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Organizations must consider a multitude of data standards and reporting requirements when capturing and aggregating
healthcare data. These standards and requirements are vast in scope and complex to implement.

To help address these challenges, healthcare desperately needs clearly defined and harmonized clinical data content standards
that support direct patient care, secondary data use, and widespread data exchange.

Clinical data content standards are typically developed in disease- or therapeutic-specific contexts by many distinct
professional communities, such as quality measurement, research, and public health. These standards must be harmonized with
complex national and international data standards and specifications.

That process, however, is difficult. The learning curve, technical skills, and costs required to conduct disease-specific data
content standard projects are significant, and the potential for duplicate effort and conflicting data standards across clinical
content areas is very real. For these reasons, the industry benefits from an open, standards-based process that includes:

» Thorough review of existing data content standards
» Analysis of the data requirements for both patient care and secondary uses
» Formal linkage of these requirements to EHR information models and functional specifications

To ensure that the final standards are useable and useful to all stakeholders within the disease domain, a significant and
deliberate effort must be made to vet this information with numerous experienced and representative domain experts at each
stage.

A Health Level Seven International (HL7) group has undertaken a project to address these issues by developing data
standards for type 1 diabetes that would also allow secondary data uses.

Prototype Project Advancing Efforts

In early 2009 an innovative group of stakeholders in the HL7 community convened to create an approach to define clinical
data content requirements for type 1 diabetes in a way that would allow such data to be collected once and used many times.
The group launched the Diabetes Data Strategy (Diabe-DS) Prototype Project with a goal to develop a standards-based
process and method to analyze and harmonize requirements that satisfy needs for patient care and secondary data use
scenarios.

The Diabe-DS project team operates an open, volunteer membership model. Documentation is developed and maintained on a
publicly accessible project Wiki to enable transparency and broad stakeholder input.L Volunteers represent diverse
perspectives and include experts in HIM, informatics, EHR design and implementation, information technology, clinical
research, epidemiology, and endocrinology.

The project's focus is on harmonizing data elements from various secondary use requirements. To date, the project team has
collected and analyzed more than 250 relevant data elements from a variety of sources, including multiple clinical research
protocols, quality measures, and public health data standards, in addition to international data requirements from Canada and
the Netherlands.
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The project team subsequently categorized the data elements by topic (e.g., physical exam, medications, problem/diagnosis,
symptoms, etc.) and organized them into user-friendly information models, leveraging external standard information models,
such as those defined by the former Health Information Technology Standards Panel wherever possible.2-3

Because the project leveraged existing artifacts, the process to analyze and harmonize similar concepts was critical to
minimize duplicate efforts. Several "mini use case" scenarios were developed to help guide and inform the work effort and
describe how data should be captured as part of the clinical care process and distinct data reuse scenarios (such as quality
measurement or public health reporting).

Depending on the use case, the combination of data element attributes often present similar, yet distinctly different data
elements. For example, a research use case scenario might define ketoacidosis using a LOINC code or lab value, whereas a
quality measurement use case scenario might define ketoacidosis based on a SNOMED CT code from a problem list. Both
use cases seek to identify patients with ketoacidosis, but each leverages different data sources and value sets to meet the
defined need. For this example, in the context of the Diabe-DS project, two separate data elements would be defined.

Another critical component of the project involves developing user-friendly representations of the data elements in a Unified
Modeling Language format with links to other national and international standard representations. This aspect of the project
has been extremely valuable in helping dissect the expert-defined data elements into their most "atomic" data elements (the
lowest level data point in which a concept can be collapsed) available or derivable from a patient's EHR. This process also
helped identify gaps in existing national and international standards for future updates and enhancements.

Lastly, the Diabe-DS project aims to test the feasibility of linking key atomic-level data elements to EHR system functional
requirements to advance EHR systems in a manner that enables appropriate and reliable capture and reuse of critical
healthcare information.

Benefits to the Healthcare Industry

The Diabe-DS prototype is a novel project that is harmonizing data requirements for multiple secondary uses, and in turn
harmonizing those elements with clinical data capture representations. The processes developed and lessons learned are
applicable to other clinical domains.

Further, this project harmonizes data definitions, which are required to thoughtfully apply the standards, ensure high quality data
capture at the point of care, and realistically repurpose the data for multiple use cases. If successful, the artifacts and methods
will be applied to the development of common data elements for multiple other disease domains.

Additionally, this work provides a solution to replicate the "collect once, use many times" model, which will ultimately increase
speed and efficiency of evidence-based care, population or public health surveillance, and quality and patient safety monitoring,
ultimately improving healthcare science and care quality for patients everywhere.
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