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Who am I?

• Bryn Rhodes

• Director of Standards Strategy, Smile Digital Health
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History of CQL



3

A Stroll Down Memory Lane...

• 2011-2012: Real-time Clinical Decision Support

• Rapidly changing rules
• Authoring and maintenance

• Governance

• Effective periods

• Real-time evaluation
• What data was needed

• Initial vs subsequent data needs

• Variability based on setting and provider preference
• Selective evaluation

• Configuration
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Solution

• Context, platform, and model independent representation for 
expression logic

• Supported static analysis to determine data requirements

• Reasoning on data requirements
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Why Not HQMF?

• HQMF – Health Quality Measures Format
• Quality Measures Specification Format in use since 2009/2010

• Various reasons
• Expression language and model were baked into the same structure

• Insufficient expressive power

• Inadequate for data requirements analysis
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Health eDecisions

• CDS Knowledge Artifact Specification

• Virtual Medical Record (vMR)

• Decision Support Service (DSS)
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Clinical Quality Framework (CQF)

Clinical Quality Measurement (CQM) and Clinical Decision Support (CDS) use 
different representations for the same concepts

Clinical Quality Framework initiative focused on the alignment/harmonization of 
standards between the two domains
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Clinical Quality Framework

• Harmonization of Health Quality Artifact Expression Logic
• https://www.hl7.org/implement/standards/product_brief.cfm?product_id=359

• Clinical Quality Common Metadata Conceptual Model
• https://www.hl7.org/implement/standards/product_brief.cfm?product_id=391 

• HL7 DAM: Health Quality Improvement
• https://www.hl7.org/implement/standards/product_brief.cfm?product_id=378 

• Characteristics of a Value Set Definition (Not CQF, but super important!!)
• https://www.hl7.org/implement/standards/product_brief.cfm?product_id=437 

https://www.hl7.org/implement/standards/product_brief.cfm?product_id=359
https://www.hl7.org/implement/standards/product_brief.cfm?product_id=391
https://www.hl7.org/implement/standards/product_brief.cfm?product_id=378
https://www.hl7.org/implement/standards/product_brief.cfm?product_id=437
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Clinical Reasoning Module

https://hl7.org/fhir/clinicalreasoning-module.html 

https://hl7.org/fhir/clinicalreasoning-module.html
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MetadataResource
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Components of Sharing Logic

Value > 100

SNOMED-CT

LOINC

RxNorm

Encounter

Medication

Observation

Logic

Model Terms

Definitions:
SNOMED CT – Systematized Nomenclature of Medicine – Clinical Terms
LOINC – Logical Observation Identifiers Names and Codes
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What is Clinical Quality Language?

• A domain-specific query language designed to represent and share 
clinical logic

• It is:
• Clinically focused

• Platform/technology independent

• Computationally complete

• Functional



13 

What is Clinical Quality Language NOT?

• A rule language

• A measure language

• A guideline language

• A terminology definition language
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Specification

http://cql.hl7.org 

http://cql.hl7.org/
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Current Projects
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Quality Measurement and Reporting

https://build.fhir.org/ig/cqframework/ecqm-content-qicore-2024/artifacts.html 

https://build.fhir.org/ig/cqframework/ecqm-content-qicore-2024/artifacts.html
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Decision Support

http://hl7.org/fhir/uv/cpg/documentation-approach-10-mechanisms-of-integration.html 

http://hl7.org/fhir/uv/cpg/documentation-approach-10-mechanisms-of-integration.html
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Clinical Practice Guidelines

https://build.fhir.org/ig/WorldHealthOrganization/smart-immunizations-measles/artifacts.html 

https://build.fhir.org/ig/WorldHealthOrganization/smart-immunizations-measles/artifacts.html
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Public Health Reporting (for Local Rules)
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Prior Authorization Questionnaires

https://build.fhir.org/ig/cqframework/cqf-us/artifacts.html 

https://build.fhir.org/ig/cqframework/cqf-us/artifacts.html
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Implementations
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Open Source Implementations

• Java Translator and Engine
• https://github.com/cqframework/clinical_quality_language 

• JavaScript Engine
• https://github.com/cqframework/cql-execution 

• Community Projects
• https://github.com/cqframework/clinical_quality_language/wiki/Community-

Projects 

https://github.com/cqframework/clinical_quality_language
https://github.com/cqframework/cql-execution
https://github.com/cqframework/clinical_quality_language/wiki/Community-Projects
https://github.com/cqframework/clinical_quality_language/wiki/Community-Projects
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Digital Quality Implementers Community

• Current focus on demonstrating engine conformance

• Starting point – CQL Test Suite from the spec
• https://cql.hl7.org/tests.html

• Tests Runner
• https://github.com/cqframework/cql-tests-runner 

• Community for engine implementation teams to collaborate

• Identify and correct
• Engine disparities

• Testing coverage gaps

• Test/specification discrepancies
https://www.ncqa.org/digital-quality-implementers-community/ 

https://cql.hl7.org/tests.html
https://github.com/cqframework/cql-tests-runner
https://www.ncqa.org/digital-quality-implementers-community/
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vNext
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Clinical Quality Language vNext

• https://confluence.hl7.org/display/CDS/Clinical+Quality+Language 

• Themes
• Conformance

• Feedback and Features

• STU to Normative Candidates

https://confluence.hl7.org/display/CDS/Clinical+Quality+Language
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What We Will NOT Do

• No Breaking Changes

• CQL has been a normative specification for almost 5 years

• Multiple production engines and systems rely on this stability
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Conformance

• Need for engines to demonstrate conformance

• Specification defines a set of capabilities
• Formalize this description (it’s narrative right now)

• Looking at making use of “Application Feature Framework”

• So that...
• Engines can advertise what capabilities they support

• Artifacts can advertise what capabilities they require

• Potentially support capability negotiation
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Feedback and Uplift

• Publication uplift

• Errata and clarifications
• definitions for compile-time vs run-time

• clarify runtime type testing semantics for choice types

• clarify implicit conversion semantics

• Formalize error reporting

• Formalize JSON serialization of ELM
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Promote Conformance Language from Using CQL

https://hl7.org/fhir/uv/cql/ 

https://hl7.org/fhir/uv/cql/
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Incorporate FHIRPath updates

https://hl7.org/fhirpath/ 

https://hl7.org/fhirpath/
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Default Comparison Precision

• Default comparison precision
• Currently defaults to `millisecond` if unspecified

• If data coming in is specified to a different precision than the 
Measurement Period, edge cases result in unknown due to the 
comparison running down to the millisecond

• Specifying comparison precision addresses this, however, would be 
nice to be able to specify a default comparison precision (say 
`minutes`)
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Additional Terminology Operators

• Can currently say `x in ValueSet`, but not `ValueSet contains x`

• Proposing `~in` and `~contains` to address this
• `in` and `contains` but with equivalent rather than equality semantics
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Better Support For Profile-Informed Authoring

• “Pure-FHIR” approach
• `using FHIR`

• `Patient.extension(‘ethnicity’).value`

• “Profile-informed” approach
• `using QICore`

• `Patient.ethnicity`

• relies on “mappings” inferred from StructureDefinitions and expanded by the 
translator
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Considering “Accessors”
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Considering Type Definitions

• CQL does not currently have a mechanism to define types

• Relies exclusively on ModelInfo to supply type information

• Considering a `define type` statement
• Would eliminate the difference between “models” and “libraries”

• i.e. `include QICore` instead of `using QICore`

• Would significantly simplify implementation of profile-informed authoring

• Would better enable multi-version support
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Implementer Support

• Considering approaches to simplifying implementation
• Opportunities to reduce the number of types of ELM nodes?

• Opportunities to simplify representation of ELM
• e.g. currently multiple ways to represent system function calls

• Opportunities to use capabilities to facilitate implementation
• e.g. authors could restrict their use of features to the set of features expected in a target 

implementation

• Opportunities to move some “system-defined” functions into “standard 
libraries”
• i.e. move some things out of the spec and into standard libraries that are themselves 

written in CQL
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Considering a Function Type

• ELM already has this capability
• it’s used throughout the iteration operations such as .Filter, .Return, etc.

• No facility in the language to accept functions as an argument

• Considering a `function` type to support this
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Improved Support for Library Organization and Usage

• Allowing multiple versions of the same library to be included
• so long as they have different local identifiers

• Allowing aliasing of included declarations
• i.e. “renaming” a declaration from an included library

• Allowing binding of parameters in included libraries
• i.e. using the value of a parameter in my library as the value of another 

parameter in a library I’ve included
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Balloting Plan

• Phase I – Publishing uplift
• ASCIIDoc to Markdown

• Side-by-side review to ensure no inadvertent changes due to uplift

• Phase II – Errata and clarifications
• Apply all outstanding errata and clarifications

• Considering a snapshot at this point

• Phase III – Additional features
• STU Ballot in January 2025

• Phase IV – Normative Edition 2
• Possibly January 2026
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Community
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Community Support

• Education and Capacity
• Considering a “CQL Certified” for authors

• Tooling
• VSCode Plugin Enhancements

• Debugger

• Code completion

• Goto definition/references

• Visualization tools

• Better support for CQL in JavaScript environments

• Knowledge Repositories
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CQL Cheat Sheet

https://bit.ly/cql-cheat-sheet

https://bit.ly/cql-cheat-sheet
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Learn More/Get Involved

• VSCode Plugin User’s Guide
• https://github.com/cqframework/vscode-cql/wiki/User-Guide 

• Cooking with CQL Monthly Sessions
• https://ecqi.healthit.gov/events/4206 

• Zulip CQL Stream
• https://chat.fhir.org/#narrow/stream/179220-cql 

• CQL vNext Project
• https://confluence.hl7.org/display/CDS/Clinical+Quality+Language 

https://github.com/cqframework/vscode-cql/wiki/User-Guide
https://ecqi.healthit.gov/events/4206
https://chat.fhir.org/#narrow/stream/179220-cql
https://confluence.hl7.org/display/CDS/Clinical+Quality+Language
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Contact

• You can find / reach me here:
• bryn@smiledigitalhealth.com

• https://www.linkedin.com/in/brynrhodes/

• https://github.com/brynrhodes 

https://www.linkedin.com/in/brynrhodes/
https://github.com/brynrhodes
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Q&A
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Feedback

• Include link and/or QR code to 
collect feedback on your talk 
and DevDays

https://www.devdays.com/feedback/

https://www.devdays.com/feedback/
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