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Style and Substance 

This white paper will discuss the implementation of 
PDF Forms in support of the HL7 Clinical Document 
Architecture (CDA).  It will examine how 
implementing PDF Forms in a workflow can 
simplify, secure, and speed transactions between 
entities with varying levels of automation and 
technical knowledge. 

Who: Creators and Users of 
Medical Information 
Information representing an individual’s medical 
condition at a given point in time consists of many 
datasets created by various individuals functioning 
in one or more roles using one or more methods to 
capture the data. 

Creators of information 
• Patients or their representatives 
• Physicians 
• Clinicians 
• Nurses 
• Technicians 
• Hospitals 
• Healthcare Providers 

Users of information 

Implementing the CDA in a CCD 

Health Level Seven's (HL-7) Clinical 
Document Architecture (CDA) enables a 
document to contain various types of 
healthcare information that can be 
processed by computers using a structure 
and labels.  The types of healthcare 
information are wide-ranging.  They include 
structures describing healthcare personnel, 
organizations, patients, events, prognoses, 
medications, diagnostics, remediations, and 
more.  This makes the CDA extremely large.  

In most instances, users only need to work 
with a small portion of the information 
available in the CDA.  For this reason, various 
templates have been created that limit the 
information available but still maintain a 
functional compliance with the entire CDA.  
The Continuity of Care Document (CCD) is an 
example of such a template.  As such, it is an 
implementation of the CDA.  When applied 
to the CDA, the CCD provides a functional 
subset or summary of information available 
in the CDA.  For example, the CCD can 
describe a patient’s registration, 
medications, and other health data 
information in a single document. 
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In addition to creating information, the same entities use that information.  In many instances, the users 
of medical information will make changes or additions to that information.  For example, a hospital 
emergency room may obtain a patient’s blood type from the patient’s primary care physician, from the 
record of a prior hospital visit, or verbally from the patient or a relative.  Whatever actions transpire in the 
emergency room will add corresponding entries to the patient’s medical history. 

Frequently, medical information is required to allow an individual to participate in some type of event.  
The types of events can be as simple as attending a school, a camp, or participating in a sport.  In such 
cases, the information is rarely altered but rather maintained in case of a medical emergency. 

What: Many types of information 
The information comprising an individual’s medical condition is the result of encounters with various care 
personnel under the healthcare umbrella.  Accordingly, the data is presented in many different forms such 
as textual, tabular, graphical, photographical, or even audio. 

Examples of information captured 
• Observations 
• Diagnosis 
• Prognosis 
• Plans 
• Medications 
• Historical (Familial, Sociological) 

Depending on the source and the method used to capture the information, the level of detail can vary 
greatly.  Additionally, the expertise or background of the individual recording the information also affects 
the vocabulary used to persist the encounter.  For example, a patient may describe their ailment as a 
“knee ache” on an admission form; however, the examining physicians may determine the affliction is “a 
tear of the left Anterior Crucuate Ligament”.    

By providing a secure means of packaging multiple types of health care information in a single document 
controlled, transported and accessed by the patient or accessed by their health care provider regardless of 
the provider’s back office systems, a PDF-based record empowers the patient with a truly portable 
solution. 

Varying levels of structure 
In order to support varying levels of detail, the HL7 Clinical Document Architecture (CDA) defines ‘levels’ 
which differentiates the structure of sections of a document. 

The Clinical Document Architecture, as described in the CDA Release 2.0, Normative Edition - May, 
2005 provides support for documents with three levels of compliance: 
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  Table 1: CDA "levels" of Release Two  

CDA Level Description 

One The unconstrained CDA specification. 

Two The CDA specification with section-level templates applied. 

Three 
The CDA specification with entry-level (and optionally 
section-level) templates applied. 

 

Examples of CDA Levels 
Level-1 
Level -1 is narrative and primarily designed for human consumption and ease initial implementation of 
the CDA; however, it provides minimal benefit in system-to-system data transfer. 

<title>Medications</title> 
<text>Albuterol inhalant - 2 puffs QID PRN wheezing<br/> 
     Clopidogrel (Plavix) - 75mg PO daily<br/> 
     Metoprolol - 25mg PO BID<br/> 
</text> 

 

Level-2 
Level-2 provides templates for sections within the body and allows for human-readable data that can still 
be machine parsed although not as easily or succinctly as Level-3.   

According to the CDA Schema, the data can be represented as text and formatted using a subset of 
markup language similar to HTML.  Within this text block, it is possible to represent data as a table: 

<title>Medications</title> 
<text> 
    <table border="1" width="100%"> 
 <thead> 
     <tr> 
  <th>Medication</th> 
  <th>Instructions</th> 
  <th>Start Date</th> 
  <th>Status</th> 
     </tr> 
 </thead> 
 <tbody> 
     <tr> 
  <td>Albuterol inhalant</td> 
  <td>2 puffs QID PRN wheezing</td> 
  <td>&#160;</td> 
  <td>Active</td> 
     </tr> 
     <tr> 
  <td>Clopidogrel (Plavix)</td> 
  <td>75mg PO daily</td> 
  <td>&#160;</td> 
  <td>Active</td> 
     </tr> 
     <tr> 
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  <td>Metoprolol</td> 
  <td>25mg PO BID</td> 
  <td>&#160;</td> 
  <td>Active</td> 
     </tr> 
 </tbody> 
    </table> 
</text> 

 

Level-3 
Level-3 provides templates for sections within the body and allows for human-readable data as well as 
machine processable entries.  The entry for first medication is shown below: 

    <entry typeCode="DRIV"> 
    <substanceAdministration classCode="SBADM" moodCode="EVN"> 
        <templateId root="2.16.840.1.113883.10.20.1.24"/> 
        <!-- Medication activity template --> 
        <id root="cdbd33f0-6cde-11db-9fe1-0800200c9a66"/> 
        <statusCode code="active"/> 
        <effectiveTime xsi:type="PIVL_TS"> 
        <period value="6" unit="h"/> 
        </effectiveTime> 
        <routeCode code="IPINHL" codeSystem="2.16.840.1.113883.5.112" 
codeSystemName="RouteOfAdministration" displayName="Inhalation, oral"/> 
        <doseQuantity value="2"/> 
        <administrationUnitCode code="415215001" codeSystem="2.16.840.1.113883.6.96" 
displayName="Puff"/> 
        <consumable> 
        <manufacturedProduct> 
            <templateId root="2.16.840.1.113883.10.20.1.53"/> 
            <!-- Product template --> 
            <manufacturedMaterial> 
            <code code="307782" codeSystem="2.16.840.1.113883.6.88" 
displayName="Albuterol 0.09 MG/ACTUAT inhalant solution"> 
                <originalText>Albuterol inhalant</originalText> 
            </code> 
            </manufacturedMaterial> 
        </manufacturedProduct> 
        </consumable> 
        <precondition typeCode="PRCN"> 
        <criterion> 
            <code code="ASSERTION" codeSystem="2.16.840.1.113883.5.4"/> 
            <value xsi:type="CE" code="56018004" codeSystem="2.16.840.1.113883.6.96" 
displayName="Wheezing"/> 
        </criterion> 
        </precondition> 
    </substanceAdministration> 
    </entry> 

  

Privacy and Information Access 
Electronic Health Records are much easier to duplicate and transport than their paper counterparts.  
Since medical records contain information of a most personal and sensitive nature, specific rules have 
been established regarding access to those records.  The Health Insurance Portability and 
Accountability Act of 1996 (HIPAA), called for the adoption of electronic healthcare records by the 
Department of Health and Human Services.  HIPAA also includes provisions for Federally 
enforceable privacy protection for individuals.  The onus for complying with the HIPAA privacy policy 
falls on health care clearinghouses, plans, and providers. 
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