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Executive Summary

Challenge: The use of EHR data for secondary purposes is limited due to a lack of uniformity in data structure, transport, and definitions across EHR systems. Streamlining EHR data in a structured way can accelerate quality and safety improvements, improve population health, and foster scientific research

Methodology: This project utilized the Standards and Interoperability (S&I) Framework and took advantage of its proven, structured approach to deliver standards, engage community, and allow all stakeholders visibility into each step of the project. The key stages of the S&I Framework included: Pre-Discovery, Use Case Development, Identification Evaluation and Harmonization of Standards, Implementation Support, Standards Development and Balloting, and Pilots and Evaluation. 

Pilots and Lessons Learned: The SDC pilots successfully tested FormDesign, Integrating the Healthcare Enterprise (IHE) RequestForm and SubmitForm, transmitted a form to other pilot systems, and produced an SDC Form Manager.
 
Conclusion: The pilot results concluded SDC forms are an efficient mechanism to achieve interoperability with standardized structured clinical content.
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[bookmark: _Toc354136640]Challenge
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.
A multi-pronged approach is warranted. 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, comparative effectiveness research and patient safety monitoring.
The Office of the National Coordinator for Health IT (ONC) 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 both the results of and lessons learned in prior efforts to bring consensus to this next critical aspect of our collective health data infrastructure.
[bookmark: _Toc354136641]Structured Data Capture (SDC)

The Structured Data Capture (SDC) Initiative provides a standards-based infrastructure for the capture and use of patient-level data in electronic health record (EHR) systems for adverse event reporting, public health reporting, and scientific research. SDC comprises a form, data elements, pre-population and transport components, which provide a mechanism for linking structured EHR data to external data repositories. This model helps advance clinical quality and safety, population health, and research. 

The initiative adopted and enhanced four national standards specific to the following:
· Data elements used for completing, structuring, or designing electronic forms/templates
· Standardizing EHR interaction functions
· Auto-populating forms/templates
· Transporting structured data between systems

SDC pilot teams:
· The College of American Pathologists
· California Cancer Registry
· The University of California, San Francisco
The SDC Workflow steps include the following:
1. Form Filler requests a form/template from a Form Manager.
2. Form Manager sends the requested form/template to the Form Filler.
3. Form Filler converts, populates, and displays the form.
4. Form Filler stores/transmits the structured data to an external data repository.
5. Upon request, the external data repository extracts, transforms, and sends the completed structured data to the end user.

[bookmark: _Toc354136642]Goals of SDC

The goals for the SDC Initiative include the following: 
· Provide an infrastructure to standardize the capture and expanded use of patient-level data collected within an EHR
Short-Term Goal:
· 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
Long-Term Goal:
· 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 SDC 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 consensus-driven 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 to all parties.
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 ‘Common Formats’ for patient safety events.
4. Proliferation and use of NIH-identified and curated CDEs for PCOR and AHRQ ‘Common Formats’ for patient safety event reporting
5. Development or identification of four national standards specific for: CDEs used to fill 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
[bookmark: _Toc354136643]Methodology
[bookmark: _Toc354136644]Scope 
This initiative will develop and validate standards-based data architecture so that a structured set of data can be accessed from EHRs and be 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. 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; and
· 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. For the purposes of this initiative, the data collected will not be stored within the EHR system. In sharing this data, ONC recognizes that certain forms 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 XML and the 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 ONC . 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, and the AHRQ ‘Common Formats’ and Electronic Data Methods (EDM) Forum for Comparative Effectiveness Research (CER).
[image: ]
Figure 1: Structured Data Capture Initiative Workflow
[bookmark: _Toc354136645]	
[bookmark: _Toc354136646]Use Case Development
The SDC Use Case was developed during the discovery phase of the SDC Initiative. The purpose of the discovery phase was to identify the use cases and user stories for the Initiative.  Gaps in interoperability were also identified and defined to further refine initiative activities. Feasibility tests and prototypes could also be developed based on the user scenarios, and relevant models and standards within the use case to determine potential approaches to solve the challenges identified in the initiative charter. 
The SDC Use case followed a standard template developed as a part of the overall S&I initiative process. The use case included the following key sections: scope, value statement, assumptions, pre- and post-conditions, actors and roles, use case diagrams and specific user scenarios. An additional level of detail was provided in the form of both functional and dataset requirements, as well as the identification of risks, issues and obstacles. Following is an example of the SDC Use Case activity diagram. 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 [image: ]the change.  
Figure 1 - SDC Activity Diagram


The information and analysis collected in the SDC Use case was used to jump-start the standards development phase and also provided the necessary details to identify and move forward with pilots. The output of the discovery phase included a community developed, consensus-approved use case which supported the initiative goals and outcomes, defined initial data elements, recommended standards and early identification of organizations and individuals who were interested in participating in pilot activities.
PSE/AE Workgroup Activities
The Patient Safety Event and Adverse Event (PSE/AE) Sub-working Group (SWG) validates, tests and pilots the S&I SDC interoperability standards, specifying how electronic health records (EHRs) can capture and transmit structured data for PSE/AE reporting. The objectives of the PSE/AE SWG include:
· Identify Common Data Elements (CDEs) and associated value sets, leverage AHRQ Common Formats, that can be used for PSE and AE reporting from EHRs
· Identify structured forms/templates these CDEs will populate, leverage AHRQ Common Formats and FDA Form 3500/3500a
· Develop PSE and AE Reporting end-to-end workflow (from EHR system to AHRQ Repository and from EHR system to FDA repository)
· Identify 2 or more organizations to test and pilot the SDC Implementation Guide in a production or near production environment
PSE/AE SWG Workflows
The PSE/AE SWG developed workflows to facilitate context and assist in visualizing a business process to communicate, analyze (people, process, decisions, information flow), and improve the overall effort. The workflows focus on roles and activities of the people ‘actors’, not the system ‘actors’, and are designed to give pilot organizations a head start on planning their pilot activities, as well as validate and update the SDC standards and guidance. 
In-Scope workflow items include:
· Actor-centric workflows (focused on the people performing the activities in the workflow, rather than the system).
· High-level PSE/AE scenarios in support of SDC Pilot activities
Out-of-Scope workflow items include:
· Identification of new AHRQ Common Formats data elements (DEs) and forms
· Will leverage Version 1.2 of the Common Formats
· If new DEs are identified, they will be reviewed for inclusion in future versions
·  Identification of new FDA Adverse Event Reporting data elements and forms
· Will leverage FDA Regulated Medical Product Terminologies listed in NIH, NCI, EVS and MedWatch Standard Form 3500/3500a
· Identification of a new library, repository or registry to curate and manage PSE/AE DEs and forms
· Automation of the selection of proper forms for PSE/AE submission

The following are the workflows developed by the PSE/AE SWG in conjunction with Structured Data Capture (SDC) community members:


1. Patient Safety Event
[image: Screen Shot 2017-04-17 at 2.59.15 PM.png]
Figure 2: Patient Safety Event Workflow
2. Adverse Event, Clinical Setting
[image: Screen Shot 2017-04-17 at 2.58.23 PM.png]
Figure 3: Adverse Event, Clinical Setting Workflow
    3. Adverse Event, Drug Event
[image: Screen Shot 2017-04-17 at 2.55.57 PM.png]
Figure 4: Adverse Event, Drug Event Workflow


4. Adverse Event, Device Event (Inpatient MedSun)
[image: Screen Shot 2017-04-17 at 2.55.23 PM.png]
Figure 5: Adverse Event, Device Event (Inpatient MedSun) Workflow



PSE/AE SWG User Stories
In addition, the PSE/ AE SWG developed user stories to facilitate the understanding and context relevant to the workflows. The following are two workflows from the original SDC use case, along with a supplemental workflow on Adverse Event Reporting for a Medical Drug Event to support the PSE/AE Workflows. 
[bookmark: _lcyx8u90xw2x][bookmark: _Toc354136648]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 provider has identified the adverse event, 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 the Ppovider enters initial information, 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.
[bookmark: _tfx13gggzyez][bookmark: _Toc354136649]Adverse Event, Medical Device User Story
[bookmark: _ryo27e8guoor]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.
[bookmark: _efyz72bl458m][bookmark: _Toc354136650]Adverse Event, Medical Drug User Story
On April 1, 2014, a 62 year old female (55 kgs, 5’ 4”, white)  with renal cell carcinoma was seen by her primary care physician (PCP) to evaluate the recent occurrence of upset stomach. Patient had been started on Pazopanib at a total daily dose of 800 mg (lot number 12345, expiration date January 1, 2018).  A few days after starting Pazopanib, the patient experienced upset stomach and acid reflux.  Treatment included omeprazole, for GERDs, but the outcome of events were unresolved after two week treatment. May 1, 2014, patient was re-evaluated, for what the patient described as “gastrointestinal issues, sensitive areas of body became raw or sore.” PCP on May 3, 2014, reduced Votrient to 400 mg and the events improved. The scanning of dosage adjustment and that the drug was recently approved triggered a dialogue box within the EHR asking “Why is this drug dose reduced in this new drug?”  If the answer indicates an adverse event, the EHR retrieves a 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; 2) submit to FDA or FDA Center for Drugs, if necessary; or 3) submit to hospital affiliated PSO.
PSE/AE SWG Accomplishments 
The PSE/AE SWG accomplished many milestones throughout the pilot phase. Below are accomplishments achieved for some of the PSE/AE SWG objectives: 
· Identify Common Data Elements (CDEs) & Structured Form Templates
· Identified Patient Safety and Adverse Event Reporting Data Element Inventory
· 368 data elements from multiple PSE/AE sources were mapped to the SDC Data Element Attribute Template; sources included:
· AHRQ Common Formats
· FDA 3500A
· FDA 3500
· Data Elements are in the process of being curated at NCI
· https://cdebrowser.nci.nih.gov/
· Select the “SDC Pilot Project” from the folder list on the left to view all data element
· Develop PSE and AE Reporting end-to-end workflow
· Worked with community to identify workflow inventory
· Patient Safety Reporting Workflow (To Be)
· Adverse Event Reporting – Drug Event (Clinical Setting)
· Adverse Event Reporting – Drug Event (Inpatient Setting)
· Adverse Event Reporting – Device Event (Inpatient MedSun)
· Created and Validated Workflows; Generated Patient Safety and Adverse Event Reporting End-to-End Workflows and Overview Document
· http://wiki.siframework.org/SDC+Patient+Safety+Event+Workflow
· Identify 2 or more organizations to test and pilot the SDC Implementation Guide
· Confirmed 1 Pilot Team; in discussions with others
· Created the Pilots Planning and Support Document
· http://bit.ly/SDCPilots
[bookmark: _Toc354136651]
Creation of SOAP/SAML IG 
Based on the functional and system requirements identified in the SDC Use Case and through the PSE/AE Workgroup activities, the next step was to continue the evaluation of existing standards which supported the use case and identify both how those standards could be used to meet the needs of the SDC community, and where gaps in the standards could be addressed. The result of these activities was the creation of the first implementation guide (IG) for SDC, the SDC SOAP/SAML IG. 
The standards and guidance incorporated into the SDC SOAP/SAML IG were based on the requirements defined in the Structured Data Capture Initiative Standards and Interoperability Framework Use Case document.  SDC requires that the question/answer (data element) structure of EHR forms be specified in a standardized, interoperable and reproducible way.  As a consequence, SDC requires the definition of metadata for forms and data elements, in a manner relevant to EHRs and entities using EHR data. Therefore SDC aims to leverage synergistic government and health care industry efforts underway related to standards definition, and representation to facilitate capture, reporting, and analysis.  
SDC Architecture Overview
The SDC architecture consists of a set of building blocks that begins with question/answer sets that are based on data elements (DEs). In the SDC architecture, these question/answer sets are aggregated and structured into a description of a computerized data-entry form. The form design is a blueprint for the form and is represented in SDC using XML Schema, regardless of the technology (e.g., HTML, XAML, Flash, Java, .NET, etc.) used to implement the design.
This implementation model optionally enables an EHR or enhanced Form/Template Repository (FTR) to set data values in a form prior to that form being rendered for a user.  For clarity, we used the term pre-populate to refer to this process when it is performed by an enhanced FTR prior to returning the form to the EHR user, and used the term auto-populate when this process is performed by the EHR system after receiving the form template or form from an FTR.
In addition to the above, the SOAP/SAML IG provides specifications and guidelines for:
· The representation of DEs attributes used in forms in a consistent manner, wherein the attributes of the DEs and the attributes of Question/Answers in form designs are consistent in naming, structure and semantic content;
· The creation of form designs in the SDC XML format;
· Guidance on auto-population of forms by an EHR.
Where applicable, the SOAP/SAML IG also addressed data transmission security, limitation of access to appropriate personnel, data integrity, accountability, and adherence to suitable well-accepted informatics and networking standards.
Creation of FHIR & IHE Profile(s)
[bookmark: _Toc354136652]FHIR SDC Profile
The SDC specification provides an infrastructure to standardize the capture and expanded use of patient-level data collected within an EHR.
This includes two components:
· Support more sophisticated questionnaire/form use-cases such as those needed for research, oncology, pathology and other clinical domains.
· Support pre-population and auto-population of EHR data into forms/questionnaires for uses outside direct clinical care (patient safety, adverse event reporting, public health reporting, etc.).
A third component - defining standards for the sharing of common data element definitions between registries to enable broader and more consistent data element use is addressed in a second companion implementation guide.
To be considered SDC-conformant, a system must adhere to the requirements defined by at least one of these statements. Some systems might choose to comply with more than one.
· SDC Form Designer - System responsible for creating and editing form designs
· SDC Form Filler - System responsible for capturing user form input to produce partially or fully completed forms
· SDC Form Manager - Repository for form definitions. May also perform pre-population
· SDC Form Receiver - Repository for completed forms which support their subsequent retrieval
· SDC Form Archiver - System responsible for archiving and retrieving of completed forms
[bookmark: _Toc354136653]FHIR Data Element Profile 
ISO 11179 is one of the principle authorities on the notion of "Data Element". For a complete view of the alignment between the SDC FHIR specification and ISO 11179, the FHIR profile on DataElement includes mappings to the ISO 11179 specification for each of the core elements and extensions of the resource. As a summary, the FHIR DataElement resource can express most (all, if additional extensions are introduced) of the notions present in 11179, however the approach differs in a few ways:
· FHIR does not define separate resources for the Data Element vs. the Data Element Concept. Both notions can be represented using the same structure and both conceptual and conceptual domain and value domain aspects can be represented within a single instance.
· FHIR uses ValueSets to represent both permissible values and value meanings (and allows the sets to be defined by expression rather than only by enumeration)
· The notions of Object_Class and Property are considered to be just one possible model for defining the meaning of a given element

[image: ]
Figure 6: Generic SDC Workflow
[bookmark: _Toc354136654]IHE SDC Profile
The Structured Data Capture (SDC) Content Profile provides specifications to enable an Electronic Health Record (EHR) system or other application to retrieve a data capture form and 170 submit data from the completed form. The SDC Profile utilizes the IHE Retrieve Form for Data Capture (RFD) Profile and an ISO/IEC 19763-13 Meta-model for Framework Interoperability (MFI) form registration. This supplement is based on the work of the Office of the National Coordinator (ONC) Standards & Interoperability (S&I) Framework SDC Initiative. The SDC initiative has developed 175 use cases, identified national standards for the structure of Common Data Elements and form model definition, developed guidance to assist in implementation, and conducted pilots for evaluation of SDC.
SDC Concepts 
SDC provides for two ways to insert already captured EHR data into forms: pre-population and auto-population. Each process is described in turn below, and three use cases are provided which illustrate the timing and locus of activities for these two central concepts. Use Case 1 370 demonstrates the use of SDC to display a form, which has no EHR data applied. Use Case 2 illustrates the use of auto-population only in a pre-authorization setting. Use Case 3 shows the feasibility for both pre-population and auto-population to be used in one form completion process. In addition to illustrating the various permutations of pre-population and auto-population, the use 375 cases also illustrate use of SDC in three settings: research, public health reporting, and quality reporting. 
Pre-Population 
The first of two ways to apply EHR data to a form is called pre-population. In this approach, the EHR exports a standard document, typically a templated CDA, to an external actor, which uses the data from the document to populate fields in the form. In this profile, Form Manager or Form Processor will support this capability. The pre-population capability is also described in the Retrieve Form [ITI-34] transaction.
Auto-Population
SDC enables a capability for a Form Filler, such as an EHR system, to apply data directly to the 385 form. In this approach, the data element definitions within the form would be interpreted by the EHR system, and corresponding instance data would be retrieved from the EHR database and applied to the form. The mechanism to accomplish this is out of scope for the profile.
SDC Form Definition Model
SDC Forms address the need for systems to interoperate by exchanging data that has been defined as part of a structured document or form. This section provides an overview for the approach and representation of the SDC form definition model.
The ISO/IEC 19763-13 Metamodel for Forms Registration (MFI-13) standard, which the SDC Form Definition is based recognizes the role of forms in interoperability. The standard defines a universal metamodel for forms devoid of specific domain knowledge, which allows documentation and registration of form designs, both paper and electronic, from any and all sources. MFI-13 inherits from ISO/IEC11179 MDR-3 (MDR-3), which provides classes and types that support the identification, naming, registration, and administration of form designs and other supporting documents. The form design can be associated with appropriate entity-relationship diagrams or data models so that data and semantics may be faithfully exchanged between systems and so that those data may be compared, joined, or composed for analysis. This is accomplished through the mapping of questions on the form to data elements that are part of data or information models. The basic structure of an SDC form contains one or more sections, such as Header, Footer, or Body. Each section contains one or more questions. Each response to a question, an answer, is stored as a discrete unit of data. Sometimes the answer to one question determines the next question or section that should be presented, or is used in a calculation of data value(s). All of these different types of items are referred to as Form Elements.
[bookmark: _Toc354136655]SDC Pilots
The SDC pilots phase can be broken down into four components: (1) Pilots outreach process; (2) Pilot kickoff and launch preparation; (3) Pilot execution and monitoring; (4) Pilot organization tasks. 
[bookmark: _Toc354136656]Pilot Outreach Process
The SDC pilots outreach process began by determining the number of phases and pilot teams desired to test our efforts. A pilot survey and interest form were created to ensure potential pilot organizations aligned well with SDC goals. Once all forms were received, the SDC Support Team began scheduling outreach calls with submitting organizations. Additionally, a call for pilot participation announcement was published thereafter. The SDC team worked with the community to identify and reach out to additional potential pilot organizations. After completing outreach calls with all interested parties, the SDC team briefed organizations on the process and expected outcomes of the pilot’s phase. It was then discussed internally whether each interested organization was ready and/or had the capacity to pilot SDC. The final step in the pilots outreach process was to then obtain written (email) commitment from selected organizations to pilot the SDC initiative. 
[bookmark: _Toc354136657]Pilot Kickoff & Launch Preparation

The pilot kickoff and launch preparation phase began by identifying and inviting appropriate presenters to the kickoff call. Weekly team (internal) touch point calls were then scheduled to discuss updates and maintain communication amongst the SDC team. A Pilots overview PowerPoint presentation was generated to outline the important aspects of the pilots phase, including an overview of the pilots process, expectations and time commitment from each pilot team, examples of what can be piloted, goals and outcomes of the pilots phase, etc. A Pilots wiki page was created on the SDC Initiative wiki to act as a central repository for all SDC-related meeting information, documents, workgroups, etc. Each pilot team was also required to complete a Pilot Briefing template, which was reviewed and approved by the SDC internal team. The final step in this phase was to schedule weekly Pilot SWG/WG calls to maintain communication between the SDC internal team and all pilot organizations.
[bookmark: _Toc354136658]Pilot Execution & Monitoring

The purpose of pilot execution and monitoring was to ensure a smooth start and progression of SDC pilots. Materials for the upcoming pilot meeting were prepared and posted on the SDC Pilots wiki page each week. The SDC support team was responsible for facilitating and attending the weekly pilots meeting. Any action items, which came from the pilots meeting, were completed prior to the following meeting to ensure work progressed. An RTM was prepared and updated based on Use Case requirements targeted for pilot activities. The IG and Pilot wiki pages were also monitored and updated throughout the pilot’s phase, as needed. 
[bookmark: _Toc354136659]Pilot Organization Tasks
Each pilot team was responsible for carrying out tasks assigned to them by the SDC project team. Pilots were asked to complete the pilot interest form and survey on the SDC wiki. They were tasked to review the initiative Use Case and identify areas of interest for piloting. In addition, pilot teams were expected to attend their scheduled Pilot Outreach call with initiative leads. Organizations selected to pilot SDC were to write (email) the SDC team informing them of their commitment to pilot. Pilots were also responsible for drafting/filling out the Pilot Brief Template and submitting it to initiative leads. 
[bookmark: _Toc354136660]IHE Pilot Team Results 
College of American Pathologists (CAP): The CAP pilot team produced Phase II SDC Schema and documentation consisting of the following: SDC to HTML transform; SDC FormDesign generator code (Adrenal, Breast Invasive and Breast Biomarker forms); Form Filler. CAP successfully tested FormDesign creation, IHE Re	questForm and SubmitForm using the XML options, in conjunction with the Data Consulting Group (DCG) Form Manager and the California Cancer Registry (CCR) Form Receiver endpoint. Successful overall testing allowed for CAP to create a new IHE SDC profile for testing during the January 2017 IHE NA Connectathon. Additionally, functional requirements for the SDC Form creation, SDC RequestForm (for XML) and SDC SubmitForm passed. The CAP team found and corrected several minor errors in the FormDesign XML during testing. The IHE/ONC architecture was utilized for the purpose of this pilot.
University of California, San Francisco (UCSF): The UCSF pilot team successfully tested form data using the automated schema tool. UCSF Form Filler completed a form and sent it to both the UCSF Form Receiver and the California Cancer Registry Form Receiver. This data populated Case Report Forms for a test instance of the I-SPY clinical trial. The UCSF pilot team utilized the validation tool to help identify discrepancies and the display the form in an HTML table. Additionally, the schema files, example Form Designs and Implementation Guide were critical to successful testing. 
[bookmark: _Toc354136661]Summary of SDC
[bookmark: _Toc354136662]Key Findings
Structured Data Capture began four years ago as a collaborative effort between NLM, ONC, CMS, FDA, CDC, AHRQ, ASPE and NCI. This consensus-driven, coordinated and incremental initiative received PCOR funding to develop instructions for data elements to enable secondary use of clinical information, specifically for research. SDC provides an infrastructure for capturing, exchanging and using patient data within electronic health record (EHR) systems. 
The SDC Pilots Phase kicked off in October 2015 with a focus on testing and implementing the IHE SDC Profile. The College of American Pathologists (CAP) and the University of California, San Francisco were selected as SDC’s two pilot teams. The IHE SDC Profile was successfully tested and demonstrated at the IHE NA Connectathon in 2015, 2016 and 2017, and at HIMSS in 2017. Similarly, the FHIR SDC Profile was tested at multiple FHIR Connectathons. Both pilots demonstrated their work to the community and reported-out on their accomplishments, lessons learned and next steps in October 2016. 
SDC proved useful in addressing real-world use cases such as secondary use of information in EHRs, public health reporting, cancer reporting, collecting structured radiology data, infectious disease reporting, etc. 
One of the most important outcomes of SDC is its great use outside of the established use case. There is value in considering SDC for disaster reporting, adverse event reporting, exchanging patient care templates, registries, newborn screening for various diseases, death certificates, community engagement, immunization, etc. 
The primary documentation generated since the inception of SDC include: Project Charter (February 2013); SDC Use Case (May 2013); SOAP/SAML Implementation Guide (March 2015); IHE SDC Profile (October 2016); FHIR SDC Profile (March 2017). 
[bookmark: _Toc354136663]Lessons Learned (General)
· [bookmark: _Toc354136664]Early engagement with stakeholders to identify potential pilot sites 
· Clear definitions for both overall project and workgroup level scope in the project charter and/or use cases.
· 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 
· Competing definitions of Common Data Element and CDE libraries  
· Standards and solutions may not scale to small HIT vendors and small practices 
· Proposed project timeline did not reflect actual deadlines in relevant standards or regulatory bodies; project timeline had to be adjusted. 
· Not all EHR systems offered or could support auto-population functionality 
· Not all EHR systems offered or could support data segmentation for privacy functionalities, which may be required for disclosure of a repository 
· 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  

Lessons Learned (Pilots)
[bookmark: _Toc354136665]CAP Lessons Learned: 
The CAP pilot team found SDC transactions easier to implement than traditional HL7 approaches. SDC forms were proven a more efficient mechanism to achieve interoperability with standardized clinical content than any other technology used previously. It was also found working with JavaScript inside auto-generated forms has some challenges. There is a need to develop an SDC framework to help others with SDC HTML implementations. The lack of end-user and vendor engagement can make initiatives such as SDC difficult to complete. CAP noticed engaging end-users at a face-to-face meeting is a successful workaround for end-user testing; however, involving vendors will require additional efforts. 
[bookmark: _Toc354136666]UCSF Lessons Learned: 
The UCSF team found SDC to be a very capable format as it can describe any question that OneSource has a requirement for. This team found SDC specifies much more functionality than many applications require. The ONC validation tool rendered all UCSF questions properly. However, it was a challenge for UCSF to change proprietary form design to that of SDC’s and to bring UCSF proprietary data types in full compliance with SDC’s. Additionally, UCSF believes organizations adopting SDC will have to choose between the IHE and FHIR variants, which can be a challenging situation as each profile has a very different perspective on standardization of forms and scope of specified features. 
[bookmark: _Toc354136667]Recommendations
[bookmark: _Toc354136668]Where should the focus be moving forward?
· Fuller testing and toolage for all FormDesign capabilities
· Adoption of RESTful interfaces as SDC wrappers
· Security and bundled forms
· Rules definition and language
· Rebuild proprietary system around the data model and the communication format
· Promote full adoption of SDC in EHR’s
[bookmark: _Toc354136669]What outcomes should come from SDC?
· More funding for committed members to progress SDC
· The opportunity to demonstrate SDC can efficiently handle many different types of clinical content
[bookmark: _Toc354136670]Recommendations from Pilot Teams:
· Encourage integration with NLM and other terminology services
· Encourage full-fledged EHR adoption
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[bookmark: _Toc354136673]Appendix A - Deliverables Table
Project: Structured Data Capture
                                 	
	ASPE Task
	Expected Deliverable/Artifact
	Status

	Task 1: Create a detailed use case document that will provide the basis for further analysis of technical standards that will be needed to support practical interoperability for patient clinical data generated in health care setting with research data.
	

Use Case Document
	

Complete

	Task 2: Perform an environmental scan and create a summary of the current landscape of available technical standards that can be used to develop electronic case report forms (eCRF).
	 SDC Candidate Standards List
 
SDC Solution Plan
 
SDC Standards Evaluation
	 
Complete
 
 

	Task 3: Provide an implementation guide of the selected technical standard, to support vendors’ integration of the CDE based research data in the electronic health records (EHRs).
 
	SDC SOAP/SAML Implementation Guide
 
SDC Data Element Attribute and Structure Mapping Template
	

Complete

	Task 4: Identify early adopters of the technical standards and begin preparation for pilots of the implementation guide, to further improve the implementation guide, based on practical real-world experiences.
	SDC PSE/AE Subworking Group Workflows
 
PSE/AE SubWorking Group Final Presentation
 
SDC Engagement Matrix and Environmental Scan
	Complete

	 Task 5: Develop, select, validate, and ballot standards for common data elements (CDEs) for use in PCOR funded by HHS and other entities, such as the Patient-Centered Outcomes Research Institute (PCORI) that use standard health information technology (IT) terminologies 
	
FHIR SDC DE Profile
 
FHIR Profile
 
	Complete

	 Task 6: Develop, validate, and ballot standards for (1) a template, or electronic case report form (eCRF), comprised of common data elements, to collect data from EHRs for research purposes; (2) how the EHR interacts with the template; and (3) how the EHR pre-populates the template 
	

IHE SDC Profile
	Complete

	 Task 7: Coordinate with the National Library of Medicine’s efforts to develop a repository for CDEs and eCRFs that use standard health IT terminology, or value sets
	
NLM CDE Repository
	

Complete

	Task 8: Ensure widespread adoption of standards by engaging vendors and the user community in the development and validation processes
 
	 GitHub Link
 
UCSF Pilot Report Out Slide Deck (11/17/2017)
 
CAP & DCG Pilot Report Out Slide Deck (12/08/2017) 
	 
 
Complete
 
 
 


[bookmark: _Toc354136674]Appendix B - SDC Initiative Publications
	SDC Publication:
	Link:

	SOAP/SAML IG
	http://hl7.org/fhir/us/sdcde/StructureDefinition/sdcde-dataelement

	IHE SDC Profile
	http://ihe.net/uploadedFiles/Documents/QRPH/IHE_QRPH_Suppl_SDC.pdf

	FHIR SDC Profile
	http://hl7.org/fhir/us/sdc/2016Sep/sdc.html

	FHIR DE Profile
	http://hl7.org/fhir/current/sdcde/sdcde.html


[bookmark: _Toc354136675]Appendix C - IHE Connectathon Results
IHE NA Connectathon 2016: SDC community stakeholders successfully tested the SDC IHE profile at the IHE NA Connectathon. 
	Organization:
	Role:
	Form Successfully Transmitted:

	Epic
	Form Filler
	Demographic Form

	GE/Qvera
	Form Filler
	Demographic Form

	NextTrials
	Form Manager
	Demographic Form 

	CDC (eMaRC Plus)
	Form Receiver
	Demographic Form

	CA DoH
	Form Receiver
	Demographic Form


Note: The Adrenal and Medwatch 3500 Form were also prepared for the IHE NA Connectathon 2016, however were unable to be tested due to time constraints. 
[bookmark: _Toc354136676]Appendix D - Milestones/Project Timeline 

Project Charter: February 2013
SDC Use Case: May 2013
SOAP/SAML Implementation Guide: March 2015
SDO Published Profiles: 
IHE SDC Profile: First published October 2015; Version 2.1 published October 2016
FHIR SDC Profile: First published December 2015; Latest version published March 2017
SDC Virtual Closing Ceremony: March 2017
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