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1.0 Preface and Introduction 
To fully realize the benefits of health IT, the Office of the National Coordinator for Health Information Technology (ONC), as part of the Standards and Interoperability (S&I) Framework is developing Use Cases that define the interoperability requirements for high priority health care data exchange; maximize efficiency, encourage rapid learning, and protect patients’ privacy in an interoperable environment. These Use Cases address the requirements of a broad range of Communities of Interests including; patients, their significant others and family members, Providers, payers, vendors, standards organizations, public health organizations, and Federal agencies. 

These Use Cases describe:  

· The operational context for the data exchange

· The stakeholders with an interest in the Use Case

· The information flows that must be supported by the data exchange

· The types of data and their specifications required in the data exchange

The Use Case is the foundation for identifying and specifying the standards required to support the data exchange and developing reference implementations and tools to ensure consistent and reliable adoption of the data exchange standards.
Some content of the Use Case may be implementation-specific, conditional, or optional.  Blue, italicized text denotes “Optional,” or “Conditional” functionality in the body of the document. When a “Conditional” situation is described it focuses on the implementation-setting and needs of a specific User Story, examples described in Section 10.1 e.g., where completed data should be stored.
2.0 Initiative Overview
With electronic health record (EHR) adoption rising across the U.S., the volume and detail of information captured by healthcare organizations and providers will grow exponentially.  Although health care Providers and others use various sources and methods to capture and synthesize patient-level data, EHRs have been recognized as the data source with the highest potential to provide timely and relevant data in a form that is quickly usable for quality and safety improvement, population health, and research (sometimes labeled “secondary” 
 use or “reuse”).
 EHR data obtained during episodes of care will become increasingly valuable to healthcare organizations striving to leverage electronic information to drive efficiency and quality. Of particular interest are efforts to leverage clinical data captured during episodes of care and link the clinical data to supplemental data collected for other purposes including: 1) research, 2) patient-safety event reporting, 3) public health reporting, and 4) determination of coverage. Once captured, aggregated and analyzed, these combined data can be used to identify trends, predict outcomes and influence patient care, drug development and therapy choices. 

For example, a clinician treating a patient who is participating in a clinical trial or comparative effectiveness research (CER) would select, through the EHR, the applicable electronic case report form (eCRF) and would be able to complete the form with a combination of timely information extracted automatically from his or her relevant entry into the patient’s EHR and new information added by the clinician in direct response to the eCRF. Data captured would be stored and ultimately aggregated and transferred to the end users.
2.1 Initiative Challenge Statement 

The utility of EHR data for supplemental purposes has been limited due to a lack of uniformity in the terminology and definitions of data elements across EHRs. This limitation is compounded by the fact that clinician workflow often records patient information in unstructured free-text data well after the episodes of care. Linking EHR data with other data in a uniform and structured way could accelerate quality and safety improvement, population health and research.
3.0 Use Case Scope
To define the necessary requirements (including metadata) that will drive the identification and harmonization of standards to facilitate the collection of supplemental EHR-derived data.
The Use Case for the Structured Data Capture (SDC) Initiative focuses on the functionality and interoperability required to allow a Provider to retrieve a form, auto-populate data within the form, enter additional data into the form, store the additional data as part of the patient record (when functionality is implemented in the EHR system) and transmit the form to an external data repository in a standard format.  The standard format could be used as a means to provide data to End-Users.  

3.1 Background 

A multi-pronged approach is warranted to address the challenge outlined in section 2.1 above.  Various clinical and health services research groups and specialty societies are already engaged in independent initiatives to standardize data collection across projects in their domains in order to maximize the utility of the resulting datasets for subsequent research.  Many important efforts that focus on this level of standardization, such as the Patient Reported Outcomes Measurement System (PROMIS), PhenX (consensus measures for Phenotypes and eXposures), and the Federal Interagency Traumatic Brain Injury Research (FITBIR) Informatics System, are funded by the National Institutes of Health (NIH) and other Federal sources.  The National Library of Medicine (NLM) is working with the NIH research community and others to identify and coordinate research initiatives that use standardized patient assessment instruments and structured data definitions, also known as Common Data Elements (CDEs).  Work is also beginning, under the auspices of NLM and the Department of Health and Human Services (HHS), to consider how to incorporate these CDEs more directly into the data infrastructure for patient-centered outcomes research (PCOR) using EHRs.  The Agency for Healthcare Research and Quality (AHRQ) has developed a comparable library of terms and Common Formats to standardize data collected and reported for patient safety events.  With such CDEs and standardized assessment instruments, data captured within an EHR could be consistently defined and collected, thereby improving its validity and usability not just in retrospective analysis but also in prospective observational or interventional research, public health active surveillance, comparative effectiveness research and patient safety monitoring. The entire initiative workflow is pictured below in Figure 1 – steps 1-6 will be addressed at a functional level in the Use Case, as pictured in Figure 2.

 SHAPE  \* MERGEFORMAT 



Figure 1: SDC Overall Initiative Conceptual Workflow Diagram
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Figure 2: SDC Use Case Scope
The ONC S&I Framework has demonstrated its value as a forum for addressing complex data architecture challenges, particularly as a means to publicly develop and test alternatives in advance of their inclusion in the regulations implementing the 2009 Health Information Technology and Economic and Clinical Health (HITECH) Act.  The Structured Data Capture Initiative will build on the results of and lessons learned in prior S&I efforts to bring consensus to this next critical aspect of our collective health data infrastructure. 
This initiative will develop and validate a standards-based data architecture so that structured data may be accessed from EHRs and stored for merger with comparable data for other relevant purposes to include:

· The electronic Case Report Form (eCRF) used for clinical research including Patient Centered Outcomes Research (PCOR)

· The Incident Report used for patient safety reporting leveraging AHRQ ‘Common Formats’ and FDA form 3500/3500a
· The Surveillance Case Report Form used for public health reporting of infectious diseases

· The collection of patient information used for Determination of Coverage, as resources permit.
The infrastructure will consist of four new standards that will enable EHRs to capture and store structured data leveraging defined standards and formats. These will consist of:
· A standard for the CDEs that will be used to fill the specified forms or templates
· A standard for the structure or design of the form or template (container)
· A standard for how EHRs interact with the form or template
· A standard to enable these forms or templates to auto-populate with data extracted from the existing EHR
The standards will facilitate the collection of data in such a way that any researcher, clinical trial sponsor and/or reporting entity can access and interpret the data in electronic format. They will also support development of concise, architectural guidance using easy-to-understand documentation, user-friendly tooling and formal models to assist vendors in applying technical requirements for the customized use of specified forms or templates. In sharing this data, ONC recognizes that certain types of data may be subject to particular state or Federal laws regulating use and disclosure.
Standard specifications will incorporate the tools necessary for driving interoperability such as Extensible Markup Language (XML) and the Clinical Data Interchange Standards Consortium/Integrating the Health Enterprise (CDISC)/(IHE integration profile Retrieve Form for Data Capture (RFD); this does not, however, imply any constraints on data formats that can be used during data capture and processing, as long as they do not prevent interoperability.  The RFD integration profile is currently used within the research community to embed structured electronic forms with Common Data Elements within the EHR to facilitate collection of research data. The SDC Initiative will align with and leverage other initiatives of the ONC S&I Framework. It will also build upon external initiatives that are focused on improving the comparability and utility of data derived from independent collection efforts through standardizing definitions of data elements and tools, such as PROMIS, PhenX, caDSR, and other initiatives identified in the NLM-NIH Common Data Element repository, AHRQ’s Common Formats, and Electronic Data Methods (EDM) Forum for Comparative Effectiveness Research (CER).

The generic nature of the actors, form domains, and end-user systems allows the SDC Use Case to focus on the standards necessary for structured exchange, and extensibility to multiple domains.  The overall initiative conceptual workflow diagram above can be depicted, as seen in Figure 3 below, with four overlaid standards as follows:

1. Common Data Element (CDE) Structure Standard

2. Form/Template Container Structure Standard 

3. EHR Interaction Standard

4. Auto-population Standard (conditional)

The SDC Use Case defines the functional requirements to support the technical requirements for development of standards 3 and 4 listed above, and the requirements and descriptions associated with each of these four “standards” will be further defined downstream in the SDC initiative.
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The use case 
will not detail the process or workflow for form, template, or CDE development, which is imperative for the SDC workflow. 


The use case will identify 
the CDE & structure standards as necessary specifications to complete the information exchange. 

Figure 3: Standards for the SDC Initiative
3.2 In Scope

· Generic Provider workflow for accessing a requested form or template to be displayed within an EHR system.
· Auto-population of a form or template displayed in EHR system, in relevant User Stories.
· EHR interaction for display of retrieved form or template with EHR system.
· Enable End User extraction of Provider-inputted and auto-populated data from External Data Repository via structured data storage in standard format.
3.3 Out of Scope

· Logic or Clinical Decision Support within the EHR for automatic form or template from an external repository (in other words, the request for an external form or template must be Provider-initiated for discovery).
· Presentation or transmission technology.
· The process and standards for form, CDE, or template development.
· Defining the content of the form, CDE, or template.

· Re-submission of completed forms/templates structured data if not properly submitted the first time.
· Workflow for capturing additional or supplemental data outside the episode of care or patient encounter. For example, the input of data into a specified form that is not directly related to information gathered during or as a result of a patient encounter.

· EHR System storage of completed form/template structured data following all required privacy & security protocols is not precluded from consideration, but it is an implementation-specific decision and will not be described in the SDC Use Case.
3.4 Stakeholders and Other Interested Parties
Stakeholders and interested Parties include but are not limited to the following:
· Healthcare Providers and Clinical Informaticians

· Patients
· Clinical/PCOR Research Community and CER/PCOR Thought Leaders and organizations, such as: Patient-Centered Outcomes Research Institute (PCORI), EDM Forum, CDISC, Electronic Medical Records and Genomics Network (eMERGE), Distributed Ambulatory Research in Therapeutics Network (DARTNet), Electronic Patient-Reported Outcome (ePRO) Consortium, ASTER and ASTER-D, SHARPn, College of American Pathologists (CAP): Cancer Committee, electronic Cancer Checklists (eCC) program, Pathology Electronic Reporting Committee (PERT), and Cancer Biomarkers Reporting Committee (CBRC)
· Patient Safety Organizations (PSOs)
· Privacy and Security Experts
· Patient Advocates
· Biopharmaceutical Firms
· Device manufacturers

· Government Agencies:
· Food & Drug Administration (FDA), Assistant Secretary for Planning and Evaluation (ASPE), NIH (NLM & other Institutes/Centers), AHRQ, Centers for Disease Control (CDC), Centers for Medicare & Medicaid Services (CMS), Indian Health Services, Human Resources and Services Administration (HRSA), Institute of Medicine (IOM), Veterans Administration (VA), Department of Defense (DoD), Social Security Administration (SSA), Department of Transportation (DoT), State Medicaid Programs

· Vendors: EHR/EMR systems, Health Information Exchange (HIE), Data Warehouse/Data Mart, Electronic Data Capture (EDC) and Patient Safety Event Reporting Systems

· Standards-Related Organizations: Standards Development Organizations (SDOs), vocabulary/terminology organizations, standards setting organizations
· Value Set authors (e.g. AMA) and Value Set repositories (e.g. VSAC, PHIN VADS) 
· Healthcare payers, particularly those with robust research, quality improvement (QI), patient safety and public health activities, including professionals involved in registries and surveillance at a regional and national level
· Professional liability carriers
· Healthcare Professional associations
4.0 Value Statement
Given the significant Federal investments made in EHR adoption in the last 4 years, structured data capture within EHRs is poised to be a critical component of a variety of health services, quality measurement and clinical research. Stage 3 Meaningful Use (MU) will focus on creating a Learning Health System to support quality, research, and public and population health. This initiative will lead the national vision to design the trusted mechanisms to enable patient information to flow securely from the system in which it was collected—the EHR—to other authorized systems, such as research consortia, registries, biorepositories, and public health systems. Information will be shared in compliance with policy, regulation, and Patient Consent Directives (e.g., 42 C.F.R Part 2 Confidentiality of alcohol and drug abuse patient records
; and 38 USC § 7332-Confidentiality of certain medical records)
. The identification and harmonization of standards for structured data capture within EHRs will not only help achieve this vision, but they will also help reduce the:

· Data collection burden on health care providers by enabling secure, single-point data entry that populates to multiple systems

· Need to make site-specific modifications to EHR system capabilities in order to enable participation in important reporting and research activities
· Barriers to volunteer adverse event reporting on medical products to public health agencies leading to improvements in population health
 These efforts will create a standard for structured data, whether it is used for a clinical trial, determination of coverage, or to report on a patient safety event, which can be collected in a timely manner, then readily compared and aggregated improving the overall quality, value and utility of these data. Furthermore, the development of a national infrastructure will improve access to standardized electronic versions of data collection instruments relevant for use in research and patient care such as validated instruments for collecting data on pain, fatigue, physical function, depression, anxiety and social function. It will be easier to integrate these instruments into EHRs in ways that will ultimately reduce duplicate data entry. Likewise, data collected will be more comparable and therefore more useful in ascertaining what works best for different patient populations.  
The SDC Initiative will provide an infrastructure to standardize the capture and expanded use of patient-level data collected within an EHR. In the shorter term, specification of standards for data reuse will support and spur development and implementation of software and pilots that will inform refinement of these standards, prior to their consideration for inclusion in Meaningful Use and EHR certification requirements.  In the longer term, the additional functionality will support enhancements and efficiencies in such diverse domains as patient-centered outcomes research and clinical trials, adverse event reporting and public health monitoring and surveillance, determination of coverage and patient care.  The value of this initiative will be measured through the attainment of the following immediate and long-term outcomes:
1. Identification of functional requirements from a Use Case describing key conditions and business rules to enable the capture and storage of specified forms or templates, while protecting privacy and confidentiality.
2. Development of concise architectural guidance using easy-to-understand documentation, user-friendly tooling and formal models to assist researchers, patient safety personnel, software vendors and others in applying technical requirements for the customized use of specified forms or templates. Guidance will be updated and versioned appropriately to allow ubiquitous access.
3. Execution of one or more pilots to evaluate the use of the specified form standard in specific contexts, such as patient-centered outcomes research and patient safety event reporting. The pilots will examine the application of specified-form standard for the conduct of PCOR and patient safety event reporting, drawing upon the NLM/NIH common data elements repository, as well as AHRQ’s Common Formats for patient safety events.

4. Proliferation and use of NLM-identified and hosted CDEs for PCOR and AHRQ’s Common Formats for patient safety event reporting.
5. Development or identification of four national standards specific for:  CDEs used to construct electronic forms or templates, the structure or design of the form or template, the standardized functions for how EHRs interact with those standards, and the specifications that enable these forms or templates to auto-populate with data extracted from the existing EHR.

6. Alignment and integration to other health IT infrastructure (through a Learning Health System) to support effective maintenance, distribution, and use of specified forms or templates

7. Enhancement of patient care through improvements in quality and safety interventions, population health, and research.
8. Improvement in provider experience and workflow when using EHRs for patient care and other purposes.
5.0 Use Case Assumptions

The Use Case Assumptions section outlines what needs to be in place to meet or realize the requirements of the Use Case. These points are more functional in nature and state the broad overarching concepts related to the Initiative.
· The Provider shall have an EHR system in place.

· The Provider has an awareness of and access to available forms/templates to choose from. 

· The Provider knows how to select the necessary form/template to be completed.

· The CDE / form / template development process has been defined & standardized.

· The External Data Repository exists and is available to store structured data

· Only appropriate End Users will have access to extract stored data in External Data Repository.

· Security and privacy policies to support acceptable levels of patient privacy and security where applicable; e.g., HIPAA, HITECH, Patient Safety Rule, 21 CFR Part 11, and EHR certification criteria have been implemented.
· The necessary access and entry authorization protocols, for any of the systems or users described, are in place

· Relevant clinical form/template information can be accessed and retrieved in the SDC structure format

· Acknowledgement and error-handling messages will be handled by standard IT protocols and will not be addressed within the scope of this Use Case

· The External Data Repository the specifications of which are outside the scope of this initiative, could be, 1) within the organization that has the EHR that is providing the data to populate a defined form (for example, in some clinical research situations); 2) within the organization that is the user of the data (for example, a public health agency receiving data from a provider); and 3) outside both organizations, the submitter of data and the user of data (for example, a stand-alone external disease registry).  Each of these instances, in turn, carries different jurisdictional and policy implications.
· The EHR is capable of storing captured data and associating it with the specific patient and encounter as part of the permanent medical record (if required by the form/template).
· In some use cases, data needs to be captured and continually documented as a running record (e.g. concomitant medications and adverse events). Data captured on subsequent visits may need to be reconciled with the previously collected data to ensure accuracy of the continuing record.
6.0 Pre-Conditions
The Pre-Conditions section describes the state of the system, from a technical perspective, that must be true before an operation, process, activity or task can be executed. It lists what needs to be in place before executing the information exchange as described by the Functional Requirements and Dataset requirements.
· Provider & End Users have secure access to clinical information in accordance with applicable jurisdictional, organizational, and patient privacy consent directive requirements.

· A form or template, structured as specified by the Form/Template Container Structure Standard, is available in the Form/Template Repository and can be retrieved.
· The relevant jurisdictional entity, wherein the “Provider” operates, (often a state or local agency) has (or can access) both a Form/Template Repository and an External Data Repository capable of receiving data from the form/template for those with appropriate access.

· An organization’s Form/Template repository has forms/templates that meet the data reporting needs of their specific jurisdiction.

· EHR System is capable of retrieving and displaying an externally retrieved form/template in standard specified by SDC initiative.

· EHR System is capable of temporarily capturing, when applicable storing, and sending completed form/template data in the standards specified by SDC initiative.

· EHR System is capable of enabling consistent, appropriate, and accurate information exchange across Provider & End User systems, data repositories and locator services, including but not limited to methods to:

· Identify and authenticate users; 

· Identify and determine Providers of care; 

· Enforce data access authorization policies.
· For auto-population, EHR System is capable of extracting data from its database in a way that preserves the associations between and integrity of data elements.
· For example, systolic and diastolic blood pressure are captured as discrete data elements, but should always be linked when captured, and should remain linked during any edits.
· For auto-population in relevant implementation settings, the EHR System has the ability to track updates to data pulled or stored with the EHR System.
7.0 Post Conditions
The Post Conditions section describes the state of the system, from a technical perspective, that will result after the execution of the operation, process activity or task. 
· The completed form/template data are stored in an External Data Repository, including relevant audit-trail information where needed and retained by the intended recipient.

· When relevant, the captured data can be stored in the EHR associating it with the specific patient and encounter as part of the permanent medical record (if required by the form/template).
· Form/template structured data transmitted from the EHR System is accessible via the External Data Repository.

· End Users, and when relevant it may be the submitting Provider, have secure access to clinical information which is saved and stored in the External Data Repository for further use.
· Legal and governance issues regarding data access authorizations, data ownership, and data use shall be implemented in any system which receives or processes patient data for the purposes of this Use Case.
· Fidelity of completed form/template data sent from the EHR System has been ensured in External Data Repository.
8.0 Actors and Roles
This table outlines the business actors that are participants in the information exchange requirements for the generic SDC scenario. The system or system actor has roles (e.g., send, receive, publish) and actions which involve exchanging content.
The actors/systems designated in Table 1 are core to the Use Case but do not preclude the use of other actors/systems to be added based upon the information and system requirements of the specific implementation.
Blue, italicized text denotes “Optional,” or “Conditional” functionality where defined

	Actor
	System
	Role

	Provider
	EHR System
	- Identifies necessary form/template

- Inputs data into form/template

- Reviews and saves completed form/template

	EHR System
	- Sends requests for form/template

- Receives form/template

- Displays form/template

- Auto-populates form / template

- Stores complete form/template data

- Sends completed form/template data

	Form/Template Repository
	- Receives form/template request

- Auto-populates form/template

- Sends form/template

	External data repository
	- Receives completed form/template data

- Stores completed form/template data


Table 1: Actors and Roles

9.0 Use Case Diagram

The Use Case diagram shows the association and interaction between the business actors and the Use Case. It provides an overview of the actors (users or external systems), Use Cases, and the interactions between them. The context diagram uses inputs and outputs to provide a pictorial representation of the environment, both internal and external, where the exchange takes place.
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Figure 4: SDC Use Case Context Diagram
10.0 Scenario 

The scenario is a comprehensive description of the actors, interactions, activities, and requirements associated with the information exchange. It is a prototypical sequence of interactions in business collaboration or the application context. Scenarios pertain to supporting the health information exchange and, describing key flows, and are supplemented by User Stories.
The SDC Use Case focuses on the functionality and interoperability required to allow a Provider to retrieve a form/template, auto-populate data within the form (when this functionality is implemented in the EHR system), enter additional data into the form/template, and transmit the form/template to an External Data Repository in a standard format.  The standard format could be used as a means to provide data to end users. Optionally, data captured may be stored in the EHR associated with the individual patient and encounter as part of the permanent medical record.
10.1 User Stories
User Stories summarize the interaction between the actors of the Use Case, and specify what information is exchanged from a contextual perspective. Furthermore, the User Stories describe the real world application as an example of the Scenario.
Each User Story showcases how the generic overall Scenario can be extensible to multiple domains and/or information exchange systems and environments.  Even though the detailed data elements required for various forms within each domain may vary, this Use Case will not specify the data elements and structured content of each form/template, the specific system requirements for each domain-specific implementation, or the relevant functional/clinical requirements.  Elements of the User Story which include functions which are not directly in-scope of the Use Case will be in italicized, blue text below.
10.1.1 Patient Safety User Story

A patient in a hospital setting receives healthcare services and the corresponding information (e.g., lab results, medication or medical product information, etc.) is entered or uploaded into the EHR system. One dose of diazepam 10 mg was ordered for the patient at 20:00. The order was not discontinued by the system and was listed on the Medication Administration Record (MAR). The patient was given a second dose of diazepam on the same day at 22:00. Patient remembers getting out of bed during the night to use the bathroom and falling. He was found lying next to his bed with forehead laceration requiring suturing.  The adverse event has been identified by the Provider, and the known adverse event report form is requested within the EHR system, rendered, and populated with related patient information from the EHR. The auto-populated form is then displayed within the EHR System.  Once initial information is entered by the Provider, the partially completed report is then stored in the organization’s incident reporting system. The patient safety/quality manager, risk manager, healthcare practitioner or other staff enters any additional information and completes the report.  Once completed, additional analysis can be performed locally at the healthcare facility and/or the completed report can be sent to the organization’s PSO.
10.1.2 Reportable Condition User Story

A Provider has identified a patient with a reportable condition. Using an existing EHR system, the Provider requests the reportable condition form electronically from the jurisdictional public health organization or entity. In the background, the EHR system sends information already collected about the patient to a forms manager.  At the time of the request the EHR indicates what archive option, if any, should be used.  The archive maintains the data as read only so they are an indisputable and auditable record of the reporting.  The archive may be maintained by the EHR or by an independent service in behalf of the provider. The archive option specifies information necessary to connect to the archive and may include any combination of the following: the information that was sent with the request; the form template; the form data returned after being auto-populated; and/or the form data as they were submitted.
The Provider now sees the jurisdictional public health reportable condition form inside his or her own EHR system. Conveniently, most of the data are already auto-populated in this form. The Provider verifies the auto-populated data, adds any missing data, and then submits the form. The Provider receives a response that confirms that the report was submitted to Public Health electronically and received by the public health information system.  If an archive option was specified then the response also confirms that the requested archive was created. A week after the report was made a question arises regarding the report.  The provider is able to access the archived data (subject to appropriate security and confidentiality constraints) to document the submission; review the submission; and/or regenerate an exact copy of the submission.
10.1.3 Clinical Research User Story

Provider is participating in a research protocol for a specified subset of her patients.   Patient is enrolled in particular research protocol or trial. Provider is informed of the set of specific additional assessments and data elements that will need to be obtained from the patients every time they come for care.  Instructions further enable the Provider to identify her potentially eligible patients (who share a particular diagnosis, test/test result, smoking status, etc.), and to manually exclude a patient, with free-text justification. Each time an included-patient is seen by the physician, the EHR system notifies the Provider, via a link to the data submission form for the trial, of the additional data that must be collected during the visit. The Provider requests and retrieves a template for an assessment to be completed.

The EHR system delivers the form to the Provider, auto-populated with relevant, specific data from the EHR from the patient’s most recent medical visit or test results; the system also provides the Provider an opportunity to review and if necessary, delete or revise these data as well as add other information, as defined in the form.  Once the data for an encounter are entered completely and accurately, the data are temporarily captured in the EHR system, which periodically transmits the data securely to the data warehouse of the study organizer.   Both the Provider and the study organizer are notified that data for a patient have been transmitted to the data warehouse or alternatively to what can be called an archive.  
The archive captures read-only copies of relevant documents: (1) the export document used for auto-populating the form; (2) the form structured data in its auto-populated state; (3) the final submitted form structured data, with supplemental data completed by the provider.  The archive may be retained by the EHR, but may also be set up by an archiver independent of the EHR, as long as the archive remains within the custody of the site.  This independent archiver may be hosted internally or externally by a trusted third party.  The archive serves as the authorized electronic source record of the study, and enables monitoring, auditing, inspection, and source document verification.  
10.1.4 Adverse Event, Medical Device User Story

On April 1, 2011, a 75 year old male with known heart disease was rushed to the Cardiac Catheterization Lab and a coronary stent was deployed per hospital protocol. After stent insertion, the deployment balloon was unable to be deflated.  The balloon had to be forcibly retracted back into the guiding catheter.  A second stent was introduced without problems.  The scanning of multiple stents triggered a dialogue box within the EHR asking “Why is this device being returned?”  If the answer indicates an adverse event, the EHR retrieves a FDA 3500A form, (or FDA 3500 form for voluntary reporting) auto-populates with patient and incident-specific data, and enters any additional information or text into the form.  The ‘preliminary report’ is then stored on the hospitals Incident System and referred to the Patient Safety Officer/Risk Manager for further evaluation.  Upon completion, the Safety Officer/Risk Manager can:  1) identify the root-cause and suggest/request corrective action; 2a) submit to FDA or FDA Center for Devices and Radiological Health, if necessary; 2b) submit a copy to the device manufacturer; and/or 3) submit to hospital affiliated PSO.
10.1.5 Electronic Determination of Coverage

A patient is seen by a provider in an ambulatory or inpatient setting.  The provider determines that the patient needs a treatment, referral or service (including durable medical equipment) that is subject to specific document requirements for prior-authorization, pre-payment review or post payment audit.  The provider selects the appropriate template from the responsible payer.  The template is auto-populated with appropriate available patient information by the EHR.  The auto-populated template is then displayed within the EHR system.  The provider updates and/or verifies the auto-populated information as appropriate and adds additional information required by the template.  Once the template is completed, the data is stored with the patient record in the EHR to meet regulatory requirements for documentation and the entire template may transmitted confidentially and securely to the specified external database.  The information stored in the EHR as part of this process is available to be exchanged in a standard structured format with the payer as required by HIPAA as administrative simplification regulations for electronic Determination of Coverage.   
10.2 Activity Diagram
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The Activity Diagram illustrates the Use Case flows graphically, and represents the flow of events and information between the actors. It also displays the main events/actions that are required for the data exchange and the role of each system in supporting the change. 
Figure 5: SDC Activity Diagram
10.2.1 Base Flow
The Base Flow presents the step by step process of the information exchange depicted in the activity diagram (above). It indicates the actor who performs the action, the description of the event/action, and the associated inputs (records/data required to undertake the action) and outputs (records/data produced by actions taken).
	Step #
	Actor
	Role
	Event/ Description
	Inputs
	Outputs
	Interoperability or System Step

	1
	Provider
	Identifies necessary form/ template
	Provider sends request for form/template from EHR System to Form/ Template Repository
	Start
	Form / template request
OPTIONAL: some patient data
	Interoperability

	2
	Form/ Template Repository
	Receives form/ template request
	Form/Template Repository receives request from EHR System
	Form/template request
	Correct form/template
OPTIONAL: some patient data
	Interoperability

	2(a)
	Form/ Template Repository
	Auto-populates form / template
	CONDITIONAL FUNCTIONALITY
Form/Template Repository populates form /template from Form/ Template Repository
	Correct form / template & some EHR-provided patient data
	Auto-populated form / template
	System

	3
	Form/ Template Repository
	Sends form / template
	Form/Template Repository sends requested form/template to EHR system
	Correct form/template
	Correct form/template
	Interoperability

	4
	EHR System
	Receives form /template
	EHR System receives form/template from Form / Template Repository
	Correct form / template
	Correct form / template
	Interoperability

	4(a)
	EHR System
	Auto-populates form / template
	CONDITIONAL FUNCTIONALITY
EHR System auto-populates form / template from Form / Template Repository
	Correct form / template

Some EHR-derived patient data
	Auto-populated form / template
	System

	5
	EHR System
	Displays form /template
	EHR System displays retrieved form / template within EHR system
	Correct form / template
	Editable form / template
	System

	6
	Provider
	Inputs data into form / template
	The Provider inputs data into the form/ template within the EHR system
	Editable form / template
	Completed form / template
	System

	6(a)
	EHR System
	Stores completed form/ template structured data
	OPTIONAL

EHR System stores structured data
	Structured data in standard format
	Stored structured data
	System

	7
	EHR System
	Sends  completed form / template data
	EHR System transmits completed structured form /template data to External Data Repository
	Completed form / template structured data & necessary metadata
	Packaged structured data
	Interoperability

	8
	External Data Repository
	Receives form/ template data
	External Data Repository receives structured data from EHR System
	Packaged structured data
	Structured data in repository format
	Interoperability

	9
	External Data Repository
	Stores completed form/ template structured data
	External data repository stores structured data in standard format
	Structured data in repository format
	Stored structured data
	System


Table 2: Base Flow for Scenario
10.3 Functional Requirements 

Functional Requirements identify the capabilities a system in a role must have in order to enable interoperable exchange of the healthcare data of interest, and provide a breakdown of the requirements in terms of the intended application behaviors.  Use Case Functional Requirement (UCFR) IDs are assigned below for tracking purposes.
10.3.1 Information Interchange Requirements
The Information Interchange Requirements define the system’s name & role, and specify the actions associated with the actual transport of content from the sending system to the receiving system. 
	UCFR ID
	Initiating System
	(describes action)
	Information Interchange Requirement Name
	(describes action)
	Receiving System

	UCFR_1.0
	EHR System
	Send
	Request for form / template
	Receive
	Form / Template Repository

	UCFR_1.1
(Optional)
	EHR System
	Send
	Request for form / template with relevant patient data
	Receive
	Form / Template Repository

	UCFR_2.0
	Form / Template Repository
	Send
	Form / template
	Display
	EHR System

	UCFR_2.1

(Optional)
	Form / Template Repository
	Send
	Form / template with populated patient data
	Receive
	EHR System

	UCFR_3.0
	EHR System
	Send
	Completed form / template structured data
	Receive
	External Data Repository


Table 3: Information Interchange Requirements
10.3.2 System Requirements
This section lists the requirements internal to the system necessary to participate successfully in the transaction. System requirements may also detail a required workflow that is essential to the Use Case. 
	UCFR ID
	System
	System Requirement

	UCFR_4.0
	EHR System 
	Provide for ability to select form / template

	UCFR_4.1
	EHR System 
	Create and package patient data with appropriate access management protocols

	UCFR_5.0
	Form/Template Repository
	Identify correctly requested form/template in standard format

	UCFR_5.1
	Form/Template Repository
	(Conditional) Auto-population of retrieved form / template with EHR-sent patient data

	UCFR_6.0
	EHR System
	(Conditional) Auto-population of displayed form / template with EHR-derived patient data

	UCFR_7.0
	EHR System
	Display an editable form/template

	UCFR_8.0
	EHR System
	Incorporate structured data in standard format into form / template

	UCFR_9.0
	EHR System
	Store structured data from form/template in standard format

	UCFR_10.0
	External Data Repository
	Store structured data from form/template in standard format

	UCFR_11.0
	External Data Repository
	Allow for end user query of structured data, given appropriate access authorization


Table 4: System Requirements
10.4 Sequence Diagram

A Sequence Diagram is primarily used to show the interactions between objects in the sequential order that they occur.  The primary use of the diagram is in the transition from requirements expressed as use cases to the next and more formal level of refinement. Note: Horizontal lines are used to identify the specific activity between the systems.
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Figure 6: SDC Sequence Diagram
11.0 Dataset Requirements 

This table lists the data elements and data element sets that will be available within the message or document. The optional/required nature of each data element, along with further refinement, data model mapping, and further technical elements needed to support the exchange is deferred to the discussions during the harmonization phase. Not all sets will contain precisely the same specific data elements at each point in the data exchange. All data element sets may contain multiple data elements unless otherwise stated. The data elements identified in the Use Case set constraints on the contents of documents and messages. 

[image: image5]
Figure 7: Data Requirements mapped to transactions
11.1 Form/Template Description Data Elements

	Form/Template Description

	Section Name & Description
	#
	Data Elements 
	Data Element Descriptions
	Single or Multiple
	Additional Notes

	Name: Form/Template Description

Description: Things describing the form (e.g., Form Name, Form Identifier), and the fields it contains (Form owner, Form type, Field names)
	1A
	Form/Template ID
	The identification code of the requested form/template
	Single
	

	
	1B
	Form/Template Name
	The name of the requested form/template
	Single
	

	
	1C
	Form/Template Description
	The description of the requested form/template
	Single
	

	
	1D
	Form/Template Type
	The type of the requested form/template
	Single
	

	
	1E
	Form Version
	Version of the form/template being sent
	Single
	

	
	2
	Form Owner
	Field for owner of form
	Single
	

	
	3A
	Section ID
	The identification code of a section
	Multiple
	

	
	3B
	Section Name
	The name of a section in the form/template
	Multiple
	

	
	3C
	Section Type
	The type of a section in the form/template
	Multiple
	

	
	3D
	Section Description
	The description of a section in the form/template
	Multiple
	

	
	3E
	Section Version
	Version of the section in the form/template
	Multiple
	

	
	4A
	Field Name
	The name of a field in the form/template
	Multiple
	

	
	4B
	Field Type
	The type of a field in the form/template
	Multiple
	

	
	4C
	Field Description
	The description of a field in the form/template
	Multiple
	

	
	5
	Form/Template Format
	The format that the form or template is sent back in
	Single
	

	Name: Presentation elements

Description: Elements displayed on the form (not computable)
	6
	Media element
	A non-computable image or other media element to be displayed with the form/template
	Multiple
	

	
	7
	Descriptor text
	Non-computable text block to be displayed with the form/template
	Multiple
	

	Name: Question elements
	8
	Question field
	A field providing a question within the form/template
	Multiple
	

	Name: Response elements
	9
	Input field
	A field to prompt for input within the form/template
	Multiple
	


Table 5: Form/Template Description Data Elements

11.2 Context Data Elements

	Context

	Section Name & Description
	#
	Data Elements 
	Data Element Descriptions
	Multiples
	Additional Notes

	Name:  Context                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Description:  Elements that identify the source of the form/template request and the type of provider setting in which the form/template will be completed.
	1A
	Initiating Organization Name
	The entity initiating the request
	Single
	 

	
	1B
	Initiating Organization ID
	Identifies for the organization initiating the request
	Single
	 

	
	1C
	Initiating Organization Address
	Physical address, phone, and email for the initiating organization
	Single
	

	
	2A
	Initiating Person
	Person initiating the request
	Single
	

	
	2B
	Initiating Person ID
	Identifier of the person initiating the request
	Single
	

	
	2C
	Initiating Person Role
	Type of clinician initiating the request, e.g., physician, nurse
	Single
	

	
	2D
	Initiating Person Address
	Physical address, phone, and email for the initiating person
	Single
	

	
	3A
	Receiving Organization Name
	Facility where the form/template will be completed
	Single
	

	
	3B
	Receiving Organization ID
	Identifier for the receiving organization
	Single
	

	
	3C
	Receiving Organization Address
	Physical address, phone, and email for the receiving organization
	Single
	

	
	4A
	Receiving Person Name
	Individual who will be completing the form/template
	Single
	

	
	4B
	Receiving Person ID
	Identifier for the receiving person
	Single
	

	
	4C
	Receiving Person Role
	Type of provider who will completing the form/template, e.g., physician, nurse, patient
	Single
	

	
	4D
	Receiving Person Address
	Physical address, phone, and email for the receiving person
	Single
	

	
	5A
	Initiating Care Setting Type Description
	Name of the type of care setting where the form/template request is initiated
	Multiple
	

	
	5B
	Initiating Care Setting Type Code
	Code for the type of care setting where the form/template request is initiated
	Multiple
	

	
	6A
	Receiving Care Setting Type Description
	Name of the type of care setting where the form/template will be used
	Multiple
	

	
	6B
	Receiving Care Setting Type Code
	Code for the type of care setting where the form/template will be used
	Multiple
	

	
	7A
	Task Context Name
	The name of the task that the user will be performing when using the form/template
	Multiple
	

	
	7B
	Task Context Code
	Code representing the task
	Multiple
	

	
	8
	Encounter Type
	Identifies the type of encounter with as much specificity as available, or as required by a template - e.g., outpatient encounter, outpatient cardiology encounter.
	Single
	

	
	9
	Attribute
	A user-specified attribute for this class. The data element supports user-defined attribute extensions for clinical concepts.
	Multiple
	

	
	10A
	Recipient Language
	Language in which the  response should be sent 
	Multiple
	 

	
	10B
	Recipient Language Code
	Code representing the language
	Multiple
	 

	
	11
	Request Date Time
	The date and time when the request is made
	Single
	This may be linked to the Request ID

	
	12
	Request ID
	Identifier generated by the requestor for this instance of the request. It is the requestor’s responsibility to ensure that this identifier is unique within the scope of the organization.
	Single
	This may be linked to the Request Date Time

	
	13
	Form Completion Date
	The date which the form was completed
	
	

	
	14A
	Form Completer Organization ID
	Identifies the organization where the form was completed
	Single
	 

	
	14B
	Form Completer Organization Address
	Physical address, phone, and email for the organization where the form was completed
	Single
	

	
	15A
	Form Completer Person 
	Person who completed the form
	Multiple
	

	
	15B
	Form Completer Person ID
	Identifier of the person initiating the request
	Single
	

	
	15C
	Form Completer Person Role
	Type of clinician initiating the request, e.g., physician, nurse
	Single
	

	
	15D
	Form Completer Person Address
	Physical address, phone, and email for the initiating person
	Single
	


Table 6: Context Data Elements

11.3 Actions & Expressions Data Elements

NOTE: For the full list of detailed Actions & Expressions Data Elements derived from Health eDecisions (HeD) Use Case, go to Appendix D.  It is recognized that this list may need to be updated in Standards & Harmonization or Piloting given the technical solution.
	Actions & Expressions

	Section Name & Description
	# in below list
	Data Elements Categories 

	Name: Actions & Expressions

Description: Logic used to describe dependencies between fields within forms or to express data validation requirements
	1-9
	Generic Expression Descriptors

	
	10-15, 99-120
	Literals

	
	16-17
	Intervals

	
	18-27
	Logical Operators

	
	28-33
	Comparison Operators

	
	34-49
	Arithmetic Operators

	
	50-60
	String Operators

	
	61-89
	Temporal Operators

	
	90-98
	Aggregate Operators

	
	121-128
	Requests


Table 7: Actions & Expressions Data Elements
11.4 Privacy & Security Data Elements
	Privacy & Security

	Section Name & Description
	#
	Data Elements 
	Data Element Descriptions
	Single or Multiple
	Additional Notes

	Name: Privacy & Security Data Elements

Description: Elements needed to support the query for and exchange of patient consents 
	1A
	Patient Identifier
	Identifier for the Patient who is the subject of the consent
	Single
	

	
	1B
	Patient Name
	Name of the Patient who is the subject of the consent
	Single
	

	
	1C
	Patient Gender
	Male/Female
	Single
	

	
	1D
	Patient Date of Birth
	Birth date of the Patient
	Single
	

	
	1E
	Patient Address
	Address of the Patient
	Single
	

	
	2
	Patient Caregiver
	A Caregiver of the patient needed for patients that cannot provide consent on their own (i.e. medically complex patients, children etc.)
	Multiple
	

	
	3A
	Requester ID
	The unique identifier for the person or organization requesting the Consent Directive
	Single
	

	
	3B
	Requester Name
	Name of the person requesting the Consent Directive
	Single
	

	
	3C
	Requester Organization
	Organization that the requester is associated with or the organization that is requesting the consent.
	Single
	

	
	3D
	Requester Address
	Address of the person or organization requesting the data
	Single
	

	
	3E
	Requested User(s) 
	Person, organization, or role permitted to use the data
	Single
	

	
	3F
	Requested Purpose(s)
	Purpose for which the data may be used
	Single
	

	
	4
	Information Requested 
	Information for which is being requested (query you want answered)
	Single
	

	
	5
	Requester Role 
	Role of individual requesting Patient data 
	Single
	

	
	6A
	Consent Originator ID 
	Unique identifier for the organization that is responsible for the consent
	Single
	

	
	6B
	Consent Originator Organization
	Name of the organization that is responsible for the consent
	Single
	

	
	7
	Community ID
	HIE community identifier
	Single
	

	
	8
	Document ID
	An identifier for the Patient consent directive document
	Single
	

	
	9
	Consent ID
	The unique identifier associated with the Consent Directive
	Single
	

	
	10
	Consent Directive Location
	Identifier or other information that will allow the requester to determine where to send the query for the Consent Directive
	Single
	

	
	11
	Denial Code
	An indicator that the query recipient is unable to respond to the query
	Single
	The content of this field should not indirectly expose additionally protected Patient data

	
	12
	Type of Consent Requested
	A code indicating the type of Consent Directive that is of interest to the requester
	Single
	

	
	13A
	Consent Directive ID
	Unique identifier that refers to a specific privacy Consent Directive instance
	Single
	

	
	13B
	Consent Directive Type
	New/Update
	Single
	

	
	13C
	Consent Directive Status
	Active/Inactive
	Single
	

	
	14
	Revocation Reason
	Code that indicates the reason that Consent Directive was revoked.
	Single
	

	
	15
	Purpose of Use
	The types of activities or services that the Consent Directive allows
	Single
	

	
	16A
	Obligation Code
	Obligations that the recipient must adhere to
	Multiple
	May be multiples

	
	16B
	Obligation Text
	Text that describes the obligations that the recipient must adhere to
	Multiple
	May be multiples Includes Prohibition on Re-Disclosure

	
	17
	Document Image
	Copy of the signed Consent Directive document
	Single
	

	
	18
	Custodian
	Organization that has the official record of the Consent Directive
	Single
	

	
	19
	Patient/Subject 
	Person who's records are covered by the Consent Directive
	Single
	

	
	20
	Originator 
	Organization that is responsible for the Patient Consent Directive
	Single
	

	
	21A
	Allowed Recipient 
	Persons, organizations, roles that are permitted to use the data
	
	Repeating dataset 

	
	21B
	Allowed Purpose 
	The types of activities or services that the Consent Directive allows
	
	Repeating dataset 

	
	22A
	Allowed Information 
	Types of data that are permitted to be disclosed
	
	Repeating dataset 

	
	22B
	Allowed Information Instance
	Identifiable data that are permitted to be disclosed: disclosure may be specific to an instance, e.g., a particular encounter or treatment.
	
	Repeating dataset

	
	23
	Signature 
	Electronic signature or image of signature
	Single
	

	
	24
	Signer 
	Name of person who signed the Consent Directive
	Single
	

	
	25
	Relationship of signer to Patient 
	Relationship of the person who signed the Consent Directive to the subject of the Consent Directive
	Single
	

	
	26
	Witness 
	Person who attested to the Consent Directive signature
	Single
	

	
	27
	Signature date
	Date the Consent Directive was signed
	Single
	

	
	28
	Effective date/time
	First date and time when the Consent Directive is in effect
	Single
	

	
	29
	Expiration date/time
	Last date and time when the Consent Directive is in effect
	Single
	

	
	30
	Expiration Condition 
	Status that would cause the Consent Directive to expire
	Single
	

	
	31
	Expiration event 
	Event that would cause the Consent Directive to expire
	Single
	

	
	32
	Insurance Type
	Source of payment for the services covered by the Consent Directive
	Single
	

	
	33A
	Policy ID
	Unique identifier for a privacy policy
	Single
	

	
	33B
	Policy Description
	Text description of the privacy policy
	Single
	

	
	33C
	Policy Type
	Reference to the law or policy that governs the Consent Directive
	Single
	

	
	34
	Security Label
	The means used to associate a set of security attributes with a specific information object as part of the data structure for that object.
	Multiple
	

	
	35
	Form/Template Completer Identity
	Documentation if the form/template completer wants to remain anonymous with subsequent disclosure (yes or no)
	Single
	


Table 8: Privacy & Security Data Elements
11.5 Patient Data Elements

· The patient data element table will be built out downstream in the SDC initiative, and in addition to the items specified below, any data element defined as part of Meaningful Use or those defined by the attachments rules required by ACA, will be included.
	Patient Data

	

	Section Name & Description
	#
	Data Elements 
	Data Element Descriptions
	Cardinality
	Additional Notes

	Name: Patient Data

Description: Demographic and clinical data used for any form

 
	1
	Patient ID
	The evaluated Patient’s unique identifier, normally used for internal implementation tracking purposes.  Does not need to be the evaluated Person’s "real" identifier, although it may be used for that purpose.
	Single
	 

	
	2
	Patient Name
	Name of Patient
	Single
	

	
	3
	Address
	Location information for the evaluated person
	Single
	

	
	4
	Birth date/time
	Specific or ranges of birth dates and times of evaluated persons
	Single
	 

	
	5
	Gender
	One or more gender categories of evaluated persons
	Single
	

	
	6
	Current Age
	Specific age or age range of evaluated persons
	Single
	May need to be expressed in minutes, days, months, and years.

	
	7
	Preferred Language
	One or more languages used by evaluated persons
	Multiple
	

	
	8
	Ethnicity
	One or more ethnicities of evaluated persons
	Multiple
	

	
	9
	Race
	One or more racial categories  of evaluated persons
	Multiple
	

	
	10
	Patient Caregiver
	A Caregiver of the patient needed for patients that cannot provide consent on their own (i.e. medically complex patients, children etc.)
	Multiple
	

	Name:  Provider (Multiple)

Description:  This section describes a care provider.
	11
	Specialty
	An area of medical practice in which a provider has been trained, e.g., neurology, cardiology.
	Multiple
	

	Name:  Facility (Multiple)

Description:  Location information on an entity that is providing services.
	12
	Address
	Location information on an entity that is providing services
	Single
	

	Name:  Encounter Event (Multiple)

Description: Information on encounters that are referenced.  Please note multiple encounters can be referenced.
	13
	Encounter ID
	Identified for the Encounter
	Single
	

	
	14
	Encounter Event  Date Time
	The date and time at which the encounter event occurred.
	Single
	 

	
	15
	Encounter Type
	Coded value for the type of encounter
	Single
	 

	
	16
	Encounter Code
	Standard coding for the encounter.
	Multiple
	

	
	17
	Encounter Stage
	The stage of the encounter (e.g., Proposed, Scheduled, Missed, Current, Complete, Refused)
	Single
	

	
	18
	Encounter Setting
	Clinical care source of the encounter, e.g., inpatient, outpatient, emergency department, skilled care facility, etc.
	Single
	

	
	19
	Encounter event time interval
	Specific or ranges of encounter timeframes
	Single
	 

	
	20
	Provider Type
	The type of provider performing the encounter (e.g., Nurse, Physician, Physical Therapist)
	Multiple
	 

	Name:  Observation Event (Multiple)
Description: Information on observation(s) that are referenced.  “Observations” span all domain encounter types.
	21
	Observation Documentation Date Time
	The date and time at which the observation event was recorded in the medical record
	Single
	 

	
	22
	Observation Type
	Coded value for the type of observation (e.g., problem, condition, diagnosis, adverse event)
	Single
	 

	
	23
	Observation Code
	Code used to identify the observation
	Single
	


Table 9: Patient Data Elements

12.0 Risks, Issues and Obstacles

· Identification of content models for standard that do not compete or overlap with existing or developing models

· Insufficient engagement and participation by vendor communities, and eventual adoption in Certified EHR products

· Insufficient commitment and lack of participation by various vendors and organizations in SDC pilots

· Inaccessibility of a CDE library or repository in time for pilots and in completion of pilots in time for future stages of Meaningful Use

· Competing definitions of Common Data Element and CDE libraries 

· Identification of a useful but parsimonious set of data elements for forms/templates that can auto-populate with data extracted from the existing EHR in time for pilots

· Overwriting and/or duplicate data entry

· Solutions for research, patient safety, and public health reporting may vary; one standard solution may not apply

· Standards and solutions may not scale to small HIT vendors and small practices

· Proposed project timeline does not reflect actual deadlines in relevant standards or regulatory bodies

· Not all EHR systems offer or can support auto-population functionality; if the auto-populate standard is prescriptive, the SDC timeline may be delayed as vendors implement the functionality in their systems 

· Accuracy of EHR data and reliability of diagnosis codes for reuse in clinical research
· Patient privacy regulations restrict de-identification of EHR data for clinical research
· Not all EHR systems offer or can support data segmentation for privacy functionalities, which may be required for disclosure of a repository
· Inaccurate data pulled into the form/template during auto-population from a patient’s previous visit.

· Implications of API selection on testing with vendors

· Providers may not have the awareness or knowledge on process to query, fill and send form/template to external repository
· Provider and patient may be burdened by process of filling forms/templates as part of the patient encounter
· Competing national and international CDE structure standardization initiatives 

· Inability to keep focus of initiative on developing consistency around syntax of CDEs, not semantic

Appendices
Appendix A:  Related Use Cases
	Initiative Name
	Use Case Link
	Consensus Date
	Relevance

	Health eDecisions (HeD) Use Case 2
	http://wiki.siframework.org/file/view/SIFramework_HeD_UC2_CDSGuidanceService_v1.0.docx/420514032/SIFramework_HeD_UC2_CDSGuidanceService_v1.0.docx
	3-April-2013
	Leveraged Data elements including:

· Actions & Expressions

· Context

· Patient Data

	Data Segmentation for Privacy Initiative (DS4P)
	http://wiki.siframework.org/file/view/DS4P_Consensus_Approved_Use_Case_Document_Final.pdf/352975028/DS4P_Consensus_Approved_Use_Case_Document_Final.pdf
	13-July-2012
	Leveraged Privacy & Security Data Elements

	Electronic Submission of Medical Documentation
	http://wiki.siframework.org/esMD+AoR+L1+SWG+3+%28Digital+Signatures+%26+Delegation+of+Rights%29+White+Paper
	1-January-2013
	Definition of Author of Record Digital Signature standards

	
	http://wiki.siframework.org/file/view/SIFramework_esMD_eDoC_for_PMD_UseCase_v1.41%20All%20Sections%20-%20041713.docx/424103258/SIFramework_esMD_eDoC_for_PMD_UseCase_v1.41%20All%20Sections%20-%20041713.docx
	In-progress
	Electronic Determination of Coverage


Appendix A – Table 10: Related Use Cases

Appendix B:  Informing Work Efforts 
	Name
	Hyperlink
	Description

	Patient-Centered Outcomes Research Institute (PCORi)
	http://www.pcori.org/ 
	The Patient-Centered Outcomes Research Institute (PCORI) helps people make informed health care decisions, and improves health care delivery and outcomes, by producing and promoting high integrity, evidence-based information that comes from research guided by patients, caregivers and the broader health care community.

	(AHRQ) Common Formats
	http://www.pso.ahrq.gov/formats/commonfmt.htm
	The Agency for Healthcare Research and Quality (AHRQ) coordinates the development of Common Formats for reporting patient safety events to Patient Safety Organizations (PSOs). This activity is authorized by the Patient Safety and Quality Improvement Act of 2005 (Patient Safety Act) and the Patient Safety and Quality Improvement Final Rule (Patient Safety Rule)

	National Library of Medicine (NLM) Common Data Elements (CDE) Repository
	http://www.nlm.nih.gov/cde/ 
	 NIH encourages the use of common data elements (CDEs) in clinical research, patient registries, and other human subject research in order to improve data quality and opportunities for comparison and combination of data from multiple studies and with electronic health records. This portal provides access to NIH-supported CDE initiatives and other tools and resources that can assist investigators developing protocols for data collection.

	Public Health Reporting Initiative (PHRi)
	http://wiki.siframework.org/Public+Health+Reporting+Initiative 
	 Within the S&I Framework is the Public Health Reporting Initiative (PHRI), a community-led project focused on simplifying public health reporting and ensuring EHR interoperability with public health information systems. PHRI hopes to create a new public health reporting objective for Meaningful Use Stage 3 that is broader than the current program-specific objectives and will lay the ground work for public health reporting in the future.
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Appendix C: Glossary & Acronyms
	Glossary Terms
	Working Definition

	Archiver
	An archiver is a functional program or standard that creates read only (uneditable) copies of health records to be stored by an EHR system in an internal or external repository. The Archiver can also be internal or external to the EHR system.

	Auto-Populate
	When form fields are automatically filled in for certain, common, or cross-walked data elements for the user by the system.

	Cache
	A mechanism for temporary storage of a document, prior to being permanently saved.

	Cardiac Catheterization
	The process of inserting a catheter into a chamber or vessel in the heart.

	Clinical Informaticians
	Professionals who practice clinical informatics (increasingly known as informaticians) collaborate with other health care and information technology professionals to promote patient care that is safe, efficient, effective, timely, patient-centered, and equitable. Clinical informaticians transform health care by analyzing, designing, implementing, and evaluating information and communication systems that enhance individual and population health outcomes, improve patient care, and strengthen the clinician-patient relationship.

	Common Data Elements (CDEs)
	Common Data Elements are standardized data elements expressing the needs of a certain domain, implying both a purpose and a governance process for the identification of the term.  For the purposes of the SDC initiative a standard format for CDEs will be defined in the Standards & Harmonization Phase of the initiative.

	Common Formats
	Agency for Healthcare Research and Quality (AHRQ) coordinates the development of Common Formats for reporting patient safety events to Patient Safety Organizations (PSOs).

	Consent Directive
	“Consent Directives are the consumer-based set of options regarding the consumer's preferences in regards to the control (access, use, disclosure, collection, etc.) of their electronic health records.” 


	Coronary Stent
	A wire mesh that is installed with a catheter and expanded within artery vessel to provide structural support and allow normal blood flow to occur.

	Deployment Balloon
	A small medical balloon that is deployed via a catheter within the coronary stent. When inflated, this balloon expands the coronary stent mesh into a locked cylindrical position. The deployment balloon is then removed from the patient along with the catheter.

	Diazepam
	This medicine is a benzodiazepine. It is often used to treat anxiety, muscle spasms and other medical conditions.

	Durable Medical Equipment
	Technical terminology to describe specialized, physically "durable" medical equipment with the purpose of aiding a patient while at home or outside of a hospital setting.

	eCRF (Electronic Case Reporting Form)
	Electronic questionnaire specifically used in clinical trial research. The Case Report Form is the tool used by the sponsor of the clinical trial to collect data from each participating site. All data on each patient participating in a clinical trial are held and/or documented in the CRF, including adverse events.

	EHR/EMR/PHR System Vendors
	An organization which develops, sells, and sometimes installs, an EHR, EMR or PHR System for customer organizations.

	Electronic Data Capture (EDC), Data mart/warehouse Vendors
	An organization which develops, sells, and sometimes installs, an EDC or data mart/warehouse product for customer organizations.

An EDC system is a computerized system designed for the collection of clinical data in electronic format for use in clinical trials. EDC replaces the traditional paper-based data collection methodology to streamline data collection for medical products.

	Electronic Health Record (EHR)
	The electronic health record is a longitudinal electronic record of patient health information generated in one or more encounters in any care delivery setting. This information may include patient demographics, progress notes, problems, medications, vital signs, past medical history, immunizations, laboratory information and radiology reports.

	End User
	Refers to any end user that is intended to or permitted to access the health record form(s) (i.e. patient, healthcare provider, specialist, researcher etc.).

	External Data Repository
	A database, outside of the EHR system, where external data is stored. 

	External Form
	Any template/form that is not formatted with SDC standards.

	Federal Agencies
	Organizations within the federal government that deliver, regulate or provide funding for health and health care

	Form/Template
	Refers to a form or template with data entry fields that will be filled out by an end user or provider.

	Forms Manager
	The forms manager is a program utility that finds a requested form and populates patient data as provided from an external EHR system.

	Health Insurance Portability and Accountability Act (HIPAA)
	Health Insurance Portability and Accountability Act (1996): act that protects health insurance coverage for workers and their families when they change or lose their jobs; The basis  privacy policy relating an individual's protected health information, providers and payers.

	Healthcare Information Exchange (HIE) System Vendors
	An organization which develops, sells, and sometimes installs, an HIE for customer organizations.

	Healthcare Payer/Purchaser
	A third-party entity that establishes indications and limitations of coverage for payments or underwrites coverage for healthcare expense.

	Healthcare Professionals (Also referred to as Individual Providers)
	Healthcare providers with patient care responsibilities (including physicians, advanced practice nurses, physician assistants, nurses, psychologists, emergency care providers, home health providers, definitive care providers, pharmacists) and other personnel involved in patient care.

	Incident
	In patient safety, a patient safety event that reached a patient and either resulted in no harm (no harm incident) or harm (harm incident). The concept “reached a patient” encompasses any action by a healthcare practitioner or worker or healthcare circumstance that exposes a patient to harm. For example: if a nurse gives a patient an incorrect medication to take and the patient recognizes it as such and refuses to take it, an incident has occurred. 

	Integration Profile
	IHE Integration Profiles specify precisely how standards are to be used to address these needs, eliminating ambiguities, reducing configuration and interfacing costs, and ensuring a higher level of practical interoperability. IHE is now truly multi-domain with Integration Profiles for Radiology, Cardiology, Laboratory and Information Technology (IT) Infrastructure, which enable interoperability both within and across multiple enterprises.

	Learning Health System
	“A Learning Health System (LHS) is one in which progress in science, informatics, and care culture align to generate new knowledge as an ongoing, natural by-product of the care experience, and seamlessly refine and deliver best practices for continuous improvement in health and health care.” 


	Metadata
	A set of data that describes and gives information about other data.

	Patient Advocates
	A person who helps a patient work with others who have an effect on the patient's health, including doctors, insurance companies, employers, case managers, and lawyers. A patient advocate helps resolve issues about health care, medical bills, and job discrimination related to a patient's medical condition.

	Patient Safety Event
	A patient involved event that has compromised the safety of a patient or patients. These events are each addressed in different ways according to the severity of the incident.

	Patient Safety Event Reporting System Vendors
	Patient Safety Event Reporting Systems: applications which may, among other things, generate, send, or receive Patient Safety Event Reports

	Patient Safety Organizations (PSOs)
	Organizations that share the goal of improving the quality and safety of health care delivery, including public or private entities, profit or not-for-profit entities, provider entities such as hospital chains, and other entities that establish special components.

	Patients
	Members of the public who require healthcare services from ambulatory, emergency department, physician’s office, and/or a public health agency/department.

	Presentation
	Refers to the development of a front end or graphical user interface (GUI).

	Privacy and Security Experts
	Professional in designing, implementing, and administering comprehensive privacy and security protection programs in all types of healthcare organizations, aligned with regulation and healthcare reform.

	Provider
	A provider describes any medical personnel that may come in contact with the patient, handle a patient's EHR Form, or provide a patient with medical care. This includes, but is not limited to personnel that handle transitional care or direct care. The following are examples of providers: doctors, nurse practitioners, nurses, unit clerks, clinical researchers, medical residents, EMTs, emergency care personnel, medical aids, etc.

	Provider Organizations
	Organizations that are engaged in or support the delivery of healthcare. These organizations include but are not limited to hospitals, ambulatory centers, provider practices, integrated delivery systems, preferred provider organizations, health maintenance organizations, accountable care organizations, academic health systems, and professional societies.

	Public Health Agency
	An entity under the jurisdiction of the U.S. Department of Health and Human Services, tribal organization, State level and/or city/county level administration that serves a public health function.

	Public Health Information System Vendors/Suppliers
	Applications which may, among other things, receive Public health Reports

	Public Health Organization (State/Local)
	State or Local health department agencies that oversee and manage public health activities within their respective geographies.

	Quality improvement/ measurement organizations
	A group of doctors and healthcare experts to check on and improve the care given to people. For example, QIO’s are key stakeholders in Hospital Acquired Infection reporting and in a range of care and transitions of care issues including the reporting and control of healthcare associated infections. 

	Quality Reporting Agency
	Designed to improve the outcomes and quality of health care, reduce its costs, address patient safety and medical errors, and broaden access to effective services. For compliance purposes, providers are required to submit a set of quality measures to these agencies. 

	Reportable Condition
	A reportable condition is a condition that can be considered of great public interest and importance. State and local health organizations require that these conditions be reported when they are diagnosed by doctors or laboratories.

	Repository for CDE
	Entity responsible for Storage and retrieval for Common Data Elements.

	Research Organizations
	Organizations that conduct research activities in certain health, medical, biopharmaceutical, or similar fields to address challenges that could benefit a broad group of people. These organizations include academic research organizations such as universities and medical schools, biopharmaceutical companies, biomedical device companies, health research foundations, Federal health research agencies, etc. 

	Small HIT Vendors
	Refers to healthcare vendors that are smaller and may be unable of utilizing or implementing an EHR system.

	Standards Organizations
	Organizations whose purpose is to define, harmonize and integrate standards that will meet clinical and business needs for sharing information among organizations and for system interoperability.  Includes Standards Development Organizations (SDOs) as accredited by the American National Standards Institute (ANSI), as well as consortia and other standards bodies.

	System Packages
	The action when form data concatenates or “packages” itself in a manner that is fit for transmission and storage on a database.

	User Stories
	Any potential scenario that involves an End user accessing the system.

	Vocabulary & Terminology Owners
	Organization whose purpose it is to define, harmonize, and maintain clinical terminologies and vocabulary that will meet information sharing needs to drive towards system interoperability and standardization.

	XML
	Extensible Markup Language (XML) is a markup language that defines a set of rules for encoding documents in a format that is both human-readable and machine-readable.
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	Glossary Acronyms
	Working Definition

	21 CFR part 11
	 Federal regulation that offers guidelines on electronic records and electronic signatures (ERES)

	38 USC § 7332
	Confidentiality of certain medical records

	AHRQ
	Agency for Healthcare Research and Quality

	API
	Application Programming Interface

	ASPE
	Assistant Secretary for Planning and Evaluation

	ASTER
	Adverse Spontaneous Triggered Events Reports

	ASTER-D
	Adverse Spontaneous Triggered Events Reporting for Devices

	caDSR
	Cancer Data Standards Registry and Repository

	CDC
	Centers for Disease Control

	CDE
	Common Data Elements

	CDISC
	Clinical Data Interchange Standards Consortium

	CER
	Comparative Effectiveness Research

	CMS
	Center for Medicare/Medicaid Services

	DARTnet
	Distributed Ambulatory Research in Therapeutics Network

	DOD
	Department of Defense

	DOT
	The Department of Transportation

	eCRF 
	Electronic Case Reporting Form

	EDC
	Electronic Data Capture

	EDM
	Electronic Data Methods

	EHR
	Electronic Health Record

	eMERGE
	Electronic Medical Records and Genomics Network

	EMR
	Electronic Medical Record

	ePRO
	Electronic Patient-Reported Outcome

	EVS
	Enterprise Vocabulary Services

	FDA
	Food and Drug Administration

	FITBIR
	Federal Interagency Traumatic Brain Injury Research

	HeD
	Health eDecisions

	HHS
	Department of Health and Human Services

	HIE
	Health Information Exchange

	HIPAA
	Health Insurance Portability and Accountability Act

	HITECH
	Health Information Technology for Economic and Clinical Health Act of 2009

	HRSA
	Human Resources and Service Administration

	IHE
	Integrating the Healthcare Enterprise

	IOM
	Institute of Medicine

	MAR
	Medication Administration Record

	NCI
	National Cancer Institute

	NIH
	National Institutes of Health

	NLM
	National Library of Medicine

	ONC
	Office of the National Coordinator for Health Information Technology

	PCOR
	Patient-Centered Outcomes Research

	PhenX
	Consensus measures for Phenotypes and eXposures

	PHR
	Personal Health Record

	PROMIS
	Patient Reported Outcomes Measurement System

	PSO
	Patient Safety Organization

	QI
	Quality Improvement

	RFD
	Retrieve Form for Data Capture

	S&I
	Standards and Interoperability

	SDC
	Structured Data Capture 

	SDO
	Standards Delivery Organization

	SHARPn
	Strategic Health IT Advanced Research Projects for normalization

	SSA
	Social Security Administration

	VA
	Department of Veteran Affairs

	XML
	Extensible Markup Language
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Appendix D: Actions & Expressions – Full Detailed List
This list was derived from the S&I Framework Health eDecisions initiative, and It is recognized that this list may need to be updated in Standards & Harmonization or Piloting given the technical solution.
	Actions Names & Expressions

	Section Name & Description
	#
	Data Elements
	Data Element Descriptions
	Single or Multiple
	Element name(s)

	Generic Expression Descriptors

	Name: Actions & Expressions

Description: Logic used to describe dependencies between fields within forms or to express data validation requirements
	1
	Expression
	The Expression type defines the abstract base type for all expressions used in the HeDS expression language.
	Single
	description

	
	2
	UnaryExpression
	The UnaryExpression type defines the abstract base type for all expressions that take a single argument.
	Single
	operand

	
	3
	BinaryExpression
	The BinaryExpression type defines the abstract base type for all expressions that take two arguments.
	Single 
	operand

	
	4
	TernaryExpression
	The TernaryExpression type defines the abstract base type for all expressions that take three arguments.
	Single
	operand

	
	5
	NaryExpression
	The NaryExpression type defines an abstract base class for an expression that takes any number of arguments, including zero.
	Single
	operand

	
	6
	ExpressionDef
	The ExpressionDef type defines an expression and an associated name that can be referenced by any expression in the artifact. The name must be unique within the artifact.
	Single
	Expression

	
	7
	ExpressionRef
	The ExpressionRef type defines an expression that references a previously defined NamedExpression. The result of evaluating an ExpressionReference is the result of evaluating the referenced NamedExpression.
	Single
	NA

	
	8
	ParameterDef
	The ParameterDef defines a parameter that can be referenced by name anywhere within an expression. Parameters are defined at the artifact level, and may be provided as part of the payload for an evaluation request. If no parameter value is provided, the default element is used to provide the value for the parameter. If no parameter or default is provided, the parameter is defined to be null.
	Single
	default

	
	9
	ParameterRef
	The ParameterRef expression allows the value of a parameter to be referenced as part of an expression.
	Single
	NA

	
	Literals

	
	10
	Literal
	The Literal type defines a single scalar value. For example, the literal 5, the boolean value true or the string "Code."
	Single
	NA

	
	11
	ComplexLiteral
	The ComplexLiteral expression allows an xml literal of any type to be included in an expression.
	Single
	NA

	
	12
	Convert
	Converts a value to a specific type.
	Single
	NA

	
	13
	PropertyExpression
	The PropertyExpression type is used within the ObjectLiteral type to provide the value of a specific property within an object literal expression.
	Single
	Value

	
	14
	ObjectExpression
	The ObjectExpression type allows objects of any type to be built up as an expression. The objectType attribute specifies the type of the object being built, and the list of property elements specifies the values for the properties of the object. Note that the value of a property may be any expression, including another ObjectLiteral.
	Single
	property

	
	15
	ObjectRedefine
	The ObjectRedefine expression returns an object of the same type as the source argument, with the same values for each property, except the values of the properties listed in the property elements. For those properties, the values will be set based on the expressions in those elements. This operator allows an object to be "copied" with new values specified only for a given list of properties.
	Multiple
	source
property

	
	Intervals

	
	16
	Interval
	 The Interval selector defines an interval value. An interval must be defined on values that support comparison, as well as successor and predecessor values. The beginning and ending of the interval may each be defined as open or closed. The default is closed, indicating an inclusive interval.
	Multiple
	begin
end

	
	17
	List
	The List selector returns a value of type List, whose elements are the result of evaluating the arguments to the List selector, in order.
	Multiple
	element

	
	Logical Operators

	
	18
	And
	The And operator returns the logical conjunction of its arguments. Note that this operator is defined as n-ary, allowing any number of arguments. The result of And with no arguments is defined to be false. The result of an And with a single argument is defined to be the result of the argument. The result of  and with two arguments is defined using 3-valued logic semantics. This means that if either argument is false, the result is false; if both arguments are true, the result is true; otherwise, the result is null. The result of more than two arguments is defined as successive invocations of And.
	Single
	NA

	
	19
	Or
	The Or operator returns the logical disjunction of its arguments. Note that this operator is defined as n-ary, allowing any number of arguments. The result of Or with no arguments is defined to be true. The result of Or with a single argument is defined to be the result of the argument. The result of Or with two arguments is defined using 3-valued logic semantics. This means that if either argument is true, the result is true; if both arguments are false, the result is false; otherwise, the result is null. The result of more than two arguments is defined as successive invocations of Or.
	Single
	NA

	
	20
	Not
	The Not operator returns the logical negation of its argument. If the argument is true, the result is false; if the argument is false, the result is true; otherwise, the result is null.
	Single
	NA

	
	21
	Conditional
	The Conditional operator evaluates a condition, and returns the then argument if condition evaluates to true; otherwise the result of the else argument is returned.
	Multiple
	condition
then
else

	
	22
	CaseItem
	No Description
	Multiple
	when
then

	
	23
	Case
	The case operator allows for multiple conditional expressions to be chained together in a single expression, rather than having to nest multiple Conditional operators. In addition, the comparand operand provides a variant on the case that allows a single value to be compared in each conditional.
If a comparand is not provided, the type of each when element of the caseItems within the Case is expected to be boolean. If a comparand is provided, the type of each when element of the caseItems within the Case is expected to be of the same type as the comparand. 
An else element must always be provided. The type of all then elements, and the else element, must be the same is, and is the resulting type of the Case operator.
	Multiple
	compareAnd
caseItem
else

	
	24
	Null
	Returns a typed null.
	Single
	NA

	
	25
	IsNull
	Returns true if the argument evaluates to null, false otherwise.
	Single
	NA

	
	26
	IfNull
	If the first argument evaluates to null, returns the result of the second argument. Otherwise, returns the result of the first argument.
	Single
	NA

	
	27
	Coalesce
	Returns the result of the first argument that evaluates is not null.
	Single
	NA

	
	Comparison Operators

	
	28
	Equal
	The Equal operator returns true if the arguments are equal; and false otherwise. Equality semantics are defined to be value-based. This means for scalars that equality returns true if and only if the result of each argument evaluates to the same value. For object types, this means that equality returns true if and only if the objects are of the same type, and the values for all properties are the same. For list types, this means that equality returns true if and only if the lists contain elements of the same type, have the same number of elements, and for each element in the lists, the elements are equal using the same semantics. For interval types, equality returns true if and only if the intervals are over the same point type, and they have the same value for the beginning and ending points of the interval.
	Single
	NA

	
	29
	NotEqual
	The NotEqual operator returns true if its argument are not the  same value. The NotEqual operator is a shorthand for invocation of logical negation of the Equal operator.
	Single
	NA

	
	30
	Less
	Returns true if the first argument is less than the second argument. If either argument is null, the result is null.
	Single
	NA

	
	31
	Greater
	Returns true if the first argument is greater than the second argument. If either argument is null, the result is null.
	Single
	NA

	
	32
	LessOrEqual
	Returns true if the first argument is less than or equal to the second argument. If either argument is null, the result is null.
	Single
	NA

	
	33
	GreaterOrEqual
	Returns true if the first argument is greater than or equal to the second argument. If either argument is null, the result is null.
	Single
	NA

	
	Arithmetic Operators

	
	34
	Add
	The Add operator performs numeric addition of its arguments. If either argument is null, the result is null.
	Single
	NA

	
	35
	Subtract
	The Subtract operator performs numeric subtraction of its arguments. If either argument is null, the result is null.
	Single
	NA

	
	36
	Multiply
	The Multiply operator performs numeric multiplication of its arguments. If either argument is null, the result is null.
	Single
	NA

	
	37
	Divide
	The Divide operator performs numeric division of its arguments. Note that the result of Divide is a decimal, even if its arguments are integers. If either argument is null, the result is null.
	Single
	NA

	
	38
	TruncateDivide
	The TruncatedDivide operator performs integer division of its arguments. If either argument is null, the result is null.
	Single
	NA

	
	39
	Modulo
	The Modulo operator computes the remainder of the division of its arguments. If either argument is null, the result is null.
	Single
	NA

	
	40
	Ceiling
	The Ceiling operator returns the first integer greater than or equal to the argument. If the argument is null, the result is null.
	Single
	NA

	
	41
	Floor
	The Floor operator returns the first integer less than or equal to the argument. If the argument is null, the result is null.
	Single
	NA

	
	42
	Abs
	The Abs operator returns the absolute value of its argument. If the argument is null, the result is null.
	Single
	NA

	
	43
	Negate
	The Negate operator returns the negative of its argument. If the argument is null, the result is null.
	Single
	NA

	
	44
	Round
	The Round operator returns the nearest integer to its argument. The semantics of round are defined as a traditional round, meaning that a decimal value of 0.5 or higher wil to 1. If the argument is null, the result is null. If specified, precision determines the decimal place at which the rounding will occur. If precision is not specified or null, 0 is assumed.
	Multiple
	operand
precision

	
	45
	Ln
	The Ln operator computes the natural logarithm of its argument. If the argument is null, the result is null.
	Single
	NA

	
	46
	Log
	The Log operator computes the logarithm of its first argument, using the second argument as the base. If either argument is null, the result is null.
	Single
	NA

	
	47
	Power
	The Power operator raises the first argument to the power given by the second argument. If either argument is null, the result is null.
	Single
	NA

	
	48
	Succ
	The Succ operator returns the successor of the argument. For example, the successor of 1 is 2. If the argument is null, the result is null.
	Single
	NA

	
	49
	Pred
	The Pred operator returns the predecessor of the argument. For example, the predecessor of 2 is 1. If the argument is null, the result is null.
	Single
	NA

	
	String Operators

	
	50
	Concat
	The Concat operator performs string concatenation of its arguments. If any argument is null, the result is null.
	Single
	NA

	
	51
	Combine
	The Combine operator combines a list of strings, optionally separating each string with the given separator.
	Multiple
	source
separator

	
	52
	Split
	The Split operator splits a string into a list of strings using a separator. If the stringToSplit argument is null, the result is null. If the stringToSplit argument does not contain any appearances of the separator, the result is a list of strings containing one element that is value of the stringToSplit argument.
	Multiple
	stringToSplit
separator

	
	53
	Length
	Returns the length of its argument. For strings, the length is the number of characters in the string. For intervals, the length is defined as the ending point minus the beginning point. If the argument is null, the result is null.
	Single
	NA

	
	54
	Upper
	Returns the upper case of its argument. If the argument is null, the result is null.
	Single
	NA

	
	55
	Lower
	Returns the lower case of its argument. If the argument is null, the result is null.
	Single
	NA

	
	56
	First
	Returns the first element in a list. If the order by attribute is specified, the list is sorted by that ordering prior to returning the first element.
	Multiple
	source
orderBy

	
	57
	Last
	Returns the last element in a list. If the order by attribute is specified, the list is sorted by that ordering prior to returning the last element.
	Multiple
	source
orderBy

	
	58
	Indexer
	Returns the indexth element in a string or list. Indexes in strings and lists are defined to be one-based. If either argument is null,﻿  the result is null.
	Multiple
	operand
index

	
	59
	Pos
	Pos returns the 1-based index of the given pattern in the given string.
	Multiple
	pattern
string

	
	60
	Substring
	Substring returns the string within stringToSub, beginning at the 1-based index startIndex, and consisting of length characters. If length is ommitted, the substring returned starts at startIndex and continues to the end of stringToSub.
	Multiple
	stringToSub
startIndex
length

	
	Temporal Operators

	
	61
	DateGranularity
	DateGranularity specifies the granularities available for temporal operations such as DateAdd, DateDiff, and DatePart.
	Single
	NA

	
	62
	DateAdd
	DateAdd adds numberOfPeriods date periods of the specified granularity to the given date. Note that this is different than adding an Interval to a date time, because for operations on granularities such as month and year, the interval is not well-defined due to varying month and year lengths. As a result, DateAdd is used to provide well-defined and consistent semantics for date arithmetic involving months and years.
	Multiple
	date
granularity
numberOfPeriods

	
	63
	DateDiff
	DateDiff returns the number of granularity boundaries occurring between startDate and endDate.
	Multiple
	startDate
endDate
granularity

	
	64
	DatePart
	DatePart returns the granularity component of the given date.
	Multiple
	date
granularity

	
	65
	Today
	Returns the date (with no time component) of the start timestamp associated with the evaluation request. See the Now operator for more information on the rationale for defining the Today operator in this way.
	Single
	NA

	
	66
	Now
	Returns the date and time of the start timestamp associated with the evaluation request. Now is defined in this way for two reasons:
1) The operation will always return the same value within any given evaluation, ensuring that the result of an expression containing Now will always return the same result.
﻿2) The operation will return the timestamp associated with the evaluation request, allowing the evaluation to be performed with the same timezone information as the data delivered with the evaluation request.
	Single
	NA

	
	67
	Date
	Constructs a date/time value from the given components.
	Multiple
	Year, month, day, hour, minute, second, millisecond

	
	68
	Contains
	Returns true if the given source contains the given element. There are four overloads of this operator: 
List, Scalar : The type of the scalar must be the same as the element type of the list. 
List, List : The element type of both lists must be the same. 
Interval, Scalar : The type of the scalar must be the same as the point type of the interval. 
Interval, Interval : The point type of both intervals must be the same.
	Multiple
	source
element

	
	69
	Within
	Returns true if the given element is in the given interval. There are two overloads of this operator: 
Scalar, Interval : The type of the scalar must be the same as the point type of the interval. 
Interval, Interval : The point type of both intervals must be the same.
	Multiple
	element
interval

	
	70
	ProperContains
	Returns true if the first operand contains the second, and is strictly larger. There are two overloads of this operator:
List, List : The element type of both lists must be the same.
Interval, Interval : The point type of both intervals must be the same.
	Single
	NA

	
	71
	ProperIn
	Returns true if the first operand is in the second, and is strictly smaller. There are two overloads of this operator:
List, List : The element type of both lists must be the same.
Interval, Interval : The point type of both intervals must be the same.
	Single
	NA

	
	72
	Before
	Returns true if the first interval ends before the second one starts. In other words, if the ending point of the first interval is less than the starting point of the second interval.
	Single
	NA

	
	73
	After
	Returns true if the first interval starts after the second one ends. In other words, if the starting point of the first interval is greater than the ending point of the second interval.
	Single
	NA

	
	74
	Meets
	Returns true if the first interval ends on the starting point of the second, or if the first interval starts on the ending point of the second. In other words, if the ending point of the first interval is equal to the starting point of the second, or if the starting point of the first interval is equal to the ending point of the second.
	Single
	NA

	
	75
	Overlaps
	Returns true if the first interval overlaps the second. In other words, if the ending point of the first interval is greater than or equal to the starting point of the second interval, or if the starting point of the first interval is less than or equal to the ending point of the second interval.
	Single
	NA

	
	76
	Union
	Returns the union of the operands. This operator has two overloads:
﻿List, Interval﻿  ﻿  ﻿  ﻿  
For the list overload, this operator returns a list with all elements from all operands.

For the interval overload, this operator returns the interval that starts at the earliest starting point in the operands, and ends at the latest starting point in the operands. Note that if the operands do not overlap, this operator returns null.
	Single
	NA

	
	77
	Intersect
	Returns the intersection of the operands. This operator has two overloads:
List, Interval
For the list overload, this operator returns a list with the elements that appear in the lists.

For the interval overload, this operator returns the interval that defines the overlapping portion of the operands. Note that if the operands do not overlap, this operator returns null.
	Single
	NA

	
	78
	Difference
	Returns the difference of the two operands. This operator has two overloads:
﻿List, List
Interval, Interval

For the list overload, this operator returns a list with the elements that appear in the first operand, that do not appear in the second operand.

﻿For the interval overload, this operator returns the portion of the first interval that does not overlap with the second. Note that if the operands do not overlap, or if the second operand is completely contained within the first, this operator returns null.
	Single
	NA

	
	79
	Begin
	Returns the starting point of the interval operand.
	Single
	NA

	
	80
	End
	Returns the ending point of the interval operand.
	Single
	NA

	
	81
	IsEmpty
	Returns true if the list contains no elements.
	Single
	NA

	
	82
	IsNotEmpty
	Returns true if the list contains any elements.
	Single
	NA

	
	83
	Filter
	The filter expression returns a list with only those elements in the source list for which the condition element evaluates to true.
	Multiple
	source
condition
scope

	
	84
	IndexOf
	IndexOf returns the 1-based index of the given element in the given source list.
	Multiple
	source
element

	
	85
	In
	Returns true if the given element is in the source element. There are four overloads of this operator: 
Scalar, List : The type of the scalar must be the same as the element type of the list. 
List, List : The element type of both lists must be the same.
	Multiple
	element
collection

	
	86
	Sort
	Returns a list with all the elements in source, sorted by the given orderBy.
	Multiple
	source
orderBy

	
	87
	ForEach
	The ForEach expression iterates over the list of elements in the source element, and returns a list with the same number of elements, where each element in the new list is the result of evaluating the element expression for each element in the source list.
	Multiple
	source
element
scope

	
	88
	Distinct
	The Distinct operator takes a list of elements and returns a list containing only the unique elements within the input. For example, given the list of integers { 1, 1, 1, 2, 2, 3, 4, 4 }, the result of Distinct would be { 1, 2, 3, 4 }.

The operator uses equality comparison semantics as defined in the Equal operator.
	Multiple
	source

	
	89
	Current
	The Current expression returns the value of the object currently in scope. For example, within an ForEach expression, this returns the current element being considered in the iteration.
	Multiple
	scope

	
	Aggregate Operators

	
	90
	AggregateExpression
	Aggregate expressions perform operations on lists of data, either directly on a list of scalars, or indirectly on a list of objects, with a reference to a property present on each object in the list.
Aggregate expressions deal with missing information by excluding missing values from consideration before performing the aggregated operation. For example, in a Sum over Dose, any instance of Medication with no value for Dose would be ignored.
An aggregate operation performed over an empty list is defined to return null, except as noted in the documentation for each operator (Count, AllTrue, and AnyTrue are the exceptions).
	Multiple
	source
path

	
	91
	Count
	Returns the number of non-null elements in the source. If a path is specified, the count returns the number of elements that have a value for the property specified by the path.
	Single
	NA

	
	92
	Sum
	Returns the sum of non-null elements in the source. If a path is specified, elements with no value for the property specified by the path are ignored. If source contains no non-null elements, null is returned.
	Single
	NA

	
	93
	Min
	Returns the minimum element in the source. If a path is specified, elements with no value for the property specified by the path are ignored. If source contains no non-null elements, null is returned.
	Single
	NA

	
	94
	Max
	Returns the maximum element in the source. If a path is specified, elements with no value for the property specified by the path are ignored. If source contains no non-null elements, null is returned.
	Single
	NA

	
	95
	Avg
	Returns the average of the elements in source. If a path is specified, elements with no value for the property specified by the path are ignored. If source contains no non-null elements, null is returned.
	Single
	NA

	
	96
	AllTrue
	Returns true if all the elements in source are true. If a path is specified, elements with no value for the property specified by the path are ignored. If source contains no non-null elements, true is returned.
	Single
	NA

	
	97
	AnyTrue
	Returns true if any element in source is true. If a path is specified, elements with no value for the property specified by the path are ignored. If source contains no non-null elements, false is returned.
	Single
	NA

	
	98
	Property
	Returns the value of the property on source specified by the path attribute.
If the path attribute contains qualifiers, each qualifier is traversed to obtain the actual value.
If a scope is specified, the name is used to resolve the scope in which the path will be resolved. Scopes can be named by operators such as Filter and ForEach. ﻿Property expressions can also be used to access the individual points and open indicators for interval types using the property names begin, end, beginOpen, and endOpen.
	Multiple
	source
path
scope

	
	Literal Expressions

	
	99
	AddressLiteral
	Returns a value of type AD with the given attributes.

 Attribute(s): use
	Single
	part

	
	100
	BooleanLiteral
	Returns a value of type BL with the given attributes.

 Attribute(s): value
	Single
	NA

	
	101
	CodeLiteral
	Returns a value of type CD with the given attributes.

 Attribute(s): codeSystem, code, codeSystemName, displayName
	Single
	NA

	
	102
	CodeOrdinalLiteral
	Returns a value of type CO with the given attributes.

Attribute(s): codeSystem, code, codeSystemName, displayName
	Single
	NA

	
	103
	SimpleCodeLiteral
	Returns a value of type CS with the given attributes.

 Attribute(s): code
	Single
	NA

	
	104
	EntityNameLiteral
	Returns a value of type EN with the given attributes.

 Attribute(s): use
	Single
	part

	
	105
	IdentifierLiteral
	Returns a value of type II with the given attributes.

 Attribute(s): root, extension
	Single
	NA

	
	106
	IntegerLiteral
	Returns a value of type INT with the given attributes.

 Attribute(s): value
	Single
	NA

	
	107
	IntegerIntervalLiteral
	Returns a value of type IVL_INT with the given attributes.

 Attribute(s): low, high, lowIsInclusive, highIsInclusive
	Single
	NA

	
	108
	PhysicalQuantityIntervalLiteral
	Returns a value of type IVL_PQ with the given attributes.

 Attribute Groups: dt:ATTR_PQ_LOW, dt:ATTR_PQ_HIGH

Attribute(s): lowIsInclusive, highIsInclusive
	Single
	NA

	
	109
	IntegerRatioIntervalLiteral
	Returns a value of type IVL_RTO_INT with the given attributes.

 Attribute Groups: dt:ATTR_RTO_INT_LOW, dt:ATTR_RTO_INT_HIGH

Attribute(s): lowIsInclusive, highIsInclusive
	Single
	NA

	
	110
	PhysicalQuantityRatioInterval
	Returns a value of type IVL_RTO_PQ with the given attributes.

 Attribute Groups: dt:ATTR_RTO_PQ_LOW  dt:ATTR_RTO_PQ_HIGH

Attribute(s): lowIsInclusive, highIsInclusive
	Single
	NA

	
	111
	RealIntervalLiteral
	Returns a value of type IVL_REAL with the given attributes.

 Attribute(s): low, high, lowIsInclusive, highIsInclusive
	Single
	NA

	
	112
	TimeStampIntervalLiteral
	Returns a value of type IVL_TS with the given attributes.

 Attribute Groups: dt:ATTR_TS_LOW, dt:ATTR_TS_HIGH

Attribute(s): lowIsInclusive, highIsInclusive
	Single
	NA

	
	113
	PhysicalQuantityLiteral
	Returns a value of type PQ with the given attributes.

 Attribute Group: dt:ATTR_PQ
	Single
	NA

	
	114
	RealLiteral
	Returns a value of type Real with the given attributes.

 Attribute(s): dt:ATTR_PQ
	Single
	NA

	
	115
	IntegerRatioLiteral
	Returns a value of type RTO_INT with the given attributes.

 Attribute Group: dt:ATTR_RTO_INT
	Single
	NA

	
	116
	PhysicalQuantityRatioLiteral
	Returns a value of type RTO_PQ with the given attributes.

 Attribute Group: dt:ATTR_RTO_PQ
	Single
	NA

	
	117
	StringLiteral
	Returns a value of type ST with the given attributes.

 Attribute(s): value
	Single
	NA

	
	118
	UrlLiteral
	Returns a value of type TEL with the given attributes.

 Attribute(s): value, use, capabilities
	Single
	NA

	
	119
	TimeStampLiteral
	Returns a value of type TS with the given attributes.

 Attribute Group: dt:ATTR_TS
	Single
	NA

	
	120
	PeriodLiteral
	Returns a value of type PIVL_TS with the given attributes.
Phase: A prototype of the repeating interval specifying the duration of each occurrence and anchors the periodic interval sequence at a certain point in time.
Period:  A time duration specifying a reciprocal measure of the frequency at which the periodic interval repeats.

 Attribute(s): alignment, institutionSpecified

	Multiple
	phase
period

	
	Clinical Expressions

	
	121
	RequestCardinality
	RequestCardinality defines the expected cardinality of the request, single or multiple.
If a request results in a cardinality higher than expected, a run-time exception should be thrown.
	Single
	NA

	
	122
	RequestBase
	of a request is defined to return the same data for subsequent invocations within the same evaluation request. This means in particular that patient data updates made during the evaluation request are not visible to the artifact. In effect, the patient data is a snapshot of the data as of the start of the evaluation. This ensures strict deterministic and functional behavior of the artifact, and allows the implementation engine freedom to cache intermediate results in order to improve performance. The dataType attribute specifies the type of clinical data being requested. The templateId attribute specifies an optional template to be used. If specified, the request is defined to return only objects that conform to the template. The idProperty attribute specifies which property of the model contains the Id for the clinical statement.

The triggerType attribute optionally specifies whether this request should only include data that was accessed or updated as a result of some event that is triggering the evaluation of the artifact. This attribute is only valid on a request that is specified as the request for a data changed event trigger. The isInitial attribute determines whether the request is part of the initial data requirements for the artifact.
	Single
	timeOffSet

	
	123
	DataRequest
	 Extends RequestBase complexType

	Single
	NA

	
	124
	ClinicalRequest
	The clinical request expression defines clinical data that will be used by the artifact. The codes element optionally allows a set of codes to be provided. The codes list restricts the set of clinical statements returned to only those clinical statements that matched some code in the set.
The dateRange element optionally allows a date range to be provided. The clinical statements returned would be only those clinical statements whose date fell within the range specified. The codeProperty attribute optionally specifies which property of the model contains the Code or Codes for the clinical statement. The dateProperty attribute optionally specifies which property of the model contains the clinically relevant date for the clinical statement.
These properties (codeProperty and dateProperty) could potentially be specified elsewhere, rather than on each Request expression, but allowing them at the request expression level gives the most flexibility.
The useValueSets attribute determines whether references to value sets in the Codes element will be expanded, or left as value set references for the purposes of communicating across the data boundary. The useSubsumption attribute determines whether subsumption should be used to determine whether or not a given data item should be included in the result.
	Multiple
	codes
dateRange
subject

	
	125
	ValueSet
	Returns a list of codes whose elements are defined by the given value set authority for the given value set id and version. If version is an asterisk (*), the current version of the value
	Single
	NA

	
	126
	InValueSet
	Returns true if the given code, or list of codes, is in the given value set.
	Single
	NA

	
	127
	Subsumes
	This operator returns true if the operands were of the same code system, and the ancestor operand subsumed the descendant operand in the hierarchy of the code system. If the codes are the same code, the operator returns true.
	Multiple
	ancestor
descendant

	
	128
	SetSubsumes
	This operator returns the list of descendants that were subsumed by some code in the list of ancestors.
	Multiple
	ancestors
descendants


Appendix D – Table 14: Detailed List of Actions & Expressions
� Kahn, M., Raebel, M., Glanz, J. M., Riedlinger, K., & Steiner, J. (July 2012). A Pragmatic Framework for Single-site and Multisite Data Quality Assessment in Electronic Health Record-based Clinical Research. Medical Care, S21-S29. 


� American Medical Informatics Association. (2008) Advancing the Framework: Use of Health Data – A Report of a Working Conference of the American Medical Informatics Association


�  PricewaterhouseCoopers. (2009). Transforming healthcare through secondary use of health data. 


� � HYPERLINK "http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&rgn=div5&view=text&node=42:1.0.1.1.2&idno=42" �http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&rgn=div5&view=text&node=42:1.0.1.1.2&idno=42�


� � HYPERLINK "http://www.gpo.gov/fdsys/granule/USCODE-2011-title38/USCODE-2011-title38-partV-chap73-subchapIII-sec7332/content-detail.html" �http://www.gpo.gov/fdsys/granule/USCODE-2011-title38/USCODE-2011-title38-partV-chap73-subchapIII-sec7332/content-detail.html�: Public health reporting about a veteran's HIV status does not require consent but does require that the form includes a notification stipulating the purposes for which the reported data may be used and prohibiting redisclosure.


� http://wiki.siframework.org/share/view/47254038


� http://www.cdisc.org/content3049
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