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Agenda

• Welcome and Introductions

• CDS Consortium Goal and Approach

• Demonstration
1. Rule Authoring

2. Knowledge Representation

3. Sharing via Knowledge Repository

4. Actionable CDS via Web Services

5. Expression of CDS

6. Measuring CDS and Providing Feedback

• Discussion/Q&A



• To facilitate the development, adoption, 

implementation and evaluation of best practices 

using CDS. 

• To further enhance the nation's efforts to make 

evidence-based clinical knowledge more readily 

available to health care providers.

AHRQ’s Goals for Advancing 

Clinical Decision Support

Blackford Middleton, MD, MPH, MSc



To assess, define, demonstrate, and

evaluate best practices for knowledge 

management and clinical decision support 

in healthcare information technology at 

scale – across multiple ambulatory care 

settings and EHR technology platforms.

CDS Consortium Goal



1. Knowledge Management Lifecycle

2. Knowledge 

Specification

3. Knowledge Portal 

and Repository

4. CDS Public 

Services and Content

5. Evaluation Process for each CDS Assessment and Research Area 

6. Dissemination Process for each Assessment and Research Area

• Knowledge Management Lifecycle

• Knowledge Specification

• Knowledge Portal and Repository

• CDS Knowledge Content and Public Web Services 

• Evaluation

• Dissemination

CDSC Six Research Objectives
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Transforming Rules from Narrative

• Narrative form of guideline to control A1c for 
Type 2 diabetes

Saverio Maviglia, MD, MSc
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Aziz Boxwala, MD, PhD

Unstructured Recommendation layer

Narrative text of the recommendation from the published 

guideline

Serve as statements of policy and as a synthesis of evidence 

and expert opinions on the underlying clinical topic
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Semi-Structured Recommendation layer

Knowledge still in textual form but organized and encapsulated 

as individual recommendations

Serve as a vehicle for communication between clinical domain 

experts and knowledge engineers
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Multilayered Framework

Unstructured Recommendation

Semi-Structured Recommendation

Structured Recommendation

Implementation

Structured Recommendation layer

Knowledge is specified with sufficient structure so as to make it 

computable and precise

Knowledge in this layer is independent of the implementation in a 

type of CDS tool or clinical setting

Communicate the knowledge in the guidelines between knowledge 

engineers and CDS implementers.
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Implementation layer

Knowledge is structured for use within a specific type of CDS 

tool at a particular clinical site 

Knowledge encoded in a format that can be rapidly integrated 

into a CDS tool on a specific HIT platform

E.g., rule could be encoded in Arden Syntax

A recommendation could have several different artifacts created 

in this layer, one for each of the different HIT platforms
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CDSC KM Portal Overview
• The CDSC KM Portal is a combination of 3 components: 

– Virtual collaboration space (EMC-Documentum eRoom)

– Content Management and Publishing Services (EMC-Documentum 
CMS and Web Publisher)  

– Clinical Decision Support Library - a document repository for sharing 
Clinical Decision Support content

• Types of Documents searchable by robust metadata:

– Level 1 - Unstructured (human readable guideline)

– Level 2 - Semi-structured (XML)

– Level 3 - Structured (XML) includes relevant encoding information

– Level 4 - Implementation specific content
• Executable: content executed by or imported into a system

• Exportable: content exported from a system

• Description: content describes an implementation

• Illustration: content illustrates an implementation
Tonya Hongsermeier, MD, MBA



A document is imported into Web Publisher and Metadata is 

tagged here:



Live Demonstration of KM Portal
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ECRS

External to 

PHS

Vendor, 

nonCache

Reference 

Data

Rule DB

Howard 

Goldberg, 

MD



CDSC Services Checklist

• Capable to generate C32-compliant CCD

• Validate data definition alignment

• Complete data-sharing and services 

agreement

• Integrate web service at desired insertion 

points

• End-to-end testing

• Begin production use



CDSC Action Request Model
• Purpose

– Allows guideline creators to specify discrete parameters of the 
action

– Enables client application to transform the structured action into 
an order

• Requirements
– Allow related action requests to be grouped

– Indicate how action requests might be selected by end users

– Allow specifying a broad class of an action rather than a specific 
implementable action

– Allow flexible specification of attributes, i.e., ranges of values, 
null or empty values

– Allow an action request to modify or cancel an existing action.



CDSC Recommendation Object
• Recommendation contains

– Metadata

– Action

• Action contains
– 1:n Request Lists

• Request List contains
– 1:n Requests of any type

– 0:n Request Lists

– Display operator (and/or)

• Request contains
– Structured data specific to the 
request type

– Display message

– Text alternative, for use instead of 
structured data

• Request Types
– Encounter

– Substance Administration

– Message

– Clinical State

– Observation

– Knowledge Asset

– Procedure

– Supply

– Event

• Data Structures are
– Consistent with Patient 
Information Model

– Conformant to HL7, HITSP 
terminology standards
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Live Demonstration of Partners 

Longitudinal Medical Record (LMR)

Adam Wright, PhD



Clinic

Registration

Regenstrief

Project 

Control

ADT Message

C
C
D

CCD 

Generator Partners 

HealthCare

CC
D

Internet

Notification

Table

INPC Data Repository

Linas Simonaitis, MD
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Live Demonstration of Regenstrief 

Medical Record System (RMRS)
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Provider View – “How am I doing?”

• Clinician’s performance (clinical) for his/her 

patients

• Contribution of CDS to clinical performance







Measure

Current

Patients

Number in

Compliance My Rate

My 

Clinic

Rate

My 

Performance

Trend

Diabetes, HbA1c completed       52                 24           46.2%     52.3%

in the past 6 months

Provider View: 

Clinical Performance



Diabetic overdue for HbA1c 416 246

Diabetic almost due for HbA1c 202 121

Reminders for

this Measure

Times

Displayed

Times with

Performance

Provider View:

Contribution of CDS



CDS Designer View –

“How well are the reminders working?”

• Displayed (Counts)

• Acknowledged (%)

• Performed (%)

• Number Needed to Remind (NNTR)
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%patients with diabetes 

who have had an HbA1c 

result in the past 6 months

%reminders with 

“performance”

within 30 days

Designer’s View



Designer’s View

Total patients    89,637

Performing total   36,793

Patients where reminders displayed    10,722

Total count of displays    29,880

NNTR      5.9



Thank you!

Q&A

This presentation is derived from work supported under a contract with the Agency for 

Healthcare Research and Quality (AHRQ) #HHSA290200810010.

The CDSC is made possible by its 50+ 

members.

Discover more at: 

http://www.partners.org/cird/cdsc/


