then based 
on the human readability principle of CDA, B <= A (HL7 CDA R2 Standard, 2005, section 1.2.3). 

2. If the clinical meaning in the information in section 2 is C and the meaning in the information in entries in section 2 are D, then D <= C. 
(same basis as line 1.) 

3. And therefore, if A=C then B=D.   
4. Further, if B<> D, then the original assumption of A=C would be proven false.   
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The following information builds on the above logical framework. It is taken directly from the CDA R2 standard in section 4.3.4.2 to support the 
logic applied utilized within this analysis: 

• The narrative of each Section, together with the multimedia content referenced in the narrative, comprises the complete authenticated 
content of the Section. 

• The entry relationship is defaulted to "COMP" (component), for the general case where the only assertion is that the related entries are 
contained within the source section and no other semantics are implied. In this case, the narrative is the original authenticated content. 
The CDA entries are created by various techniques (e.g., natural language processing, a human coder, a structured data entry tool that 
outputs both entries and a text report). 

• The entry relationship "DRIV" (is derived from) can be used in the special case where the narrative is fully derived from CDA Entries. 
When a report consisting entirely of structured entries is transformed into CDA, the encoding application must ensure that the 
authenticated content (narrative plus multimedia) is a faithful and complete rendering of the clinical content of the structured source 
data. This ensures that the narrative plus multimedia represents, as in all CDA documents, the complete authenticated content of the 
Section. In this case, narrative plus multimedia does not contain any clinical content that is not present in the Entries.   

In the PHCR implementation guide all entries are specified to use an ActRelationship typeCode of DRIV.  Thus the content of the section’s human 
readable text is defined by the definition of the information structures defining the entries. If the information structures (defined as entry 
templates) of the PHCR entries are not identical to the information structures of the corresponding sections, then it is not possible to 
systematically deduce that the information is the same. 
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PHCR Relevant Diagnostic Tests and/or Laboratory Data Section 
definition  

 

CCD Results Section definition 

 

Table 2 shows that the structure the information in a PHCR Relevant Diagnostic Tests and/or Laboratory Data section does not have the same structure as the information in 
the CCD results section. Result Observations occur within the structure of a Result Organizer in a CCD Results Section, but can occur both within the Result Organizer and 
directly within the Relevant Diagnostic Tests and/or Laboratory Data section in a PHCR.  The meaning of the data in these two different structural representations could be 
different. The observation outside of the context of the organizer could mean something different than it does within the context of the organizer.  

The figure above shows that for the Diagnostic Tests and/or Laboratory Data section of the PHCR document, information equivalence is 
asserted, but the CDA design does not support that assertion because the entry-level definitions for the two sections are not identical. The 
definition of the PHCR Relevant Diagnostic Tests and/or Laboratory Data section is not a further constraint of the CCD Results Section. It is an 
extension which includes allowing Result Observations to be depicted at a different structural level. A computer application could inadvertently 
alter the meaning of the information by representing or interpreting the result observation incorrectly as moving data between these two 
structural representations. 

Below, the analysis shows that in some sections, information equivalence is not asserted, but assessment shows that it should be. The Clinical 
Information and the Treatment Information sections do not assert conformance to the Problem or the Results section of the CCD. Further, the 
LOINC code assertions for these sections do not declare that the meaning of the information in these sections is the same. Thus, for a computer 
the information contained in the Problem section of a CCD document is not interoperable with the information in the Clinical Information 
section of a PHCR document. Nor is the information contained in the Medication section of a CCD document interoperable with the information 
in the Treatment Information section of a PHCR document. 
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PHCR Section Name PHCR Section OIDs (parent 
templates shown in blue) 

PHCR 
Section 
LOINC 

CCD Section Name CCD Section OID CCD 
Section 
LOINC 

Immunization 2.16.840.1.113883.10.20.1.6 11369-6 Immunization 2.16.840.1.113883.10.20.1.6 11369-6 

Relevant Diagnostic 
Tests And/Or 
Laboratory Data 

2.16.840.1.113883.10.20.1.14 

2.16.840.1.113883.10.20.15.2.3 

30954-2 Results 2.16.840.1.113883.10.20.1.14 30954-2 

Clinical Information 
Section 

2.16.840.1.113883.10.20.15.2.1 55752-0 Problem 2.16.840.1.113883.10.20.1.11 11450-4 

Social History 2.16.840.1.113883.10.20.1.15 

2.16.840.1.113883.10.20.15.2.22 

29762-2 Social History 2.16.840.1.113883.10.20.1.15 29762-2 

Encounter 2.16.840.1.113883.10.20.1.3 

2.16.840.1.113883.10.20.15.2.2 

46240-8 Encounter 2.16.840.1.113883.10.20.1.3 46240-8 

Treatment 
Information 

 

2.16.840.1.113883.10.20.15.2.4 55753-8 Medication 2.16.840.1.113883.10.20.1.8 10160-0 

Table 3 shows the template and LOINC content-type assertions for the PHCR and CCD sections. The lack of parent template assertions for the Clinical Information and 
Treatment Information sections, and the differences in LOINC content-type assertions, mean that data interoperability across these sections of the CCD and PHCR documents 
is not supported in a systematic way. 

Although it was outside of the scope of this examination to consider how the Results Section of a Laboratory Report CDA document compared to 
the section template definitions of a CCD or PHCR document, this type of analysis shows the type of examination that is necessary to determine 
if the CDA designs of these classes of documents support the type of data interoperability envisioned across the health information ecosystem 
being created. 
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The figure below uses color to visualize how information stored in a CCD document would relate to information needed in a PHCR document.  It 
spurs further questions: 

• Why doesn’t the Clinical Information Section 
of a PHCR document utilize the information 
templates used to document Problems in the 
CCD? 

• Why haven’t the information structures at 
the entry level of the Clinical Information 
Section used the same information structures 
that are used in the CCD to record problems? 

• Why doesn’t the Treatment Information 
Section of a PHCR document utilize the 
information templates used to document 
Medications in the CCD? 

• Why haven’t the information structures at 
the entry level of the Treatment Information 
Section used the same information structures 
that are used in the CCD to record 
medications? 

 
If a human reading a CCD would gather 
information which addressed the Clinical 
Information and Treatment Information sections 
of a Public Case Health Report.  Why haven’t we 
designed the electronic documents to work that 
way too? 

 

 

Figure 4 provides a visualization of the type of information available in a CCD document and how that 
information would be used to inform the manual creation of a Public Health Case Report. Information from the 
Problem Section of a CCD would contain the diagnoses and signs and symptoms used in the PHCR Clinical 
Information section. Information from the Medication Section of a CCD would contain the medication 
information used in the PHCR Treatment Information section. 
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Step 2. Analysis of the CDA information design at the entry level 
This step in the analysis involved a two-part assessment at the entry level of the documents: 

Materials examined:  

HL7 Continuity of Care Document Implementation Guide 

HL7 Public Health Case Report Implementation Guide 

 

ID # Title of Analysis Artifact Description 

02.A Entry Analysis: review all 
content specified for the 
Social History Section across 
the PHCR Family of 
Documents 

 

This analysis looks at all content specified in the PHCR implementation guide for the Social History 
section. It addresses the questions: What is the nature of the CDA design utilized? To what extent does 
the implementation guide use or not use content templates to express conformance definitions? 

 

02.B Entry Analysis: comparison of 
all templated content 
specified for the PHCR Family 
of Documents 

This analysis ignores untemplated conformance definitions and focuses only on templated content used 
across the PHCR Family of Documents. While large portions of the content definitions are omitted from 
this analysis because they are not template (thus cannot be easily compared), the examination of 
templated entries is still valuable for comparison for revealing consistency and interoperability issues 
that are structural in nature. It addresses the question:  

Does the same “entension-based” approach get used in the other sections of the case reports? 
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What is the nature of the CDA design utilized in establishing the PHCR family of documents? A review of the design for the Social History section 
reveals the “extension-based” approach taken in developing the PHCR class of documents.  The PHCR Implementation Guide does not define on 
broad generalized document under which all condition-specific case reports would be more narrowly defined.  The PHCR implementation Guide 
defines one specific document upon which all condition-specific case reports are built as extensions. Each additional case report definition 
potentially increases the breadth of the information required for the implementation. 

The figure below shows the set of entries defined for the base PHCR document and the additional entries defined for each condition-specific 
case report. 
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This figure shows the complete list of entries 
used in defining all the documents in the PHCR 
family of documents.  

 

The design does not define a generalized Social 
History Section which can simply be constrained 
for each condition-specific report.  Instead, the 
design finds the common entries across the set 
of documents and includes only those specific 
common entries in the definition of the section.  
Each condition-specific case report then requires 
an extension to be added to the implementation 
guide to include the additional Social History 
entries it requires beyond what is more narrowly 
defined for the base PHCR document. 

 

Only one of the Social History entries asserts 
conformance to the CCD Social History entry, 
however it does not have the same structural 
definition as the CCD Social History entry. 

 

 

Figure 5: Entry Analysis for the Social History Sections of the PHCR family of documents. The illustration shows that each condition-specific case report includes the five social 
history entries inherited from the base PHCR Social History Section then further defines additional social history entries required for the  specific condition. 
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This figure shows that the entries defined for the 
PHCR family of document are not all structurally 
represented as observations. The CCD Social History 
Section includes entries which are expressed as 
observations. 

 

Entry # Entry Template Name 
Implented 

as: 
0 SocialHistoryObservation OBS 
1 GeotemporalHistoryObservation OBS 
2 MostRecentTimeArrivedInUSAObservation OBS 
3 RaceObservation OBS 
4 OccupationObservation OBS 
5 PregnancyObservation OBS 
6 JobRelatedBodyFluidExposureRiskFrequency OBS 
7 AccuteHepatitisBSocioBehavioralBooleanRiskFactor OBS 
8 AccuteHepatitisBActualBloodAndOrBodyFluidExposureObservation OBS 
9 AccuteHepatitisBPossibleExposureLocationAndType ACT 

10 AnthraxPossibleExposureLocationAndType ACT 
11 HIVStatusObservation OBS 
12 TuberculosisSocioBehavioralBooleanRiskFactor OBS 
13 TuberculosisPossibleExposureLocation ACT 
14 TularemiaPossibleExposureLocationAndType ACT 

 

Figure 6: Entry Analysis for the Social History Sections of the PHCR family of documents shows that the CCD 
Social History Observation entry is implemented with the CDA Observation structure.  Social History 
Entries for the PHCR Social History section are implemented with both Observation and Act structures. 

 

 

 

 

 



NORTHWESTERN UNIVERSITY 
 

21 
 

The figure below provides a detailed assessment of entry-level design issues present across the full set of social history entries defined for the 
PHCR family of documents. The key below shows the scoring assessment scale devised for this analysis. 

KEY 1 Minor design issue 
  2 Major design issue 

  3 
Incorrect or Incomplete specification 
* Incorrect, ** Incomplete 

  4 Design aligns well with data content & use case 

  5 Design aligns well with data content & use case and exhibits other strength. 
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Figure 7 shows the design status assessment score (a number from 1 to 5) for each of the 14 entries defined for the PHCR family of documents for the Social History Section.  
Entry #3 (Race Observation) shows a positive design assessment score and Entry #4 (Occupation) receives positive and noteworthy design characteristics. 
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To what extent does the implementation guide use or not use content templates to express conformance definitions? The table below shows 
the extent within the Social History Sections to which content is defined without the use of templates. 

KEY   
  *An X in the CCD Entry column indicates that the 

entry template asserts conformance with the CCD 
Social History Observation Entry. 

    
  Content highlighted in blue is not templated in the 

specification 
 

 

# Entry Template Name Entry Template ID Page Type CC
D 

en
tr

y*
 

CC
D

 

PH
CR

 

AH
ep

B 

An
th

x 

Tu
la

 

TB
 

0 SocialHistoryObservation 2.16.840.1.113883.10.20.1.33 CCD 
p37 

OBS  X      

0A Source Informant or Reference or OBS CCD 
p38 

  X      

0B HistoryStatusObservation 2.16.840.1.113883.10.20.1.57 CCD 
p39, 
p85 

  X      

1 GeotemporalHistoryObservation 2.16.840.1.113883.10.20.15.3.3 p107 OBS   X X X   
2 MostRecentTimeArrivedInUSAObservation 2.16.840.1.113883.10.20.15.3.6 p110 OBS   X X X   
3 RaceObservation 2.16.840.1.113883.10.20.15.3.9 p134 OBS   X X X   
 (Race is also included in the header as a non-templated 

concept on recordTarget.) 
              

 (There appears to be an sdtc extension that enables 
multiple race codes in the header.) 

              

4 OccupationObservation 2.16.840.1.113883.10.20.15.3.7 p111 OBS   X X X   
 A place of employment participant/@typeCode="LOC"             
 That is a located entity participantRole/@classCode="LOCE"             

 Address addr             
 Telecom telecom             

mailto:participant/@typeCode=%22LOC%22
mailto:participantRole/@classCode=%22LOCE%22
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# Entry Template Name Entry Template ID Page Type CC
D 

en
tr

y*
 

CC
D

 

PH
CR

 

AH
ep

B 

An
th

x 

Tu
la

 

TB
 

 That is playing an entity playingEntity/@classCode="PLC"             
 Name of Company name             
 Additional Information entryRelationship/@typeCode="REFR"             

 The associated Industry no template   OBS         
5 PregnancyObservation 2.16.840.1.113883.10.20.15.3.8 p133 OBS   X X X   

5A EstimatedDateOfDelivery 2.16.840.1.113883.10.20.15.3.1 p106 OBS   X X X   
6 JobRelatedBodyFluidExposureRiskFrequency 2.16.840.1.113883.10.20.15.3.29 p108 OBS    X    
7 AccuteHepatitisBSocioBehavioralBooleanRiskFactor 2.16.840.1.113883.10.20.15.3.28 p103 OBS X   X    

8 AccuteHepatitisBActualBloodAndOrBodyFluidExposureO
bservation 

2.16.840.1.113883.10.20.15.3.26 p60 OBS    X    

9 AccuteHepatitisBPossibleExposureLocationAndType 2.16.840.1.113883.10.20.15.3.27 p61 ACT    X    

 Two required qualifiers are required on the code/@code 
to express Hepatitis B specific content. 

not templated             

 One name-value pair for (Associated Finding, Hepatitis B 
contact) 

not templated             

 One name-value pair for (Finding context, Known 
possible) 

not templated             

 A participation is required to express the location which 
is a PLC and then allows for a code 

not templated             

 A participation is defined and may be used to express the 
manner in which exposure occurred. The material 
exposure type is contained in a code that is found under 
participant (typeCode="DIR") /participantRole 
(classCode="EXPR") /scopingEntity 
(classCode="MAT"/code/@code 

not templated             

 

  

mailto:playingEntity/@classCode=%22PLC%22
mailto:entryRelationship/@typeCode=%22REFR%22
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# Entry Template Name Entry Template ID Page Type CC
D 

en
tr

y*
 

CC
D

 

PH
CR

 

AH
ep

B 

An
th

x 

Tu
la

 

TB
 

10 AnthraxPossibleExposureLocationAndType 2.16.840.1.113883.10.20.15.3.41 p65 ACT     X   

 

Two required qualifiers are required on the code/@code 
to express Anthrax specific content. not templated     

        

 

One name-value pair for (Associated Finding, Anthrax 
exposure) not templated     

        

 

One name-value pair for (Finding context, Known 
possible) not templated     

        

 

A participation is required to express the location which 
is a PLC and then allows for a code not templated     

        

 

A participation is defined and may be used to express 
direct exposure to a type of animal. not templated     

        

 

A participation is defined and may be used to express the 
manner in which exposure occurred. The material 
exposure type is contained in a code that is found under 
participant (typeCode="DIR") /participantRole 
(classCode="EXPR") /scopingEntity 
(classCode="MAT"/code/@code not templated     

        

11 HIVStatusObservation 2.16.840.1.113883.10.20.15.3.4 p108 OBS       X 

12 TuberculosisSocioBehavioralBooleanRiskFactor 2.16.840.1.113883.10.20.15.3.15 p104 OBS X      X 

13 TuberculosisPossibleExposureLocation 2.16.840.1.113883.10.20.15.3.12 p139 ACT       X 

 

Two required qualifiers are required on the code/@code 
to express Hepatitis B specific content. not templated     

        

 

One name-value pair for (Associated Finding, 
Tuberculosis contact) not templated     

        

 

One name-value pair for (Finding context, Known 
possible) not templated     

        

 

A participation is required to express the location which 
is a PLC and then allows for a code not templated     
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# Entry Template Name Entry Template ID Page Type CC
D 

en
tr

y*
 

CC
D

 

PH
CR

 

AH
ep

B 

An
th

x 

Tu
la

 

TB
 

14 TularemiaPossibleExposureLocationAndType 2.16.840.1.113883.10.20.15.3.43 p141 ACT 

     X  

 

Two required qualifiers are required on the code/@code 
to express Anthrax specific content. not templated     

        

 

One name-value pair for (Associated Finding, Tularemia 
exposure) not templated     

        

 

One name-value pair for (Finding context, Known 
possible) not templated     

        

 

A participation is required to express the location which 
is a PLC and then allows for a code not templated     

        

 

A participation is defined and may be used to express 
direct exposure to a type of animal. not templated     

        

 

A participation is defined and may be used to express the 
manner in which exposure occurred. The material 
exposure type is contained in a code that is found under 
participant (typeCode="DIR") /participantRole 
(classCode="EXPR") /scopingEntity 
(classCode="MAT"/code/@code not templated     

        

Table 4 shows the extent to which content conformance definitions utilize or do not utilize templates.  The use of modular, template mechanisms enable content definitions 
to be validated with automated tools.  The use of automated tools reduces specification errors, makes change management/sustainability feasible. 
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The Social History section is just one of 6 sections defined for use in the PHCR family of documents. Does the same “extension-based” approach 
get used in the other sections of the case reports?  

The table below examines the templated content of all six sections of the PHCR document across full lineage of documents with aligned content 
definitions. The examination begins with the Continuity of Care Record (CCR) document. It then moves through the CCD, into the PHCR and 
winds up with a condition-specific PHCR document. The comparison across these documents allows us to see where the structural 
representation of the information may not be similar, which would indicate potential interoperability issues. It is important to note that non-
templated content could not be included in this analysis. In and of itself, this represents an initial finding, but setting that issue aside, this 
analysis finds issues across templated content. 

Continuity of Care Record (CCR) 

Do
cu

m
en

t 

Se
ct

io
n 

En
tr

y 

    

    
(Finding: recall that this analysis does not show the 
untemplated content for all these entries.)     

I A 1 a i   Class Content module template name Content module definition rule set 
OID 

Parent Templates 

0.I           CCR ContinuityOfCareRecord     

0.I      section Payers  Includes data on the patient’s 
payers, 
whether a ‘third party’ insurance, 
self-pay, other payer or guarantor, 
or some combination of payers and 
is used to define which entity is the 
responsible fiduciary for the 
financial aspects of a patient’s care. 
Each unique instance of a payer is 
defined and all the pertinent data 
needed to contact, bill to, and 
collect from that payer. 
Also contained within the Payers 
section is authorization information 
that can be used to define pertinent 
referral, authorization tracking 
number, procedure, therapy, 
intervention, device, or similar 
authorizations for the patient or 
provider, or both. 

0.I       AdvanceDirectives   
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0.I       Support  Should not include payers 

0.I       FunctionalStatus   

0.I C      Problems   

0.I       FamilyHistory   

0.I D      SocialHistory   

0.I       Alerts  Includes variations from the norm of 
temporal relevance in near- or long-
term. Includes prompts or warnings 
related to patient safety. 

0.I       Medications   

0.I       MedicalEquipment   

0.I A      Immunizations   

0.I       VitalSigns  Includes most recent values, 
minimums or maximums or both, 
baseline, or relevant trends 

0.I B      Results   

0.I       Procedures  Includes notes about vocabulary use 
SNOMED, CPT, LOINC 

0.I E      Encounters   

0.I F      PlanOfCare   Includes all active, incomplete, or 
pending orders, appointments, 
referrals, procedures, services, or 
any other pending event of clinical 
significance to the current and 
ongoing care of the patient should 
be listed, unless constrained due to 
issues of privacy. 
Includes clinical reminders should 
also be placed here for purposes of 
providing prompts that may be used 
for disease 
prevention, disease management, 
patient safety, and healthcare 
quality improvements, including 
widely accepted performance 
measures. 
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Continuity of Care Document (CCD) 
I A 1 a i   Class Content module template name Content module definition rule set 

OID 
Parent Templates 

0           DOCCLIN ContinuityofCareDocument 2.16.840.1.113883.10.20.1   

0      DOCSECT Alerts (CCD 3.8) 2.16.840.1.113883.10.20.1.2  

0      DOCSECT Payers (CCD 3.1) 2.16.840.1.113883.10.20.1.9  

0      DOCSECT AdvancedDirectives (CCD 3.2) 2.16.840.1.113883.10.20.1.1  

0      DOCSECT Support (CCD 3.3) Represented in the header  

0 C     DOCSECT Problems (CCD 3.5) 2.16.840.1.113883.10.20.1.11  

0 C 1    ACT ProblemAct 2.16.840.1.113883.10.20.1.27  

0 C 1 a   OBS ProblemObservation 2.16.840.1.113883.10.20.1.28  

0 C 1 a i  OBS Source of Information untemplated  

0 C 1 a ii  OBS AgeObservation 2.16.840.1.113883.10.20.1.38  

0 C 1 a iii  OBS ProblemStatusObservation 2.16.840.1.113883.10.20.1.50  

0 C 1 a iv  OBS ProblemHealthstatusObservation 2.16.840.1.113883.10.20.1.51  

0      DOCSECT FunctionalStatus (CCD 3.4) 2.16.840.1.113883.10.20.1.5  

0      DOCSECT Vital Signs (CCD 3.12) 2.16.840.1.113883.10.20.1.16  

0 F     DOCSECT Medications (CCD 3.9) 2.16.840.1.113883.10.20.1.8  

0 F 1   entry SBADM MedicationActivity 2.16.840.1.113883.10.20.1.24  

0 F 1 a    Associated consent Implemented in the header  

0 F 1 b   OBS Source of Information untemplated  

0 F 1 c  entry OBS MedicationStatusObservation 2.16.840.1.113883.10.20.1.47  

0 F 1 d    PatientInstructions 2.16.840.1.113883.10.20.1.49  

0 F 1 e    FulfillmentInstructions 2.16.840.1.113883.10.20.1.43  

0 F 1 f  entry OBS MedicationSeriesNumberObservation 2.16.840.1.113883.10.20.1.46  

0 F 1 g    ReactionObservation 2.16.840.1.113883.10.20.1.54  

0 F 1 h    SeverityObservation 2.16.840.1.113883.10.20.1.55  

0 F 1 i    Indications    

0 F 1 i i   Reason for medication untemplated  

0 F 2    SPLY SupplyActivity 2.16.840.1.113883.10.20.1.34  
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I A 1 a i   Class Content module template name Content module definition rule set 
OID 

Parent Templates 

0      DOCSECT MedicalEquipment (CCD 3.10) 2.16.840.1.113883.10.20.1.7  

0      DOCSECT Procedures (CCD 3.14) 2.16.840.1.113883.10.20.1.12  

0      DOCSECT FamilyHistory (CCD 3.6) 2.16.840.1.113883.10.20.1.4  

0 D     DOCSECT SocialHistory (CCD 3.7) 2.16.840.1.113883.10.20.1.15  

0 D 1     SocialHistoryObservation 2.16.840.1.113883.10.20.1.33  

0 D 1 a    Source of Information untemplated  

0 D 1 b    SocialHistoryStatusObservation 2.16.840.1.113883.10.20.1.56  

0 B     DOCSECT Results (CCD 3.13) 2.16.840.1.113883.10.20.1.14  

0 B 1     ResultsOrganizer 2.16.840.1.113883.10.20.1.32  

0 B 1 a    ResultsObservation 2.16.840.1.113883.10.20.1.31  

0 A     DOCSECT Immunizations (CCD 3.11) 2.16.840.1.113883.10.20.1.6 ISA Medication Section 

0 A 1   entry SBADM MedicationActivity 2.16.840.1.113883.10.20.1.24  

0 A 1 a    Associated consent Implemented in the header  

0 A 1 b   OBS Source of Information untemplated  

0 A 1 c  entry OBS MedicationStatusObservation 2.16.840.1.113883.10.20.1.47  

0 A 1 d    PatientInstructions 2.16.840.1.113883.10.20.1.49  

0 A 1 e    FulfillmentInstructions 2.16.840.1.113883.10.20.1.43  

0 A 1 f  entry OBS MedicationSeriesNumberObservation 2.16.840.1.113883.10.20.1.46  

0 A 1 g    ReactionObservation 2.16.840.1.113883.10.20.1.54  

0 A 1 h    SeverityObservation 2.16.840.1.113883.10.20.1.55  

0 A 1 i    Indications untemplated  

0 A 1 i i   Reason for medication untemplated  

0 A 2    SPLY SupplyActivity 2.16.840.1.113883.10.20.1.34  

0 E     DOCSECT Encounters (CCD 3.15) 2.16.840.1.113883.10.20.1.3  

0 E 1    ENC EncounterActivity 2.16.840.1.113883.10.20.1.21  

0 E 1 a   ??? Reason for encounter untemplated  

0 E 1 b   OBS AgeObservation 2.16.840.1.113883.10.20.1.38  

0 F     DOCSECT Plan of Care (CCD 3.16) 2.16.840.1.113883.10.20.1.10  
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Note: not all sections of the CCD are documented down to the entry level in this analysis. Only the CCD sections which align with PHCR sections 
are further documented to include the entry-level definitions. 

Public Health Case Report (PHCR) 
I A 1 a i   Class Content module template name Content module definition rule set 

OID 
Parent Templates 

I         docume
nt 

DOCCLIN PHCR 2.16.840.1.113883.10.20.15   

I A    section DOCSECT Immunizations ISA CCD Immunization Section 2.16.840.1.113883.10.20.1.6  
CCD Immunizations Section 

I A 1   entry SBADM CCDMedicationActivity EQUALTO CCD Medication Activity 2.16.840.1.113883.10.20.1.24 

I A 1 a  entry OBS CCDMedicationSeriesNumberObservation EQUALTO CCD Medication Series 
Number Observation 

2.16.840.1.113883.10.20.1.46 

I A 1 b  entry OBS CCDMedicationStatusObservation EQUALTO CCD Medication Status 
Observation 

2.16.840.1.113883.10.20.1.47 

I B    section DOCSECT PHCRRelevantDiagnosticTestsAndOrLaboratoryData 2.16.840.1.113883.10.20.15.2.3 2.16.840.1.113883.10.20.1.14 
CCD Results Section 

I B 1   entry OBS PHCRResultsObservation 2.16.840.1.113883.10.20.15.3.58  

I B 1 a  entry PROC SpecimenCollectionProcedure 2.16.840.1.113883.10.20.15.3.2  

I B 1 b  entry OBS SusceptibilityResult 2.16.840.1.113883.10.20.15.3.10  

I B 2   entry BATTERY PHCRResultsOrganizer 2.16.840.1.113883.10.20.15.3.59  

I B 2 a  entry PROC SpecimenCollectionProcedure 2.16.840.1.113883.10.20.15.3.2  

I B 2 b  entry OBS PHCRResultObservation 2.16.840.1.113883.10.20.15.3.58  

I B 2 b i entry PROC SpecimenCollectionProcedure 2.16.840.1.113883.10.20.15.3.2  

I B 2 b ii entry OBS SuscetibilityResult 2.16.840.1.113883.10.20.15.3.10  

I B 3   entry OBS ImagingObservation 2.16.840.1.113883.10.20.15.3.5  

I C    section DOCSECT PHCRClinicalInformationSection 2.16.840.1.113883.10.20.15.2.1 IS NOT a CCD Section 

I C 1   template  PatientConditionAlive 2.16.840.1.113883.10.20.15.3.42  

I C 2   template  PatientConditionDeceased 2.16.840.1.113883.10.20.15.3.17  

I C 3   entry OBS PHCRCaseObservation 2.16.840.1.113883.10.20.15.3.54 2.16.840.1.113883.10.20.1.28 

I C 3 a  entry OBS CCDProblemStatusObservation 2.16.840.1.113883.10.20.1.50 2.16.840.1.113883.10.20.1.57 

I C 3 b  entry OBS PHCRSignsAndSymptoms 2.16.840.1.113883.10.20.15.3.53  
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I A 1 a i   Class Content module template name Content module definition rule set 
OID 

Parent Templates 

I D    section DOCSECT PHCRSocialHistorySection 2.16.840.1.113883.10.20.15.2.22 2.16.840.1.113883.10.20.1.15 
CCD Social History Section 

I D 1   entry OBS GeotemporalHistoryObservation 2.16.840.1.113883.10.20.15.3.3  

I D 2   entry OBS MostRecentTimeArrivedInUSAObservation 2.16.840.1.113883.10.20.15.3.6  

I D 3   entry OBS RaceObservation 2.16.840.1.113883.10.20.15.3.9  

I D 4   entry OBS OccupationObservation 2.16.840.1.113883.10.20.15.3.7  

I D 5   entry OBS PregnancyObservation 2.16.840.1.113883.10.20.15.3.8  

I D 5 a  entry OBS EstimatedDateOfDeliveryObservation 2.16.840.1.113883.10.20.15.3.1  

I E    section DOCSECT PHCREncounterSection 2.16.840.1.113883.10.20.15.2.2 2.16.840.1.113883.10.20.1.3 
CCD Encounters 

I E 1   entry ACT CCDEncounterActivity 2.16.840.1.113883.10.20.1.21  

I E 1 a  participa
tion 

Entity CCDLocationParticipation 2.16.840.1.113883.10.20.1.45  

I F    section DOCSECT PHCRTreatmentInformationSection 2.16.840.1.113883.10.20.15.2.4 IS NOT a CCD Section 

I F 1   entry ACT PHCRTherapeuticRegimen 2.16.840.1.113883.10.20.15.3.57  

I F 1 a  entry SBADM PHCRTreatmentGiven 2.16.840.1.113883.10.20.15.3.55  

I F 1 b  entry SBADM PHCRTreatmentNotGiven 2.16.840.1.113883.10.20.15.3.56  
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Anthrax Public Health Case Report (Anthrax PHCR) 
I A 1 a i   Class Content module template name Content module definition rule set 

OID 
Parent Templates 

II         docume
nt 

DOCCLIN Anthrax PHCR 2.16.840.1.113883.10.20.15.1.3 2.16.840.1.113883.10.20.15 

II A    section DOCSECT Immunizations Not used  

II A 1   entry ACT CCDMedicationActivity Not used  

II A 1 a  entry OBS CCDMedicationSeriesNumberObservation Not used  

II A 1 b  entry OBS CCDMedicationStatusObservation Not used  

II B    section DOCSECT AnthraxPHCRRelevantDiagnosticTestsAndOrLaborat
oryData 

2.16.840.1.113883.10.20.15.2.16 2.16.840.1.113883.10.20.15.2.3 

II B 1   entry OBS AnthraxResultsObservation 2.16.840.1.113883.10.20.15.3.39 2.16.840.1.113883.10.20.15.3.58 

II B 1 a  entry OBS SpecimenCollectionProcedure   

II B 1 b  entry OBS SusceptibilityResult   

II B 2   entry BATTERY AnthraxResultsOrganizer 2.16.840.1.113883.10.20.15.3.40 2.16.840.1.113883.10.20.15.3.59 

II B 2 a  entry PROC SpecimenCollectionProcedure   

II B 2 b  entry OBS AnthraxResultObservation 2.16.840.1.113883.10.20.15.3.39 2.16.840.1.113883.10.20.15.3.58 

II B 2 b i entry PROC SpecimenCollectionProcedure   

II B 2 b ii entry OBS SuscetibilityResult   

II B 3   entry OBS ImagingObservation   

II C    section DOCSECT AnthraxPHCRClinicalInformationSection 2.16.840.1.113883.10.20.15.2.15 2.16.840.1.113883.10.20.15.2.1 

II C 1   template  PatientConditionAlive 2.16.840.1.113883.10.20.15.3.42  

II C 2   template  PatientConditionDeceased 2.16.840.1.113883.10.20.15.3.17  

II C 3   entry OBS AnthraxCaseObservation 2.16.840.1.113883.10.20.15.3.36 2.16.840.1.113883.10.20.15.3.54 

II C 3 a  entry OBS CCDProblemStatusObservation 2.16.840.1.113883.10.20.1.50 2.16.840.1.113883.10.20.1.57 

II C 3 b  entry OBS AnthraxSignsAndSymptoms 2.16.840.1.113883.10.20.15.3.35 2.16.840.1.113883.10.20.15.3.53 

II D    section DOCSECT AnthraxPHCRSocialHistorySection 2.16.840.1.113883.10.20.15.2.17 2.16.840.1.113883.10.20.15.2.22 

II D 1   entry OBS GeotemporalHistoryObservation   

II D 2   entry OBS MostRecentTimeArrivedInUSAObservation   

II D 3   entry OBS RaceObservation   

II D 4   entry OBS OccupationObservation   
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I A 1 a i   Class Content module template name Content module definition rule set 
OID 

Parent Templates 

II D 5   entry OBS PregnancyObservation   

II D 5 a  entry OBS EstimatedDateOfDeliveryObservation   

II D 10     entry ACT AnthraxPossibleExposureLocationAndType 2.16.840.1.113883.10.20.15.3.41 EXTENSION to PHCR 

II E    section DOCSECT PHCREncounterSection   

II E 1   entry ACT CCDEncounterActivity   

II E 1 a  participa
tion 

Entity CCDLocationParticipation   

II F    section DOCSECT AnthraxPHCRTreatmentInformationSection 2.16.840.1.113883.10.20.15.2.14 2.16.840.1.113883.10.20.15.2.4 

II F 1   entry ACT AnthraxTherapeuticRegimen 2.16.840.1.113883.10.20.15.3.37 2.16.840.1.113883.10.20.15.3.57 

II F 1 a  entry SBADM AnthraxTreatmentGiven 2.16.840.1.113883.10.20.15.3.38 2.16.840.1.113883.10.20.15.3.55 

II F 1 b  entry SBADM AnthraxTreatmentNotGiven 2.16.840.1.113883.10.20.15.3.49 2.16.840.1.113883.10.20.15.3.56 

Table 5 presents the structure of the PHCR family of documents in order to identify structural issues that may be present through the use of “extension-based” design 
principles. It looks at content defined for the CCD, PHCR base document and the Anthrax PHCR document as an example of a condition-specific PHCR document.  It shows 
that the “extension-based” design of the Social History section is not applied to the other sections of the case report.  The other sections follow a “constraint-based” design 
where the case-specific documents define the entries and sections that further constrain the definitions established in the base PHCR document. Areas shaded in yellow are 
associated with other relevant structural design findings not associated with the “extension-based” design issue. 
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Step 3. Analysis of the data structure and value set design 
This step in the analysis involved a two-part assessment at the value set level of the design: 

Materials examined:  

HL7 Continuity of Care Document Implementation Guide 

HL7 Public Health Case Report Implementation Guide 

SNOMED CT (2011/07/31) 

HL7 Code Systems 

ID # Title of Analysis Artifact Description 

03.A Data Structure Analysis: 
comparison of the Problem 
Observation between PHCR 
Clinical Information Section 
and CCD Problems Section. It 
also looks at the syntactical 
representation of a Problem 
entry in a CCR Problem 
Section. 

This analysis compares the information structures present in a Problem Observation entry within the 
Clinical Information section of a PHCR document and a Problem Observation entry within the CCD 
Problem Section. This analysis addresses the questions: How different are the XML representations of a 
Problem Observation across different CDA implementations?  How does that compare to the Problem 
Observation defined for the Continuity of Care Record (CCR)? 
 

03.B Value Set Analysis: review of 
Anthrax Value Sets (Bottom-
up) 

This analysis collects and reviews the value set definitions used for the Anthrax Case Observation entry, 
given the information structure defined for that entry within the Anthrax PHCR Clinical Information 
section. This analysis addresses the question: What type of value sets are being defines? In what way 
are they being defined? 

03.C Value Set Analysis: review of 
Anthrax Value Sets (Top 
Down) 

This analysis traces the value set definitions in the lineage of an Anthrax Case Observation by looking 
from the top down at the root CDA Observation entry act. 
 

03.D Value Set Analysis: 
examination of the use of 
SNOMED CT in CCD Problem 
Observation 

This analysis examines the SNOMED CT terminology used to define the CCD Problem Observation. 
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Reviewing xml examples which show how Problem Observation entries are defined across the health information document ecosystem helps to 
develop an appreciation for the complexity and variety of approaches taken in different Implementation Guides. This is very complex 
information to assess.  In some cases, like where a Source entry is defined for use in a CCD Problem Observation in order to align with the CCR 
stand, you can’t find the xml in the CDA sample supplied with the CCD Implementation Guide.  Vendors attempting to conform to Meaningful 
Use requirements which demand that applications interoperate with either format of continuity of care documents would not find examples 
demonstrating the xml used to fulfill the instructions in the CCD Implementation Guide. Too much complexity can be a down-side to a design.  If 
the additional complexity makes the use of the technology too difficult to implement and verify, then the added power made possible by the 
complexity may not be worth it.  It is a common design problem that often results in having to make trade-offs which sacrifice powerfulness for 
added simplicity.  The increase in adoption, reliability and sustainability can be more valuable that the higher levels of design power. 

Structure of a Problem Observation in the PHCR Clinical Information section 
<entry typeCode="DRIV"> 
            <observation classCode="OBS" moodCode="EVN"> 
              <templateId root="2.16.840.1.113883.10.20.1.28"/> 
              <templateId root="2.16.840.1.113883.10.20.15.3.54"/> 
              <code code="ASSERTION" codeSystem="2.16.840.1.113883.5.4" codeSystemName="HL7ActCode"/> 
              <statusCode code="completed"/> 
              <value xsi:type="CD" code="55555" codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED-CT" displayName="PHCR Reportable 
Condition"/> 
              <entryRelationship typeCode="REFR"> 
                <observation classCode="OBS" moodCode="EVN"> 
                  <templateId root="2.16.840.1.113883.10.20.1.57"/> 
                  <templateId root="2.16.840.1.113883.10.20.1.50"/> 
                  <code code="33999-4" codeSystem="2.16.840.1.113883.6.1" codeSystemName="LOINC" displayName="Status"/> 
                  <statusCode code="completed"/> 
                  <value xsi:type="CE" code="413322009" codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED-CT" displayName="Resolved"/> 
                </observation> 
              </entryRelationship> 
              <entryRelationship typeCode="MFST" inversionInd="true"> 
                <observation classCode="OBS" moodCode="EVN"> 
                  <templateId root="2.16.840.1.113883.10.20.15.3.53"/> 
                  <code code="ASSERTION" codeSystem="2.16.840.1.113883.5.4" codeSystemName="HL7ActCode"/> 
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                  <statusCode code="completed"/> 
                  <effectiveTime value="20110810102500+0500"/> 
                  <value xsi:type="CD" code="84387000" codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED-CT" 
displayName="Asymptomatic"/> 
                </observation> 
              </entryRelationship> 
              <entryRelationship typeCode="MFST" inversionInd="true"> 
                <observation classCode="OBS" moodCode="EVN" negationInd="true"> 
                  <templateId root="2.16.840.1.113883.10.20.15.3.53"/> 
                  <code code="ASSERTION" codeSystem="2.16.840.1.113883.5.4" codeSystemName="HL7ActCode"/> 
                  <statusCode code="completed"/> 
                  <effectiveTime value="20110810102500+0500"/> 
                  <value xsi:type="CD" code="386661006" codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED-CT" displayName="Fever"/> 
                </observation> 
              </entryRelationship> 
            </observation> 
</entry> 
Figure 8 shows the XML syntax for a Problem Observation in the PHCR Clinical Information section 

Structure of a Problem Observation in a CCD Problem section 
<entry typeCode="DRIV"> 
  <act classCode="ACT" moodCode="EVN"> 
   <templateId root='2.16.840.1.113883.10.20.1.27'/> <!-- Problem act template --> 
   <id root="6a2fa88d-4174-4909-aece-db44b60a3abb"/> 
   <code nullFlavor="NA"/> 
   <entryRelationship typeCode="SUBJ"> 
    <observation classCode="OBS" moodCode="EVN"> 
     <templateId root='2.16.840.1.113883.10.20.1.28'/> <!-- Problem observation template --> 
     <id root="d11275e7-67ae-11db-bd13-0800200c9a66"/> 
     <code code="ASSERTION" codeSystem="2.16.840.1.113883.5.4"/>    
  
     <statusCode code="completed"/>  
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     <effectiveTime><low value="1950"/></effectiveTime> 
     <value xsi:type="CD" code="195967001" codeSystem="2.16.840.1.113883.6.96" 
displayName="Asthma"/> 
     <entryRelationship typeCode="REFR"> 
      <observation classCode="OBS" moodCode="EVN"> 
       <templateId root='2.16.840.1.113883.10.20.1.50'/> <!-- Problem status 
observation template --> 
       <code code="33999-4" codeSystem="2.16.840.1.113883.6.1" 
displayName="Status"/> 
       <statusCode code="completed"/> 
       <value xsi:type="CE" code="55561003" codeSystem="2.16.840.1.113883.6.96" 
displayName="Active"/> 
      </observation> 
     </entryRelationship> 
    </observation> 
   </entryRelationship> 
  </act>  
 </entry> 

Figure 9 shows the XML syntax for a Problem Observation in the CCD Problems section   
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Source Component Defined in CCD to align with CCR 

 

Figure 10 shows the conformance statements defining the Source Observation entry used to align CCD with CCR content.  
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Structure of a Problem Observation in a CCR Problem section 
<Problem> 
    <CCRDataObjectID>6a2fa88d-4174-4909-aece-db44b60a3abb</CCRDataObjectID> 
    <DateTime> 
     <ExactDateTime>1950</ExactDateTime> 
    </DateTime> 
    <Description> 
     <Text>Asthma</Text> 
     <Code> 
      <Value>195967001</Value> 
      <CodingSystem>SNOMED CT</CodingSystem> 
     </Code> 
    </Description> 
    <Status> 
     <Text>Active</Text> 
     <Code> 
      <Value>55561003</Value> 
      <CodingSystem>SNOMED CT</CodingSystem> 
     </Code> 
    </Status> 
    <Source><Actor><ActorID>8a54f393-8015-460c-abd2-f29aad15481c</ActorID></Actor></Source> 
  

Figure 11 shows the XML syntax to represent a Problem Observation in the Continuity of Care Record (CCR). CCR is a standard defined by ASTM and required to be supported 
under the HIT requirements for Meaningful Use Stage 1. 

 

The figure below shows the pattern of value sets used to further constrain the content in a PHCR document in order to express information that 
is needed in an Anthrax PHCR document. In the case of the extension to expand the entry definitions for the Anthrax PHCR Social History section, 
the value set represents an initial constraint, not a further constraint.  This is a bottom-up view of the existing value sets. 
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Recommendations from the Advisory 
Committee on Immunization Practices 
(ACIP) were updated in 2009, altering the 
previous recommendations for anthrax 
vaccine adsorbed (AVA). Substantial 
changes to these recommendations 
include the following: 1) reducing the 
number of doses required to complete the 
pre-event and preexposure primary series 
from 6 doses to 5 doses, 2) recommending 
intramuscular rather than subcutaneous 
AVA administration for preexposure use, 
3) recommending AVA as a component of 
postexposure prophylaxis in pregnant 
women exposed to aerosolized Bacillus 
anthracis spores, 4) providing guidance 
regarding preexposure vaccination of 
emergency and other responder 
organizations under the direction of an 
occupational health program, and 5) 
recommending 60 days of antimicrobial 
prophylaxis in conjunction with 3 doses of 
AVA for optimal protection of previously 
unvaccinated persons after exposure to 
aerosolized B. anthracis spores (CDC, 
2009). Continual changes, such as these, 
show the need for easy and ongoing 
maintenance techniques which allow 
revisions of base-level documents to flow 
effortlessly to update CDA content 
document specifications as practices 
change over time. 
 

 
Figure 12 shows the value sets used to constrain the content defined for a PHCR document when an Anthrax 
PHCR document is produced. The figure further shows that the Anthrax PHCR document specification currently 
does not include an Immunization Section.  This demonstrates how changes over time can impact document 
specifications in a substantial way. Change management capabilities for value sets and even structural aspects 
of the document design are needed for this technology to be sustainable. 
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Value set usage in the Observation act within the CDA standard 
Now, taking a top-down view of the value sets, what do the content constraints look like from the CDA R2 specification itself? The point of this 
analysis is to show how wide open the content possibilities are at the “raw” CDA R2 starting point, before the PHCR constraints are established. 
Seeing the broad possibilities causes one to ask, Why move to such specific constraints so quickly? Why limit the possibilities for expression so 
significantly? Is this an optimal design choice for the PHCR family of documents? 

 

 4.3.6.3  Observation 
  A derivative of the RIM Observation class, used for representing coded and other observations.  
  Observation.negationInd, when set to "true", is a positive assertion that the Observation as a whole is negated. Some 

properties such as Observation.id, Observation.moodCode, and the participations are not negated. These properties 
always have the same meaning: i.e., the author remains the author of the negative Observation. An observation 
statement with negationInd is still a statement about the specific fact described by the Observation. For instance, a 
negated "finding of wheezing on July 1" means that the author positively denies that there was wheezing on July 1, 
and that he takes the same responsibility for such statement and the same requirement to have evidence for such 
statement than if he had not used negation.  

  Table 94: Value set for Observation.classCode (CNE)  

Code Definition 

OBS (observation)  Observations are actions performed in order to determine an answer or result value.  

Any OBS subtype See vocabulary domain "ActClassObservation" for allowable values.  
 

     Table 95: Value set for Observation.moodCode (CNE)  

Code Definition 

EVN (event)  The entry defines an actual occurrence of an event.  

DEF (definition) The entry serves to define an observation. 

GOL (goal) The entry represents a goal or objective. 

INT (intent) The entry is intended or planned. 

PRMS (promise) A commitment to perform the stated entry. 
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PRP (proposal) A proposal that the stated entry be performed. 

RQO (request) A request or order to perform the stated entry.  
 

     An Observation can have zero to many referenceRange relationships, which relate an Observation to the 
ObservationRange class, where the expected range of values for a particular observation can be specified.  

  Table 96: Value set for referenceRange.typeCode (CNE)  

Code Definition 

REFV (has 
reference values) 
[default]  

Reference ranges are essentially descriptors of a class of result values assumed to 
be "normal", "abnormal", or "critical". This link type can act as a trigger in case of 
alarms being triggered by critical results.  

 

     Table 97: Value set for ObservationRange.classCode (CNE)  

Code Definition 

OBS (observation) 
[default]  

Observations are actions performed in order to determine an answer or 
result value.  

Any OBS subtype See vocabulary domain "ActClassObservation" for allowable values. 
 

     Table 98: Value set for ObservationRange.moodCode (CNE)  

Code Definition 

EVN.CRT (event criterion) 
[default]  

A criterion or condition over observations that must apply for an 
associated service to be considered.  
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UML modeling of the Observation act. 
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Schema definition of Observation with Value Sets identified in standard and UML model 
    Elements of the complex data structure Value Sets  
<xs:complexType name="POCD_MT000040.Observation">   
  <xs:attribute name="nullFlavor" type="NullFlavor" use="optional"/>   
  <xs:attribute name="classCode" type="ActClassObservation" use="required"/> ActClassObservation 

  
<xs:attribute name="moodCode" type="x_ActMoodDocumentObservation" 
use="required"/> x_ActMoodDocumentObservation 

  <xs:attribute name="negationInd" type="bl" use="optional"/>   
  <xs:sequence>   

  
 

<xs:element name="realmCode" type="CS" minOccurs="0" 
maxOccurs="unbounded"/>   

  
 

<xs:element name="typeId" 
type="POCD_MT000040.InfrastructureRoot.typeId" minOccurs="0"/>   

  
 

<xs:element name="templateId" type="II" minOccurs="0" 
maxOccurs="unbounded"/>   

  
 

<xs:element name="id" type="II" minOccurs="0" 
maxOccurs="unbounded"/>   

  
 

<xs:element name="code" type="CD"/>   
  

 
<xs:element name="derivationExpr" type="ST" minOccurs="0"/>   

  
 

<xs:element name="text" type="ED" minOccurs="0"/>   
  

 
<xs:element name="statusCode" type="CS" minOccurs="0"/> ActStatus 

  
 

<xs:element name="effectiveTime" type="IVL_TS" minOccurs="0"/>   
  

 
<xs:element name="priorityCode" type="CE" minOccurs="0"/> ActPriority 

  
 

<xs:element name="repeatNumber" type="IVL_INT" minOccurs="0"/>   
  

 
<xs:element name="languageCode" type="CS" minOccurs="0"/> HumanLanguage 

  
 

<xs:element name="value" type="ANY" minOccurs="0" 
maxOccurs="unbounded"/>   

  
 

<xs:element name="interpretationCode" type="CE" minOccurs="0" 
maxOccurs="unbounded"/>   

  
 

<xs:element name="methodCode" type="CE" minOccurs="0" 
maxOccurs="unbounded"/>   

  
 

<xs:element name="targetSiteCode" type="CD" minOccurs="0"   
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maxOccurs="unbounded"/> 

    
<xs:element name="subject" type="POCD_MT000040.Subject" 
minOccurs="0"/>   

    <xs:element name="specimen" type="POCD_MT000040.Specimen" minOccurs="0" maxOccurs="unbounded"/> 
    <xs:element name="performer" type="POCD_MT000040.Performer2" minOccurs="0" maxOccurs="unbounded"/> 
    <xs:element name="author" type="POCD_MT000040.Author" minOccurs="0" maxOccurs="unbounded"/> 
    <xs:element name="informant" type="POCD_MT000040.Informant12" minOccurs="0" maxOccurs="unbounded"/> 
    <xs:element name="participant" type="POCD_MT000040.Participant2" minOccurs="0" maxOccurs="unbounded"/> 

    
<xs:element name="entryRelationship" type="POCD_MT000040.EntryRelationship" minOccurs="0" 
maxOccurs="unbounded"/> 

    <xs:element name="reference" type="POCD_MT000040.Reference" minOccurs="0" maxOccurs="unbounded"/> 
    <xs:element name="precondition" type="POCD_MT000040.Precondition" minOccurs="0" maxOccurs="unbounded"/> 
    <xs:element name="referenceRange" type="POCD_MT000040.ReferenceRange" minOccurs="0" maxOccurs="unbounded"/> 
  </xs:sequence>   
</xs:complexType>   
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Value Set Definitions from HL7 Code Systems 
            
ActClass  
Lvl Type, Domain name and/or Mnemonic 

code 
Concept 
ID Mnemonic Print Name Definition/Description 

2 S: ActClassObservation (OBS) V11529 OBS observation Observations are actions performed in order to determine an 
answer or result value. Observation result values 
(Observation.value) include specific information about the 
observed object. The type and constraints of result values 
depend on the kind of action performed. 
 
Clinical documents commonly have 'Subjective' and 'Objective' 
findings, both of which are kinds of Observations. In addition, 
clinical documents commonly contain 'Assessments', which are 
also kinds of Observations. Thus, the establishment of a 
diagnosis is an Observation. 

3 S: ActClassCondition (COND) V19580 COND Condition An observable finding or state that persists over time and tends 
to require intervention or management, and, therefore, 
distinguished from an Observation made at a point in time; 
may exist before an Observation of the Condition is made or 
after interventions to manage the Condition are undertaken. 
Examples: equipment repair status, device recall status, a 
health risk, a financial risk, public health risk, pregnancy, 
health maintenance, chronic illness 

4 S: ActClassPublicHealthCase (CASE) V11530 CASE public health 
case 

A public health case is an Observation representing a condition 
or event that has a specific significance for public health. 
Typically it involves an instance or instances of a reportable 
infectious disease or other condition. The public health case can 
include a health-related event concerning a single individual or 
it may refer to multiple health-related events that are 
occurrences of the same disease or condition of interest to 
public health. An outbreak involving multiple individuals may be 
considered as a type of public health case. A public health case 
definition (Act.moodCode = "definition") includes the 
description of the clinical, laboratory, and epidemiologic 
indicators associated with a disease or condition of interest to 
public health. There are case definitions for conditions that are 
reportable, as well as for those that are not. There are also 
case definitions for outbreaks. A public health case definition is 
a construct used by public health for the purpose of counting 
cases, and should not be used as clinical indications for 
treatment. Examples include AIDS, toxic-shock syndrome, and 
salmonellosis and their associated indicators that are used to 
define a case. 
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5 L: (OUTB) 11531 OUTB outbreak An outbreak represents a series of public health cases. The date 
on which an outbreak starts is the earliest date of onset among 
the cases assigned to the outbreak, and its ending date is the 
last date of onset among the cases assigned to the outbreak. 

3 S: ActClassObservationSeries (OBSSER) V18875 OBSSER observation 
series 

Container for Correlated Observation Sequences sharing a 
common frame of reference. All Observations of the same cd 
must be comparable and relative to the common frame of 
reference. For example, a 3-channel ECG device records a 12-
lead ECG in 4 steps (3 leads at a time). Each of the separate 3-
channel recordings would be in their own "OBSCOR". And, all 4 
OBSCOR would be contained in one OBSSER because all the 
times are relative to the same origin (beginning of the 
recording) and all the ECG signals were from a fixed set of 
electrodes. 

4 L: (OBSCOR) 18876 OBSCOR correlated 
observation 
sequences 

Container for Observation Sequences (Observations whose 
values are contained in LIST<>'s) having values correlated with 
each other. Each contained Observation Sequence LIST<> 
must be the same length. Values in the LIST<>'s are correlated 
based on index. E.g. the values in position 2 in all the LIST<>'s 
are correlated. This is analogous to a table where each column 
is an Observation Sequence with a LIST<> of values, and each 
row in the table is a correlation between the columns. For 
example, a 12-lead ECG would contain 13 sequences: one 
sequence for time, and a sequence for each of the 12 leads. 

3 A: ActClassROI V17893     Regions of Interest (ROI) within a subject Act. Primarily used 
for making secondary observations on a subset of a subject 
observation. The relationship between a ROI and its referenced 
Act is specified through an ActRelationship of type "subject" 
(SUBJ), which must always be present. 

4 L: (ROIBND) 17895 ROIBND bounded ROI A Region of Interest (ROI) specified for a multidimensional 
observation, such as an Observation Series (OBSSER). The ROI 
is specified using a set of observation criteria, each delineating 
the boundary of the region in one of the dimensions in the 
multidimensional observation. The relationship between a ROI 
and its referenced Act is specified through an ActRelationship of 
type subject (SUBJ), which must always be present. Each of the 
boundary criteria observations is connected with the ROI using 
ActRelationships of type "has component" (COMP). In each 
boundary criterion, the Act.code names the dimension and the 
Observation.value specifies the range of values inside the 
region. Typically the bounded dimension is continuous, and so 
the Observation.value will be an interval (IVL) data type. The 
Observation.value need not be specified if the respective 
dimension is only named but not constrained. For example, an 
ROI for the QT interval of a certain beat in ECG Lead II would 
contain 2 boundary criteria, one naming the interval in time 
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(constrained), and the other naming the interval in ECG Lead II 
(only named, but not constrained). 

4 L: (ROIOVL) 16392 ROIOVL overlay ROI A Region of Interest (ROI) specified for an image using an 
overlay shape. Typically used to make reference to specific 
regions in images, e.g., to specify the location of a radiologic 
finding in an image or to specify the site of a physical finding by 
"circling" a region in a schematic picture of a human body. The 
units of the coordinate values are in pixels. The origin is in the 
upper left hand corner, with positive X values going to the right 
and positive Y values going down. The relationship between a 
ROI and its referenced Act is specified through an 
ActRelationship of type "subject" (SUBJ), which must always be 
present. 

3 L: (ALRT) 16123 ALRT detected 
issue 

An observation identifying a potential adverse outcome as a 
result of an Act or combination of Acts. 
  
Examples: Detection of a drug-drug interaction; Identification 
of a late-submission for an invoice; Requesting discharge for a 
patient who does not meet hospital-defined discharge criteria. 
  
Discussion: This class is commonly used for identifying 
'business rule' or 'process' problems that may result in a refusal 
to carry out a particular request. In some circumstances it may 
be possible to 'bypass' a problem by modifying the request to 
acknowledge the issue and/or by providing some form of 
mitigation. 
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Constraints: the Act or Acts that may cause the the adverse 
outcome are the target of a subject ActRelationship. The 
subbtypes of this concept indicate the type of problem being 
detected (e.g. drug-drug interaction) while the 
Observation.value is used to repesent a specific problem code 
(e.g. specific drug-drug interaction id). 

3 L: (CLNTRL) 18972 CLNTRL clinical trial The set of actions that define an experiment to assess the 
effectiveness and/or safety of a biopharmaceutical product 
(food, drug, device, etc.). In definition mood, this set of actions 
is often embodied in a clinical trial protocol; in event mood, this 
designates the aggregate act of applying the actions to one or 
more subjects. 

3 L: (CNOD) 18863 CNOD Condition 
Node 

An instance of Observation of a Condition at a point in time that 
includes any Observations or Procedures associated with that 
Condition as well as links to previous instances of Condition 
Node for the same Condition 

3 L: (DGIMG) 13921 DGIMG diagnostic 
image Class for holding attributes unique to diagnostic images. 

3 L: (INVSTG) 20873 INVSTG investigation An official inquiry into the circumstances surrounding a 
particular unplanned event or potential event for the purposes 
of identifying possible causes and contributing factors for the 
event. This investigation could be conducted at a local 
institutional level or at the level of a local or national 
government. 

3 L: (SPCOBS) 13949 SPCOBS specimen 
observation 

An observation on a specimen in a laboratory environment that 
may affect processing, analysis or result interpretation 

            
ActMood 
Lvl Type, Domain name and/or Mnemonic 

code 
Concept 
ID Mnemonic Print Name Definition/Description 

1 A: x_ActMoodDocumentObservation V18943     Used to enumerate the moods that an observation can take 
within the body of a clinical document. 

2 L: (INT) V10199 INT intent An intention or plan to perform a service. Historical note: in 
previous RIM versions, the intent mood was captured as a 
separate class hierarchy, called Service_intent_or_order. 

2 L: (DEF) 10198 DEF definition A definition of a service (master). 

  
Historical note: in previous RIM versions, the definition mood 
was captured as a separate class hierarchy, called 
Master_service. 

2 L: (EVN) 10201 EVN event 
(occurrence) 

A service that actually happens, may be an ongoing service or a 
documentation of a past service. 
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Historical note: in previous RIM versions, the event mood was 
captured as a separate class hierarchy, called 
Patient_service_event, and later Service_event. 

2 L: (GOL) 18864 GOL Goal Expectation to make a specific observation with a desired value 
at a predefined future time 

2 L: (PRMS) 16728 PRMS promise An intent to perform a service that has the strength of a 
commitment, i.e., other parties may rely on the originator of 
such promise that said originator will see to it that the 
promised act will be fulfilled. A promise can be either solicited 
or unsolicited. 

2 L: (PRP) 16726 PRP proposal A non-mandated intent to perform an act. Used to record 
intents that are explicitly not Orders. Professional responsibility 
for the 'proposal' may or may not be present. 

2 L: (RQO) 19973 RQO request A request or order for a service is an intent directed from a 
placer (request author) to a fulfiller (service performer). 
  
Rationale: The concepts of a "request" and an "order" are 
viewed as different, because there is an implication of a 
mandate associated with order. In practice, however, this 
distinction has no general functional value in the inter-operation 
of health care computing. "Orders" are commonly refused for a 
variety of clinical and business reasons, and the notion of a 
"request" obligates the recipient (the fulfiller) to respond to the 
sender (the author). Indeed, in many regions, including 
Australia and Europe, the common term used is "request." 
  
Thus, the concept embodies both notions, as there is no useful 
distinction to be made. If a mandate is to be associated with a 
request, this will be embodied in the "local" business rules 
applied to the transactions. Should HL7 desire to provide a 
distinction between these in the future, the individual concepts 
could be added as specializations of this concept. 
  
The critical distinction here, is the difference between this 
concept and an "intent", of which it is a specialization. An intent 
involves decisions by a single party, the author. A request, 
however, involves decisions by two parties, the author and the 
fulfiller, with an obligation on the part of the fulfiller to respond 
to the request indicating that the fulfiller will indeed fulfill the 
request. 
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ActStatus 
Lvl Type, Domain name and/or Mnemonic 

code 
Concept 
ID Mnemonic Print Name Definition/Description 

1 S: ActStatusNormal (normal) V15936 normal normal Encompasses the expected states of an Act, but excludes 
"nullified" and "obsolete" which represent unusual terminal 
states for the life-cycle. 

2 L: (aborted) 15941 aborted aborted The Act has been terminated prior to the originally indended 
completion 

2 L: (active) 15942 active active The Act can be performed or is being performed 
2 L: (cancelled) 15938 cancelled cancelled The Act has been abandoned before activation. 
2 L: (completed) 15940 completed completed An Act that has terminated normally after all of its constituents 

have been performed. 
2 L: (held) 15937 held held An Act that is still in the preparatory stages has been put aside. 

No action can occur until the Act is released. 
2 L: (new) 15943 new new An Act that is in the preparatory stages and may not yet be 

acted upon 
2 L: (suspended) 15939 suspended suspended An Act that has been activated (actions could or have been 

performed against it), but has been temporarily disabled. No 
further action should be taken against it until it is released 

            
ActPriority  
  
A set of codes (e.g., for routine, emergency), specifying the urgency under which the Act happened, can happen, is happening, is intended to happen, or is 
requested/demanded to happen. 

Lvl Type, Domain name and/or Mnemonic 
code 

Concept 
ID Mnemonic Print Name Definition/Description 

1 S: ActPriorityCallback (CS) V16871 CS callback for 
scheduling 

Filler should contact the placer (or target) to schedule the 
service. (Was "C" in HL7 version 2.3's TQ-priority component.) 

2 L: (CSP) 16872 CSP callback 
placer for 
scheduling 

Filler should contact the placer to schedule the service. (Was 
"C" in HL7 version 2.3's TQ-priority component.) 

2 L: (CSR) 16873 CSR contact 
recipient for 
scheduling 

Filler should contact the service recipient (target) to schedule 
the service. (Was "C" in HL7 version 2.3's TQ-priority 
component.) 
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HumanLanguage  
Lvl Type, Domain name and/or Mnemonic 

code 
Concept 
ID Mnemonic Print Name Definition/Description 

  
The values of the attribute are language identifiers as defined by IETF RFC 1766: Tags for the Identification of Languages, or its successor on the IETF Standards 
Track. The biblio ref for RFC 1766 is: IETF (Internet Engineering Task Force), RFC 1766: Tag 
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Analysis of the SNOMED CT Value Set suggested as the method that SHOULD be followed to encode a problem in the ProblemObservation 
entry. 
Finally, consider the example of how a value set gets used in a base document design and how that design propagates into other document 
designs whether it is right or wrong.  This analysis shows the how the power of CDA can be used to spread inaccuracy as well as develop greater 
accuracy.  It also demonstrates why value set design and use needs to be managed in a way modular way that can be altered and changed 
efficiently without requiring manual changes to the numerous Implementation Guides that would need to be modified. The analysis shows that 
there are questions about the proper use of SNOMED CT to define the value sets used in these CDA implementations. 

 
CONF-159: The value for “Observation / code” in a problem observation MAY be selected from 

ValueSet 2.16.840.1.113883.1.11.20.14 ProblemTypeCode STATIC 20061017 (CCD Implementation Guide, p  

 

Code Concept Summary of Analysis 
64572001 Condition This code returns the concept “disease”, not “condition”. The concept “condition” is associated with 

the code 106237007 
418799008 Symptom This code returns the concept “finding reported by subject or history provider”. The concept 

“symptom” returns 503 terms, none of which is just plain “symptom”.  
404684003 Finding This code returns the concept “clinical finding”.  
409586006 Complaint This code returns the concept “complaint” which is a generalization of the term “chief complaint”.  
248536006 Functional Limitation This code returns the concept “finding of functional performance and activity”. The set of concepts 

under this concept is not the same set of concepts returned if you reference the concept “functional 
limitation”. 

55607006 Problem This code returns the concept “problem”. 
282291009 Diagnosis This code returns the concept “diagnosis interpretation”.  Searching on the concept “diagnosis” 

returns the code 439401001 which is in the SNOMED CT hierarchy under the concept 
“interpretation of findings” 

Figure 13 shows the inconsistencies surrounding the SNOMED CT usage in the CCD Problem Observation specification.  The use of this Value Set is inherited by nearly every 
CDA implementation guide.  It is inherited through the template defined for Problem Observation, but it is written into many of the guides.  Finding and altering the 
specifications to address a change in the definition of this value set would be a monumental task, if possible at all. 
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Step 4. Analysis of the data structure and value set design 
This step in the analysis involved a two-part assessment at the value set level of the design: 

Materials Reviewed: 

IHE content profiles from all domains in final test or trial implementation and available on www.ihe.net 

HL7 CDA Implementation Guides available on www.hl7.org 

HITSP C32 available on www.hitsp.org 

Anthrax Position Statement Number: 09-ID-10 (CSTE, 2010). 

Anthrax Case Definition: 09-ID-10 (CDC, 2010). 

ID # Title of Analysis Artifact Description 

04.A Document Analysis: review of 
documents across the range 
of CDA R2 documents 

This analysis compiles information gathered from a broad range of CDA implementation guides into 
graphic images depicting their relationships to each other on different dimensions. It addresses the 
questions: How do all the various CDA documents relate to each other? How does that affect the flow of 
information across the health information ecosystem? 
 

04.B Needs Analysis: assessment 
of information 
documentation needs 
supporting Anthrax case 
reporting 

This analysis identifies the information requirements implied within the case definition for Anthrax 
reporting documented in the case definition established by the Centers for Disease Control (CDC) and 
the Council of State and Territorial Epidemiologists (CSTE). It addresses the question: How would the 
creation of a PHCR CDA document fit into the actual work- and information-flow present in public health 
case reporting? 
 

 

http://www.ihe.net/
http://www.hl7.org/
http://www.hitsp.org/
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Figure 14 shows a list of CDA documents defined for trial implementation or final text as of January 2012. The list uses colored boxes to show apparent “overlaps” in the 
purpose of the document, document families, and other usage similarities. Yellow highlighting indicates a document with information that could be considered relevant for 
Public Health, Quality and Research.  The set of yellow-highlighted documents shows how documents generated from or for the EHR like a laboratory report or a labor and 
delivery summary can provide valuable data to inform public health case and vital records reporting. 
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Figure 15 shows how the various CDA documents are related based on document template inheritance.  The visualization does not show the extent to which section- and 
entry-level content templates are reused or not throughout the health information ecosystem of documents. 
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Anthrax Case Reporting Needs Analysis 
Why is a PHCR report submitted? 

A PHCR report facilitates population-based surveillance which enables disease to be identified, treated/responded to, and 
potentially prevented more effectively and efficiently in the future.  

• Identify the disease and categorize it if the disease has specific types. 
• Count cases 
• Trace disease to its source 
• Treat it or respond appropriately, given the level and type of threat 
• Develop prevention strategies that are effective and efficient 
 

What is the notifiable condition for Anthrax? 

Certain conditions have been identified as nationally notifiable. The current list is the 2012 Event Code List of Nationally Notifiable 
Diseases and Healthcare Information (proposed), issued by the Office of Surveillance, Epidemiology and Laboratory Services Centers 
for Disease Control and Prevention on December 13, 2011. It includes 47 nationally notifiable conditions and 29 conditions of 
interest for a total of 29 coded disease events.  
 
What value set defines the set of diseases making up this list? 
 
What value set defines the set of types of Anthrax case reports?  The set in Phin Vads and the set in SNOMED don’t match what is in 
the definitional material.   

Code (what is the Code System?) (What is this class of concepts?  A Condition?  A 
Finding?) 

10350 Anthrax 
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When should a PHCR be submitted (what triggers it one to be created)? 

If a health record contains a diagnosis of Anthrax, then a case report needs to be submitted. 

Or if a death certificate contains a cause of death indicating Anthrax or a significant condition contributing to death, then a case 
report needs to be generated. 

Or if different combinations of findings are present which indicate that the case classification requires submission, then a case report 
needs to be generated. The case classifications are based on the following concepts: suspected, confirmed or probable (presumptive) 
occurrence of the disease. These classifications are related in a complex way. The classification, and in some cases the severity of 
illness with the classification, determines if a case needs to be reported and if that report needs to be filed immediately. 

Case 
Classification 

Reporting 
Requirement 

Meets Clinical 
findings 
requirements? 

Meets 
Epidemiologic 
findings 
requirements? 

Meets 
Laboratory 
findings 
requirements? 

Not Suspect None No No No 
Suspect Immediate only 

if level of illness 
is sever. 

Yes No No 

Probable Immediate Either Y/N Yes No 
Confirmed Immediate (Either or) Yes   OR   Yes Yes 
Not Probable Would a follow-

up submission 
be required? 

  No 

 

What information in the document should indicate that this is an Anthrax event? Or further indicate which specific type of Anthrax disease 
event? 

The combination of findings that were present to cause the report to be submitted should be included in the PHCR. This might 
include: 

• Clinical findings 
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• Laboratory findings 
• Epidemiologic findings 

Different combinations of clinical and epidemiologic findings determine a specific type of Anthrax case. 

1. Cutaneous Anthrax 
2. Inhalation Anthrax 
3. Gastrointestinal Anthrax 
4. Oropharyngeal Anthrax 
5. Meningeal Anthrax 
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Step 5. Findings classified as strength or weakness with rationale 
Analysis  
Source 
Reference # Finding Classification Rationale 
01.A 1 There appears to be alignment of content 

across the PHCR family of documents and 
from the PHCR documents to standard CCD 
documents. 

Strength If it were true that content in the PHCR documents was 
interoperable with content that EHRs knew how to 
generate to produce CCD documents, then it would be 
easy for PHCR documents to be generated using existing 
EHR functionality. New functionality would not be needed 
on the EHR side to support the generation of Public Health 
case reports. 

01.A 2 CCD documents, by design align with CCR 
documents. A clear translation between 
these two standards is defined. 

Strength HITECH mandates specify that applications must support 
both CCD and CCR formats to create and receive 
information. Utilizing the CCD to define the PHCR means 
there is also a computable path to use a CCR document to 
support creation of PHCR documents. 

01.A 3 Definitions of the machine readable entry 
templates across the PHCR and CCD 
documents indicate that the information 
content of the documents is not equivalent 
for sections that assert equivalence.  

Weakness This design gap leaves creates interoperability issues. 
While the design does not prevent interoperability, it does 
not ensure it either. 

01.B 4 Definitions of the machine readable entry 
templates across the PHCR and CCD 
documents do not assert equivalence where 
the same information content is used across 
two different sections. 

Weakness This design gap leaves creates interoperability issues. 
While the design does not prevent interoperability, it does 
not ensure it either. 

02.A 5 Design used for Social History Observations 
within the PHCR family of documents is 
inconsistent.  

Weakness Of the fourteen (14) entries defined for the Social History 
sections in the PHCR family of documents, two entries (2) 
represent an optimal design. 

02.A 6 Method of recording Occupation and 
industry is inconsistent with PRPH-Ca and 
other CDA implementations. 

Weakness Interoperability issues created. 
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02.A 7 Portions of the entry are not templated. Weakness Content that is not templated cannot be validated 
efficiently with automated tools. Schematron validation 
methods require a modular template design for 
sustainability. Model Driven Health Tools requires 
templates to hold all content constraint definitions. 

02.A 8 Race information is included in the header 
and in the Social History section. 

Weakness Design creates potential for inconsistency in 
implementation and in content representation within the 
document. 

02.A 9 Data type for value element is not clearly 
specified in normative text. 

Weakness Data type for value can be inferred from reviewing the xml 
snippet, but these examples are not normative. Data types 
for an element defined in CDA R2 as "any" should be 
explicitly defined in the implementation guide. 

02.A 10 Data type for value element is not clearly 
specified in normative text, but are 
inconsistent across other CDA documents. 

Weakness Data type for value can be inferred from reviewing the xml 
snippet, but these examples are not normative. Data types 
for an element defined in CDA R2 as "any" should be 
explicitly defined in the implementation guide. 

02.A 11 Unlike other Observations in this section, 
this Observation requires use of the 
negationInd. 

Weakness Some precedent has been set to utilize a value set for 
observations that require a boolean-style value 
(Yes|No|Maybe).  Or, the datatype for value could be set 
to be boolean, as another option.  Which option would 
offer greater design efficiency, sustainability, simplicity? 
NegationInd should always be checked when consuming a 
document In order to extract the meaning of the content. 

02.A 12 Code contains a fixed code, ASSERTION. 
Value contains the meaningful metadata. 

Weakness This approach is inconsistent with the approach to encode 
the question in the code and the answer in the value. 

02.A 13 This entry claims conformance to the CCD 
Social History Observation. 

Weakness Some entries in this section conform to the CCD Social 
History Observation pattern and some do not. Use Case 
details may be needed to assess the tradeoff between 
added complexity and intended use. 

02.A 14 This entry is structured as an Act rather than 
an Observation. 

Weakness Interoperability issues created. 
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02.A 15 Code/@code is fixed to the value 
"413350009" meaning, Finding with explicit 
content.  Qualifiers are also fixed to specific 
values:  (Associated finding, Hepatitis B) and 
(Finding context, Known possible) 

Weakness Ineffective use of available data structures. 

02.A 16 This entry is intended to encode the way in 
which exposure occurred, but the 
participation designed to encode this 
information appears to be fixed to DIR 
"direct target". 

Weakness This approach embeds the meaningful information about 
the type of exposure in the code/@code of the 
participantRole with @classCode="EXPR" Exposed entity.  
The data design seems very complex. Is this complexity 
needed? 

02.A 17 Exposure Type and Location information is 
inconsistently represented across the family 
of documents. 

Weakness Each document has a different pattern of location and type 
entries which is specifically defined to the document rather 
than in a general way for all PHCR documents. 

02.A 18 Some entries are defined consistently across 
the entire family of PHCR documents. 

Strength e1, e3, e8, and e12 are all good simple patterns. E4 is 
similar but shows a complex pattern. 

02.A 19 Some entries are defined consistently across 
the entire family of PHCR documents but are 
not consistent across other CDA documents. 

Weakness E4(Occupation and Industry), although consistent within 
the PHCR family of documents, may be inconsistent with 
patterns in other Public Health implementations (PRPH-
Ca). It also may be inconsistent with the CCD 
representation of Occupation and Industry, and 
inconsistent with the representation of Occupation and 
Industry in all IHE CDA profiles. 

02.A 20 Inconsistent construction of exposure 
location and exposure type observations. 

Weakness Some specific PHCR documents have exposure location 
data elements and others have exposure location and type 
elements.  If these are separate concepts they should be 
separated. If contact type is dependent upon, but 
subordinate to exposure location, then they should be 
modeled as a single permissible complex pattern.  

02.A 21 Naming conventions of data elements are 
descriptive and give clues about the form of 
the data. 

Strength Designs which take human comprehension into account 
are superior because they are easier for people to adopt 
and sustain. 
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02.A 22 Naming conventions are misleading and 
mislead about the form of the data. 

Weakness All elements named xxx_BooleanRiskFactor suggest a BL 
data type for value, but are not designed that way.  

02.A 23 Parent PHCR document has no ACT entries. 
Each individual specific PHCR document has 
ACT entries defined which are not within the 
constraints of the PHCR document. 

Weakness This means a vendor who designs a system to support the 
PHCR document still needs to do more work at deeper 
levels to implement each individual specific PHCR 
document. 

02.A 24 HIVStatusObservation follows the same 
pattern as the XXX_BooleanRiskFactor 
observations, but it does not assert 
conformance to the same parent template. 

Weakness Simplicity Principle: Things that are the same should be the 
same. Things that are not the same should be different.  

02.A 25 This entry is defined to have a code of 
"ASSERTION" which comes from the 
CodeSystem HL7ActStatus.  

Weakness The value for “Observation / code” in a social history 
observation SHOULD be selected 
from LOINC (codeSystem 2.16.840.1.113883.6.1) or 
SNOMED CT (codeSystem 
2.16.840.1.113883.6.96), or MAY be selected from Value 
Set 
2.16.840.1.113883.1.11.20.18 SocialHistoryTypeCode 
STATIC 20061017. (CONF: 888). (CCD p38, PHCR p102) 

02.A 26 This entry is defined to have a code of 
"ASSERTION" which comes from the 
CodeSystem HL7ActStatus.  

Weakness The value for “Observation / code” in a social history 
observation SHOULD be selected 
from LOINC (codeSystem 2.16.840.1.113883.6.1) or 
SNOMED CT (codeSystem 
2.16.840.1.113883.6.96), or MAY be selected from Value 
Set 
2.16.840.1.113883.1.11.20.18 SocialHistoryTypeCode 
STATIC 20061017. (CONF: 888). (CCD p38, PHCR p102) 

02.A 27 This entry is defined to have a code of 
"ASSERTION" which comes from the 
CodeSystem HL7ActStatus.  

Weakness Inconsistent/Ineffective use of SNOMED CT vocabulary. 
Possible confusion over how to use the data element when 
compared to how the other BooleanRiskFactor elements 
are processed. To assert there is a RiskFactor implies there 
is a risk. To Assert there is a HIVStatus does not imply there 
is a risk. 
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02.A 28 The concept of “Known Possible” is encoded 
in all the 
XXX_PossibleExposureLocation_XXX entries. 

Weakness For the Public Health Use Case, would differing levels of 
probability need to be expressed? (See wording in the 
PHCR Whitepaper describing the continuum of possibility 
from “suspected” to “confirmed”.) 

02.A 29 Entries are required to be of type DRIV. Weakness Documents that included entries of typeCode COMP would 
not pass Schematron validation against these 
implementation specifications. (See Appendix: COMP vs. 
DRIV Entries) This design choice could cause 
interoperability issues. 

02.B 30 Design patterns are inconsistent. Weakness Inconsistencies threaten interoperability. 
02.B 31 Design violates CDA R2 standard. Weakness Violations of the CDA R2 standard jeopardize 

interoperability. 
02.B 32 Design is too complex to be easily 

understood 
Weakness Complexity lowers adoption and increases chances for 

misunderstandings to affect implementations and 
interoperability. Costlier to maintain. Harder to test. 

02.B 33 Design makes regular use of extensions Weakness Increases threat of incompatibilities which reduce 
interoperability. 

02.B 34 Use of templates to convey content 
meaning violates intended use of CDA R2  
 - e.g. PatientConditionAlive, 
PatientConditionDeceased.  Also these are 
inconsistent uses compared to other CDA 
implementations like the HAI 
Implementation Guide. 

Weakness Misuse of CDA and inconsistent implementation 
approaches threaten interoperability.  
CCD uses the ProblemHealthStatus code to encode the 
concept of the patient's health. The two different 
approaches seem inconsistent and would affect 
interoperability. The HAI implementation guide uses a 
third approach. 

 
02.B 35 Inconsistent use of Observation entry data 

structure. 
- sometimes the information concept is 
represented in the code/@code and 
sometimes it is represented in the 
code/@value 

Weakness Misuse of CDA and inconsistent implementation 
approaches threaten interoperability. RIM data types imply 
certain content to be encoded in certain places within the 
data structures. These design foundations are being 
ignored and are not being utilized optimally. 



NORTHWESTERN UNIVERSITY 
 

66 
 

02.B 36 Exploits the open nature of templates 
- Uses data constructs not explicitly 
prohibited. 

Weakness This makes the model more difficult to understand. It 
reduces its power to establish standard data encoding 
patterns. 

02.B 37 Value set hierarchies are too difficult to 
analyze as currently established. 

Weakness Difficult to validate designs. 

02.B 38 Coded elements designed to be Coded 
Descriptors (CD) are often treated as "hard-
coded" Simple Coded entries (CS).  - this 
design choices reduces the power of CDA 
and violates other requirements that 
SHOULD be implemented- Use of 
"ASSERTION" for code/@code element of 
Problem Observation is inconsistent with 
other similar constructs that should be 
interoperable. 

Weakness Misuse of CDA and inconsistent implementation 
approaches threaten interoperability. RIM data types imply 
certain content to be encoded in certain places within the 
data structures. These design foundations are being 
ignored and are not being utilized optimally. Design which 
ignores SHOULD requirements may increase 
compatibilities across implementations. 

02.B 

39 The power of hierarchical Code Systems, like 
SNOMED CT are not being used 
 - use of <= operator for CD data types is not 
utilized. 

Weakness Not utilizing the power of Value Sets can cause 
implementations to be more costly to maintain over time. 

03.A 40 The problem concept is located in different 
ways and in different elements of the data 
structures in each different implementation. 
For example:  The notion of a problem being 
active or not is present in the CCD structure, 
but no similar notion is present in the PHCR 
implementation.  How would we confirm 
that the PHCR implementations only 
harvested and represented ACTIVE 
problems? Harvesting out only portions of 
the prior representation of the information 
creates the potential for incorrect 
translation. It compromises the integrity of 

Weakness Translation complexities to access and convert information 
correctly between different modeling choices will reduce if 
not prevent interoperability. When information is present 
and used in one implementation and not present in 
another implementation semantic meaning can be lost. 



NORTHWESTERN UNIVERSITY 
 

67 
 

the information exchange, making 
validation complex and subjective in nature 
rather than straightforward and objective.  
Confirming that the Problem Observation 
was recorded the same way in both 
instances would ensure no meaning was lost 
as the information coming out of one 
implementation became input for another 
implementation. 

03A 41 Representing the clinical concept of “fever” 
in the value element of the data structure 
rather than the code element of the data 
structure seems to violate the intended 
design of the CDA architecture.  Using the 
data types as a clue as the type of data 
intended in each element, code was 
designed to hold a concept descriptor and 
value was designed to hold ANY data.   

Weakness If the original intent of the CDA design is not properly 
followed in the implementation guides and these early 
implementation guides create the foundation upon which 
work that follows will be built, then problems within the 
current guides could jeopardize all subsequent work.  

03.A 42 The Anthrax PHCR example, by the use of 
entry typeCode of DRIV, specifies that the 
humanly readable narrative text of the 
Clinical Information section would have to 
have a textual representation derived from 
this machine readable information.  How 
would that information be constructed for 
the human to understand? Why do we want 
to design entries in this way?  What is the 
purpose of requiring such a complex 
construct?   

Weakness The complexity of CDA representations of the information 
make it very difficult to make “human sense” out of the 
information.   

03.A 43 Un-templated uses of the CDA model, such 
as the use of the informant to encode the 
information source which is associated to an 
entry through inheritance rules, could easily 
be missed by implementers not familiar 

Weakness The use of CDA imposes the need for users of clinical 
information to have to learn additional information to 
make sense of information they had access to prior to 
recording it in electronic formats.  It means the use of CDA 
would require a significant re-training effort which would 
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with the complexities of CDA.  
The relationship of the information source 
to the entries of information could also be 
“lost” on a human reader not familiar with 
the principles of CDA.  These information 
relationships are represented in a simpler 
and more straightforward and obvious way 
in the CCR implementation. As evidence, the 
UML diagram representing the clinical 
statements in the CCD result section fails to 
show the elements required to represent 
the Source even though inclusion of a 
Source is required. 

affect developers and new users.  The availability of 
instructors sufficiently knowledgeable to facilitate the 
spread of knowledge would be a challenge too. 

03.B 44 Value Set analysis, to verify that the content 
encoding constraints are valid and 
consistent, is nearly an impossible humanly 
executed task.  Review of one section took 2 
hours of research and followed a complex 
path which is highly vulnerable to human 
error. 

Weakness Validating defined value sets and assessing their alignment 
across sections and documents is not feasible without 
computer aided mechanisms. The definitions are too 
complex to trace manually. 

03.B 45 The PHCR Case Observation entry of the 
PHCR Clinical Information section is made 
up of two entry-parts. The PHCR Signs and 
Symptoms entry-part hard-codes 
“ASSERTION” into the code element 
intended to hold a Coded Descriptor and 
specifies no value set for the value element.  
The CCD Problem Status Observation entry-
part hard-codes the code element to 
“33999-4” which represents the concept 
“status” and it redefines the data type for 
the value element to be “CE” (coded entry). 
 
Anthrax Signs and Symptoms inherits all this 

Weakness A Value Set comprising all the concept codes for the Signs 
and Symptoms relevant to Public Health Case Reporting 
has not been identified.  This means no complete set is 
available for an application to use to determine if an 
observed sign or symptom indicated that a public health 
case report may be required. Each application would need 
to make this list by aggregating all the individual signs and 
symptoms defined by individual Value Sets supporting the 
individual case report definitions. 
 
Redefining base data types within the CDA standard seems 
like a risky practice which could affect interoperability and 
efficient application design. 
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complexity, then eventually a value set is 
applied to constrain the value element to a 
set of codes defined to include signs and 
symptoms associated with a possible 
Anthrax case. 
 

Access to the “meat” of the clinical content is buried in a 
place that one could not easily predict to find the 
information.  These design practices make it harder to 
develop and maintain applications needing to access the 
information. 

03.B 46 The conformance statement supporting the 
use of ASSERTION as a Coded Descriptor 
says:  
 
SHALL contain [1..1] 
code/@code="ASSERTION" (CodeSystem: 
2.16.840.1.113883.5.4 
HL7ActCode) STATIC 

Weakness The definition of this code could not be found when 
searching the vocabulary provided in the Vocabulary 
Chapter in the CDA Normative Web Edition 2005, 2010 or 
through searches using RoseTree and double-checked by 
an HL7 Vocabulary subject matter expert. 

03.C 47 Viewing the value set constraints placed at 
the highest level, from the root Observation 
object defined within the CDA standard, you 
can see the content constraints are very 
broad.   
 
classCode includes not only OBS, but the 
concepts under OBS in the hierarchy of the 
HL7 Code System for ActClassObservation. 
 
moodCode includes 7 possible moods (one 
of which is EVN). 
 
actStatus includes 7 possible status codes 
(one of which is “Completed”). 
 
The code element is a CD Coded Descriptor 
data type which is a coded value that allows 
translation to other coding schemes and 
qualifiers which can be added to modify the 

Weakness At the CDA R2 root, which is one level up from the CCD and 
just one level up from the PHCR document, the content 
possibilities are very broad.  Just one level lower, the 
design of the CCD highly constrain the semantic 
possibilities. This tight constraint is inherited by the PHCR 
base document. The PHCR design also introduces a very 
complex structure requiring many levels of recursion 
through the CDA model before meaningful clinical 
concepts are represented in entry components. The design 
seems overly limiting and too complex to be efficient or 
effective. 
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semantic meaning of the code. For example, 
the qualifier concept for “finding sight” with 
a value of “right knee” could be added to 
the concept of “osteoarthritis” to build a 
complex coded descriptor for the code 
element of a problem observation. This 
element of the model is WIDE OPEN to hold 
rich and expressive content. 
 
The value element is an ANY which is an 
abstract data type which is the parent of all 
other data types within HL7 V3. The type of 
the data is defined as the data element is 
used by citing the xsi:type in the tag where 
the element is used. 
 

03.D 48 Use of SNOMED CT in the definition of the 
value set to constrain problem entries in 
CCD is ill formed.  Some of the SNOMED 
concept codes cited do not match the 
concepts that they are expressed to 
represent. The hierarchy of SNOMED is not 
leveraged/aligned to match with the 
content intensions of a Continuity of Care 
Document. 

Weakness The use of a CodeSystem or Value Set within a CDA 
Implementation Guide needs to be verified before the 
Implementation Guide is released for use. Human 
validation of cited Value Sets is not feasible.  This would 
require computer-aided validation. 

See CCD 
IG section 
7.1 pages 
107-108  

49 Extensions to CDA R2 are not well 
documented or considered fully in 
subsequent implementation guides which 
inherit from prior work that may have 
included extensions. 
 
CCD required the following extensions to CDA 
R2:  
• AssignedPerson / id  
• AssociatedPerson / id  

Weakness The PHCR implementation guide does not identify any 
prior extensions to CCD, leaving the reader to question if 
any of these data structures need to be supported by the 
PHCR family of documents. How would an implementer 
know if any of these data structures are needed?  What 
would an application do with information from a CCD 
represented in one of the data structures available by 
extension, if a PHCR implementation has no notion of this 
information? 
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• GuardianPerson / id  
• InformationRecipient / id  
• MaintainingPerson / id  
• RelatedPerson / id  
• Subject / id  
• Subject / deceasedInd  
• Subject / deceasedTime 108  
• asPatientRelationship  
• asPatientRelationship / @classCode  
• asPatientRelationship / code 

04.A 50 Relationships between data collected in the 
various documents are not taken into 
consideration when implementation guides 
are specified.  Inheritance at different levels 
makes us unwieldy to determine how 
information from one document would 
relate to information in another document.  

Weakness The ecosystem of CDA documents suggests that there is a 
data dimension which cuts across CDA documents and 
needs to be aligned to ensure interoperability of the 
information. 

04.B 51 The current strategy requires a new 
template ID (and potentially a new set of 
rules for each type of PHCR report. 

Weakness This design does not make the work to build and maintain 
additional PHCR documents a scalable process.  There is no 
economy of scale in the design. The work of managing 
every additional case report as an extension makes it 
inefficient to implement and more labor intensive to 
support. 

04.B 52 One of the reasons a new TemplateId is 
required for each type of PHCR document is 
that this design uses a different LOINC code 
for each document and hard-codes this 
value into the specification. Does it make 
sense to define the clinical document’s code 
with a value set rather than just a single 
PHCR code? A family of codes could be 
defined in LOINC to hold the specific types 
of PHCR reports.  See APSR for an example 
of this strategy. The approach used by APSR 
permits a single document template for an 

Weakness Treating every Public Health Case Report with a different 
set of rules (different templateId) which includes different, 
specifically defined sections and entries opens the door for 
inconsistency and incompatibility which will impact 
interoperability. 



NORTHWESTERN UNIVERSITY 
 

72 
 

entire set of documents. The APSR design is 
more flexible and more sustainable. The 
single structure supports all types of reports 
and can be expanded with just a 
modification of the value set controlling the 
list of LOINC document type codes. 

04.B 53 Using the specifications defined for a 
Problem Concern Entry, would it make 
sense for a PHCR to further constrain the 
problem observation to contain 
observations where the code/@code was 
condition and the value/@code was less 
than or equal to the SNOMED CT code from 
Anthrax? 

Could there be a section called the 
Notifiable Condition section which inherits 
from Active Problems but then is further 
constrained? 

Could the Problem Status part of the entry 
be used to hold the vocab of Not Probable, 
Suspected and Confirmed? 

The Problem Severity could be used to 
decide if a suspected case is associated 
with Severe Illness. 

The current implementation guide does not 
consider how the data would be consumed 
and used. It focuses only on how it will be 
created. 

Weakness The notion of the Notifiable Condition is not readily 
obvious in the implementation guide.  Nor is the level of 
probability of the case. This type of information is 
suggested by the CSTE position paper, but is not present 
in the current definition of the PHCR document. 
Information structures do not seem well aligned with the 
use case for the information. 
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04.B 54 The information needs analysis shows that 
concepts like “a fourfold increase” in a lab 
value are present.  The needs analysis also 
shows that there is a requirement around 
reporting at different points in time when 
levels of certainty may be low, but sufficient 
to suspect a condition.  It implies there 
could be a need to provide updated 
information on the case as progression of 
the disease or additional test results change 
the probability of the condition.  This need 
is not addressed by the implementation 
guide at all. 

Weakness There is no guidance included in the implementation 
guide around the use of document set and version to keep 
track of case information as it materializes and changes 
over time.  Multiple case reports may be filed to update 
the information as the patient’s condition changes, as test 
results are returned which change the probability of the 
case, or new test values are available to compare with 
prior values. 
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Discussion 

Opportunities and threats 
The strengths and weaknesses observed in the PHCR implementation guide suggest strategic 
opportunities and threats to be considered in managing the adoption of the CDA standard. 

Billions of dollars are being invested within the US to implement electronic health records (Howell, 
2009). The opportunity exists to use the CDA standard to create interoperable, persistent documents 
about patients’ health and care which could be protected as private, or shared when authorized, 
retaining or masking a person’s identity where appropriate or required. This technology holds the 
opportunity to make valuable re-use of clinical information that accumulates over time without 
requiring an entirely different set of data generation requirements. CDA documents are clinically 
complete “snapshots in time” which capture health and care information that is relevant over the range 
of time covered by the document and complete within the context of the document. The semantic 
meaning of the data can be verified within the context of the document itself. Validation of large-scale 
data aggregation could be done statistically through manual confirmation of smaller sample sets. 
Validation would not require evaluators to dig back into electronic medical records charting the 
workflow of patient care.  All the relevant human readable data would be included in the document to 
support the machine processable data. CDA documents, as a technology, hold the possibility to achieve 
the vision for longitudinal electronic health records covering a person’s entire lifetime. Simply by 
combining the set of CDA documents which accumulated over the course of their lifetime, the way a 
moving picture plays multiple frames per second, a person’s health and care over time could be 
visualized and rapidly reviewed and appreciated. This type of evidence-based health and care “footage” 
could be a powerful tool for empowering patients to exercise control over their own health conditions, 
to make it easier and faster for care providers to evaluate and assess a patient’s needs, and to enable 
population and public health applications to monitor and guide care initiatives. 

There are threats that exist around investing in technology that is not properly implemented. The early 
steps of adoption can be some of the riskiest because they set the direction for the change that will 
follow. Missteps are inevitable and should be expected. The plan must account for some re-work and 
improvement along the way. If the standards at the foundation of our efforts are not well implemented 
and accurately followed, we run the risk of replicating early mistakes, creating patterns of weakness that 
could, as the system grows, threaten its core integrity, viability and sustainability.  Recognizing the 
weaknesses in earlier work creates the opportunity to incrementally improve based on new insights. 
Working rapidly to address weaknesses and leverage strengths creates the opportunity to maximize the 
gains from investment in the development of the CDA standard. While the use of CDA holds great 
promise to leverage the value attained from the adoption of electronic health records, issues that 
demonstrate improper or sub-optimal implementation of the technology must be addressed or the risks 
of inoperability could outweigh the possibilities for interoperability.  
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Impact of CDA consolidation project 
The CDA Consolidation Project initiated by the Office of the National Coordinator under the S&I 
Framework has created an environment to begin some of the needed collaboration to advance the use 
of the CDA standard (DHHS ONC, 2010). 

The CDA Consolidation Project 
included 9 HL7 implementation 
guides which overlapped with 
several IHE implementation 
guides.  
 
The CDA R2 Implementation 
Guide (IG) produced as a result 
of this project is titled the IHE 
Health Story Consolidation, 
Release 1. The work was 
Balloted in the Fall of 2011 and a 
finished IG was delivered in 
December, 2011. 

 
Figure 16 shows in the set of documents considered in the scope of the CDA 
Consolidation project. Red boxes indicate where there are IHE documents with 
overlapping LOINC content-type codes. Because the Consolidated CDA IG affects 
section- and entry-level templates which may be inherited by other CDA 
documents, the full impact of the new content module definitions has the 
potential to impact all existing CDA implementations. 

 

Perhaps the greatest challenge presented by the CDA Consolidation Project is the illusion that the 
needed “clean-up work” to shore up the CDA implementation work has been completed.  In truth the 
project represents a good start in the right direction, but it barely revealed the tip of the iceberg in 
terms of the coordinated collaboration that will be required to right this effort and advance the use of 
persistent electronic health documents that can be used to compile the illusive “longitudinal health 
record” that is the holy grail of the HIT revolution in healthcare. 

Few people understand fully and therefore few people participate effectively in the development of this 
important standards consolidation effort. The work is only as useful as the few directing its creation can 
envision.  In a domain as complex and an industry as large as healthcare, expanding the number and 
participation of knowledgeable experts with practical experience and informed vision would produce 
significant gains.  

Planning for the absorption of the new content module definitions established by the CDA Consolidation 
project is in its infancy.  Issues associated with the retooling required by applications and the rebuilding 
of validation tools still need to be addressed. Decisions about the timing of when the industry would be 
expected to support the changes have not been made. Questions about whether prior requirements will 
be eliminated or more conformances will be added have not been answered. While the consolidated 
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project identifies the commonalities across the set of nine documents covered within its scope, it does 
not address key differences.  CDA Documents developed within IHE include important data linkages 
between the human readable narrative of the report and the corresponding machine processable 
entries which encode that information. This critical information design difference called “linkage” 
between machine readable entries and human readable narrative has not yet been addressed in the IHE 
Health Story consolidation project even though linkages are a key design element of all IHE CDA 
implementations. 

Linkage in CDA implementations are as essential to verifying the integrity of each CDA document as the 
double-entry mechanism is in bookkeeping.  Double-entry bookkeeping was first codified in the 15th 
century by Luca Pacioli. In deciding which account has to be debited and which account has to be 
credited, the golden rules of accounting are used. This is also accomplished using the accounting 
equation: Equity = Assets - Liabilities. The double-entry mechanism serves as an important error 
detection tool. The fact that the equation remains in balance after each transaction is important for 
identifying errors (Larson, 1990). In CDA, the information contained in the machine readable entries 
needs to be semantically equal to the corresponding human readable narrative text. While there can be 
more information in the human readable narrative than in the machine encoded entries, the 
information in the entries must equate semantically to the corresponding humanly readable 
information.  The integrity of the meaning of the tagged data cannot be verified without linkages in the 
design of the document to associate the data with the narrative information. 
 
Additionally, alignment between the new “consolidated” CCD and the CCR has not been addressed. If 
the new CCD specification under the IHE Health Story Consolidation project remains out of alignment 
with the CCR standard, problems that previously plagued the industry when CCR and CDA were on 
different paths, and which were resolved with a unifying CCD standard, will arise again. 

The expectations for the consolidation project are high and general knowledge of these issues inherent 
in this technology does not yet exist. Because the CDA standard is such a complex and technical 
standard, it is challenging for administrators and policy makers to govern in this space. If this technology 
is emerging to play a vital role in the health information ecosystem, then more people need to begin 
developing a more detailed understanding of this technology. Those involved with making decisions 
about the funding to support and sustain the standard and HIT implementers about to be affected by 
this emerging standard, need a deeper grasp of the CDA standard and efforts to consolidate its 
implementations. Without more knowledge about the issues involved, optimal decisions will not be 
made, adequate plans will not be made and sufficient resources will not be allocated. This information 
science is of national importance and ultimately it will require policy makers and administrators to 
develop closer coordination with the informaticsts, technologists and clinicians who can explain the 
technology and issues involved with its use. 

CDA Consolidation is not a task that can be started and completed then removed off the HIT to-do list. If 
the CDA standard is to deliver on its promise, CDA consolidation work will remain an open item as a 
national priority. It will need to become a new way of working within the HIT industry to continually 
ensure the interoperability and meaningful use of electronic health information. 
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Conclusion 

Rejection of the null hypothesis 
Based on the findings of this analysis, it is evident that many issues with potentially material impact exist 
in the current design for the PHCR family of documents.  The case has been made that more than one of 
these issues represent evidence which indicates the following statements are true. 

1. The  design of the PHCR family of documents  includes inconsistencies or incorrect applications 
of the CDA R2 standard and its design principles. 

2. The design creates gaps in information flow required to support electronic public health case 
reporting. 

3. The design requires additional work for EHR vendors. Besides supporting creation of CCD 
documents, vendors will need to add and maintain content creation capability for each 
additional public health case report. This would be costly and would increase the opportunity 
for inconsistency to be introduced. The CCD-defined machine readable entries are not being 
inherited directly. The design does not work from the assumption that existing CCD documents 
in their native format would provide the information to populate the public health case report.  

4. Low utilization of content modules established by the mandated CCD document format makes 
the design less feasible to adopt and more costly and difficult to sustain. 

5. Low utilization of content modules established by the mandated CCD document format reduces 
the potential for the electronic case reporting process to improve individual and community 
health because it does not leverage the assumption that CCD documents will be readily available 
from every EHR system. 

Therefore, the current CDA design utilized in the PHCR Implementation Guide is not optimal, and it 
should be reworked to address the identified issues before it is built upon to support further 
development. 
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Recommendations 
Six recommendations are made as a result of this analysis. The following steps should be taken to 
improve the foundation of early work on the Public Health Case Report CDA implementation guide. 
Following these recommendations would establish a consistent and sustainable approach for electronic 
case reporting that will avoid the risks of moving forward with an improper implementation that is not 
likely to lead us to the goals we hope to attain through our investment in the health information 
ecosystem. 

1. Reexamine fundamental information structures defined by the CCD 
This research shows we need to reexamine fundamental information structures defined by the CCD and 
used across the ecosystem of documents.  To date, the focus in developing CDA document specifications 
has been on creation of documents that capture data which is generated in a particular care scenario, 
like discharge from a hospital or results from laboratory tests. Alignment of the information across the 
different use cases has not been the focus of the development efforts.  

Recent work within the IHE has attempted to demonstrate how a labor and delivery summary document 
can be used to generate a vital records document used in the process to create birth and fetal death 
certificates. Other IHE profiles in trial implementation are exploring how standard content available in 
Continuity of Care Documents and CDA-based laboratory reports can be used to efficiently create 
documents needed by data registries supporting quality, research and public health applications. 
Attempts to implement these IHE profiles and challenges experienced during Connectathon testing 
suggest greater alignment is needed across the canonical forms such as “problems”, “results”, “vital 
signs”, “care plans”, etc. New focus is needed to ensure that there is consistency across the types of 
information gathered within the sections and entries of the various types of CDA documents (Nelson, 
2012). If a set of standard data templates were established and utilized by all CDA documents, then 
information would truly be interoperable across all documents.  In an undated video posted on 
Ringholm.com, Liora Alschuler describes this vision for a standard set of section- and entry-level 
templates which would create a library of content definitions that could be used to compose any 
number of different types of clinical documents (Alschuler, undated). 

Current practices used to specify machine readable entry structures using CDA need to be reexamined 
to support this process.  The present constructs are not optimal. They are highly complex.  Numerous 
levels of entries are used because the available data structures are not used optimally, as findings from 
this study demonstrate.   

Besides considering findings such as the ones generated by this research, it would be valuable to 
compare the data archetypes established in the HL7 and IHE CDA implementations guides with data 
archetypes established by other similar initiatives in the world. This type of examination would provide 
insight about alternate points of view on the canonical structures needed to record the basic data 
archetypes, like problems, medications, immunizations, lab results, etc.. The examination could inform 
an objective assessment of changes that could improve the foundational underpinnings of the canonical 
data structures we are creating in our use of CDA. A major body of work establishing basic data 
archetypes has been done in Australia and is available from the openEHR project as reference 
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implementations for comparison (Garde et al., Towards Semantic Interoperability, 2007). Garde, in the 
conclusion of his paper on semantic interoperability states, “to enable EHRs, semantic interoperability is 
essential. The openEHR archetypes approach enables syntactic interoperability and semantic 
interpretability. However, without coordinated archetype development and maintenance, ‘rank growth’ 
of archetypes would jeopardize semantic interoperability.” Establishing a standard set of canonical data 
structures to record basic health information constructs is an essential and ongoing activity required to 
support the meaningful use of this data. 

As a start, clarifying the archetypes supporting the 16 sections established for a CCD document would 
provide significant incremental improvement across all documents in the health information ecosystem. 
This would include a fresh examination of the CDA implementation of data archetypes supporting the 
machine readable clinical statements for:  

1. Payers 
2. Advance Directives 
3. Support 
4. Functional Status 

5. Problems 
6. Family History 
7. Social History 
8. Alerts 

9. Medications 
10. Medical Equipment 
11. Immunizations 
12. Vital Signs 

13. Results 
14. Procedures 
15. Encounters 
16. Plan of Care 

 

Instead of examining the definition of data for creating information within the context of individual 
documents, the focus needs to shift to improve and make more standard, the common sections of data 
used in different documents across the health information ecosystem. Adding this cross-document focus 
would reveal the interoperability requirements of the data, by type of data, across the spectrum of uses. 

2. Re-architect the CDA design of the PHCR family of documents  
Re-architect the CDA design of the PHCR family of documents to utilize the power of constraint-oriented 
design rather than the existing extension-oriented design. There are no efficiencies available with an 
extension-oriented design and important logical processing is hampered when a constraint-oriented 
approach is not followed.   

With an extension-oriented approach, no economies are achieved after defining one type of PHCR 
document. Each subsequent document requires the same incremental amount of work as the previous 
ones did. Further, each time a new type of PHCR document is defined, the number of unique definitions 
that must be managed expands. An additional set of duplicated data structures is created to hold similar 
but not equal definitions. Also, there is no assurance that any relationship exists among the various 
extensions, so the non-standard portion of the system grows rapidly while the size of the standardized 
“base” part of the system remains fixed.   

Unlike the extension-oriented approach, a constraint-oriented design has natural efficiencies. A 
constraint-based design conserves the number of different data structures required and re-uses prior 
definitions by simply constraining them to be more specific.  A constraint-oriented design begins with 
one all-encompassing, general document which establishes the broad scope of the information domain 
being addressed. It establishes the entire set of archetypal data structures needed to represent the 
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information.  These structures then remain constant throughout the whole family of documents. The 
top-level document sets broadly define vocabulary constraints for encoded elements used within the 
data structures. The value sets are fixed but flexible because they leverage the concept-hierarchies and 
meaningful dimensions available in terminologies such as SNOMED CT.  

As a result of using a constraint-oriented design, defining additional, more specific sub-classes of case 
reports, would be a less time consuming process. It would be easier to understand and use, thus less 
costly for epidemiologists and informaticists to manage and sustain. Subject matter experts would 
create new value sets by simply constraining the existing definitions. The templates used to record the 
rules could easily be confirmed using computer validation.  

The constraint-oriented design would ensure that data was generated in a way that nested neatly. The 
nesting of the data, which can be conceptualized by visualizing Russian Matryoshka “nesting” dolls, 
ensures relationships between the data that decision support systems can leverage when processing the 
data. It is a more powerful design because it allows more meaning to be extracted from the recorded 
information. 

This more straightforward design using constraints rather than extensions would narrow the focus of 
the work to managing the vocabulary value sets used to tailor the use of the document within the family 
of document types. Syntactic and structural interoperability issues would be eliminated and efforts 
would be focused fully on the semantic interoperability of the data. This would be a major improvement 
over the current extension-based design. 

3. Revise the way value sets are used and managed  
As an industry, we have been building clinical terminologies for several decades. SNOMED CT, at its 
roots dates back to 1965, LOINC to 1994, RxNorm which now includes NDF-RT is the relative 
“newcomer” in the group of terminologies identified for meaningful use stage 1.  

Administrative Transactions Stage 1 ICD-9-CM, CPT®, HCPCS Level II 

 Stage 2 ICD-10-CM, ICD-10-PCS, CPT®, HPCS Level II 

Immunization Registry 
Submission 

Stage 1 & 
Stage 2 

CVX 

Problem List Stage 1 ICD-9-CM, SNOMED CT® 

 Stage 2 ICD-10-CM, SNOMED CT® 

Medication List Stage 1 RxNorm Source Vocabularies 

 Stage 2 RxNorm 

Medication Allergy List Stage 2 UNII 
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Procedures Stage 1 ICD-9-CM, CPT®, HCPCS Level II 

 Stage 2 ICD-10-PCS, CPT®, HCPCS Level II 

Lab Orders/Results Stage 1 & 
Stage 2 

LOINC® 

Lab Results Submission to Public 
Health Agencies 

Stage 1 LOINC® 

 Stage 2 LOINC®, UCUM, SNOMED CT® 

Source: Department of Health and Human Services, 45 CFR Part 170 Health Information Technology: Initial Set of 
Standards, Implementation Specifications, and Certification Criteria for Electronic Health Record Technology; Final 
Rule. 
SNOMED CT® is a registered trademark of the International Health Terminology Standards Development 
Organization. LOINC® is a registered United States trademark of Regenstrief Institute, Inc. CPT® is a registered 
trademark of the American Medical Association. 
 
The power and practical use of value sets developed from these terminologies is not well understood. As 
this study shows, even some of the most basic value sets utilized within the canonical forms, such as the 
Problem Observation, reference value sets and codes within code systems which are not correct and 
don’t seem to validate using lookup techniques utilized in this examination. It is rare to find instances 
where the hierarchy of a code system is leveraged in the definition of a value set.  Proper use and 
management of value sets is not well understood within the industry and more needs to be done to 
accelerate new knowledge of best practices for managing and sustaining terminology assets utilized to 
implement and adopt the use of the specified code systems supporting meaningful use. Progress has 
been made within the IHE to offer guidance on implementation of best practices for sharing value sets 
(IHE, Sharing Value Sets, 2011), but limited attention has been placed on developing this critical 
capability.  More focus needs to be placed on developing knowledge and experience with creating and 
utilizing value sets developed from the terminologies adopted under meaningful use stage 1. 

4. Reconsider the Charter for the CDA Consolidation Project 
While the CDA Consolidation Project is a good first step toward resolving some of the issues and 
inconsistencies across some of the CDA implementation guides that have been developed in the past 
five years, the consolidated implementation guide does not resolve the issues and findings identified in 
this study of the PHCR family of documents. First, many of the issues identified in this study of the PHCR 
Implementation Guide are also present in the newly drafted CDA Consolidation Guide. Second, The 
PHCR Implementation Guide was not covered in the scope of the consolidation project, so none of the 
information constructs defined in the PHCR family of documents were examined. The PHCR 
implementation guide would need to be translated and re-factored to use the new templateIds defined 
within the new Consolidated CDA implementation guide where available and appropriate.   
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The CDA Consolidation Project established a new “greatest common denominator” across nine (9) CDA 
implementation guides out of at least 71 different existing CDA implementation guides. The full impact 
of this work within the larger ecosystem of CDA document definitions needs to be examined. 

Additionally, the current CDA Consolidation project focused on finding common ground across many 
implementations. It avoided areas defined within one implementation or one family of implementations 
which had not been adopted by all. CDA principles required in the IHE Medical Document family of 
documents but not in the HL7 Health Story family of documents have not been included in the 
consolidated CDA implementation guide. Important data management practices which link machine 
readable entries to their associated human readable narrative have been left out of the consolidated 
implementation guide. The requirement for computer processable linkages between the coded entries 
and the human readable narrative is an imperative requirement for validating the semantic content of 
the document. Just like in accounting, where accountants need debits to equal credits to know that the 
ledger has integrity, informaticians need to be able to verify that the semantic meaning of the 
information encoded for computers is equivalent to the semantic meaning of the information conveyed 
to the humans. Without these fundamental linkages designed into the documents, the integrity of the 
document will not be verifiable within the context of the document. Omitting this requirement 
eliminates the documents value in communicating information between people and systems separated 
by time and distance. Without built-in verifiability the data has no integrity to support further uses. Best 
practices such as these, present in one implementation or another, need to be identified and 
incorporated into the consolidated CDA implementation guide so that is can become an overarching 
constraint on the CDA standard which can benefit all successive documents and therefore make a real 
contribution to improving interoperability. A second pass effort is required to go back through the full 
range of CDA documents in the health information ecosystem and harmonize the different best 
practices identified across the full spectrum of CDA uses. 

 

5. Realize that new technology tools are required for authoring CDA 
Implementation Guides 

Once we get the various CDA implementation guides aligned, how do we guarantee ongoing alignment?  
We need to change the way CDA implementation guides are developed. The number of CDA 
implementation guides has expanded beyond what can be managed effectively by human systems 
alone. The complex and highly precise nature of this work requires computer technology to validate 
accuracy in the specifications.  

The template definitions which hold the rules that constrain the CDA standard require computerized 
validation. Computer-aided design tools are needed to ensure that new work remains consistent with 
prior implementations.  

Well-designed value sets build upon hierarchical terminologies like SNOMED CT. They minimize 
implementation rework. Additionally, the use of terminologies and well-designed value sets make it 
possible to expand the semantic meaning with the data without redesigning the system. By using value 
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sets, the system gains the ability to continually improve the precise meaning of the data without making 
older, less precise data invalid.  

Unfortunately it is not humanly possible to hand-craft accurate implementations of CDA which utilize 
the full power of the clinical statement structures and leverage the possibilities of terminology-based 
value sets.  No human can accurately process or cross-check this level of complexity without the aid of 
computer applications designed to make it possible. 

New open source tools such as the Model Driven Health Tool (MDHT) provide the type of support 
needed to develop valid CDA implementation guides which ensure proper interoperability (Open Health 
Tools, 2011). 

6. Review requirements for the next generation (R3) release of CDA 
Understanding and implementing the CDA standard is complex and challenging to coordinate across the 
many domains utilizing the standard. Even more challenging is the work of tracking and aligning the 
various extensions made to CDA R2 by the different implementation guides. Revise CDA R2 to address 
current shortcomings and address current CDA R2 extensions before finalizing requirements for the next 
generation (R3) release of CDA. 

Regarding extensibility of the standard, in chapter 1.4 the HL7 CDA standard states:  

“Locally-defined markup may be used when local semantics have no corresponding 
representation in the CDA specification. CDA seeks to standardize the highest level of shared 
meaning while providing a clean and standard mechanism for tagging meaning that is not 
shared. In order to support local extensibility requirements, it is permitted to include additional 
XML elements and attributes that are not included in the CDA schema. These extensions should 
not change the meaning of any of the standard data items, and receivers must be able to safely 
ignore these elements. Document recipients must be able to faithfully render the CDA 
document while ignoring extensions. 

Extensions may be included in the instance in a namespace other than the HL7v3 namespace, 
but must not be included within an element of type ED (e.g., <text> within <procedure>) since 
the contents of an ED datatype within the conformant document may be in a different 
namespace. Since all conformant content (outside of elements of type ED) is in the HL7 
namespace, the sender can put any extension content into a foreign namespace (any 
namespace other than the HL7 namespace). Receiving systems must not report an error if such 
extensions are present. 

When these extension mechanisms mark-up content of general relevance, HL7 encourages users 
to get their requirements formalized in a subsequent version of the standard so as to maximize 
the use of shared semantics” (HL7 CDA Standard, 2005). 

Each CDA implementation guide declares its own extensions to CDA R2.  The following is an example of 
how this creates an interoperability challenge. If the implementation guide defining how CDA-based 
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laboratory reports will be created using extensions, then the documents consuming that information in 
order to create a public health case report will become out of sync unless the extensions are 
incorporated into the PHCR implementation guide as well. This can be an issue because the list of all 
extensions is not managed in one single place.  Below is the list of extensions compiled from the nine (9) 
CDA implementation guides assessed by the CDA Consolidation Project (HL7 Implementation Guide for 
CDA® Release 2: IHE Health Story Consolidation, Release 1, December 2011). 

• sdtc:raceCode - The raceCode extension allows for multiple races to be reported for a patient. 
• sdtc:id - The id extension in the family history organizer on the related subject allows for unique 

identificiation of the family member(s). 
• sdtc:deceasedInd - The deceasedIndextension (= “true” or “false”) in the family history organizer 

on the related subject is used inside to indicate if a family member is deceased. 
• sdtc:deceasedTime - The deceasedTime extension in the family history organizer on the related 

subject allows for reporting the date and time a family member died. 
• sdtc:birthTime - The <sdtc:birthTime> element allows for the birth date of any person to be 

recorded. The purpose of this extension is to allow the recording of the subscriber or member of 
a health plan in cases where the health plan eligibility system has different information on file 
than the provider does for the patient. 

• sdtc:dischargeDispositionCode - The sdtc:dischargeDispositionCode element allows the provider 
to record a discharge disposition in an encounter activity.   

The above list does not include extensions utilized by the IHE XD-Laboratory Implementation Guide. The 
PHCR implementation guide does not include any extensions.  It would be valuable to study the effects 
of the extensions defined for an XD-Laboratory report to see if they change the meaning of any of the 
standard data items, and if consumers of the information would be able to safely ignore these elements 
created as an extension to CDA. 

Additionally, the socio-economic-medico-legal issues surrounding information security and privacy have 
evolved significantly since development of CDA R2 and its release in 2005. Constructs within the CDA 
standard which support consent mechanisms may need to be improved so that they support current 
and envisioned privacy requirements. The next generation of CDA needs to be robust enough to meet 
the emerging legal and ethical requirements for health information.   

The current CDA standard, in chapter 1.2.5, addresses security, confidentiality and data integrity 
according to the following specification:  

“Application systems sending and receiving CDA documents are responsible for meeting all legal 
requirements for document authentication, confidentiality, and retention. For communications 
over public media, cryptographic techniques for source/recipient authentication and secure 
transport of encapsulated documents may be required, and should be addressed with 
commercially available tools outside the scope of this standard. The CDA does provide 
confidentiality status information to aid application systems in managing access to sensitive 
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data. Confidentiality status may apply to the entire document or to specified segments of the 
document.”  

The confidentiality code can have a value of N (normal), R (restricted), or V (very restricted).  The 
following definitions are provided for the confidentialityCode value set: 

Code *  Definition 
N (normal) (codeSystem 
2.16.840.1.113883.5.25)  

Normal confidentiality rules (according to good health care practice) 
apply. That is, only authorized individuals with a legitimate medical 
or business need may access this item.  

R (restricted) (codeSystem 
2.16.840.1.113883.5.25) 

Restricted access, e.g. only to providers having a current care 
relationship to the patient. 

V (very restricted) 
(codeSystem 
2.16.840.1.113883.5.25) 

Very restricted access as declared by the Privacy Officer of the record 
holder. 

Source: HL7 Clinical Document Architecture, Release 2.0, chapter 4.2.1.5 

It is likely that a thorough assessment of the privacy issues facing the exchange of health information 
would produce important design considerations that should be incorporated in the next release of the 
CDA standard. It is important to make sure sufficient review and insight from a wide range of 
contributors goes into the specifications used in constructing the next generation of this important 
standard. 

The 2009 report from the Commission on US Federal leadership in Health and Medicine titled New 
Horizons for a Healthy America proposes strategic steps for ensuring health in all policies, enhancing 
national investments in scientific research, emphasizing the power of prevention and health promotion, 
implementing health information technology, paying for value in medical services, and promoting global 
health. The Commission developing the report expressed hope that their proposals would be of use to 
Federal leaders, the American public, policymakers, and a broad range of stakeholders throughout the 
United States as they work to chart a path toward a healthier America—a path that takes us from peril 
to the promise of better health. They state, “It is a path from which we cannot afford to swerve. The 
future of our nation depends on it. And the time for action is now.”  In spelling their recommendation to 
Harness Information Technology and New Media to Improve Health, they explain that information tools 
of the 21st century are essential for increasing quality of care and decreasing costs in medical services, 
as well as for creating a more participatory health system through which individual Americans, 
businesses, and communities can access the health information they need. The $19 billion investment in 
health information technology (HIT) in the American Recovery and Reinvestment Act (ARRA) is a critical 
step toward achieving this goal, but Federal leaders must ensure that the HIT superhighway is 
implemented with interoperability and with full protections for patient privacy. It is imperative that the 
design of the CDA architecture evolve to support the essential and complex privacy requirements 
present for electronic health documents.
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