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Sponsor: Implementation and Workflow 
Kaizen Workgroup 

•	 Group of implementers, vendors, developers/contractors, and feds 
who volunteered during or after December 2014 CMS eCQM LEAN 
Kaizen event to improve the measure process 

•	 Group charter signed in March 2015 
•	 Primary goals: 

–	 To provide resources, education, and collaboration for implementers of eCQMs in 
every site, practice setting, location, and size 

–	 To help CMS/ONC develop a process to evaluate clinical workflows as the initial step 
in measure development and to integrate that workflow into the measure 

–	 To help CMS/ONC develop a curation process and centralized library for data 
elements required for capture in quality measure programs 

–	 To advocate for improved mechanisms for providing and responding to feedback 
from the measure community 
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What is the purpose of electronic clinical 

quality measures (eCQMs or eMeasures)?
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  Quality Improvement Pathway : 
Ideal State 

Research • What’s ACTUALLY 
happening 

Guidelines 
•What 

SHOULD 
Happen 

Quality 
Measures 

•What DID 
happen 

Clinical 
Decision 
Support 

•What WILL 
happen 
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CMS Framework for Measurement Maps to
 
the Six National Quality Strategy Priorities
 

Efficiency and Cost
Reduction 
•Cost 
•Efficiency 
•Appropriateness 

Person- and 
Caregiver- Centered
Experience and
Outcomes 
•Patient experience 
•Caregiver experience 
•Preference and goal 
oriented care 

Safety 
•All-cause harm 
•HACs 
•HAIs 
•Unnecessary care 
•Medication safety 

Population /
Community Health 
•Health behaviors 
•Access 
•Physical and social 
environment 
•Health Status 

Clinical Quality of
Care 
•Care type 
(preventive, acute, 
post-acute, chronic) 
•Conditions 
•Subpopulations 

Care Coordination 
•Patient and family 
activation 
•Infrastructure and 
processes for care 
coordination 
•Impact of care 
coordination 

Measured and Improved at
 
Multiple Levels
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Electronic Measures vs. 
Manual Abstraction 

Manual Abstraction Process
 

• Data 
documented in 
patient record 

Capture 

• Manual chart 
review by 
abstraction/ 
coding staff 

Interpret 
• Data manually 

extracted and 
calculated for 
reporting 

Calculate 

Transformed into Measure 
Specifications for the eMeasure Process 

• Data must be 
codified to QDM 
requirements 

Codify 

• Structured data 
must be entered 
into the EHR by 
clinician 

Capture 
• Electronically 

extracted data 
for calculation 
and reporting 

Calculate 

Nielsen K. Incorporating Clinical Quality Measurement into Health Information Technology. HIMSS 2014 Pre-conference Symposium: Keeping the Delicate Quality Measurement Ecosystem in Balance. Orlando, FL. February 23, 2014 
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Electronic Measures vs. 
Manual Abstraction, cont. 

Manually-Abstracted CQMs	 Electronically-Extracted CQMs
 

•	 Utilizes a human-readable narrative 
definition 

 Manual chart review allows data 
collection from any documentation 

 Inconsistent provider documentation
mediated by use of
abstraction/coding staff  trained to
interpret clinical process of care from 
patient records 

 Does not require codification of data 
elements captured at point of care 

 Does not require changes in
electronic health care record system 
(or ancillary system) prior to CQM
reporting periods 

•	 Utilizes an eMeasure specification and 
value sets 

 For CMS programs, EHR certification 
requirements demand specific data 
coding in software. 

 Software installation (or upgrades) 
required prior to data submission, but 
in time to ensure codification changes 
are made prior to data collection 

 Consistent provider documentation is 
required to assure accurate analysis: 
workflow changes and training of staff 
to ensure proper data capture 

Nielsen K, Barnes I. Current and Emerging Trends with Electronic Clinical Quality Measures. AMA PCPI Membership Meeting 2015: Practical Implementation Experience from the Forefront. Washington, DC. March 5, 2015 
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 What is an eMeasure?
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eMeasure (or eCQM) 

The electronic format for quality 

measures using:
 
•	 the Quality Data Model to 


define clinical concepts (Lego
 
brick specifications) and
 

•	 the Healthcare Quality 

Measure Format to define
 
quality measures (instructions
 
constraining the use of Lego
 
blocks to create meaningful
 
structures).
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Quality Data Model (QDM)
 

An information model intended 
to clearly and consistently 
define concepts used in quality 
measures in a standardized 
format. 

The QDM includes: 

 criteria for data elements, 

 relationships for relating 
data element criteria to each 
other, and 

 functions for filtering criteria 
to the subset of data 
elements that are of 
interest. 

9
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Quality Data Element
 

How do we describe a problem for

electronic quality measurement?
 

•	 Category: consists of a single 
clinical concept identified by a
value set 
‘Medication’, ‘Laboratory Test’ 

• Data Type: The context in 
which each category is used to
describe a part of the clinical 
care process 
‘Laboratory Test, Order’
‘Laboratory Test, Performed’ 

•	 Attribute: provides specific
detail about a QDM element
‘Laboratory Test, Performed:
(result)’ 

•	 Value Set: used to define the 
set of codes that can possibly
be found in a patient record
for a particular concept. 

Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 
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Health Quality Measures Format (HQMF)
 

A Health Level Seven International (HL7)  
standard for documenting the content and 
structure of a quality measure. 

It includes: 

•	 Metadata 
describing the 
quality measure 

•	 Human readable 
narrative 
description, data 
criteria, and 
measure 
population 

•	 Machine readable 
translation of the 
measure. 

11 
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 What is in an eMeasure package?
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Quality Measures: Today 

Here we walk through the download, 
understanding, and implementation of a single 
quality measure: 

Preventive Care and Screening: Screening for 
Clinical Depression and Follow-Up Plan 
CMS2v4 
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Content of Measure Package 

Packaged zip contents: 
EP_CMS2v4_NQF418_Depression_Screening.zip
 
• CMS2v4 html = human readable 
• CMS2v4 xml = HQMF xml machine readable 
• xls folder = stylesheet 

Requires UMLS license authentication: 
• CMS2v4 excel = excel value sets 
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Measure Overview:
 
Who and What You’re Measuring
 

Excerpt from United States Health Information Knowledgebase (USHIK) measure record: 15
https://ushik.ahrq.gov/details?itemKey=159724000 

https://ushik.ahrq.gov/details?itemKey=159724000


  

  
 

 
  

 
    
 

   
 

   
  
  

 
  

 
  

            
 

Human Readable Measure Header
 
Background, Owner, Endorsement…
 

The measure header in the human 
readable file can be used to understand: 
•	 Who created the measure 
•	 Who is the measure steward 
•	 A brief description of the measure 
•	 What the rationale for the measure was and what 

evidence it is based on 
•	 What relevant clinical guidelines exist 
•	 What copyright restrictions exist 
•	 What the measure type is 
•	 How the measure is scored 
•	 Who has endorsed the measure 
•	 Any additional guidance 
•	 A summary of the different fields/criteria 

The measure header alone cannot be used 
to calculate the measure! 

Excerpt from eCQM Specifications Human Readable file, available for download on CMS’s EHR Incentive Programs eCQM 
Library: http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html 16 

http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html


  

     
    

 
 

  
  

   

            
 

Human Readable: Measure Logic
 

Think of the measure logic as an equation of sorts– it
 
relates different pieces of information together and
 
calculates a measure result.
 

IF patient is >12yo,
 
AND they saw a PCP or psychiatrist within last 1 yr,
 
UNLESS they were already being treated for depression,
 
THEN they should have been screened for depression
 
= if they were, result 1/1; if not, measure score 0/1
 

Excerpt from eCQM Specifications Human Readable file, available for download on CMS’s EHR Incentive Programs eCQM 
Library: http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html 17 

http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html


   

     
    

     
   

   
       

   

            
 

Machine Readable: Measure Header and Logic
 

The HQMF is an xml-based standard that shows the 
measure content, both machine-readable logic and the 
human-readable header, in a way that a machine can 
parse the content into sections and perform calculations. 

While it does take some investment to create a tool that 
“reads” the HQMF, it can be used to import the measure 
and generate the measure results automatically. 

Excerpt from eCQM Specifications Machine Readable file, available for download on CMS’s EHR Incentive Programs eCQM 
Library: http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html 18 

http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html


      

Value Sets 

Bipolar Diagnosis ICD10
 

Bipolar Diagnosis (Grouping)
 

Excerpt from National Library of Medicine (NLM) Value Set Authority Center (VSAC): https://vsac.nlm.nih.gov/ 19 

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


 

   

            

eCQM Flow Diagram: CMS2v4 

NQF 0418: Preventive Care and Screening: Screening for Clinical Depression and Follow-up Plan 

Excerpt from eCQM Measure Logic Flow, available for download on CMS’s EHR Incentive Programs eCQM Library: 
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html 20 

http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/eCQM_Library.html


    What are the basic steps in implementing an 
eMeasure? 
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Implementing eCQMs
 

Enterprise 
CQM 

Reporting 
Model 

Measure 
Specification 

Mapping 

Quality Data 
Capture 

Build 
Assessment 

CQM 
Workflow 
Design 

Verification 
and 

Validation 

Barnes I. Nielsen K. Current and Emerging Trends with Electronic Clinical Quality Measures. AMA PCPI Membership Meeting 2015: Practical Implementation Experience from the Forefront. Washington, DC. March 5, 2015 

22 



 

 
 

  

 
   

    

         

Implementation is not just the build
 

Implementation is: 

•	 The system of processes between the 
organization’s decision to adopt an 
intervention and the routine use of that 
intervention. 

•	 The transition period during which 
targeted stakeholders become 
increasingly skillful, consistent, and 
committed in their use of an intervention. 

•	 A social process that is intertwined with 
the context in which it takes place. 

Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 
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The Challenge of Data Capture
 

Types of Elusive Data Examples 

Discrete value available in electronic format 
but usually in devices or standalone special 
software systems 

Ejection Fraction from Echocardiogram and PR 
or QT intervals in ECG 

Structured data captured but available in a 
different setting of care/EHR system 

Ambulatory or Long Term Care data not 
available in Acute Care Hospital EHR 

Data usually captured on paper and not 
electronically 

Clinician Notes 

Data captured electronically but not as Transcribed Notes 
structured elements 

eMeasure Learning Collaborative: Advancing the Adoption, Implementation, and Use of eMeasures. Final Report. National Quality Forum. Washington, DC. December 14, 2012 24 



  

     
      

     

    
  

    
 

  

         

Enterprise CQM Reporting Model
 

Enterprise 
CQM 

Reporting 
Model 

Measure 
Specification 

Mapping 

Quality Data 
Capture Build 
Assessment 

CQM 
Workflow 
Design 

Verification 
and Validation 

The Enterprise CQM Model outlines the organizational strategy for 
measurement and reporting to deliver a more effective and streamlined 
approach for satisfying Accreditation, Certification, and Regulatory Program 
requirements. 
 Outline quality measures to be reported for programs across all settings/sites 

of care and specialty programs for the organization 
 Identify complementary and overlapping quality measures addressed in 

various programs 
 Identify common populations and disease states/care processes of focus across 

measures 

Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 
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Enterprise CQM Reporting Model
 

26
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Measure Specification Mapping
 

Enterprise 
CQM 

Reporting 
Model 

Measure 
Specification 

Mapping 

Quality Data 
Capture Build 
Assessment 

CQM 
Workflow 
Design 

Verification 
and Validation 

Quality measures are grouped by families based on common care 
processes, conditions, and disease states and specifications/quality 
data elements for ‘like’ measures are mapped. 
 Create a quality data element inventory for each measure family by 

identifying unique data elements and workflow requirements base on 
measure specifications. 

 For duplicative or overlapping clinical concepts, map data element 
attributes and value sets to define a single data element that satisfies 
requirements for use in all applicable measures. 

Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 
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  Patient-Focused Episode of Care
 

MAP Families of Measures: Safety, Care Coordination, Cardiovascular Conditions, Diabetes.2012/01 

28 



  

  

       
     

    
 

    
 

   

            

Quality Data Capture Build Assessment
 

Enterprise 
CQM 

Reporting 
Model 

Measure 
Specification 

Mapping 

Quality Data 
Capture Build 
Assessment 

CQM 
Workflow 
Design 

Verification 
and Validation 

Regulatory build analysts work together to outline the alignment strategy for 
quality data across care settings and to define build rules and flexibilities based 
on: 

 quality measure specifications and the EHR system’s ability to code and 
reuse data for quality measurement, 

 data requirements for Meaningful Use objectives and organizational 
documentation standards and policy, and 

 patient oriented and shared data as a result of a single MUSC health record 
and health information exchange 

Barnes I. Nielsen K. Current and Emerging Trends with Electronic Clinical Quality Measures. AMA PCPI Membership Meeting 2015: Practical Implementation Experience from the Forefront. Washington, DC. March 5, 2015 
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Clinical 
Decision 
Support 

•Evidence Based Order Sets 
•Patient Safety Checks  

   

 

 
 

 

 
 

 

 

 

   
  

 
 

   

  

            

Meaningful Use Core Data Set
 

•Alerts and Reminders 

Care 
Coordination 

Public Health 
Reporting 

Quality
Measurement 
and Reporting 

Internal 
Reporting and 

Registries 

Barnes I. Nielsen K. Current and Emerging Trends with Electronic Clinical Quality Measures. AMA PCPI Membership Meeting 2015: Practical Implementation Experience from the Forefront. Washington, DC. March 5, 2015 

Patient 
Engagement 

•Creating lists of patients for
preventive health care,
chronic condition 
management, identification
of care gaps, etc. 

•Immunization Registry 

•Patient Education 
•Patient Health Information in 
Patient Portal 
•Health Maintenance 
•Outreach 

•Health Information Exchange 
for referrals and discharges 
•Patient initiated information 
exchange 

•Syndromic Surveillance Registry 
•Cancer Registries 

•Inpatient Quality Reporting 
•Joint Commission Core 
Measures 
•PQRS/Value Based Physician
Modifier 

30 



  

  
   

 
  

        
 

     
   

         

CQM Workflow Design
 

Enterprise 
CQM 

Reporting 
Model 

Measure 
Specification 

Mapping 

Quality Data 
Capture Build 
Assessment 

CQM 
Workflow 
Design 

Verification 
and Validation 

eCQM Implementation and Analysis Teams are formed for each measure family to finalize 
and confirm design for data capture, CDS tools and reporting needs, and to develop an 
implementation strategy based on: 

- An understanding of the measure’s clinical recommendation statement and targeted 
quality action 

- A review of the build assessment supplied by the regulatory analysts and clear
understanding of data capture requirements and flexibilities 

- The culture of individual care settings, specialties, and services and anticipated 
problems that threaten the adoption and consistent use of new EHR workflows and 
data capture requirements 

Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 
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Verification and Validation
 

Enterprise 
CQM 

Reporting 
Model 

Measure 
Specification 

Mapping 

Quality Data 
Capture Build 
Assessment 

CQM 
Workflow 
Design 

Verification 
and Validation 

Regulatory build analysts and eCQM Implementation and Analysis Teams work 
together to confirm that the build functions properly for correct inputs, and to 
determine adequacy of implementation and utilization of supporting data 
capture. 

 Identify deficiencies as related to data capture or true quality gaps 

 Determine root cause for failures related to documentation (Build strategy? 
Implementation strategy?) 

 Innovate and optimize. 

Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 
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   What resources are available to help me 
understand the eCQMs? 

33 



 eCQI Resource Center 
www.healthit.gov/ecqi-resource-center 
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http://www.healthit.gov/ecqi-resource-center


 Value Set Authority Center
 
http://vsac.nlm.nih.gov/ 
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http://vsac.nlm.nih.gov/


 United States Health Information Knowledgebase 
http://www.ushik.org/ 
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http://www.ushik.org/


 Jira Issue Tracking Homepage
 
http://oncprojectracking.org/
 

37 
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Jira Issue Tracking for eCQMs 
http://jira.oncprojectracking.org/ 

38 
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 Questions about CMS Policy/Reporting
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   What resources are available to help me test 
the eCQMs? 

40 



  Bonnie: An eCQM Testing Tool
 
https://bonnie.healthit.gov/
 

41 

https://www.bonnie.healthit.gov


 Standards Implementation & Testing Environment 
http://sitenv.org/ 

42 
42 

http://www.sitenv.org/


Cypress demo server
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How do I certify/get help with certification?
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 Certification Testing Tool: Cypress 
http://projectcypress.org 
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How Do I Know Products Are Certified?
 

Certified Health IT Product List (CHPL)
 
http://oncchpl.force.com/ehrcert 

4646

http://oncchpl.force.com/ehrcert


 Cypress Talk List and CYPRESS Jira Projects 
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  Can I use my ONC-certified measure output 
to report to CMS? 

48 
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Quality Reporting Document Architecture 
(QRDA) 
An HL7 standard document format for the exchange of eCQM data. QRDA 
describes the format for reporting quality data on a single patient (Category 
or aggregate results on multiple patients (Category III). 

49 
Barnes I. Making the Move to Electronic Clinical Quality Measurement. Epic 2015 Expert User Group Meeting. Verona, WI. March 17, 2015 



 
  

eCQM Reporting for 2014:
 
CMS QRDA IG REQUIRED for successful submission
 

•	 You cannot successfully report without additional QRDA 
restrictions in CMS IG!! 

http://www.cms.gov/Regulations-and-
Guidance/Legislation/EHRIncentivePrograms/Downloads/QRDA_
EP_HQR_Guide_2015.pdf 

50 
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   How do I report or attest to the measures?
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Reporting on the 2014 eCQMs
 

1.	 Determine your reporting method, which measures 
are required, and what additional measures you will 
report 

2.	 Verify your EHR product is ONC Certified– check the 
certification edition requirements based on your 
program(s) 

3.	 Capture data required for the appropriate measures
 

4.	 Register for reporting/attestation 
5.	 Submit eCQM data 

52 



   What changes should I expect for the 2015 
Annual Update? 
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2015 eCQM Annual Update 

•	 All 93 eCQMs to be published in HQMF R2.1 
•	 Value sets updated to include latest 2014/2015 code 

systems 
•	 Corrections to incorporate feedback from users and 

changes to other standards 
•	 All measures pre-tested using BONNIE testing tool, 

which creates QRDA libraries 
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What do you want to know?
 

What topic do you think would be most helpful for the 
next webinar (April/May timeframe)? 

A.	 Changes in the 2015 annual update and the process 
expert implementers use to make updates 

B.	 Data capture and data mapping from user to reporting
 

C.	 Workflow assessment and integrating quality measures 
into clinical practice 

55 



   
 

  
   
    

 

 

 
 

Discussion and Questions
 

Panel: 
•	 Nalini Ambrose, Program Manager/Measure Development

Contractor, Booz Allen Hamilton 
•	 Itara Barnes, Manager of Regulatory Affairs and Accreditation, 

Medical University of South Carolina 
•	 Kimberly Bodine, EHR Manager Clinical Quality Measures, HCA 
•	 Susan McBride, Professor, Texas Tech University Health Sciences 

Center 
•	 Peri Saunders, Project Coordinator, Healthcare Management

Solutions LLC 

Moderator: 
Julia Skapik, Medical Officer, ONC 

Julia.skapik@hhs.gov 
56 
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What other questions/information would you like 
to see presented in this series and others? 

Please enter a question/write into the chat with 
your suggestions or email 
psaunders@hscmsllc.com 

57 
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Appendix: Other Information
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Abbreviations
 

Term Definition 

ACOs Accountable Care Organizations 

CEHRT Certified Electronic Health Record Technology 

CQM Clinical Quality Measure 

EHR Electronic Health Record 

HL7 Health Level Seven International (HL7) 

IQR Inpatient Quality Reporting 

PQRS Physician Quality Reporting System 

QDM Quality Data Model 

QRDA Quality Reporting Document Architecture 
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Definitions
 

Term Definition 
Electronic formatted clinical quality measures (here, using the 
HL7 standard QDM-based HQMF) 

eMeasure or 
eCQM 

An “information model” intended to clearly define concepts used 
in quality measures and clinical care 

QDM 

HL7 standard used to represent quality measures in an 
electronic format. 

HQMF 

Lists of specific values (terms and their codes: CPT®, ICD-10-CM, 
LOINC®, MeSH®, RxNorm, SNOMED CT®, etc.) derived from single 
or multiple standard vocabularies used to define clinical 
concepts 

Value set 

Library of value sets used by eCQM. Maintained by the National 
Library of Medicine 

VSAC 

HL7 standard document format for the exchange of eCQM data. 
QRDA reports represent eCQM data at the patient or 
organization level. 

QRDA 

60 



 

 

  
 

Quality Measurement  (eCQM) Standards
 

• Measure Definition Standards 
– Quality Data Model (QDM) 
– Health Quality Measure Format (HQMF) 

• Measure Reporting Standards 
– Quality Reporting Document Architecture (QRDA) 
– Category I for patient level data 
– Category III for aggregate data 
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Attestation/Reporting to the 2014 eCQMs
 

To attest for the EHR Incentive Program, go to: 
https://ehrincentives.cms.gov/hitech/login.action
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CMS Reporting Guidance for EPs
 

For EP: 
http://www.cms.gov/Regulations-and-
Guidance/Legislation/EHRIncentivePrograms/Do
wnloads/CQM2014_GuideEP.pdf 

•	 Option 1: Attest through the EHR Registration & 
Attestation System 

•	 Option 2: eReporting through PQRS 
•	 Option 3: Satisfy requirements of PQRS 

Reporting Options 
•	 Option 4: Group Reporting (GPRO) 
•	 Option 5: Group Reporting through Pioneer 

ACO 
•	 Option 6: Group Reporting through the 

Comprehensive Primary Care (CPC) Initiative 

63 
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CMS Reporting Guidance for EHs
 

For EH: 
https://www.qualitynet.org/ 
For Q&A: 
https://cms-
ip.custhelp.com/app/home3/session/L3RpbWUvMT
QyNzEzMzU1Ni9zaWQvMkEzdWwyaW0%3D 

•	 Option 1: Attest through the EHR Registration & Attestation System
 

•	 Option 2: eReporting through Hospital Inpatient Quality Reporting 
(IQR) using QualityNet (more information at: 
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-

Instruments/HospitalQualityInits/HospitalRHQDAPU.html)
 

64 
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