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 Agenda 

Development Fundamentals: 
 

 1. CMS Measures Management System Blueprint, V11.1 
 

 2. Quality Data Model 
 

 3. Developing an eMeasure  
•  Value Set Authoring Center 
•  Measure Authoring Tool 
•  Bonnie Testing Tool 
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What is an eCQM? 
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What is an eCQM? 

 
 

Electronic clinical quality measures (eCQMs) are standardized performance 
measures derived solely for use in EHRs. 
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eCQM Goals 

…To reduce the burden of collecting and reporting data by automating 
process 
 
…To promote greater consistency in measure development, uniformity in 
clinical concept definitions, and comparability of performance results 
through standardization. 
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Chart Abstraction vs. eCQM Creation 

eMeasures require a few additional steps when creating: 
•  encoded in XML to be rendered as human readable 
•  conforms to the HQMF HL7 standards  
•  specifies patient-level data for EHR extraction  
•  maps to QDM components and vocabularies 

    
 

   XML: extensible markup language 
   HQMF: Health Quality Measure Format 
   HL7: Health Level 7 
   QDM: Quality Data Model  

 
7 lantanagroup.com 



Chart Abstraction Process:  
•  RECORD 
•  INTERPRET 
•  CALCULATE 

  
 vs. 

eCQM Process:  
•  RECORD 
•  CALCULATE  
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 Abstraction vs. eCQM 



eMeasure Lifecycle 
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eCQM Involvement  

Stakeholders 
• Healthcare providers 
•  EHR/Health IT vendors 
•  EHR implementers 
• Medical Informaticists 
•  Programmers 
•  Coding Experts  
• Measure developers 
•  Current EHR users  
•  Technical Expert Panels (TEPs) 
•  Clinical Expert Panels  

Tools and Resources 
•  Value Set Authority Center 

(VSAC)  
• Measure Authoring Tool (MAT) 
•  Bonnie 
• Quality Data Model (QDM) 
• Health Quality Measures Format 

(HQMF) standard 
•  CMS Blueprint  
• Quality Data Reporting 

Architecture (QRDA) 



eMeasure Lifecycle 
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Measure Conceptualization 
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eMeasure Feasibility Assessment  

NQF’s eMeasure Feasibility Assessment 2013  http://www.qualityforum.org/Publications/
2013/04/eMeasure_Feasibility_Assessment.aspx 
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Data 

Availability 
 

• Is the data 
readily 
available in a 
structured 
format across 
EHR systems? 

 

 
Data Accuracy 

 

• Is the 
information in 
the data 
element 
correct? 

 

 
Data Standards 

 

• Is the data 
element coded 
using a 
nationally 
accepted 
terminology 
standard? 

 

Workflow 

• Does the 
process of 
capturing the 
data element 
impact 
typical 
workflow? 



eMeasure Feasibility 

Identify feasibility concerns to determine next steps:  
•  Replace or revise data elements 
•  Stop further development 
•  Determine a plan for addressing the concerns 
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Measure Specifications 
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HQMF 
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What is HQMF? 

•  A standard structure for  constructing an 
electronic quality measure 

 
•  HL7 standards 

•  Provides for quality measure consistency and 
unambiguous interpretation 

 
•  Defines a header for classification and 

management of the quality measures and 
metadata that describes the measure 

 
•  Contains a body that carries content of 

quality measure 
 

17 



© 2015 Lantana Consulting Group 

HQMF Header and Body 
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Header 

Body 
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QDM 
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What is the Quality Data Model? 

•  Describes clinical concepts in a standardized format;  
•  Enables automation of structured data; 
•  Provides a structure for describing clinical concept 
•  Allows individuals to monitor clinical performance and outcomes 
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Quality Data Model (QDM)  
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What are value sets? 

A value set is a set of values that define clinical concepts which are derived 
from a particular code system to support effective health information 
exchange 
A code system is a collection of coded concepts with definitions from a 
particular taxonomy, vocabulary, or classification system  
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VSAC 
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NLM Value Set Authority Center (VSAC) 

•  Authority and central repository for the official versions of value sets 
Meaningful Use 2014 Clinical Quality Measures (CQMs).  

•   A central repository for organizations’ eCQM’s  
•   Functionality allows the ability to search, retrieval and download value 

sets  
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https://vsac.nlm.nih.gov/ 



VSAC  Search  



VSAC Authoring  
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Information Gathering and Measure Analysis 
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Measure Development — an Iterative Process 

28 lantanagroup.com 

Intent	

Pseudo	
Logic	

Get	
Feedback	Refine	

Test	



Lack of an Iterative Process 
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Measure Specifications:  MAT  
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•  The Measure Authoring Tool (MAT) guides measure developers through the 
progressions  to create an eCQM.  

•  The tool allows measure developers to create their eCQMs in a highly structured 
format.  

•  The MAT permits exportation of a human readable format of the measure.   



Measure Library 
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Measure Composer 
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Measure Composer: Packager   

Users can package various combinations of populations:   
•  Grouping 1: Initial Population 1, Denominator 1, Numerator 1  
•  Grouping 2: Initial Population 1, Denominator 2, Numerator 2  
 
Package includes:  
•  SimpleXML 
•  HTML human readable 
•  Value set Excel spreadsheet 
•  HQMF R2.1 XML file   
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MAT Export 
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Measure Testing 
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Bonnie 

A software tool for automating: 
•  Testing and verifying the behavior of CQM logic 
•  Loading measures 
•  Executing synthetic patient test decks  
•  Validating measure logic against a constructed patient test deck   
•  Evaluating if the logic aligns with the intent of a measure 
 
 
 
 
https://bonnie.healthit.gov/ 
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Dashboard 
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Measure View 
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Creating Test Cases 
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Measure Testing 
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Measure Testing 

Alpha Testing  
•  Evaluates the feasibility and 

availability of data in a structured 
format within the EHR  

•  Focuses on identifying any logic 
ambiguities and vocabulary 
inconsistencies 

Beta Testing  
•  Provides evidence of measure 

reliability across providers and 
uncovers variability in provider 
performance or the relationship of 
the measure results to patient 
outcomes 

•  Evaluates the ability to capture 
and report data from EHR systems.  
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Test Plan and Summary Report 

Test Plan 
Describes the objectives and 
methods for testing a single or set of 
measures 
 

Summary Report   
Describes the test(s) performed on 
an eMeasure 
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Measure Implementation 
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NQF Submission 

National Quality Forum (NQF) endorsement criteria: 
•  Importance to measure and report  
•  Scientific acceptability of measure properties  
•  Usability 
•  Feasibility 
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https://www.qualityforum.org/Projects/e-g/eMeasure_Feasibility_Testing/eMeasure_Feasibility_Testing.aspx.) 
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eMeasure Reporting 
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Measure	
Repor+ng														

Transmit  patient 
quality data 

 



 Quality Data Reporting 
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QRDA Category I – Single Patient Report QRDA Category III - Aggregate Report 



eMeasure Reporting: Synchronized Versioning 

QRDA Category I coupled with  
•  QDM  
•  QDM-based HQMF 

Implementation Guide 
•   MAT 

•  QRDA Category III evolves 
based on reporting 
requirements  

•  No synchronized versioning 
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Measure Use, Continuing Eval and Maintenance 
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Evaluation and Maintenance 

•  Updated	eSpecifica:ons	
•  Feedback	review	of	JIRA	comments		
•  Release	notes		
•  An	updated	Measure	Jus:fica:on	Form		
•  An	updated	Measure	Evalua:on	Report		
•  NQF	endorsement	maintenance		
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Questions 
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Acronyms 
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CMS   Centers for Medicare and Medicaid Services 
CPHIMS  Certified Professional Health Information Systems 
CPT   Current Procedural Terminology 
EHR   Electronic Health Record 
eCQM   electronic Clinical Quality Measures 
HL7   Health Level 7 
HQMF   Health Quality Measure Format 
HTML   HyperText Markup Language 
ICD 10   International Classification of Disease, 10th Revision 
IHTSDO   International Health Terminology Standards Development Organisation 
LOINC   Logical Observation Identifiers Names and Codes 
MAT   Measure Authoring Tool  
MAX   Maximum 
MIN   Minimum 
 
 



Acronyms 
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MP   Measurement Period 
MSN   Master Science Nursing 
NQF   National Quality Forum 
ONC   Office of the National Coordinator for Health Information Technology 
PHR   Personal Health Record 
QA   Quality Assurance 
QDM   Quality Data Model  
QRDA   Quality Reporting Document Architecture 
RN   Registered Nurse 
SNOMED CT  Systematized Nomenclature of Medicine –Clinical Terms 
VSAC   Value Set Authoring Center 
XML   Extensible Markup Language 



RESOURCES  

A Blueprint for the CMS Measures Management System. Version 11.1 (August 2015) 
Bonnie User Guide Initial Draft, Version 0.2, April 13, 2015  

Measure Authoring Tool v4.3.0 User Guide 
Quality Data Model, Version 4.2  August 31, 2015  

Value Set Authoring Center (VSAC) https://vsac.nlm.nih.gov/# 
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