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Who am I?

• Bryn Rhodes

• Director of Standards Strategy, Smile Digital Health
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Learning Objectives

• What is Clinical Quality Language?

• How is Clinical Quality Language being used?

• How does Clinical Quality Language enable knowledge 
interoperability?
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Background
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Reduce the development effort 
required for clinical systems to 
support evolving standards of care

Why?
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Enable precise and unambiguous 
sharing of clinical knowledge

How?
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Types of Interoperability

Syntactic

Semantic

Logical

Lexical

Process

Data Knowledge
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Translating Knowledge to Execution

Adapted from: Boxwala, AA, et al.. A multi-layered framework for disseminating knowledge for computer-based decision support. J Am Med Inform Assoc 2011(18) i132-i139. 

Knowledge 

Level

Description Example

L1 Narrative Guideline for a specific disease that is written in the format of a peer-

reviewed journal article

L2 Semi-

structured

Flow diagram, decision tree, or other similar format that describes 

recommendations for implementation (HUMAN READABLE)

L3 Structured Standards-compliant specification encoding logic with data model(s), 

terminology/code sets, value sets that is ready to be implemented 

(COMPUTER/MACHINE READABLE)

L4 Executable CDS implemented and used in a local execution environment (e.g., CDS 

that is live in an electronic health record (EHR) production system) or 

available via web services
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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
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Specification

http://cql.hl7.org 

http://cql.hl7.org/
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CQL Cheat Sheet

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

https://bit.ly/cql-cheat-sheet
https://bit.ly/cql-cheat-sheet
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Decision Support
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Running Example

• The U.S. Preventive Services Task Force (2016) recommends screening for 
colorectal cancer starting at age 50 years and continuing until age 75 
years. This is a Grade A recommendation (U.S. Preventive Services Task 
Force, 2016).

• Appropriate screenings are defined by any one of the following:
• Colonoscopy (every 10 years)

• Flexible sigmoidoscopy (every 5 years)

• Fecal occult blood test (annually)

• FIT-DNA (every 3 years)

• Computed tomographic colonography (every 5 years)

1
2

https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening

NOTE: This recommendation was updated in May of 2021; 
the updates have not been considered here yet

https://github.com/cqframework/cqf-ccc 

https://github.com/cqframework/cqf-ccc
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Colorectal Cancer Content (CDS Rule and Measure)
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Reasoning-as-a-Service

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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Event-Condition-Action Rules
When some Event occurs...

If some Condition is true...

Perform some Action...

PlanDefinition

ActivityDefinition

Library
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Colorectal Cancer CDS Rule
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Is Recommendation Applicable

Library
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Is Recommendation Applicable

Model
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Specifying Data Models

• Each data model is described with “model info”

• Describes the types available in the model

• Also defines “primary code path” for each retrievable type

• Specifies the “patient” type

• NOTE: Model info is not required by ELM, it’s only required to 
translate CQL to ELM



20 

Is Recommendation Applicable

Included 
Libraries
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Is Recommendation Applicable

Expression 
Definition
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Is Recommendation Applicable

Functions
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Is Recommendation Applicable

Context
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ColorectalCancerElements Library

Expression 
References
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ColorectalCancerElements Library

Timing 
Phrases
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Timing Phrases
CQL 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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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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Timing Phrases (cont.)

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

Type Terminology
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Terminology
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Concepts Library

CQL supports code systems, value sets, codes, and concepts

CQL does not define code systems and value sets, only allows them to be referenced by a 
local identifier

Terminology external identifiers and versions are opaque to CQL

Terminologies can be statically bound to a particular version, or left unbound
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Codes and Concepts

Element Type Description

code String The identifier for the code

display String A description for the code

system String The identifier of the code system

version String The version of the code system

Code

Element Type Description

codes List<Code> List of equivalent codes representing the 
concept

display String A description of the concept

Concept
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Terminology Operators
Use string-valued codes only for required bindings

Use in-line “value set” construction only for required 
bindings and only with String (code) values

Use in to test for value set membership

Use ~ to test for code equivalence
NOTE: This is NOT terminological equivalence, it is 
CQL Code equivalence, which compares only the 
code and system (ignoring display and version)

Use code equality (=) only if you really mean it
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Data Access
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Conceptual vs Physical Data Access

Single gearRequest

Response Evaluation requires
Observations in the Tobacco 
Smoking Status Value Set

https://github.com/dbcg/cql_engine
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In-Process

Single gearRequest

Response Evaluation requires
Observations in the Tobacco 
Smoking Status Value Set

Engine can access the database 
directly

https://github.com/dbcg/cql_engine
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Service-based

Single gearRequest

Response Evaluation requires
Observations in the Tobacco 
Smoking Status Value Set

Engine accesses data 
via a service

https://github.com/dbcg/cql_engine
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Pre-Fetch

Single gearRequest

Response Evaluation requires
Observations in the Tobacco 
Smoking Status Value Set

Engine accesses 
“passed-in” data

https://github.com/dbcg/cql_engine
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Provider

Single gearRequest

Response Evaluation requires
Observations in the Tobacco 
Smoking Status Value Set

Engine accesses 
data based on 
environment

Provider

https://github.com/dbcg/cql_engine
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Data Access and Context
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Queries
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Queries

Source

Alias

Clauses
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Query Clauses

• allows additional expressions to be defined for 
use within the querylet

• allows the results of the query to be orderedsort 

• allows relationships to be established between 
the source and other expressions

with and without

• allows the results of the query to be filtered by 
criteria

where
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Functions
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Functions
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Functions



47 

Fluent Functions
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Fluent Functions

Fluent functions allow “dot invocation”, passing the focus of the qualifier as the first argument to the function
In this case, the `P.performed` is passed to the `toInterval()` function, returning an Interval
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Is Recommendation Applicable

Is Recommendation 
Applicable Returns 
True, then what?
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Reasoning-as-a-Service

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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Quality Measurement
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Quality Measure
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Quality Improvement Ecosystem



Quality Improvement Ecosystem

QM IG

CPG IG

CDS Hooks

EBM

QI Core

DEQM

CQL CR

eCR

LEGEND: Sponsoring HL7 Workgroups
Clinical Decision Support  (CDS)
Clinical Quality Information (CQI)
Public Health (PH) 
Cross Group Projects (CGP)

US PH

US Core



Quality Improvement Ecosystem

CDC Opioid 
Guideline

WHO 
Guidelines

Public 
Health 

Reporting

Quality 
Measurement 
and Reporting
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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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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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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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