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Objectives

• High level understanding of an idealized end-to-end quality 
reporting process

• Explore optional aspects, focusing on those likely to be 
relevant to Stage 2 Meaningful Use, including examples

• Implementation issues for eMeasure & QRDA

• Dialog/discussion
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Quality Measurement and Reporting
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Quality Measurement and Reporting

Local EHR

National Meaningful Use

Clinical reuse

Decision support

Secondary use
Quality reporting
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Quality Reporting Process Workflow

Data Capture

Data Extraction
Quality Report 

Generation
Data Gap 
Analysis

Quality Measure 
Data DefinitionsMeasure Developer

Provider IT Staff

Clinical Staff Report 
Validation

Quality Report 
Submission
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Workflow Components

• Data preparation

• Data capture

• Export

• Calculate

• Report
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Data Preparation

• Identify what data is necessary for the quality measure to be 
calculated

• Where required data is stored in the EHR system

• How the stored data is coded

• What data is not currently being collected in the EHR

• Reconcile reporting periods for measures
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Data Preparation Quality Measure 

Data Definitions
Measure Data 

Gap Analysisand
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Data Capture

• There is no consensus on how quality data is collected and reported across 
EHR systems

• EHR systems are not monolithic

• They are complex and involve multiple modules that serve different 
processes

• EHR workflow varies significantly between products so it is important to not 
be prescriptive on how data is captured, but to focus on what data is 
captured 

• Many EHR platforms are not heavily customizable

• End-users may be dependent upon the certified EHR to develop software 
modules that capture data necessary for reporting
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Data Capture Workflow Data Capture
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Export

• The export step is performed by the EHR

• The transform step may be performed by the EHR or by a third-
party application (instance generator)

• Aggregation of QRDA I may be performed by the EHR or by a 
third-party application 

• The NPRM’s explicit recognition of an export step as a 
mandatory part of the workflow may have implications for 
EHRs that contain integral calculate functionality
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Export Workflow Data Extraction Calculateand
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Reporting

• The final stage of the workflow is the validation and 
submission of the quality report 

• Created by provider

• Validated by provider and/or support staff

• Submitted

• Receiving institution validates and accepts report
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Reporting Report
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Data Capture (example eMeasure 1)

• What data elements are relevant to NQF 0024? 

• How will providers capture those data elements? 

• How will the system remind or enforce the capture of those 
data elements?
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Data Capture - example

• eMeasure informs what data to capture

• Age

• Encounter type

• Pregnant?

• BMI %ile

• Counseling for nutrition, physical activity
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Example eMeasure

Weight assessment AND counseling on nutrition and physical 
activity for children/adolescents (NQF 0024)

• Initial Patient Population

• Age 2-17 during measurement period

• Denominator

• Primary care outpatient encounter, AND

• Not pregnant

• Numerator

• BMI percentile recorded, AND

• Counseling for nutrition, AND

• Counseling for physical activity
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Data Capture

eMeasure DOES NOT specify HOW to capture data

• BMI = weight (in kg) / height (in meters) ^2

• All valid approaches

o Record weight in kg, height in meters; EHR calculates BMI %ile

o Record weight in lbs, height in inches; EHR calculates BMI %ile

o Record BMI %ile directly

eMeasure DOES suggest WHERE to capture data*

• Pregnancy: Diagnosis (problem list)

• BMI %ile: Physical exam finding

• * In general, where systems are not already capturing required data 
elements, we recommend that they follow the workflow implicit in the 
eMeasure.
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Data Capture

Workflow

• “counseling for physical activity”

• Who is providing the counseling?

• How to capture “counseling for physical activity” at point-of-care?

o Free text? 

o Structured data entry?

• Who is designing the data entry forms?

o EHR vendor

o Clinician groups

• How are clinicians dealing with multiple (?conflicting) requests for 
structured data?
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Data Export (getting data out of the EHR)

MU2 NPRM:

“We request comment on whether any standards (e.g., QRDA 
category 1 or 2, or Consolidated CDA) would be adequate for 
CQM data export as well as whether Complete EHRs (that by 
definition would include calculation and reporting capabilities) 
should be required to be capable of data export”.
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Data Export (getting data out of the EHR)

• NQF 0024 has data elements not defined in the CCD.

• CCD templates simultaneously:

• Have too much information

• Not enough information

• Communication from provider to patient: counseling for 
nutrition
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Data Export (getting data out of the EHR)

What if NQF 0024 has data elements that aren't 
defined for use within CCD?

• A CCD can contain anything allowed by CDA. Certain patterns 
(e.g. problems, medications) have been constrained by 
templates to ensure consistency. Other patterns (e.g. 
counseling) are allowed, although there aren’t yet 
corresponding CCD templates.  

• But if not in a defined template specific to an eMeasure – the 
data received may be both unwanted and insufficient
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Data Export (getting data out of the EHR)

For instance, in the latest version of CCD (a.k.a. the "HL7 
Implementation Guide for CDA® Release 2: IHE Health Story Consolidation, 
Release 1"), a date/time stamp is optional for Procedures:

<procedure classCode="PROC" moodCode="EVN">
<templateId root="2.16.840.1.113883.10.20.22.4.14"/>
<id root="e401f340-7be2-11db-9fe1-0800200c9a66"/>
<code code="397394009" codeSystem="2.16.840.1.113883.6.96"
displayName="Bronchoalveolar lavage"/>

<statusCode code="completed"/>
</procedure>

Whereas in QRDA, we would add an additional constraint, as part of a 
further specialized template, that makes the date/time stamp be required:

<procedure classCode="PROC" moodCode="EVN">
<templateId root="2.16.840.1.113883.10.20.22.4.14.2"/>
<id root="e401f340-7be2-11db-9fe1-0800200c9a66"/>
<code code="397394009" codeSystem="2.16.840.1.113883.6.96"
displayName="Bronchoalveolar lavage"/>

<statusCode code="completed"/>
<effectiveTime value="02171998"/>

</procedure>
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Data Export - Summary

Getting data out of EHR and into a quality report

• popHealth cannot yet use QDRA

• Need to constrain Consolidated CCD templates

• Need to enhance popHealth

• CCD will not work out of the box 

• Cannot represent counseling for nutrition/physical activity (for example)

• Is not specific enough

o Not all templates require time stamp

o eMeasure may want active problem/ CCD will send all problems
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Data Export

What to do?

QDM approach to QRDA
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Quality reporting in Meaningful Use

Quality reporting is one of the components of Meaningful Use

• Use of certified EHR in a meaningful manner (e.g., e-
prescribing)

• Use of certified EHR technology for electronic exchange of 
health information to improve quality of healthcare

• Use of certified EHR technology to submit clinical quality 
measures and other such measures selected by the Secretary
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HQMF (eMeasure)

Health Quality Measure Format (HQMF)
• A standard for representing a health quality measure as an electronic 

document

• An HL7 Draft Standard for Trial Use (DSTU) since 2009

• Provides for quality measure consistency and unambiguous 
interpretation

• Derived from an overarching Structured Document Architecture; not a 
CDA standard

eMeasure: a health quality measure encoded in the HQMF format 
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HQMF (eMeasure)

<QualityMeasureDocument>
HQMF Header 

HQMF Body
<section>

<title>Population criteria</title>
<text>
<entry>Initial Patient Population</entry>
<entry>Denominator</entry>
<entry>Numerator</entry>
<entry>Exclusions</entry>
…

</section>
<section>

<title>Data criteria</title>
<text>
<entry>
…

</section>     
…

</QualityMeasureDocument>
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Sample eMeasure HTML Rendition
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Sample eMeasure HTML Rendition
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QRDA
HL7 CDA R2 Quality Reporting Document Architecture (QRDA) 

• Specifies a framework for quality reporting 
• Standardizes the representation of measure-defined data elements 

QRDA Category 1 – Single Patient Report 

▪ DSTU R1 Published 2008

Reuses CCD templates where possible

• DSTU R2 – In HL7 Ballot now

• Framework

• QDM-Based QRDA

QRDA Category II – Patient List Report

Not yet officially balloted

QRDA Category III – Calculated Report

Not yet officially balloted
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Sample Category I 
Report
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Sample QRDA 
Category II Report
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Sample QRDA 
Category III Report
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eMeasure and QRDA

eMeasure provides the rules for determining if a particular 
patient is included in one of these populations:

• Initial Patient Population (IPP)

• Denominator (DENOM)

• Numerator (NUM)

The QRDA contains sufficient data elements to determine if the 
patient meets IPP, DENOM, or NUM criteria.
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Quality Measurement and Reporting

patient
data

EHRpatient
data

patient
data

patient
data

eMeasure

Calculation 
engine

aggregate
quality
report

CCD
document

data
capture

export report

Informs Informs

Other 
systems

calculate

QRDA
document
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Two column data table showing the headers of:

CCD 

QRDA 

Six rows of data:

Communicates patient level data (CCD col header), Communicates patient level data (QRDA col header)

Built to support Transition of Care (CCD col header), Built to support Quality Reporting (QRDA col header)

Includes a complete set of summary data (CCD col header), Data specific to one or more eMeasures (QRDA col header)

Currently able to be consumed by popHealth (CCD col header), Not yet able to be consumed by popHealth (QRDA col header)

Cited in Meaningful Use Stage 1 (CCD col header), May be cited in Meaningful Use Stage 2 (QRDA col header)

Comprised of “CDA templates” drawn from a common CDA template library (CCD col header), Comprised of “CDA templates” drawn from a common CDA template 

library and specified for quality data (QRDA col header)

Data Extraction – CCD vs. QRDA

EHR
patient

data

CCD
document

popHealth
aggregate

quality
reportQRDA

document

CCD QRDA

Communicates patient level data Communicates patient level data

Built to support Transition of Care Built to support Quality Reporting

Includes a complete set of summary data Data specific to one or more eMeasures

Currently able to be consumed by 
popHealth

Not yet able to be consumed by popHealth

Cited in Meaningful Use Stage 1 May be cited in Meaningful Use Stage 2

Comprised of “CDA templates” drawn from
a common CDA template library

Comprised of “CDA templates” drawn from
a common CDA template library and 
specified for quality data
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QRDA vs. eMeasure

QRDA Standard QRDA IGs QRDA Instances

HQMF Standard eMeasures

QDM-
based 
QRDA IG
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Coupling Between eMeasure and QRDA

Quality Data Type

QDS

NQF Quality Data
Model (QDM)

Pattern 
Library

Quality Data Type

Quality Data Type

PatternPattern

eMeasure

PatternPattern
PatternPattern
PatternPattern
PatternPattern

Quality Data Type
Type
Quality Data Type

PatternPattern

Quality Data 

Element

Quality Data 

Element

Instantiate (e.g.,
vocabulary 

binding)

Quality Data 

Element

Quality Data 

Element

QDS ElementQDS Element
QDS ElementQDS ElementQuality Data 

Element

Quality Data 

Element

Data Criteria

Population Criteria

Denominator

Numerator

Initial Patient 

Population

QRDA Template

QRDA Template

QRDA Template

CDA 
Template Library

National Quality 
Forum (NQF)
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Coupling Between eMeasure and QRDA
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eMeasure to
QDM-Based QRDA 

Example

eMeasure toQDM-Based 
QRDA Example
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eMeasure Coupled QRDA Instance
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NQF 0284 eMeasure: Surgery Patients on Beta-Blocker 
Therapy Prior to Arrival Who Received a Beta-Blocker 
During the Perioperative Period
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QRDA Containing NQF 0284: Surgery Patients on Beta-
Blocker Therapy Prior to Arrival Who Received a Beta-
Blocker During the Perioperative Period



NQF 0284 eMeasure Identification
Document ID:

<id root="8a4d92b2-356d-a09e-0135-8d45f1975952"/>
Document Code:
<code code="57024-2" codeSystem="2.16.840.1.113883.6.1" displayName="Health Quality Measure Document"/>
Measure Name:
<title>Surgery Patients on Beta-Blocker Therapy Prior to Arrival Who Received a Beta-Blocker During the Perioperative Period</title>
Set ID and Version Number:
<setId root="9a02f5d4-3d9b-11e1-8634-00237d5bf174"/>
<versionNumber value="1"/>

QRDA – references  NQF 0284 eMeasure
<reference typeCode="REFR">

<externalDocument classCode="DOC" moodCode="EVN">
<!-- This is the version specific identifier for eMeasure: QualityMeasureDocument/id

it is a GUID-->
<id root="8a4d92b2-356d-a09e-0135-8d45f1975952"/>
<!-- This is the NQF Number, root is an NQF OID and for eMeasure Number and 
extension is the eMeasure's NQF number -->
<id root="2.16.840.1.113883.3.560.1" extension="0284"/>
<!-- eMeasure Measure Authoring Tool Identifier (not the real root yet-->
<id root="TempMATtoolrootOID" extension="27"/>

<!-- HQMF Document code -->
<code code="57024-2" codeSystem="2.16.840.1.113883.6.1" displayName="Health Quality Measure Document"/>
<!-- This is the title of the eMeasure -->
<text>Surgery Patients on Beta-Blocker Therapy Prior to Arrival Who Received a Beta-Blocker During the Perioperative
Period</text>

<!-- QualityMeasureDocument/setId is the eMeasure version neutral id  -->
<setId root="9a02d77a-3d9b-11e1-8634-00237d5bf174"/>

<!-- This is the sequential eMeasure Version number -->
<versionNumber value="1"/>
</externalDocument>
</reference> 
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QDM Pattern → QRDA Pattern

Data Table reads:

Quality Data Type: Medication Administered (QDM component col header), 
2.16.840.1.113883.3.560.1.14 (HQMF ID col header), 
2.16.840.1.113883.10.20.12.6.42 (QRDA col header)

Quality Data Attribute: Reason (QDM component col header),None (HQMF ID 
col header), 2.16.840.1.113883.10.20.12.6.49 (QRDA col header)

Value Set: Aspirin RxNorm codes (QDM component col header),1.2.3.4.5.6.7 
(HQMF ID col header), 1.2.3.4.5.6.7 (QRDA col header)

Quality Data Type →
QRDA quality data type template 

Quality Data Attributes →
QRDA quality data attribute 
templates

Value set →
QRDA quality data type template extension

<substanceAdministration classCode="SBADM" moodCode="EVN">

<templateId root="2.16.840.1.113883.10.20.12.6.42" 

extension=“1.2.3.4.5.6.7"/> 

<id />

<statusCode code="completed"/>

<effectiveTime>

<low />

<high /> 

</effectiveTime>

<participant typeCode="CSM">

<participantRole classCode="MANU">

<playingEntity classCode="MMAT" determinerCode="INSTANCE">

<code code=“..."  

codeSystem="2.16.840.1.113883.3.560.101.1" />

</playingEntity>

</participantRole>

</participant>

</substanceAdministration>

QDM component HQMF ID QRDA ID

Quality Data Type: 
Medication 
Administered

2.16.840.1.11
3883.3.560.1.
14

2.16.840.1.113883
.10.20.12.6.42

Quality Data Attribute: 
Reason

None 2.16.840.1.113883
.10.20.12.6.49

Value Set: Aspirin 
RxNorm codes

1.2.3.4.5.6.7 1.2.3.4.5.6.7



End-End Quality Measurement & Reporting
April 24, 2012

47

NQF 0284 eMeasure – Population Criteria
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NQF 0284 eMeasure – Data Criteria

QRDA Containing NQF 0284  - Patient Data



NQF 0284 eMeasure – Data Type Pattern
<procedure classCode="PROC" moodCode="EVN" isCriterionInd="true">

<code code="2.16.840.1.113883.3.117.1.7.1.2" displayName="SCIP Major Surgical Procedure Grouping Value Set"  
codeSystem="2.16.840.1.113883.3.560.101.1"/>

<title>Procedure, Performed: SCIP Major Surgical Procedure (ordinality: 'Principal')</title>
<sourceOf typeCode="SUBJ">

<observation classCode="OBS" moodCode="EVN" isCriterionInd="true">
<templateId root="2.16.840.1.113883.3.560.1.1012.2"/>

<code code="117363000" codeSystem="2.16.840.1.113883.6.96" displayName="ordinality" codeSystemName="SNOMED-CT"/>
<value xsi:type="CD" code="2.16.840.1.113883.3.117.1.7.1.14" codeSystem="2.16.840.1.113883.3.560.101.1" 

displayName="Principal"/>
</observation>

</sourceOf>
…

</procedure>

QRDA Containing NQF 0284  - CDA Template
<!-- QRDA Procedure, Performed -->

<procedure classCode="PROC" moodCode="EVN">
<!-- Consolidated Procedure Activity Procedure TemplateId (Implied Template) -->
<templateId root="2.16.840.1.113883.10.20.22.4.14"/>
< !-- QRDA TemplateId -->
<templateId root="2.16.840.1.113883.10.20.24.3.64" extension="2.16.840.1.113883.3.117.1.7.1.2"/>
<id root="d68b7e32-7810-4f5b-9cc2-acd54b0fd85d"/>

<code code="0DF53ZZ" codeSystem="2.16.840.1.113883.6.3" displayName="Fragmentation in Esophagus, Percutaneous

Approach"/>
<text>Procedure, Performed: Fragmentation in Esophagus, Percutaneous Approach (ordinality: 'Principal')</text>

<statusCode code="completed"/>
<effectiveTime>

<!-- Attribute: Start Datetime -->
<low value="20110302090000+0500"/>
<!-- Attribute: End Datetime -->
<high value="20110302103000+0500"/>

</effectiveTime>
<!-- Attribute: ordinality -->
<priorityCode code="63161005" codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED-CT" displayName="Principal"/>

</procedure>   
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Data Reporting under MU2 

QRDA 
Category I 
Instances

PQRI XML 
Registry 
Specification

QRDA 
Category 
II/III Reports

eMeasure
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Implementation – Simplifying the Export Step
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Implementation
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Implementation
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Implementation Tools - Future

• HQMF Processing Engine

• QRDA Instance Generator
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Conclusions

Data Capture

The single most important factor in streamlining the end to end 
quality reporting process:

Convergence on a consistent set of data elements 

• Across MU criteria

• Across quality measures

• Across other regulatory requirements

• …
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Conclusions

Export

• We recommend the adoption of QRDA Category I for the Export 
step

• We propose that the eSpecification Navigator be further 
investigated as a tool to simplify the Export step

• The NPRM’s explicit requirement of an export step followed by 
an import step as a mandatory part of the workflow may have 
implications for EHRs that contain integral calculate 
functionality
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Conclusions

Calculations:

• We recommend against the use of CCD for the Export step

• We recommend the further development of an HQMF
Processing Engine, which can consistently parse an HQMF
eMeasure and convert it into queries against an application's 
data stores
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Conclusions

Reporting:

• We recommend enhancing PopHealth so that it can serve as a 
complete prototype / reference implementation of the end to 
end processes we’ve discussed

• We recommend that PopHealth functionality be expanded to 
produce those aggregate XML reports required by CMS.



End-End Quality Measurement & Reporting
April 24, 2012

59

Conclusions

In Closing:
While considerable effort has gone into defining end to end 
quality reporting processes and technology, those efforts can fall 
short if not also coupled with:
• A convergence of data elements to streamline the data 

capture process
• Resolution of conflicting and ambiguous requirements
• Getting past the inconsistencies and discrepancies in various 

regulatory requirements 
• Moving to a defined and formal “source of truth”

• HQMF eMeasures

• QRDA Category I. 

This makes sense, given that standards are a prerequisite for 
functionality.
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Discussion


