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INTRODUCTION 



Meaningful Use? 



Meaningful Use!! 



Standards are a Prerequisite to Functionality 

 

 

 

“Well, then,” said Milo, not understanding why each one said the 
same thing in a slightly different way, “wouldn’t it be simpler 
to use just one? It certainly would make more sense.” 

 

 

 

   

                The Phantom Tollbooth 

         Norton Juster 

 



“If you cannot measure it,  

you cannot improve it.” 
Lord Kelvin (1824-1907) 

“If you cannot standardize 
it, you cannot measure it.” 

Bob Dolin (2011) 

Standards are a Prerequisite to Functionality  



MU-Certified EHR 

  Clinical reuse 

Decision support 

Secondary use 
Quality reporting 

Meaningful Use of EHR Data 

Meaningful Use Stage 2: Big Picture View 



MU2 and Quality Reporting 
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MU2 and HL7 

 Health Level Seven, International – develop standards cited under MU2 

 Key standards include: 

• HL7 Lab, Immunization Messages 

• HL7 Clinical Document Architecture  (CDA)  

• Standardized representation of clinical documents 

• HL7 Consolidated CDA Implementation Guide  

• A CDA-based representation of common clinical documents (Consultation Note, H&P, Progress 
Note, Discharge Summary, Operative Note, Procedure Note, Diagnostic Imaging Report) 

• HL7 Quality Reporting Document Architecture 

• A CDA-based representation of individual patient quality data (QRDA Category I) and aggregate 
patient quality data (QRDA Category III) 



Why is CDA so popular? 

 1. Get the data flowing, get the data flowing, get the data flowing 

 2. Incrementally add structure, where valuable to do so 



Big Data, Incrementally Structured 



There is Structure in All Clinical Notes 



Incrementalism Works for the Internet 



HL7 CDA: Incrementalism 

  Narrative 

Text 

HL7 CDA Structured 
Documents 

Coded Discrete 
Data Elements 
(via CDA 
templates) 

Decision Support 

Meaningful Use! 

Clinical 

Applications 

SNOMED CT 
Disease, DF-00000 

Metabolic Disease, D6-00000 

Disorder of glucose metabolism, D6-50100 

Diabetes Mellitus, DB-61000 

Type 1, DB-61010 

Insulin dependant type IA, DB-61020 

Neonatal, DB75110 

Carpenter Syndrome, DB-02324 

Disorder of carbohydrate metabolism, D6-

50000 

Quality Reporting 

1. Get the data flowing, get the data flowing, get the data flowing 

2. Incrementally add structure, where valuable to do so  

 



Consolidated CDA 

 Continuity of Care  

Document 

 Consultation Note 

 Diagnostic Imaging Report 

 Discharge Summary 

 H&P 

 Operative Note 

 Procedure Note 

 Progress Note 

 Unstructured Document 



Consolidated CDA  Meaningful Use 

Meaningful 

Use 

“Big Data, Incrementally Structured” Interoperability Strategy 

  Delivers common clinical documents to the point of care 

  Standardizing document types and sections today makes it easier to agree on 

data elements tomorrow 

  Incrementally adding key data elements into narrative is attractive to clinicians 

  Partial structuring facilitates natural language processing 

Path to Meaningful Use 
 Hit the ground running with basic CDA, to meet the needs of front line clinicians 
 Incrementally layer discrete data elements into CDA documents 



Health Story Project  

 Approximately 1.2 billion narrative 

clinical documents are produced in 

the US each year. 

 These documents comprise around 

60% of clinical information captured 

in electronic health records. 

 This tremendous source of clinical 

information is completely 

underutilized  

 



CLOSED-LOOP 

CLINICAL DOCUMENTATION 



The Current Situation 

Direct Data Entry 
Structured and encoded information 

• Tedious manual process 

• Documentation lacks expressiveness  

of natural language 

Dictation 
Fast and easy, expressive 

• Transcription can be expensive 

• Longer turn-around times 

• Documents are neither structured nor 

encoded. 

 

MRN: 000000 

DOS: 09/11/2009 

 

CHIEF COMPLAINT: 

Patient is a 25 year old woman complaining of feeling frequently 

fatigued. She reported also occasional dizziness, sleeping 

difficulties and morning headaches. 

 

OBJECTIVE: 

Recent bout with the flu. 

 

PHYSICAL EXAMINATION: 

Vital signs are normal with a blood pressure of 120/80, pulse 62, 

temperature 98.6 degrees, weight 108 pounds. 

 

ASSESSMENT:  

Although flu symptoms were in remission, patient has not fully 

recovered yet. 

 

PLAN: 

Place patient on Biaxin for the next two weeks. The patient will 

call us if there is no improvement, any worsened or new symptoms. 



Speech Understanding 

Incrementally Structured & Encoded Clinical Data Within Clinical Narrative 

Speech Understanding bridges the gap between dictation & EMRs 

Transforms dictation directly into structured clinical documents in HL7 CDA format  

Encoding variety of clinical facts using Controlled Medical Vocabularies such as SNOMED-CT  

 

MRN: 000000 

DOS: 09/11/2009 

 

CHIEF COMPLAINT: 

Patient is a 25 year old woman complaining of feeling frequently 

fatigued. She reported also occasional dizziness, sleeping 

difficulties and morning headaches. 

 

OBJECTIVE: 

Recent bout with the flu. 

 

PHYSICAL EXAMINATION: 

Vital signs are normal with a blood pressure of 120/80, pulse 62, 

temperature 98.6 degrees, weight 108 pounds. 

 

ASSESSMENT:  

Although flu symptoms were in remission, patient has not fully 

recovered yet. 

 

PLAN: 

Place patient on Biaxin for the next two weeks. The patient will 

call us if there is no improvement, any worsened or new symptoms. 



Closed-Loop Clinical Documentation 

…enables the transformation of dictation directly into structured 

CDA documents while incrementally encoding data depending 

on the care givers and organizations needs 

EHR 
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Closed Loop Clinical Documentation 

 Need feedback mechanism to inform & shape physician 

behavior during the documentation process, in real-time 

 To improve clinical documentation quality 

 To capture data elements required for Meaningful Use 

 To drive accuracy and completeness of charts for billing 

purposes 

 Requires understanding of meaning of clinical statements 

in narrative reports 

 



Relevant Technologies 

 Natural Language Understanding (NLU):  

 Technology that enables computers to derive meaning from 
natural human language as found in medical 
documentation 

 Semantic Reasoning:                                           

 Technology to infer useful consequences (‘actions’) from 
asserted clinical facts 

 

 Neither technology is perfect, so any useful solution 
 requires humans in the loop 

 



Natural Language Understanding (NLU) 

 Syntax – grammatical structure of sentences 

 Semantics – word meanings and relations 

 Pragmatics – context contributing to meaning 

 

 

 

 

                                       

SUBJ V-PT NEG ANATOMY SYMPT TIME 

she has no chest pain today 

When? 
Who? Where? 



Natural Language Understanding (NLU) 

 Word sense disambiguation: 

 “Patient suffers from severe depression”. 

 “Electrocardiogram shows ST depression in lead 5”. 

 Expressions of certainty: 

 “diagnosis of pneumonia doubtful at this point” 

 “nausea and vomiting possibly indicating concussion” 

 Controlled Medical Vocabularies 

 Taxonomies 

 Ontologies (SNOMED-CT) 

 



Natural Language Understanding (NLU) 

 Healthcare Applications 

 Computer Assisted Coding (CAC) 

 Closed Loop Clinical Documentation 

 Data Mining of unstructured clinical notes 

 Clinical Documentation Improvement 

 Meaningful Use / Quality Measures  

 ICD-10 Readiness Assessment 

 Predictive Analytics (e.g. readmission risk) 

 Population Health Analytics 



Closed Loop Clinical Documentation 

Patient Chart 
Clinical Note 

Closed Loop Documentation Solution 
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Data Drives Action 

30   

• Gaps/deficiencies can be addressed 

immediately by the physician 

 

•Once-and-done workflow 

 

•Resulting documentation is more 

complete, more specific and/or more 

compliant with regulatory requirements 

and best practices 

 

• Improves quality of documentation and 

potentially quality of care 



Computer-Assisted Physician Documentation 



Information-Enabled Workflows 

Provide the appropriate information at the appropriate time…   
 



Mining your Structured & Unstructured Data 

Semantic Reasoning Platform 

 Collects and indexes narrative 
and structured patient data 

 Applies Natural Language 
Understanding and Clinical 
Vocabularies/Ontologies tailored 
to specific needs 

 Tags and preserves clinical data in 
context of the relevant narrative 
patient story 

 Makes resulting insights & 
information available in real-time 



Closing the Loop 
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Clinical Documentation Improvement 



Clinical Data Abstraction (Meaningful Use) 



Big Data & Population Health Analytics 



Conclusions 

 Increasing regulatory requirements – including Meaningful Use – 
demand more specific, complete & compliant clinical documentation 

 Narrative clinical documentation is more meaningful and more 
useful than structured data entry via EHR templates  

 Technologies such as NLU and Semantic Reasoning are 
increasingly being used to  

 Build Closed-Loop Clinical Documentation workflows to prompt & 
guide physicians 

 Resulting narrative can be incrementally tagged and mined for 
relevant clinical data to drive information-enabled clinical 
workflows  

 Augmenting Meaningful Use compliance & increasing physician 
adoption of EHRs through better clinical documentation workflows 



Thank You! 

Questions? 


