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Abstract  

Health information exchange ensuring its authenticity and in-

tegrity is not a simple task. Many institutions have implemented 

different solutions to perform this exchange using partial or 

summary information, and rarely include metadata that estab-

lish the context in which they performed the primary data cap-

ture.  

In this setting, we proposed the creation of an alternative ar-

chitecture, parallel, yet integrated with a traditional electronic 

health record, based on the relational data model. We used a 

clinical documents standard, the CDA, whose architecture al-

lows having a scalable document-based electronic clinical data 

repository, plausible to be shared with the patient, other insti-

tutions, other healthcare professionals or funders, with secure 

and controlled access and that remains unchanged over time. 

Furthermore, in addition to achieving this redundant clinical 

data repository, it was possible to reduce printing charts 

thanks to the portability that this standard allows. 
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Introduction  

Healthcare institutions are seeking to optimize the flow of in-

formation through information and communication technolo-

gies (ICTs). As a consequence, some difficulties arise when 

exchanging clinical information with other providers or insur-

ers. Exchanging data ensuring authenticity and integrity is very 

limited and asynchronous or transferred in time. Likewise, ex-

changed information not always covers the entire healthcare 

context, and does not record the various actions performed by 

healthcare professionals. Often, patients and other providers 

must access this information through specific applications. 

A valid approach for addressing this issues is the development 

of a piece of software which structure incorporates to the tradi-

tional relational databases data storage, a document-based re-

pository using standards specifically defined to interoperate, 

establishing the healthcare setting (context information), clini-

cal records contents and are digitally signed.  

Methods  

Setting: HIBA is a non-profit, tertiary care, teaching and re-

search hospital with 750 beds.  

Study period: From January 1
st
 1999 to October 31 2012, the 

clinical data repository included about 70 million data sets of 

single information events, of which 18 million are clinical 

notes and 9 million are problems recorded in the problem list. 

Document-based EHR description 

Because of this amount of information and seeking interopera-

bility and portability of the CDR, we defined a process which 

implied five main activities: Define the document type to be 

generated. Determine the document storage. Define documents 

content. Specify the digital signature process and set how ap-

plications will consume this service. 

For structuring this information CCD templates were used in 

applied cases. These templates are used to specify how CDA is 

to be used for particular purposes and specific use cases. The 

content of each CDA generated in the document-based EHR is 

created based on the concept we call 

"medical session". A medical session 

is the natural grouping of all actions 

and records performed by a 

healthcare provider in a single en-

counter with a given patient. 

Results  

The generation of the document-based EHR of the 14 year 

CDR history records took five months. 28,856,712 medical 

sessions were created. Interoperability was implemented a few 

entities and portability was achieved electronically with 150 

entities that finance the hospitalization of patients. 73% of 

HIBA monthly billing related documentation is sent in CDA 

format on optical media (CD/DVD).  

Depending on the payer entity the media can include between 1 

and 1000 documents. The average number of documents per 

episode of hospitalization is 112 with an averaged 180 pages, 

which when sent digitally, avoiding paper printing.  

As a secondary result we achieved the implementation of a 

redundant EHR. This means that although the document reposi-

tory is part of the CDR and the EHR, documents can be ac-

cessed regardless if the EHR is operable. 

Conclusion  

We achieved healthcare information interoperability and porta-

bility, making that all information recorded in electronic medi-

cal records can be shared with any individual or organization 

that requires access to information.  

Including all medical session data in a single document has a 

big impact. Not only because it gives completeness to the doc-

ument but because it determines the context in which the pri-

mary information was captured. On the other hand, it allows 

keeping integrity on the information visualized.  

We were not able to represent every action included in a single 

session using CCD templates. (e.g. fluid balance) 


