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standards and tools used in specifying and testing eCQMs, and the eCQM community. eCQMs can
promote greater consistency, improve uniformity in defining clinical concepts and logic® across
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Chapter 9, Tools and Resources for Measure Developers.

1 BACKGROUND

Collecting and reporting accurate healthcare performance data has historically been a highly structured
and time-consuming manual process. To limit the need for extensive record reviews required by chart-
Subsequently, clinically enhanced measures provided increased relevance by supplementing claims
information with electronically available laboratory results and pharmaceutical usage data. Increasing

become a critical component of the quality reporting framework. When unambiguously represented as
eCQMs, measures can guide the collection of EHR and other electronic clinical data, which can then be
assembled into quality reports, and submitted to organizations such as CMS. CMS considers using the
data routinely collected through EHRs and other electronic clinical systems an essential tool for reducing
burden. The EHR and other electronic clinical systems hold significant promise for improving the

extraction of clinical data from standardized machine-readable fields, the industry considers EHR and
other electronic clinical systems the authoritative source of clinical information and legal record of care.

reduce measurement errors due to manual abstraction and to highlight encoding issues. For more
information on encoding, see the Codes, Code Systems®, and Value Sets® e supplemental material.

The design of eCQMs includes queries to retrieve the necessary information from the EHR’s and other
electronic clinical data repositories and generate quality data reports. From there, measured entities (or
their proxy) transmit individual and/or aggregate patient quality data to the appropriate agency using

clinical decision support.
eCQM developers need to be knowledgeable of several tools and resources:

e The Blueprint™ — The Blueprint is part of the CMS Measures Management System (MMS). The

assumptions and special considerations, including

o the types of clinical data typically encoded using standardized terminology (i.e., a code
system) in EHR and other electronic clinical systems

o the impact on workflow and data fidelity for organizations that will need to map local codes
to standard terminologies used in an eCQM
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(CAQL)®, and healthcare industry standard terminologies. Authoring eCQMs in the MAT helps
measure developers standardize the eCQM representation, provides validation, Expression

o Value Set Authority Center (VSAC)™ — The VSAC provided by the National Library of Medicine
(NLM) in collaboration with the Office of the National Coordinator for Health Information
Technology (ONC) and CMS. Requiring a free Unified Medical Language System® (UMLS) license
2 for access, the VSAC provides searchable and downloadable access to all official versions of
value sets used by each of the eCQM releases used in CMS and other quality reporting programs
(e.g., The Joint Commission). eCQM developers author value sets in the VSAC. Find more
information on the VSAC in section 2.2.4 and the supplemental material, Codes, Code

Systems@®, and Value Sets[5.
e Bonnie® — Bonnie is a software tool that allows eCQM developers to test and verify the

which internal and external users can transparently log, prioritize, and discuss issues with
appropriate subject matter experts (SMEs) on a host of topics. Find more information about Jira

e Electronic Clinical Quality Improvement (eCQl) Resource Center™ — The eCQl Resource Center is
a website that provides eCQl resources and connections. It is the source of truth for

It serves as “the one-stop shop for the most current resources to support electronic clinical
quality improvement.”

e Measure Collaboration (MC) Workspace™ - The MC Workspace, located on the eCQI Resource
Center, brings together a set of interconnected resources, tools, and processes to promote
transparency and better interaction across stakeholder communities that develop, implement,
and report eCQM:s.

The value-added benefits of eCQMs include

e using detailed clinical data to assess the outcomes of treatment by healthcare providers and
organizations
e reducing the burden of manual abstraction and reporting for provider organizations
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o fostering the goal of access to real-time data for bedside quality improvement and clinical
decision support

1.1 CoMPONENTS OF AN ECOM

implementation of the eCQM via certified EHR technology (CEHRT).

1.2 ENCODING
INFORMATION FOR AN

eCQM

Measure developers author
eCQMs to conform to the
HL7 ® CQL®-based HQMF®

an electronic extensible

markup language (XML) Data Expression Structure
document. eCOM Model Logic
specifications use patient-level
information coded in a format
intended for extraction from
EHRs@® and other electronic
Figure 1. eCQM Components Source: eCQl Resource Center

clinical systems.
Coding of information for eCQMs consists of

e Computable representations of the eCQM, which contain important details about the
calculation. The files include the following:
o HQMF XML syntax (.xml). The HQMF includes a header and a body. The header identifies
and classifies the document and provides important metadata about the measure. The MAT

supplemental data elements).

o Shared CQL libraries (.cql, .xml, and .json). The shared libraries are the basic units of sharing
CQL. They consist of a foundation of CQL statements used within a measure. Every measure
has at least one main CQL library referenced from HQMF.

e CQL file (.cql). The CQL file provides the expression logic for data criteria, population
criteria, and supplemental data elements. It provides a formal description of the
computable content in the measure and organized into libraries for reusing or sharing
between measures and other artifacts. Refer to section,2.1.3.

e Expression Logical Model (ELM) XML document (.xml). ELM provides a machine-
readable representation of the measure’s logic in XML. The intent of the ELM file is for
machine processing and provides the information needed to retrieve data from an EHR

automatically.
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e ELM JavaScript Object Notation (JSON) file (.json). The JSON file is the ELM file in
JavaScript Notation, as opposed to XML.

the data elements within the eCQM. Identification of value sets is via an object identifier (OID)
and each value set includes several metadata elements that describe the inclusion and exclusion
criteria for the codes in the set. The value set includes a list of codes (i.e., the value set

version of that code system. DRCs are specific codes referenced directly in the eCQM logic® to
describe a data element or one of its attributes. Find value sets and DRCs in the VSACEE.

1.3 UNIQUE FEATURES OF DEVELOPING ECQMS

The measure development process for eCQMs does not differ significantly from that used for non-
eCQMs. The measure conceptualization process is the same for eCQMs as for measures developed using

information should be available and accessed without impacting the normal clinical workflow; hence, it
is essential to consider carefully how, by whom, and in what context the desired information is being
captured.

eCQM developers can use the MC Workspace as a vehicle for stakeholder feedback. They should share
new measure concepts in the eCQM Concepts module allowing for feedback in refining the eCQM
concept. As the eCQM developer proceeds through the Measure Lifecycle, the New eCQM Clinical
Workflow module provides the opportunity for feedback regarding the impact of the nascent eCQM to
clinical workflow and feedback in the eCQM Test Results module provides information for assessing data

unique assumptions and special considerations:

e eCQM evaluation is based on use of only data elements expressed using the QDM.

e Quality measures that are based on electronic clinical systems should significantly reduce
measurement errors due to manual abstraction, coding issues, and inaccurate transcription
errors.

e eCQMs are subject to some of the same potential implementation issues as non-eCQMs,
which could result in low evaluation ratings for the reliability and validity of data elements and
measure scores®.

(Pronovost, Wu, & Austin, 2017%), is required to avoid the potential, unintended consequences

Lt is possible to use data not in a structured field in conjunction with natural language processing (NLP) software or similar tools.
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of selecting data elements that are infrequently or inconsistently captured. For example,
updates to problem lists may not occur in a timely manner or not reconciled to remove or
resolve health concerns that are no longer active. Therefore, using information from problem

attention to improved clinical workflow and routine data capture is essential.

e Examples of potential sources of error that may occur as a result of implementation include

o EHR or other clinical software system structure or programming that does not comply with
standards for data fields, coding, or exporting data, such as administrative, laboratory,
radiology, and pharmacy systems.

o Data fields used in different ways or multiple ways to enter the same data. For example,
variation in clinical workflow resulting in entries made into the EHR fields other than those
software fields different from those programmed to retrieve data to calculate the measure.

o Inaccurate interpretation of data by natural language processing (NLP) software used to
analyze information from text fields.

o Variability in the mapping of data encoded using a non-standard (local) terminology to that
of the standard terminology expected by the eCQM.

o Data format issues such as string vs numerical data, data in text blob or pdf.

e Compare the electronic extract with the manual abstract.
e Assure NLP is correct (if using NLP).

In addition, several features must be considered, e.g., the types of clinical data that are typically
systems and the impact on workflow and data fidelity for organizations that will need to map local codes
to standard terminologies used in an eCQM.

eCQM development is a community effort that promotes the early and frequent engagement of
patients, caregivers, healthcare providers, and implementers throughout the process. While the
community-type approach is the goal of any measure development effort, eCQMs are different in that

support and facilitate eCQM implementation. Given the many different EHR and other clinical software
systems products available, it is critical that eCQM specifications not only be compatible with EHR
products and other clinical software systems, but also impose a minimal, commensurate burden on the
eligible healthcare community, i.e., hospitals and providers.

2 eCQM specifications, as defined by QDM data elements, do not designate where (e.g., Problem List) in the EHR to extract the data.
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2 STANDARDS AND TOOLS FOR ECQMS

2.1 eCQM STANDARDS

The information container for

an eCQM is HQOMF® using (I_E)(;:_c)

the QDM@ for the data HQMF

model and CQL® for the (Metadata,

logic(® expressions. (Figure Population C

2). QDM data criteria specify Structure) Definitions:

HQMF - Health Quality Measure Format
CAL - Clinical Quality Language
QDM - Quality Data Model

only the data of interest (e.g.,
clinical concepts, concept
details/attributes) for the

eCQM. CQL expressions
capture interrelationships Figure 2. eCQM Information Structure

between data criteria, such as

“starts after end of,” oridentified subsets of data, such asmin, max, last, and first. The
standards used to develop eCQMs are HQMF, QDM, and CQL. The standard used to report eCQMs is
QRDA®. A brief discussion of each element follows.

2.1.1  Health Quality Measure Format

HQMF provides quality measure consistency and unambiguous interpretation. HQMF is a component of
a larger end-to-end quality framework, which has evolved to a normative HL7 standard. HQMF/CQL-
Healthcare facilities can use the data captured for measures to create QRDA reports. From there,
transmission of individual and/or aggregate patient quality data to the appropriate agency can occur.

Published as a standard for trial use (STU) in 2009, the HQMF Release 1 (R1) is the underlying structured
representation used by the CMS MAT for eCQMs developed through June 2014. HQMF was updated to
STU Release 2.1 (R2.1) in 2015 and updated to a normative standard in January 2017. The normative
standard is the version currently in use.

The components of an HQMF document include a header and a body. The header identifies and
classifies the document and provides important metadata about the measure such as general

3 Refer to eCQl Resource Center pages for eligible hospital/critical access hospital and eligible professional/eligible clinician measures, for up-to-
date examples of how eCQMs appear as XML and HTML documents.
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* population(® criteria
e definitions

e functions

e terminology

[ )

e supplemental data elements
e risk adjustment( variables

and for submission to NQF for endorsement must be in HQMF. This process is assured when measure
developers author their eCQMs in the MATEZ. Developed under contract with CMS, the MAT aids in the

2.1.2 Quality Data Model

The QDM@ is a standard information model adopted by CMS that describes the data needed to
represent information necessary for electronic quality assessment. The Health Information Technology
Expert Panel (HITEP), convened by NQF in 2009, initially established the QDM. CMS is now the sponsor.

The QDM allows definition of a data element: the smallest possible unit of information that has precise
meaning to communicate the data required within a quality measure. Each data element contains

e A QDM category: a single clinical concept identified by a value set®.

e A QDM datatype: the context in which each category is used to describe a part of the clinical
care process.

e Values: a single code or list of codes used to define the specific data element. For values that
category (e.g., SNOMED CT, LOINC, RxNorm). For more information about code systems, refer to
the Codes, Code Systems, and Value Sets% supplemental material.

e A QDM attribute provides specific detail about a QDM datatype that further constrains the
concept.

e QDM entities represent a concept used to specify details about the actor (or performer) of any
QDM datatype. An eCQM can use the entities to provide further information required for an

The measure developer can specify a data element by selecting a QDM category, the expected QDM
datatype for the category with respect to electronic clinical data, a value or value set drawn from an

e QDM category — Laboratory Test

e QDM datatype — “Laboratory Test, Performed”

e Value set — High Density Lipoprotein (HDL)

e QDM data element — Laboratory Test, Performed: HDL
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e QDM attribute

Category Category Category (02-11:Te[o]3Y
Value Set Value Set
\ Code \ Code _
)
Datatype _ Datatype _ Datatype
(Context) (Context) (Context)
attribute
Examples: Examples: Examples: Examples:
Laboratory Test Performed LOINC®— Lab tests /  Detailed, fully
Diagnostic Study Ordered chservable entiies ::::Lf::di::::ding
i i SNOMED CT - g
Diagnosis Reco-m-mended Conditions, attributes e.g.,
Encounter Administered Procedures - result thresholds
Medication Dispensed RxNorm — + location arrival
Medications time

(administered or
ingredient level)

LOINC® - Logical Observation Identifiers Names and Codes

Figure 3. QDM Data Element Structure

The QDM continues to evolve through input from the QDM User Group. The User Group discusses and
proposes changes to the QDM and evaluates resolution of QDM project Jira tickets[%. Changes to the
QDM may require changes to the MAT. The process for changes to the QDM are outlined in the QDM
User Group Charter,

2.1.3  Clinical Quality Language

structured enough for processing a query electronically. The evolution of CQL enables greater flexibility
of expression and the CQL Style Guide (% helps with consistency across measures.

The ELM provides a more streamlined format for automated sharing of executable measure logic. The
ELM file is “the machine-readable representation of the CQL that has been designed for sharing and
implementation applications. The ELM file provides the semantics necessary to retrieve the correct data

and feel” to eCQM logic using CQL. The guide focuses on a set of common best practices implemented
across CQlL-based eCQMs in CMS quality reporting programs and also promotes the use of consistent
language within the framework of CQL, including libraries, aliases, definitions, functions, and
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2.1.4 Quality Reporting Document Architecture

QRDA is an HL7 Clinical Document Architecture (CDA)-based standard. As such, the QRDA conforms to
the HL7 CDA standard. The HL7 QRDA IGs* describe the constraints on the CDA. CMS further constrains
the base QRDAs and publishes |Gs and schematrons™ for CMS reporting.

Each QRDA Category | report contains quality data for one patient for one or more quality measures.

streamline the end-to-end process from eCQM specification to eCQM reporting.

Like a QRDA Category | report, a QRDA Category lll report also contains a Measure Section that lists the
reported eCQM(s) and a Reporting Parameters Section that provides information about the reporting
period. However, instead of reporting raw individual patient data, the report includes an aggregated
summary for all patient populations® relative to a measure@ (i.e., a total count of patients who meet

time).

eCQM
Eligible Clinician
Eligible Professional
QRDA I =
QDM CQL/ELM HQMF
QRDA |
Eligible Hospital
Critical Access Hospital
eCQM CMS - Centers for Medicare & Medicaid Services

CQL - Clinical Quality Language

eCQM - electronic Clinical Quality Measure

ELM - Expression Logical Model

HQMF -Health Quality Measure Format

QDM - Quality Data Model

QRDA - Quality Reporting Document Architecture

Figure 4. Connections between Standards

4 QRDA | - http://www.hl7.org/implement/standards/product_brief.cfm?product id=35, QRDA III -
http://www.hl7.org/implement/standards/product brief.cfm?product id=286
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programs.

2.1.5 Emerging Standards

The 21° Century Cures Act® (Public Law [P.L.] 114-255), and the subsequent ONC 21% Century Cures Act
2 and CMS Interoperability and Patient Access[2 final rules, emphasize interoperability of health

standards are undergoing testing for possible adoption by CMS. CMS supports the use of FHIR as the
standard for healthcare quality data exchange and will continue testing prior to implementing FHIR-

current standards to potential future standards.

The basic building block of FHIR® is resources. All exchangeable content is a resource. The FHIR

reasoning. The Clinical Reasoning module™ is for CDS and quality measures. CQL is an expression
logic(® and eCQM s are knowledge artifacts within Clinical Reasoning.

Data Exchange for Quality Measures (DEQM )L is a framework for exchanging quality information and
quality measure reporting. The goal of the DEQM framework is to enable automatic data collection and
submission. Development of the DEQM framework used QRDA.

Current eCQM Approach Potential eCQM FHIR Approach

L eCQM Standards eCQM Standards

QD';:: caL  HQMF - Q-Core  CQL  FHIR
Logic eCOM Profiles Logic eCOM
Model

eCQM Reporting eCQM Reporting

\
i QRDA Ql-Core
Data QRDA | ‘ : DEQIVI DEQM
11 Profiles Individual Summary
Model

Figure 5. Potential Future of eCQM Standards
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For more information on FHIR, see the HL7® website ™. For more information about FHIR in quality

measures, see the eCQl Resource Center2.

2.2 TooLs FORr DeVELOPING ECQMS

eCQMs.

)

eCQM —> RSUE=E

T QRDA I, QRDA 11

eyl Measure
LR € %%Aﬁ/f 3 Developer

Clinical Software
Product Vendor

A/
-

¢ QRDA I, QRDA 11

NCQA
eCOM —> B (53141
Resource

Measure Specification Phase

Measure Implementation Phase

CQL - Clinical Quality Language

eCQM - Electronic Clinical Quality Measure
ELM - Expression Logical Model

HQMF - Health Quality Measure Format
MAT - Measure Authoring Tool

Figure 5. Tools for eCQM Development

2.2.1  Measure Authoring Tool

NCQA - National Committee of Quality Assurance
QDM - Quality Data Model

QRDA - Quality Reporting Document Architecture
VSAC - Value Set Authority Center

The MATL is a web-based authoring tool required for developing and maintaining eCQMs for CMS

The MAT provides the capability to express complex measure logic® and export measures in several
formats, including a human-readable document that can be viewed in a web browser, the CQL-based
HQMF eCQM, which is composed of a CQL file containing the CQL library in its entirety, an eCQM
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HQMF XML document, an ELM XML document, and a corresponding ELM JSON file. Measure developers
use both Bonnie and MAT to promote test-driven development.

display order as generated from the MAT.

A MAT account is free and is available for anyone completing the application process. The application
process has recently changed. The MAT now requires a valid Healthcare Quality Information System
(HCQIS) Access Roles and Profile (HARP) ID. Measure developers who do not have a HARP ID should
register®. The MAT help desk receives the request and processes it for approval. Individuals receive a
notification after creation of their new MAT user ID. Individuals who have a current MAT account should
use the same email address previously used with the MAT when registering for a HARP ID.

2.2.2 CQL-to-ELM Translator

high-level CQL syntax into the canonical ELM representation. The reference implementation is intended
to be used in support of clinical quality framework implementations as a tool to enable CQL output to be
uniformly and automatically translated into ELM XML or JSON documents for sharing and distribution to
support implementation, integration, translation, and execution of CQL-based artifacts. The MAT uses
the CQL-to-ELM Translator for validation of syntactically correct CQL content.

contractor. The Translator is open source and available on GitHub 2.

2.2.3 Bonnie

Bonnie™ is a web-based tool used by eCQM developers to test measure logic® during the measure
development process. This process, known as test-driven development, utilizes measure developer-
created test cases (i.e., synthetic patient data) to mimic real-world patient scenarios. The intent is to
assess the accuracy, completeness, and coverage of the measure logic prior to finalizing the technical

The main goal of the Bonnie application is to reduce the number of defects in eCQMs by providing a
robust and automated testing framework. The Bonnie application allows measure developers to load
measures they have constructed using the MAT. Developers build a synthetic patient test deck for each
measure from the clinical elements defined during the measure construction process. By using measure
logic as a basis for building synthetic patients, measure developers can quickly and efficiently create a
test deck for a measure. A test deck is a group of test cases that evaluate each part of the measure’s
logic. The Bonnie application helps measure developers execute the measure logic against the
constructed patient test deck and evaluate whether the logic aligns with the intent of the measure.
Bonnie also shows which sections of the eCQM are currently tested by the test deck, allowing measure
developers to ensure that all logic in the measure is covered by tests. Refer to the Bonnie User Guide™
for more information.

2.2.4 Value Set Authority Center

developers for authoring eCQMs. The VSAC requires a free UMLS license for access and provides
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The VSAC is not specific to eCQMs, but its use is a requirement for eCQMs. Find more information on the
VSAC in the supplemental material, Codes, Code Systems®, and Value Sets[Z.

2.3 CERTIFICATION TOOLS

2.3.1 Cypress

modules (CEHRT) for calculating eCQMs. Cypress is an official testing tool for the ONC Health IT
Certification Program. During testing, Cypress generates synthetic patient records for the subset of
published eCQMs selected for certification. Cypress then tests the ability of the EHR systems and health
IT modules to accurately record, import, calculate, filter, and report eCQMs. The Cypress test data are

generate accurate QRDA Category | and Category lll documents for reporting to CMS.

2.3.2  National Committee for Quality Assurance (NCQA) Testing Resource

NCQA’s eCQM testing method was approved by the ONC for use in the ONC Health IT Certification
Program in June 2017. NCQA’s program tests and validates the integrity of the software code that
developed from randomly generated patient-level test da-t-;.nl.-e-é;a-more about the NCQA program at
their website %,

3 ECQM TESTING

When evaluating an eCQM'’s readiness for implementation and adoption, eCQM testing assesses the
Measures developed based on data extracted from the EHR must still meet the evaluation criteria just
like any other measure.

As with other types of measures, testing eCQM properties is an iterative process, with the purpose of
refining and revising the eCQM until resolution of all quality issues. The goal is to produce a reliable and
valid eCQM ready for implementation. eCQM testing is possible after completion of the eCQM

Measure developers should perform early feasibility testing prior to electronic specification in the MAT
to test the reasonableness of collecting expected data elements during common workflow practice and
clinical system. Post-MAT, the measure developer tests the validity and reliability to confirm that the
electronically specified measure meets its intended purpose; the measure produces consistent,
repeatable results; and the logic® is not ambiguous.

As EHR systems become more generally available and more integrated, additional documented clinical
information may also become widely available for measure use. However, a multitude of EHR systems
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and other electronic clinical systems are in use today, particularly in the ambulatory care setting, and

measures that are standards-based, consistent, reliable, and valid when extracted across diverse,
certified EHR systems. However, standards also raise new considerations when testing measures that

properties. Testing identifies ambiguities in the measure logic®, potential barriers to implementation,
and reasonableness of the data elements specified in the measure.

For eCQM:s, reliability and validity need to verify that testing showed evidence of

e adequate agreement between electronic extraction and manual abstraction
e use of appropriate codes and taxonomies
e use of appropriate QDM datatypes

If desiring NQF-endorsement, the measure developer submits the testing results to NQF.

3.1 eCQM VALDITY

Validity testing for the eCQM confirms the intent of the measure, ensures eCQM logic is not ambiguous
aligned with national standards, and checks calculated scores from automated extraction for accuracy.
These endpoints are in addition to the validity testing criteria for other types of measures, which
evaluate whether the measure assesses what it purports to measure.

Ideally, CEHRT uses clinical information recorded in discrete machine-readable fields, which potentially
reduces errors in measure data elements arising from manual abstraction or coding errors. However,

e Complex specifications, which may make a measure more susceptible to varying data field
interpretation by different users.

e Users may enter information into EHR fields other than those from which the vendor extracts
data for measure reporting.

e Even small errors in the measure specifications, such as omission of codes for commonly

data) can be respecified for use with EHRs. However, even if these measures have previously received
approval by CMS and show adequate reliability and validity in the original measure, measure developers
should assess the eCQMs for reliability and validity.

Measure developers should conduct a subjective evaluation of the human-readable document of the
eCQM to confirm that the intent of the measure is unchanged. An example of a subjective evaluation

eCQM concepts reflect the intent. Measure level (i.e., face) validity testing may involve iterative
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3.1.1 Measure Logic Validity

measure logic encoded in the eCQM. Measure developers should test and verify the logic of their eCQM
using the Bonnie™ tool.

3.1.2 Data Element Validity

Next, the measure developer should collect data elements from test site EHRs through electronic
extraction and compare them to a manual EHR abstract to assess validity of the electronic extraction.
They should perform this comparison to determine whether the eCQM provides the same results for
numerator inclusion/exclusion and denominator inclusions as the reviewers. If testing identifies
discrepancies, the presumption is that visual review of the manually abstracted data elements is correct,
serving as the gold standard.

This design is guided by the rationale that electronic extraction of EHR data cannot detect values
entered as free text as opposed to structured data, while visual review will usually capture both free text
and structured data and, therefore, be more complete and accurate. Data elements demonstrating a
pattern of disagreement between the results from visual abstraction and electronic extraction may arise
either because some data required for the measure are documented in the EHR in a format that the
electronic extraction did not capture, or there are problems with the way the eCQM query was written.

For measure data elements, adequate demonstration of validity is either an observation of

e adequate agreement between data elements electronically extracted and data elements
manually abstracted from the EHR
OR

NQF guidance & further clarifies the expectation that measure developers rely on data from structured
data fields or show that unstructured data are both reliable and valid.

3.1.3 Standards Conformance Validation

To help ensure accuracy of data elements, measure developers should validate the content of the
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e Syntactic validation—This method of accuracy validation ensures that the XML content follows

patterns based on the QDM. The MAT has these quality-checking processes built into the
application. The MAT uses the CQL-to- ELM Translator™ for validation of syntactically correct

grammar files, which are part of the HL7 CQL standard. If no syntax errors exist in a CQL file, the
Translator converts the CQL file into the respective ELM XML and JSON content based on the
ELM XML schema.

To help a measure developer avoid pitfalls that would violate conformance requirements in
CQl-based HQMF, the MAT provides various levels of validation within the tool to help guide

Error and Warning checking with highlighting. The MAT does not allow a user to package a
measure@ if CQL errors are present.

o Provision of default CQL expressions: “Measurement Period” parameter and the four CMS
Supplemental Data Element definitions (i.e., Ethnicity, Race, ONC Administrative Sex, and
Payer). Based on the CQL-based HQMF IG, these expressions must meet certain
requirements.

o Duplicate identifier checking. No two library-level identifiers (e.g., definition names, function
library.

o Filtering of definitions for population workspace based on the user-provided patient-based
indicator for the measure.

o Character checks for library-level identifiers, function arguments, etc., to ensure that users

are providing the correct form of identifiers based on the CQL-based HQMF IG.

o Expression return type validation.

e HL7 International Organization for Standardization (ISO)-based Schematron. This method is a
possible mechanism for validating XML written outside the MAT. However, it may not include all
components built into the MAT. For additional resources and information on the ISO

e Narrative validation. The MAT output includes a human-readable document viewable in a
standard web browser in HTML. When viewed in a web browser, the measure developer can
assess the extent to which the machine-generated criteria correctly reflect the original measure
criteria under development. When the measure developer validates correctness of the human-
readable format, this is narrative validation.

3.2 eCQM RELIABILITY

and data element alignment with standard specifications that support consistent implementations. This
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reliability testing, see the Blueprint Chapter 6.2.2.1, Reliability.

3.3 ECQM FEASIBILITY

structured format and can be coded using standard terminologies within the EHR. This process is critical
to ensure that a developed measure passes feasibility assessments during beta (i.e., field) testing and to
avoid re-expressing measure concepts or replacing the measure after completion of a considerable
amount of work.

In addition to information obtained from SMEs, measure developers should use empirical analysis to
test the feasibility of data elements required for a measure. Feasibility considerations include

e data availability (including availability in a structured format)

e accuracy of the information in the data

e  maturity of standards

e standard terminologies

e extent to which collection and encoding of data is necessary as part of the normal workflow and

When testing feasibility, it is important to understand the intent of the measure because the intent can
influence the collection of data. For more information on feasibility assessment see the Blueprint,
Chapter 6.2.3, Feasibility.

Feasibility is more than a demonstration by an EHR vendor of the system’s ability to capture a data
element. Feasibility testing evaluates the reasonableness of collecting the expected data elements
during a typical clinical workflow in an EHR system, evaluates the burden on clinicians, and determines if
the system captures the data elements. When developing the feasibility testing plan, the measure
developer should carefully consider determining the threshold for feasibility. Refer to the Measure
Evaluation Criteria and Guidance for Evaluating Measures for Endorsement® and the NQF eCQM
Feasibility Scorecard™ for more information and guidance. NQF requires the Feasibility Scorecard for
endorsement of eCQMs.

3.4 Testing Multiple Sites and Multiple EHRs

variability in reporting based on differences in local workflow process. Even multiple sites using the
same EHR vendor product may show different results since the local workflow may vary and there may
not be consistent entry of data into the fields expected by the vendor. Evaluate variances in results from
testing at multiple sites to determine whether there is a need for changes in the measure logic or
definition. Testing must encompass at least two EHR products.
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4 ENGAGING IN THE ECQM COMMUNITY

4.1 MEASURE COLLABORATION WORKSPACE (MC WORKSPACE)

The MC Workspace™ is a result of the outreach CMS conducted as part of the eCQM Strategy project.
The goal of the MIC Workspace is to bring together a set of interconnected resources, tools, and
processes to promote transparency and better interaction across stakeholder communities that

testing, implementation, and reporting to CMS. The addition of new content will occur over time, and
CMS encourages stakeholders to review the MC Workspace and participate interactively. Goals of the
MC Workspace are to

e provide detailed data element@® definitions to support implementation

[ ]
e improve alignment@® of measure concepts with clinical need and newly published guidelines
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e offer transparency of test results during measure development
e provide notification of updates to measures under development

The four modules are

e eCQM Concepts® — The eCQM concept module provides users the ability to submit new
measure concepts, align new measures with Meaningful Measures criteria, and identify whether
similar measures exist.

e New eCQM Clinical Workflow™ — Groups can access all the measure development tools in the
MC Workspace and work in an iterative manner to perform measure development activities.
Stakeholders can provide early comments, clinical workflow concerns, and guidance during the
development lifecycle. Lessons learned from previous measure development efforts can help
measure developers address implementation-specific issues that arise during development.

element in the testing process for each measure.

e eCQM Data Element Repository (DERep)™ provides all the data elements associated with
published and tested eCQMs for use in CMS quality reporting programs as well as the definitions
and clinical focus for each data element. An end user can sort information by Eligible
Hospital/Critical Access Hospital eCQMs, Eligible Professional/Eligible Clinician eCQMs, data

has calendar year (CY) 2019, 2020, and 2021 reporting/performance period elements and will
add more information as updates to measures occur or new measures added to CMS programs.

Persons interested in eCQM development, testing, and implementation are encouraged to register for
an eCQl Resource Center account and engage with the MC Workspace.
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4.2 CHANGE ReviEW PrRocEss (CRP) AND ECQM ANNUAL UPDATE

ensure eCQMs remain relevant and actionable within the clinical care setting. CMS may also update
eCQMs in response to end user questions or suggestions, usually submitted via the Jira CQM project®.

4.2.1 Change Review Process

The goal of the CRP is to work with eCQM implementers to determine the impact of an update, while
minimizing provider and vendor burden in the collection, capture, calculation, and reporting of

eCQMs. eCQM users have the opportunity to review and comment on proposed changes to the eCQM
specifications through the Jira website before official adoption of changes. Measure developers then
incorporate changes during the eCQM Annual Update. To participate in the CRP, users must have a Jira
inform members of new issues posted for review and those that will be closing soon. The CRP occurs
during the fall.

4.2.2 eCQM Specifications

There are different phases to the eCQM specifications update. As part of the pre-MAT time frame,
measure developers propose changes to the specifications to CMS based on the CRP feedback, changes
to standards, etc. Once CMS approves, the measure developers share marked-up specifications with
standards and logic(® SMEs via the Jira annual update project — CQM Annual Update (CAU), which is a
restricted access project. Measure developers identify any deprecated codes that need to continue in

developers update the value sets using the VSAC Collaboration Tool ™.

Measure developers then input CMS-approved changes to the specifications in the MAT and export the
revised packages for review and Bonnie testing. The post-MAT phase begins with the posting of the
updated packages to the CAU project for a second review by standards and logic SMEs. Measure
developers post updated draft measure packets to the CQM lira project for public review and comment.
Measure developers finalize measure specifications based on reviews and feedback by updating the
MAT packages and retesting in Bonnie. Measure developers then develop the technical release notes
(TRNs), which provide an overview of technical changes in the eCQM specifications. The measure
developers send the final MAT packages to VSAC, and all the final value sets move into VSAC's
production environment. To view the details of the value sets, a free UMLS license [ is required. The
VSAC also posts the Binding Parameter Specification (BPS) document. The BPS is a record of the value
Measure implementers and vendors can use the BPS to track versions and other parameters that define
the value set code lists for each eCQM release. The eCQl Resource Center> posts the measure
packages, including the TRNs, and links to the value sets and BPS.

4.2.3 Supplemental Documents

CMS develops several supplemental documents with support from numerous contractors including
eCQM developers. These supplemental documents provide information to help eCQM developers create
and update eCQMs and eCQM implementers prepare for the next year’s standards and eCQMs. Updates
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to supplemental documents occur annually. Prior to the publication of the updated specifications, CMS
releases a Pre-Publication Document™ that contains technical and program changes and the standards
and code sets approved by CMS. The purpose of this document is to give implementers advance notice
of upcoming changes. About the same time as the posting of the updated measures to the eCQl/
Resource Center%, CMS releases the eCQM Logic and Implementation Guidance document. It

of the standards, and tools used with eCQMs. There are explanations of the different sections of the
human-readable HTML document with examples. The CQL Style Guide® is also updated to reflect
across eCQMs and define a uniform look and feel to eCQM logic using CQL. The Guide focuses on a set
of common best practices implemented across CQL-based eCQMs in CMS reporting programs and also
promotes the use of consistent language within the framework of CQL, including libraries, aliases,
definitions, functions, and conventions.

Measure developers prepare and document eCQM flows for each measure. The eCQI Resource Center
posts the flows to the eCQM Implementation Resources tables, usually by the end of the summer after

4.2.4 eCQM Standards and Tools

standards review process and any significant changes must undergo the HL7 ballot process, which can
take a year or more. Smaller changes can occur outside the ballot cycle. Changes to CQL, both the base
non-HL7 standard, occur as necessary and changes go to the eCQM Governance Group for approval.
Updates to CQL may also require updates to the CQL-to-ELM Translator™, which translates high-level
CQL syntax into the canonical ELM representation. The MAT % and Bonnie & tools are updated to align
with the standards, including coordinating with the VSAC team. If needed, there is user acceptance
testing of the MAT and Bonnie tools. The Cypresst tool also receives an update.

5 KEY POINTS

Collecting and reporting accurate healthcare performance data has historically been a highly structured
and time-consuming manual process. Evolving from manually-abstracted measures, eCQMs are
designed to promote greater consistency, improve uniformity in defining clinical concepts and logic
across measures, and increase comparability of performance results. To achieve these goals, eCQMs
must be processed electronically, but still be readable to humans. eCQM specifications use patient-level

systems.

The process for developing eCQMs is largely the same as for other measures in that it follows the
Measure Lifecycle, but there are special considerations for measure specification and testing. To

September 2020 Page 21


https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/MMS/Downloads/Blueprint.pdf
https://ecqi.healthit.gov/sites/default/files/ecqm-au-prepublication2020.pdf
https://ecqi.healthit.gov/
https://ecqi.healthit.gov/
https://ecqi.healthit.gov/sites/default/files/eCQM-Logic-and-Guidance-v4.pdf
https://ecqi.healthit.gov/sites/default/files/Guide-for-Reading-eCQMs-v6.pdf
https://ecqi.healthit.gov/sites/default/files/Guide-for-Reading-eCQMs-v6.pdf
https://ecqi.healthit.gov/sites/default/files/CQL-Style-Guide-v4.pdf
https://github.com/cqframework/clinical_quality_language/blob/master/Src/java/cql-to-elm/OVERVIEW.md
https://www.emeasuretool.cms.gov/
https://bonnie.healthit.gov/
https://healthit.gov/cypress

Supplemental Material to the CMS MMS Blueprint 2 Electronic Clinical Quality Measures (eCQMs)

provides the ability to express logic that is human-readable but structured enough for processing a
query electronically).

eCQMs also require some additional testing considerations compared to other measures, especially

As CMS strives to promote interoperability, eCQM standards are evolving. FHIR and associated
standards are undergoing testing for possible adoption and, if implemented, will change the way to
conceptualize and specify eCQMs.
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APPENDIX A ONC PROJECT TRACKING SYSTEM (JIRA)

INTRODUCTION

Service’s Office of the National Coordinator for Health Information Technology (ONC) used for
information sharing for eCQM-related and other projects. Jira can produce standard and customized
reports to support each project.

Current content for most projects is public facing. Users must create an account to enter new
tickets/issues or track existing tickets. Some Jira projects require an account to view tickets and further
restriction of others by the project administrators. General information regarding use of the ONC Jira
project trackers is available under the Learning Resources™ tab.

ECQM SPECIFICATION, TESTING, IMPLEMENTATION, AND MAINTENANCE PHASES

Jira projects use a ticketing process, where generation of content is through an issue ticket. Derivation
of most content is from questions submitted through tickets, comments on the issue, and a posted
solution to the issue. eCQM developers can make use of several Jira projects to support each phase of
the eCQM development lifecycle.

Specification Phase — Posting Measures for Public Comment

provide context and explanation of the measure’s intent. The public may review and provide comments
on the measure by posting comments in the measure ticket. Public notice of the posting of new and
updated measure specifications in Jira are made via the eCQI Resource Center™ and the CMS website [,
Some CMS contracts require development and posting of a document that summarizes feedback
received and changes to measure specifications based on this feedback.

Testing Phase - Obtaining Feedback from the Field

eCQM developers may post draft specifications to Jira and ask implementers to test and comment on
the draft specifications.

Implementation Phase — Obtaining Feedback from the Field

After implementation of eCQMs into CMS quality programs, those responsible for implementing the
eCQMs into the different settings or products may have questions related to eCQM specifications. The
eCQM Issue Tracker CQM lJira projectt is used for the public to obtain further guidance and clarity on

response. Question/answer tickets provide a searchable database for end users. The eCQM Known
Issues Tracker™ provides implementation information for eCQMs with known technical issues for which
a solution is under development but not yet available in a published eCQM specification.
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Measure developers and the public may have questions relating to the standards and tools used in

MATEE, and Cypress. SMEs monitor each of these projects and respond to end user questions.

Maintenance Phase — Annual Updates

During the eCQM Annual Update, internal use of Jira passes eCQMs through the different stages of the
review process. This internal review process is restricted from public view. CMS-contracted measure
developers should contact their Contracting Officer’s Representative (COR) regarding participation in the
eCQM Annual Update and obtain access as needed.

finalization for the Annual Update. Jira is also used to collect comments on annual updates to the CMS
QRDA Implementation Guides.
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APPENDIX B ECQM LoaGIC QUALITY ASSURANCE CHECKLIST

comments in a Word document and reference in the Checklist Comment section.

e e 2 T N

L-1 Is the intent of the measure described in
the measure description articulated/
captured in the measure logic?

L-2 Y Do the logic elements align with definitions
in the measure narrative, data dictionary,
or supporting reference documentation?

L-3 Y Do the populations@ in the narrative align
with the populations defined in the logic?

L-4 Y Does the measure adhere to the CQL Style
Guide 57

L-5 Y Has the logic been represented using the

most concise language and logic operators
without changing the original intent of the
measure? (This can be accomplished by
creating definitions for reused Iogic )Isa
rather than dupllcate logic defined in the
shared library?

L-6 Y Are queries expressed correctly? (For
example, filter criteria are being executed
at the correct level.) As defined in the CQL

Author’s Guide Section 3. Queriesr—'-'
L-7 Y Are all QDM@ elements time-bound

(either-d-lr-e-e:cly or indirectly)? This includes
properly “sorting” queries and lists. (As

defined in the CQL Author’s Guide Section

3.3 Sorting &)

L-8 Y Do mathematic inequalities reflect the
measure intent and represent the intended
populations? (For example, when intended
the inequality represents less than rather
than less than and/or equal to.) Does the
logic properly utilize Precision-Based
Timing constructs? (As defined in the CQL
Author’s Guide Section 5. Precision-Based
TimingE )

L-9 Y Are operator precedence rules followed as
specified as defined in in the CQL
Developer’s Guide Section 1.8. Operator

Precedence (57

L-10 Y Have “Specific Occurrences” been properly
defined following the guidance in the CQL
Formatting and Usage Wiki 27 Are
episode-of-care measures returning
counts?

units (e.g., hours)? Are all timing
comparisons using the correct precision?
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Are interval beginning and ending
appropriately marked as exclusive (i.e.,
open, indicated by a parentheses) or
inclusive (i.e., closed, indicated by a

bracket)?

L-12 Y Are annotations included in the logic@ for
sections of the measure @) that have been
updated/changed?

L-13 N Does the measure demonstrate at least

100% coverage of test patients with at
least one positive and one negative patient

L-14 N Has the measure been tested with Bonnie?
Has the measure author provided the
Bonnie account (email address) where the
measure was tested?

L-15 N Additional comments/issues/suggestions?
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