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Asking Questions and Getting Help 

• To enhance audio quality, all attendees have been 
muted. 
 

• To ask the speaker a question, send a chat message 
to “Everyone.” Your question will be answered 
during the Q&A. 

 

• For technical support, send a private chat message 
to “Technical Support.” 
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Objectives 

 Describe a completed demonstration for identifying                         
disease-specific data elements in context of EHR.  

 Explore how data elements might be adopted and 
implemented consistently into EHR projects. 

 Relationships to EHR standards (and SDOs) 

 Relationships to regulatory standards (e.g., FDA) 

 Discuss strategies and drivers for enhanced and standardized 
EHR data collection that will support efficient, rapid, and 
meaningful research. 

 Discuss the role of The Collaboratory in the development 
and use  of these standards. 

 

 

 

 



Outline 

 Background  

 Standards 

  CDEs 

  EHRs, Phenotypes, and the Collaboratory 

 Pilot Project  for multi-purpose EHR standards (diabetes) 

 Process 

 Lessons learned 

 Future   

 Discussion 

 
Disclaimer: The demonstration and experience 

presented represent the views of the author and do 

not necessarily represent endorsement of any of the 

organizations mentioned. 
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Standards Can Improve 

 Patient Safety 

 Continuity of Care 

 Quality Measurement 

 Research  (observational & interventional) 
 efficiency in implementing new studies 

 increase ability to share data 

 Care Delivery 
 patient-centered care 

 learning healthcare system 



“Standards” Include: 

 Messages (and underlying information models) 

 Data elements 

 Values for data elements  

 Can be part/whole of coding systems                                 
or controlled terminologies 

 Mappings between different value sets   

 Survey questions and responses 

 Methods of data collection & data sources 

 

Some coding systems 

are standardized              

e.g., ICD-9-CM 

(For some diseases,  

data elements might be 

preferable to dx, lab, 

and medication codes.) 



Data Elements and CDEs 

 Data element  

 A unit of data for which the definition, identification, 
representation and permissible values are specified        
by means of a set of attributes (ISO 11179-3) 

 

 Common data element (CDE)  

 Data element represented uniformly across                     
multiple sources or settings 

 



Examples of Data Elements 

● Medication type: pills, liquid, injection  

● Body surface area:  _____ 

● Autoimmune disease diagnosis? (yes/no) 

● Diabetic ketoacidosis? (yes/no) 

● Foot problems? (yes/no) 

● Chronic immunosuppressant use? (yes/no) 

● Concomitant medications 
 “Are you currently taking steroids?; anti-infection meds; anti-hypertensive; 

any other prescription medication(s); non-prescription medication(s);             
or supplements other than insulin?”  

● Smoker?   yes/no/unknown 

● Smoker?   current/former/never 

● Tobacco use?   yes; types 

● Assistive devices:  cane, walker, …. 



Data Elements:  A Common Standards Approach 

 The Joint Commission measure sets 

 National quality improvement registries sponsored 
by clinical professional societies  

 Society for Thoracic Surgeons (STS)  

 NSQIP 

 Get with the Guidelines 

 Uniform Hospital Discharge Data Set (UHDDS) for Billing  

 Surveillance Epidemiology and End Results (SEER) 

 Birth Defects & Death Registries 

 Implant,  Immunization, & Trauma Registries 

 UNOS Organ Transplant 

 Data Elements for Emergency Department Systems (DEEDS)  

 NCI - Oncology CDEs in caDSR 

 NINDS - CDEs for neuroscience-related clinical research 





FDA/CDER Data Standards Plan 

 Purpose:  to support and promote development of data standards 

for all key data needed to make regulatory decisions.  

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/ucm249979.htm 

 Objectives: 

 Ensure that useful, publicly-available data standards exist;  

 Ensure that there is a well-defined standards adoption process in 
place; 

 Ensure that regulatory data is submitted according to those 
standards; and     

 Ensure that regulatory review processes can fully leverage                               
the standardized data. 

 



  Promote the creation and use of  
    “disease/domain-specific data standards”  
    consisting of: 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/ucm249979.htm 

“Ideally, data requirements for multiple use cases (e.g., healthcare, clinical 

research, public health reporting, regulatory review) are used to create a “superset” 

data standard that can support multiple uses of the data.  This harmonization       

can help break down the information silos that adversely impact assessments 

across a medical product’s lifecycle.”   

- FDA data standards web page 

 Clinical concepts for a specific disease or clinical domain area  

 Associated terminology (including standard value sets) 



Standardize efficacy 
data elements in 57 
therapeutic areas in 
the next 7 years 
 

 FDA will likely require 
submission using these 
standards 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/ucm269946.htm 

FDA Goal 
(CDER) 



CDISC Therapeutic Area Projects  
with Initiating Organization(s) 

16 

<< 2012 and beyond >> 

● Expand TB (Gates, C-Path, Global TB 
Alliance, IMI Europe)  

● Other Neurological Disorders (NINDS) 
such as TBI 

● Oncology common across all cancers 
(NCI) 

● Diabetes (FDA, HL7 CIC) 

● Hepatitis-C / Virology (FDA) 

● Vaccine Safety (IMI Europe) 

● Schizophrenia (FDA, Duke, HL7 CIC) 

● Other: Medical Devices and Imaging 
(NCI, FDA) 

 
Source: B. Kisler, CDISC; presented at AMIA CRI Summit, March 2012.  

<< 2011>> 

● Tuberculosis (NIH, Duke) 

● Acute Coronary Syndrome  (NIH, Duke) 

● Cardiovascular Disease (FDA, ACC, 
Duke) 

● Polycystic Kidney Disease (PKD 
Foundation, C-Path) 

● Alzheimer’s (C-Path) 

● Parkinson’s Disease (NINDS,  C-Path) 

● Tumor Response (NCI, FDA) 

● Other: Pain & Analgesics (FDA, 
University of Rochester) 

 
 
 



Interest in EHR to Support Research 

 Screening and Recruitment 

 Registries 

 Comparative Effectiveness Studies 

 Cohort Identification 

 Clinical Phenotyping 



http://emerge.mc.vanderbilt.edu/ 

• Children’s Hospital of Pennsylvania 
• Cincinnati Children’s Medical Center with Boston Children’s Hospital 
• Geisinger Health System 
• Group Health Cooperative with University of Washington 
• Marshfield Clinic 
• Mayo Clinic 
• Mount Sinai School of Medicine 
• Northwestern University 
• Vanderbilt University (also home to the Coordinating Center) 





Figure 1:  Algorithm for identifying T2DM cases in the EMR 







Phenotype Core:  
Planned Activities 

Develop library of computable definitions and algorithms to enable 

phenotyping for the most common and important conditions  

 Synthesis from demonstration projects, others ? 

 May inform EHR profiles / data collected in EHRs 



 Current EHR data will be insufficient 

for most research needs ... 

 Need enhanced, disease-specific data. 

 (Data elements!) 

 Standardization across all EHRs would be ideal…. 



 2009 - 2011 

 Volunteer multi-disciplinary effort  

 HL7 sponsored 
 EHR Working group (primary sponsor) 

 Clinical Interoperability Council (co-sponsor) 

 Patient Care Workgroup (co-sponsor) 

 RCRIM (co-sponsor) 

 Interoperability Workgroup (co-sponsor) 

 Project management effort provided by AHIMA 

 Pilot completed  -  now what?  What was it good for? 

 

 

“Diabe-DS” ‒ Diabetes Data Strategy 

A demonstration of one approach….. 



Relevance to Collaboratory Demonstration Projects 

 Diabetes as a co-morbidity 

 How can you determine through the EHR now?  Is the data sufficient? 
Consistent?   Could additional data elements better help identify and 
characterize diabetes as a co-morbidity? 

 Enhancing data elements for other diseases of interest 

 Is current EHR data sufficient? 

 Are other data elements needed? 

 Do CDEs exist?  Are they standardized? Widely used?  Easy to implement? 
Sufficient for clinical documentation, patient care, and secondary uses? 

 If they do not exist, how will you develop them?  Can you share with others?  
Should you be compelled to do so?  



Uses of Data Have Significant Overlap 

Premise of project:  

● Develop a process to 
identify a common set  
of data elements in              
the center of overlap for               
a given clinical domain/ 
therapeutic/disease 
area.  

● Establish the framework 
to repeat the process              
in other domains.  

 

Reimbursement 
Management 

 
 
 
 
 
 
 

Clinical Data 

Graphic by Don Mon, 2009. 



Project Components 

1. Develop a small set of data elements  for the outpatient 
diagnosis of Type 1 Diabetes(T1D) that overlap between                      
EHR and secondary uses. 

2. Explore how elements can be harmonized to support the        
“collect once, use many” paradigm. 

3. Tie data elements and data use requirements to EHR system 
functions. 

4. Document the process, procedures, and lessons learned                           
for subsequent projects. 

5. Set the stage for T1D stakeholders to vet/enhance the elements 
to produce a true clinical T1D Domain Analysis Model. 

 



Sampling of Data Elements 

 Hunted and gathered 

 Research forms 

 Practice guidelines 

 Quality measures 

 Expert interviews 

 Two outpatient diabetic clinic 
information systems 

 The Netherlands 

 Canada 

 Public health 

 

Intern:  
Yong Choi, RN, MSN 

Spring, 2009 



Data Element Spreadsheet 
 230+ data elements specific to our objective 

 Excluded areas of obvious overlap with other standards  
(e.g., DCMs, Clinical LOINC) 

 75+ additional data elements reserved for phase 2 



“Data Cleaning” 

 Naming conventions for data elements 
 e.g., Hypoglycemia 

                 ---Versus--- 

 Hypoglycemia indicator 

 Hypoglycemia symptom 

 Hypoglycemia onset date 

 Value set ‘quality’                                               
(comprehensive, exhaustive, exclusive) 

 Definition clarification 



Project Components 

1. Develop a small set of data elements  for the outpatient 

diagnosis of Type 1 Diabetes(T1D) that overlap between                      

EHR and secondary uses. 

2. Explore how elements can be harmonized to support the        
“collect once, use many” paradigm. 

3. Tie data elements and data use requirements to EHR system 
functions. 

4. Document the process, procedures, and lessons learned                 
for subsequent projects. 

5. Set the stage for T1D stakeholders to vet/enhance the elements 
to produce a true clinical T1D Domain Analysis Model. 

 



Analysis of Data Elements 

 Organized by conceptual groups 

 Resolution of similar elements 

 Annotated by relationship to EHR standards 

 Classified as “atomic” or “derived” elements 



Data Element Example 

 Diabetes Management Method  

 Definition:  “The type of management of a patient's diabetes.  

Patients with T1D may be managed by insulin,                             

oral hypoglycemic (e.g., metformin), diet, and exercise.” 

 Permissible values: Diet/exercise only; pills; insulin 

 Can this be derived from EHR? 

 
 

 



Data Element Harmonization - Example 

Research 
Element 

Quality Meas. 
Element 

Netherlands 
Element 

Atomic Elements 

Most Recent 
HbA1c Value 

HbA1c Result glyHb / HbA1c 
Value 

• result date/time 

• result type (coded) 

• result value 
− result units 

• result status 

• result reference range 

 Some atomic elements are in the EHR now, providing ability to derive data 
for reuse 

 Some atomic elements are missing or not implemented consistently                        
(e.g., lab result units are sometimes incorporated as part of the                             
“result value” and sometimes stored as a separate element) 

 
ATOMIC DATA 

ELEMENTS IN EHR?   
(yes, should be, no) 

DIRECT  
or  

DERIVED 

Yes Direct 



Detailed Mapping of Use Case 
to Data Requirements 



Modeling the Data Elements 



Project Components 

1. Develop a small set of data elements  for the outpatient 

diagnosis of Type 1 Diabetes(T1D) that overlap between                      

EHR and secondary uses. 

2. Explore how elements can be harmonized to support the        
“collect once, use many” paradigm. 

3. Tie data elements and data use requirements to EHR system 
functions. 

4. Document the process, procedures, and lessons learned                 
for subsequent projects. 

5. Set the stage for T1D stakeholders to vet/enhance the elements 
to produce a true clinical T1D Domain Analysis Model. 

 



Data Mapping to EHR-S FM 
 Mapped data elements to the EHR-S FM 

 Prototype to test the feasibility and support future 
information model / data profile development 



Data Mapping to EHR-S FM 

 Ambiguities in EHR-S FM Conformance Criteria 

 Manage Patient History (DC 1.2.1):  The system SHALL provide 
the ability to capture, update and present current patient 
history including pertinent positive and negative elements, 
and information on clinicians involved.  
 What are the positive and negative elements? 
 What kind of information about clinicians? 

 Manage Patient History (DC 1.2.4):  The system SHALL capture 
the complaint, presenting problem or other reason(s) for                
the visit or encounter. 
 Does this include symptoms? 

 Ambiguities in data element definitions 

 Some instances may require additional information on context 
(med ordered versus administered, etc.) 



Project Components 

1. Develop a small set of data elements  for the outpatient 

diagnosis of Type 1 Diabetes(T1D) that overlap between                      

EHR and secondary uses. 

2. Explore how elements can be harmonized to support the        
“collect once, use many” paradigm. 

3. Tie data elements and data use requirements to EHR system 
functions. 

4. Document the process, procedures, and lessons learned                 
for subsequent projects. 

5. Set the stage for T1D stakeholders to vet/enhance the elements 
to produce a true clinical T1D Domain Analysis Model. 

 



http://wiki.hl7.org/index.php?title=EHR_Diabetes_Data_Strategy 

•Project overview 
•Projects notes 
•Use cases 
•Data element spreadsheets 
•Domain models 
•White paper 



Student practicum – Theresa Schrum, BS, RN, MSN 

Summer 2012: 

Developed a Narrative  

Use Case for Collection  

of Clinical Data in T2DM. 

Includes: 

• Clinical data collection 

• Telehealth / remote monitoring 

• Visits over time 

• Quality measurement 

Further work… 



Student practicum – Amy Davis, BS, RN, MSN  (Fall 2012)  

DATA ELEMENT 

Name 

(ATTRIBUTE, 

Value Domain) DEFINITION_November2012 PERMISSIBLE VALUES NOTES

PERMISSIBLE 

VALUE 

DEFINITIONS

Units 

(Optional)

Data 

Type Reference

Eye Care 

Specialist 

Provider Type

Type of specialist w ho performed the 

eye exam or w ho read the retinal photo 

or fundoscopic digital imaging

Ophthalmologist; 

Optometrist; Primary 

Care Practitioner; Other 

Provider; Not Applicable; 

Unable to Determine

For VHA retinal exam 

measure, diabetic retinal 

exam must be completed 

by ophthalmologist or 

optometrist

Derived from VHA 

EPRP Clinical 

Practice Guideline 

and Prevention 

Indicators Fourth 

Quarter FY2012

Nephropathy 

Diagnosis Billing 

Code

Documented evidence of nephropathy 

including diabetic nephropathy, end-

stage renal disease (ESRD), chronic 

renal failure (CRF), chronic kidney 

disease (CKD), renal insuff iciency, 

proteinuria, albuminuria, renal 

dysfunction, acute renal failure (ARF)

249.4 [0-9]; 250.4 [0-3]; 

271.4; 274.1; 285.21; 

403; 404; 405.0-405.9; 

440.1; 581.0; 581.1; 

581.2; 581.3; 581.81; 

581.89; 581.9; 583.81; 

583; 584.5-584.9; 585; 

586; 588.89; 593.70; 

593.71; 593.72; 593.73; 

593.9; 630-638; 639.3

Patients w ith documented 

evidence of nephropathy 

do not require additional 

screening for renal 

disease.

VHA EPRP Clinical 

Practice Guideline 

and Prevention 

Indicators Fourth 

Quarter FY2012

Renal 

Transplantation 

Indicator Patient w ho has had a renal transplant. Yes; No; Unknow n; 

Patients w ho have had a 

renal transplantation not 

require additional 

nephropathy screening.

VHA EPRP Clinical 

Practice Guideline 

and Prevention Exit 

Report Guide 

Fourth Quarter 

FY2012

Elaborated EHR Data Elements for T2DM 

that Related to Quality Measures in the VA 

Further work… 



Project Components 

1. Develop a small set of data elements  for the outpatient 

diagnosis of Type 1 Diabetes(T1D) that overlap between                      

EHR and secondary uses. 

2. Explore how elements can be harmonized to support the        
“collect once, use many” paradigm. 

3. Tie data elements and data use requirements to EHR system 
functions. 

4. Document the process, procedures, and lessons learned                 
for subsequent projects. 

5. Set the stage for T1D stakeholders to vet/enhance the elements 
to produce a true clinical T1D Domain Analysis Model. 

 



Lessons Learned 

 There is still a lot of variation within research, quality,     
and clinical data elements 

 Harmonizing secondary use data elements is complicated 

 Multi-disciplinary endeavor 

 Re-think the whole concept of ‘secondary use’ of data        
in the context of EHRs 

 Who cares? Who can promote disease-specific standards? 
Who can maintain them?   



 Crystal Kallem (Lantana Consulting Group) 

 Donald Mon (RTI International) 

 Cynthia Barton, RN, MS (Duke, Oklahoma Fdn for Medical Quality) 

 Patricia Van Dyke (ODS Companies) 

 Luigi Sison, Donna Dulong (VA) 

 Maryanne Quinn, MD (Boston Children’s) 

 Henry Rodriguez, MD (University of South Florida) 

 William Goossen, PhD, RN (Results4Care) 

 Wendy Huang (Canada Health Infoway) 

 Pat Gunther, Yong Choi, Meredith Nahm (Duke) 

 Scott Bolte (GE) 

 Many other domain and technical experts (See wiki!) 

 

 HL7, AHIMA 
 

Diabe-DS  Acknowledgements 

http://wiki.hl7.org/index.php?title=EHR_Diabetes_Data_Strategy 

Represented AHIMA at time of project. 

Clinical 

experts 



http://www.hl7.org/special/Committees/cic/overview.cfm 

Coordinates Data Element Projects 



Challenges with Standardizing Data Elements  

 Some domains have well-defined “de facto standard”, others do not. 

 There is a difference between standardizing data elements (atoms)        

and endpoint definitions (molecules). 

 Standard terminology may be copyrighted or change over time. 

 Each domain needs an authoritative steward who keeps clinical 

definition and technical data standards up to date with new science. 

 Work of standardizing clinical definitions and technical specifications 

requires a measure of expert consensus and manual human labor.           

 Curation / maintenance / hosting require resources, yet standards need 

to be publically available at low or no cost. 

 The time period between when standards are available and                  

when software fully supports and leverages them will be painful. 
 

HL7 CIC Wisdom, compiled by Meredith Nahm. 



What do we need? 
 Process and best practices around data elements 

 Structure, attributes, value sets 

 Place to store data elements 
 caDSR, USHIK, LOINC, PhenX, NLM Value Set Center, HL7, Others? 

 Process for engaging, vetting, and updating 

 Communication across communities 

 Motivations for their adoption and use 

 Culture change about standards 

 Re-use is good 

 Sharing is good 

 Code (pledge) about developing new data elements (?!) 

 Patience - Multi-stakeholder involvement essential 

 



Future…. 

Epic™ and Vendors 

Standard data elements 

The Collaboratory (?) 

Patients and  
Patient Advocacy 
Organizations 




