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Healthcare Knowledge Ecosystem Today
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Healthcare Knowledge Ecosystem Desired

EVIDENCE
Data Analysis, Synthesis, and

Interpretation.

GUIDANCE

Guidelines, Recommendations, 
DecisionAids, Decision Support

DATA
Observations and

Measurements.

ACTION
Healthcare (testing and 
intervention) decision-making 
and implementation

Courtesy of Brian Alper, Computable Publishing, LLC



Healthcare Knowledge Ecosystem Desired

The
Learning  
Health 
System

http://hl7.org/fhir/uv/cpg/documentation-approach-04-03-6S-evidence-pyramid-and-learning-health-systems.html

http://hl7.org/fhir/uv/cpg/documentation-approach-04-03-6S-evidence-pyramid-and-learning-health-systems.html


Multi-stakeholder CDC Kaizen Event
• “Adapting Clinical Guidelines for the Digital Age Meeting” – Feb 5-9, 2018
• Incorporates all relevant perspectives in both a strategic and tactical 

method FROM THE BEGINNING
• Achieves big changes in short order
• Provides transparency among participants, which contributes to high level 

of buy-in & better understanding of the challenges from each perspective

https://www.cdc.gov/csels/phio/clinical-guidelines/Adapting-Clinical-Guidelines-for-the-Digital-Age-Meeting-February-2018.html


Participating Partner 
Groups

• Guideline authors
• Health IT developers
• Communicators
• Clinicians
• Patients / Patient Advocates
• Medical Societies
• Public Health Organizations
• Evaluation experts

• Standards experts
• Clinical decision support developers
• Clinical quality measure developers
• Policy or technical support for 

implementation



Redesigning Guideline Development, 
Implementation, and Feedback Loops

CURRENT STATE

Guidelines
10s-100s of 
translations CDS

100s-1000s of  
translations Patient Care

CQMs

Inconsistent (or nonexistent) 
feedback loop

PROPOSED FUTURE STATE

Guidelines 
Informatics 
Communication 
Implementation
Local Implementation & Evaluation

Concurrent guideline 
development, translation, & 
implementation with early 
engagement and iteration
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Consistent feedback loop



Translating Evidence to 
Executable CDS

Adapted by Maria Michaels (CDC) 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 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



How Computable Guidelines Work in Practice

prose 
recommendation

https://www.cdc.gov/drugoverdose/prescribing/guideline.html

Patient select
Opioid
review
useful?

Stop

Receiving  both 
opioid  analgesics 
with ambulatory 

misuse potential and  
benzodiazepine 
medications?

Avoid prescribing  
opioid pain 

medication and 
benzodiazepine 

concurrently

Will revise

Benefits outweigh  
risks, snooze 3 

months

N/A- see comment,  
snooze 3 months

Yes

No
No

No

Yes

Order exists for 
opioid analgesics 
with ambulatory 

misuse potential?

Order exists for
benzodiazepine
medications?

Exclusive
Gateway
Indicated

Do both 
actions Yes 
conclude

true?

EHR Triggering Event  

Calculation Logic 

Configurable calculation logic 

Sub-routine calculation logic 

Optional Sub-routine logic 

User Interaction

flow chart

definitions

functional
description

terminology

data elements

logic

computable 
recommendation

executed in  
an EHR

progressively more structured

https://cds.ahrq.gov/cdsconnect/artifact/recommendation-11-concurrent-use-opioids-and-benzodiazepines

https://www.cdc.gov/drugoverdose/prescribing/guideline.html
https://cds.ahrq.gov/cdsconnect/artifact/recommendation-11-concurrent-use-opioids-and-benzodiazepines


One 
Translation

Many Ways to 
Implement It

Computable Guideline Knowledge
to Action

Data to 
Evidence



Clinical Quality Lifecycle / The Learning Health System

ACTION

DATA

EVIDENCE KNOWLEDGE

Adapted from HL7 Clinical Quality Information (CQI) Workgroup by Maria Michaels, Centers for Disease Control and Prevention

https://www.hl7.org/Special/committees/cqi/index.cfm


QUESTIONS?

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

http://www.cdc.gov/
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