
This program is designed to be interactive.

» Ask questions through the chat box during our Q&A session

» When slides are posted, visit the URLs for additional reference 
and educational content

THE WEBINAR REPLAY AND THE PDF OF THE SLIDEDECK WILL BE AVAILABLE ON THE 
ECQI RESOURCE CENTER WEBSITE AND AN EMAIL WILL BE SENT TO ALL THAT 

REGISTERED WITH THE LOCATION ONCE THEY ARE POSTED. 



"Electronic Clinical Quality Measure (eCQM) 

Clinical Quality Language (CQL) Basics for 

Eligible Professionals and Eligible Clinicians"

November 27, 2018
12:00 – 1:00 p.m. ET



At the end of this session, participants will 
be able to: 

• Understand basic concepts about the new Clinical Quality 
Language (CQL) eCQM logic expression language 

• Prepare for implementation of the CQL logic expression 
language for the 2019 eCQM performance period

• Know where to find additional resources and ask 
questions about eCQMs and CQL logic



Disclosure Statement
These staff and speakers have disclosed that neither they nor their 
spouses/partners have any financial arrangements or affiliations with 
corporate organizations that either provide educational grants to this 
program or may be referenced in this activity:

» Bryn Rhodes, ESAC, Inc. (ESAC, Inc. is a Centers for Medicare & Medicaid 
Services subcontractor)



Background
» CQL is a Health Level Seven International (HL7) 

standard designed to unify the expression of logic for 
electronic clinical quality measures (eCQMs) and 
Clinical Decision Support (CDS).

» CQL provides the ability to better express logic 
defining measure populations to improve the accuracy 
and clarity of eCQMs.

» Benefits of CQL:
• Improved expressivity
• More precise/unambiguous
• Can share logic between measures
• Can share logic with decision support
• Can be used with multiple information data models (e.g., Quality Data Model 

[QDM], Fast Healthcare Interoperability Resources [FHIR])
• Simplifies calculation engine implementation
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CQL Transition
» eCQMs transitioned to use the CQL standard for logic 

expression beginning with the CY 2019 reporting period for 
Eligible Hospitals and Critical Access Hospitals (CAHs), and 
CY 2019 performance period for Eligible Professionals (EPs) 
and Eligible Clinicians for the following programs: 
– Hospital Inpatient Quality Reporting (IQR) Program
– Medicare and Medicaid Promoting Interoperability 

Programs (previously known as the Medicare and 
Medicaid Electronic Electronic Health Record Incentive 
Programs)

– Quality Payment Program: The Merit-based Incentive 
Payment System (MIPS) and Alternative Payment 
Models

– Comprehensive Primary Care Plus
» To support the transition, CMS published CQL-based eCQMs

in Spring 2018
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WHAT IS CQL?
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Quality Measurement

» What is a quality measure?
– Quantitative tool to assess performance related to a 

specific clinical process, structure, or outcome
» What is an electronic Clinical Quality Measure 

(eCQM)?
– Electronic representation of a quality measure with the 

goal of enabling the measure to be evaluated as 
automatically as possible
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CMS 68 – Description

Questions “about” the description:
• Who said it?
• When did they say it?
• What evidence supports it?
• How should I use it?

Questions about the content of the description:
• What kinds of “things” does it talk about?
• What do those “things” look like?
• What are the relationships between them?
• What are the criteria that apply to them?
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eCQM Representation
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QDM Data Types
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Encounter, Performed

» Data elements that meet criteria using this datatype should document 
that the encounter indicated by the QDM category and its 
corresponding value set is in progress or has been completed.

» Encounter, Performed has the following attributes:
– Id
– Code
– Relevant Period
– Admission Source
– Diagnoses
– Discharge Disposition
– Length of Stay
– Negation Rationale
– Principal Diagnosis
– Author Datetime
– Facility Locations
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Components of Sharing Logic
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What is CQL?

» A standard language for expressing clinical 
knowledge that is
– Readable
– Shareable
– Computable
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CQL TOUR
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Population Criteria – CMS 68
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Definitions
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Definitions – CMS 68
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Definitions – Anatomy

Definitions are made up of:
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Expressions
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Queries
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Source Alias



Retrieve (square brackets)
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Type Value Set



Terminology

• Includes all terminologies referenced by the measure
• This may include direct-reference codes, rather than only valuesets
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Value Set Authority Center (VSAC)

24https://vsac.nlm.nih.gov/

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


Negation in Quality Data Model (QDM)

Terminology

Negation Rationale

Negated Type

Terminology
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Value Set Downloads

26



Terminology and Attributes
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Direct-Reference Codes
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1. Direct-reference code in a retrieve

2. Direct-reference code in a comparison



Direct-Reference Code Downloads
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Direct Reference Code Contents
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Filtering with Where

AttributeAlias

Intervals



Timing Relationships
1. Comparing two date/time values

2. Comparing a date/time value with an interval (period)

3. Comparing an interval with a date/time value

4. Comparing two intervals
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Intervals and Timing Phrases
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1. Other interval operators

2. Timing phrases using starts and ends

3. Timing phrases with offsets

4. Timing phrases with precision



Relationships

Primary Source

With

Related Alias

Relationship
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Multiple Relationships
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Alternative Relationships

Alternative 1

Alternative 2
Union

36



Multiple Sources

From

1
2
3

Return
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Combining Lists

Diagnosis

Procedure

Coalesce – Return the first present value in a list of expressions
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Using Return to Shape Results

Procedure, Order

Constructed Procedure, Order
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Intersect and Except
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Local Definitions Using Let

Local Definition
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Available Tools and Resources
» CQL Specification - CQL Release 1, Standard for Trial Use 

(STU) 2 
– http://www.hl7.org/implement/standards/product_brief.cfm?product_id=400
– http://cql.hl7.org/STU2/index.html

» CQL-Based HQMF IG – Release 1, STU 2.1
– http://www.hl7.org/implement/standards/product_brief.cfm?product_id=405

» eCQI Resource Center
– CQL Space, including the QDM v5.3 and v5.3 Annotated

• https://ecqi.healthit.gov/cql

– Check the eCQI Resource Center Events page and CQL Educational 
Resources page for more information

• https://ecqi.healthit.gov/ecqi/ecqi-events

• https://ecqi.healthit.gov/cql/cql-educational-resources

» Value Set Authority Center (VSAC)
– https://vsac.nlm.nih.gov/
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Available Tools and Resources (Cont’d)

» CQL Formatting and Usage Wiki 
– https://github.com/esacinc/CQL-Formatting-and-Usage-Wiki/wiki

» CQL GitHub Tools Repository 
– https://github.com/cqframework/clinical_quality_language

» Measure Authoring Tool 
– https://www.emeasuretool.cms.gov/

» Bonnie Testing Tool
– https://bonnie.healthit.gov/

» To submit an issues ticket for CQL, please visit the 
ONC JIRA site 
– https://oncprojectracking.healthit.gov/support/projects/CQLIT

43

https://github.com/esacinc/CQL-Formatting-and-Usage-Wiki/wiki
https://github.com/cqframework/clinical_quality_language
https://www.emeasuretool.cms.gov/
https://bonnie.healthit.gov/
https://oncprojectracking.healthit.gov/support/projects/CQLIT


44

Questions?



Slides and all Q&As will be posted to:

• eCQI Resource Center - https://ecqi.healthit.gov

• Additional Questions may be submitted to: Electronic Clinical 
Quality Measure (eCQM) Issue Tracker in JIRA: 
https://oncprojectracking.healthit.gov/support/projects/CQM/summary
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Thank you!

The next EP Webinar, Preventive Care and 
Screening Measures, will be held January 15, 

2019 from 1:00 – 2:00PM EST.
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Appendix



Comparing Intervals
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Key 1st interval (X)
2nd interval (Y)



Timing Phrases
CQL also supports timing phrases that make it easier to express precise 
relationships between intervals using natural language.

The before and after operators can have a prefix of starts or ends, and a 
suffix of start or end. For example,
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Key 1st interval (X)
2nd interval (Y)



Timing Phrases (cont.)
The before and after operators can also take an offset that indicates how 
far away a given relationship should be.

This offset can be absolute, indicating that the boundary of the interval 
must be on the offset, or it can be relative, indicating that the boundary 
must be at least on the offset.
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Key 1st interval (X)
2nd interval (Y)



Timing Phrases (cont.)

You can also specify a range for the boundary relationship using the within..of
operator.
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