
Summer Institute in Nursing Informatics (SINI) 2012 Part I

Item Type Poster/Presentation; Conference/Congress

Authors Ross, Angela; Kerkenbush, Nicole L.; Wolford-Connors, Ann;
Brennan, Patricia Flatley; O'Brien, Denise, RN; Cipriano, Pamela
F.; Dykes, Patricia C.; Hammond, William Edward, II, Ph.D.;
Murphy, Judy; Marin, Heimar F.; Tierney, William M.; Witting,
Karen

Publication Date 2012

Keywords Medical protocols; Nursing informatics; Patient Care;
Technology; Telemedicine

Download date 19/05/2023 15:32:00

Item License https://creativecommons.org/licenses/by-nc-nd/4.0/

Link to Item http://hdl.handle.net/10713/3997

https://creativecommons.org/licenses/by-nc-nd/4.0/
http://hdl.handle.net/10713/3997


It’s all about the data 

22nd Annual Summer Institute in Nursing Informatics Conference 
July 19, 2012 

 
W. Ed Hammond. Ph.D., FACMI, FAIMBE, FIMIA, FHL7 
Director, Duke Center for Health Informatics 
Director, Applied Informatics Research, DHTS 
Associate Director, Biomedical Informatics Core, DTMI 
Professor,  Department of Community and Family Medicine 
Professor Emeritus,  Department of Biomedical Engineering 
Adjunct Professor, Fuqua School of Business 
Duke University 
Chair Emeritus, HL7 

2 



Who uses data? 
• People 
• Patient care 
• Clinical research 
• Computer Science 
• Engineering 
• Business 
• Law 
• English 
• Economics 
• The ‘Omics World 

 

• Public Policy 
• Entertainment 
• Marketing 
• Public health 
• Biology 
• Pharmacy 
• Governments 
• Banks 
• Travel 
• Armies 
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Communication 

• Communication between people and 
objects is the purpose, function and value 
of our society. 

• Communication is essential for a high 
quality of life 

• Effective and trust-worthy communication 
among disparate groups is essential for 
peace and harmony – at any and all 
levels. 
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Components of informatics 
• Data 

– Semantically interoperable, high quality, timely 
• Knowledge 

– Appropriate, accessible, comprehensive 
• Information 

– Actionable, focused, clear, reduces uncertainty 
• Judgment 

– Human input based on experience and observation; 
an intangible component 

• Wisdom 
– Individuals trained in how to use data, knowledge, 

and information 
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Why data? 

• Patient care 
• Research 

– Clinical Trials 
• Analytics 

– Health 
– Business 

• Behavior modification 
• Higher quality of life 
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 Crossing the Quality Chasm 

• Efficient 
• Effective 
• High quality 
• Cost effective 
• Accessible 
• Safe 
• Complete  
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Trend 1: Patient Centric EHR 

• Requires aggregation of data from all sites 
and sources 

• Focus is on the data 
• Semantic interoperability 
• Insured high quality of data 
• Currency of data 
• Completeness of data 
• Availability of data at point of need 
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EHR - continued 

• Requires 100% accuracy in patient 
identification 

• Requires preservation of data provenance 
• De-identification based on specific data 

elements and in some cases, value  
• Responsibility shifts – pressure on access 

and proper use of data – model changes 
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Removing the weakest link 

• The identification of patients from a set of 
attributes will always contain errors. 

• WE MUST HAVE A UNIQUE PATIENT 
IDENTIFIER before any of this works with 
an acceptable guarantee of patient 
identification! 
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Access 

• The real value of data is not in the 
collection as much as it is in the access. 

• Query should be the service product of our 
IT systems 

• Navigation of  databases is a large 
challenge but an essential component of a 
functional system  
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Trend 2: Big data 

• Less is more 
• Filters that are purpose and event driven 
• New methods of presentation 
• Overload 
• Awareness 
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Trend 3: Workflow 

• Driven by collection and use of data 
• Involves many persons serving in different 

roles 
• Collection process is distributed across 

stakeholders 
• Transition of care 
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Trend 4: Privacy 

• Critical balance between using data for 
complete and appropriate care versus 
preventing patient harm 

• Requires knowing circumstances and 
players 
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Trend 5: Use 

• Secondary Use 
• Multiple Use 
• Continuing Use 
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Trend 6: Evolving data 

• Biomarker data 
• ‘Omics data 
• Imaging data 
• Environmental data 
• Geospatial data 
• Video data 
• Person data 
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Trend 7: Creation of 
knowledge 

• Data mining – uses data 
• Clinical trials  

– Integrity 
– Sharing 
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Trend 8: Patient Safety 

• Access to and proper use of data is critical 
to patient safety 

• Most medical errors are data-related, 
perhaps more so than knowledge related 
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Trend 9: Performance 

• Driven by data 
• Measure of performance based on data 
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Trend 10: Decision Support 

• All decision support is data driven 
• Sharing of rules and algorithms demands 

interoperable data 
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Trend  11: Access to literature 

• NLM indexes over 1 million documents 
each year, and that number is rising 
exponentially 

• Key to access are keywords  which are 
themselves data elements 
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Trend 12: Government 
Initistives 

• HITECH, ARRA, NwHIN, SHARP, CTSA, 
CER, and other government initiatives are 
driven by data 

• Meaningful Use is all about data 
• Incentive programs are based on providing 

an imitative for providers and 
organizations to use ehalth-related data 
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Trend 13: Reimbursement  

• New and more effective reimbursement 
models are data-driven 

• Evaluation of effectiveness of models are 
data driven 

• Fee-for-service, HMO, Primary Care 
Gatekeeper, Medical Home are all model 
driven 
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Trend 14: Usability 

• Key to use and acceptance of HIT 
systems is usability 

• Usability focuses on data 
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Trend 15: Certification 

• In a sense, certification is a measure and 
a guarantee that systems function properly 
in the collection and use of data.  
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Enablement 

• Given the role and importance of data, 
what are the requirements from the 
informatics community to address these 
trends? 
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Getting there 

• The data itself – Common Data Elements 
• Data and Information Models 
• Use cases – key to understanding 

requirements 
• Workflow Models – understanding work 

and data flow 
• Packaging Data 
• Data Interchange 
• Application 27 



Language 

• Biblical story of the Tower of Babel 
• Why do people speak different languages? 
• There is a tremendous cost and overhead 

for all of the languages spoken in the 
world over all time. [translators, 
misunderstanding, duplication, 
disagreements, wars, mapping, …] 

• Why has it been so difficult to create a 
common language system for health? 
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Medical Language 

• What is the role of terminologies in 
effective EHR systems? 

• How do we resolve some many different 
terminologies for both related and 
overlapping terminology sets?  

• What will be the cost of a solution? 
(ongoing) 

• How will we communicate and share data 
without solving this problem? 
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The major players … 

• ICD 9-CM becoming ICD 10 
• Common Procedural Terminology (CPT) 
• Logical Observation Identifiers Names and 

Codes (LOINC) 
– Laboratory LOINC 
– Clinical LOINC 

• IHTSDO – SNOMED-CT 
• Diagnostic Related Groups (DRGs) 
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Major players … 

• National Drug Codes (NDC) 
• RxNorm 
• RxTerms 
• VA NDF-RT 
• Structured Product Labeling 
• International Classification for Primary Care 

(ICPC) 
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Major Players 

• MedDRA 
• MeSH 
• MEDCIN 
• HL7 Vocabulary Tables 
• Health Level 7 Data Element Sets 
• Gene Ontology 
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Nursing Ontologies 

• Omaha System 
• Clinical Care Classification System 
• Patient Care Data Set 
• AORN Perioperative Nursing Dta Set 
• International classification of Nursing 

Practice 
• Nursing Intervention Classification 
• Nursing Outcomes Classification 

 33 



Why data elements? 
• Define “things” at the appropriate level of 

granularity (recognition of  an actual entity) (field 
of flowers) 
– The level at which data is created and collected 
– Level that is necessary to define clinical models and 

input for clinical decision making 
• Level at which data elements can be precisely, 

uniquely and unambiguously defined that is 
independent of use, location and circumstance. 

• Simplifies achieving semantic interoperability 
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Master Data Element Set 

• Defines at the lowest level the structured 
components that might be contained and used in 
health care.  

• If all data is derived from this master data 
element set, data can be shared and understood 
independent of the interchange mechanism 
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Master Data Element Set 
• Permits sites to define the data they collect 
• Permits a definition of what we need to 

communicate 
• Provides source for creating business profiles 

(minimum data sets) 
• Provides a source for understanding received data 

elements 
• Permits interoperable merger of data 
• More than a repository or a list of data elements 
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 Master Data Element Set 
• MDE becomes the basis for interoperability in the 

interchange of data  
• An application will not use all the elements defined in the 

MDE set; however, any data element contained within an 
EHR that might be shared with any other site must be 
defined in the  MDE set. 

• Ultimately, all exchanges of data should be based on 
profiles defined from the MDE set including exchange of 
data among Institutional EHRs, Longitudinal EHRs, and 
Personal EHRs. 

• The MDE enables the secondary uses of data 
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Other uses 

• It is likely that most data exchanges between 
various sites of care will be in a query response 
mode.  A site’s database of the data elements 
collected with make it much easier to define 
what is available and what is desired. 

• Query profiles can be defined from the site’s 
data element set. 

• Permits local, dynamic classification sets for 
various purposes, including medical specialties 
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What’s the solution? 
Master  

Data Element Set 
 

Value sets 

Attributes 
include 

definitions, 
terms, units, … 

SNOMED-CT 
LOINC 

RxNorm 
Others 

Health care facility A 

Data Elements  
collected in this  

facility 

Health care facility B 

Data Elements  
collected in this  

facility 

Business  
Agreements 
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ISO/IEC 11179 IT Standard  
• A metamodel for data elements 
• Standard by which to convey 

semantic, syntactic and lexical 
meaning  

• Human and machine 
understandable 

• Unambiguous 
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Attributes … Code 

• Numeric without meaning 
•  Object Identifier (OID) 

hierarchically assigned 
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Attributes … Name 

• As used in clinical setting 
• Preferred name 
• Short name or display name 
• Computer variable name 
• Synonyms 
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Attribute … Data Element 
Definition 

• Textual 
– Precise 
– Unambiguous 

• Structured 
– Algorithm 
– Phenotype 
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Attributes … 
• Data type 

– Chosen from ISO/HL7/CEN standard 
– Simple or complex 

• Units 
– Scientific; ISO 

• Value set 
– A set of permissible values 
– Single or multiple 
– Null flavors 
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Class Attribute (1/3) 
• Demographic 
• Administrative 
• Reimbursement 
• Diagnosis 
• Procedures 
• Studies 

– Laboratory tests 
– Radiology 
– Diagnostic tests 
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Data elements 
• The data elements must be derived from the RIM along 

with a set of attributes.  
• Each data element assigned a unique code for 

identification purposes. 
• Each data element will be derived to a level of precision 

to prevent any ambiguity in its meaning and use.   
• If uniform agreement cannot be reached for an element, 

an element will be defined for each agreement with 
precise definitions to distinguish.  Experience in use 
might ultimately resolve these disagreements. 
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Compound data elements 
• Templates (HL7) 
• Archetypes (CEN) 
• Common Message Element Type (CMET) 

 
• Clinical Example 

– Blood Pressure 
• Systolic 
• Diastolic 
• Arm 
• Position of patient 
• Cuff size 

 
• XML/OWL syntax 
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Complex Structures 
• Data grouping  

– patient admit profile 
– TB screen 
– Well-baby workup 
– Clinical Trial component 

• Trigger-driven data transport profiles 
– Data required when a patient is transferred 

from hospital to nursing home 
• Disease Management Profiles 
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Document Standards 

• Clinical Document Architecture (CDA-HL7) 
– Radiology reports 
– Patient summary 
– Discharge summary 
– Referrals 
– Claims attachments 

• Continuity of Care Record (CCR-ASTM) 
• Clinical Care Document (CCD-HL7) 
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Where do models fit in? 

• Data model 
• Information model 
• Terminology model 
• Knowledge model 
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Understanding the 
requirements 

• Use cases and scenarios 
• Domain Analysis Model 
• Activity Diagram 
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Derived Benefits 

• Navigation of databases 
• Filters for data presentation 
• Filters for data exchange 
• Date element ID is all that is required to 

link to full knowledge set 
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Data Interchange 

• HL7 – Version 2 and 3 
• HL7 CDA and Implementation Guides 

such as CCD 
• NCPDP – prescription and drug 

communication 
• ASC X12 – claims 
• DICOM – images 
• IEEE – medical devices 
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Application 

• Decision Support 
– Arden Syntax 
– InfoButton 
– Blue Button 
– Clinical Guidelines 

• Phenotype Sets 
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Tagged Data Elements 

• Provenance 
• Context 
• Integrity 
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The Future 

• Focus on the data is mandatory for 
success. 

• Research, commitment, cooperation, and 
sharing are the only way to move ahead. 
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