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Abstract

Clinical guidelines are potential tools for standardizing care in order to improve its quality and cost effectiveness.
For guidelines to be delivered to the point of care through decision-support systems, they must be represented in a
computer-interpretable (Cl) format that enables responsiveness to known data and machine inference. Since much
effort goes into creating guidelines in a Cl format, it is desirable that different institutions and software systems
share them. In a guideline representation workshop hosted by the InterMed Collaboratory in March 2000, the need
for a standard representation format for sharable computer-interpretable guidelines (CIGs) was recognized. As afirst
step towards achieving this goal, we proposed a set of functional requirements for sharable CIGs. The requirements
encompass the entire life cycle of a CIG: from development to implementation, use and maintenance. In this tutorial
we discuss requirements that are important during the entire life cycle of a CIG. We have abstracted the
requirements into six groups: (1) expressiveness (i.e., the ability to express the knowledge content of different types
of guidelines), (2) comprehensibility (i.e., the ability to manage complexity, facilitate coherence, and visualize a
guideline model to aid in human comprehension), (3) local adaptation, (4) integration with institutional health
information systems (HISs) and medical knowledge sources, (5) support for different modes of use (e.g., simulation
for educational purposes, patient-specific decision-support at point of care), and (6) revision management.

The Guideline Interchange Format version 3 (GLIF3) is a language for structured representation of CIGs. It is under
development by InterMed and through the HL-7 Clinical Guidelines Special Interest Group to facilitate sharing of
ClGs among different institutions and systems. We illustrate how GLIF3 and other guideline models, such as EON,
Asbru, PRODIGY and PROforma, meet the specified requirements.

General description of thetutorial’s content
The tutorial will include presentations on modeling and representing clinical guidelines and discussion of the
requirements for a sharable computer-interpretable representation of clinical guidelines. The instructors will
also use guidelines encoded in GLIF3 and in other guideline modeling methodol ogies, such as EON, Asbru,
PRODIGY and PROforma, to explain the meaning of the requirements and approaches to satisfying these
requirements.

An outline of topicsto be covered
The material will be organized around the following topics:
Current approaches to using clinical guidelines
" Why do we need clinical guidelines?
< Improve quality of care
¢ Reduce unjustified treatment variation
% Reduce treatment cost
+ Desireto base clinical actions on evidence studies
What are the different types of guidelines? Guidelines vary according to the following categories[1]:
% Clinical domain
Stage of the medical problem and its management (e.g., screening, diagnosis, disease
management)
Multiple or single encounters
Clinical setting (e.g., inpatient or outpatient clinic)
» Timeframe (emergency, acute, or chronic)
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¢ Guideline computability (i.e., algorithmic, guiding, or intermediate)
How are guidelines devel oped and disseminated?
What are the factors that affect guideline use?
+ Knowledge of guidelines
¢+ Provider attitudes towards guidelines
« Factors affecting practitioner behavior
Computer interpretable guidelines
What are computer-interpretabl e guidelines?
Why would we want to computerize guidelines?
¢+ Provide automatic decision-support
» Reduce ambiguitiesin guidelines
» Integrate guidelinesinto workflow
» Useguidelinesfor quality assurance
« Useguidelinesfor simulations for educational purposes
How can guidelines be made computer-interpretabl e?
What are some of the existing models for computer-interpretabl e guidelines?
Arden Syntax [2]
EON [3]
Asbru [4]
PROforma [5]
< PRODIGY [6]
% GLIF3[7]
Sharl ng computer-interpretable guidelines
Why is sharing of encoded guidelinesimportant?
¢+ Provide consistency in guideline interpretation
¢ Reduce cost of guideline development
« Minimize misinterpretations and errors through the process of public review
« Focusthe effort of achieving (1) agood representation format, and (2) useful and usable authoring
tools and execution applications
What are the challenges in sharing encoded guidelines?
« Local adaptation of guidelines
% Integration with hospital information system environments
Functl onal requirements for aformat for sharable computer-interpretable guidelines
Deriving functional requirements from guideline life-cycle stages:
+« Development
% Implementation
¢ Useand maintenance
Expressiveness Requirements
« Expressing different types of guidelines
« Expressing a guideline's structural parts (i.e,, recommendations, concept definitions, and
algorithms)
«» Expressing decision-support guideline tasks, including decision making, aert sending, goal
setting, specifying work to be performed, and datainterpretation
Comprehensibility
¢ Visuaization and readability
+« Complexity management
%+ Coherence facilitation
Local adaptation of guidelines
«+ Formal adaptation of knowledge contained in guidelines
¢+ Tracking and documenting modifications to the guideline
« Maintaining the integrity of the setting-independent intentional objectives
Integration with institutional Health Information Systems (HIS) and medical knowledge sources
% Workflow integration
¢+ Mapping to electronic medical record (EMR) systems, communication/paging systems, and order-
entry systems
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%  Separation of system-dependent data references from the medical knowledge

« The"virtua EMR” approach

« Medical concept abstractions (e.g., drug classes)

% Formal definitions of medical terms

% Representation of drug-drug interactions and drug-medical_condition interactions (e.g.,
contraindications)

% Integration with heterogeneous knowledge bases

Supporting multiple usage modes

% Interactive vs. batch mode

% Enabling different possible user-interfaces

% Views of the same guideline for different user groups (e.g., general practitioner, specialist, nurse)
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¢ Simulation for educational purposes
Quality assurance applications

% Risk assessment

« Hligibility determination

¢+ Resource management

+« Decision-support for chronic disease management

Maintenance/ Revision management

¢+ Version control: dates, names of updating person, guideline-author, encoder, version number, etc.

+«+ Change management: documenting changesin a structural way

% Methods for documenting changes only, without specifying the full new version

% Synchronizing revisions with the changes made previously to the guideline for local adaptation
and integration

+« Documenting problemsin a structured way

*

Educational goals

Who sho

To demonstrate the nature of a computer-interpretable guideline

To demonstrate the type of decision support that can be provided by a computer-interpretable guideline

To demonstrate the need for a standard for a sharable computer-interpretabl e guideline representation

To demonstrate what makes a good guideline representation

To demonstrate how GLIF3 and other guideline modeling methodologies approach some of the
requirements posed for a sharable computer-interpretabl e guideline representation

uld attend?

People interested in knowledge representation, knowledge-based systems and modeling of clinical
guidelines

Clinicians interested in learning about computer-interpretable guidelines, their authoring process and uses.
The am of the tutorial is to educate the participants on the benefits of computer-interpretable guidelines,
the different issues that have to be handled while encoding clinical guidelines, and how GLIF3 and other
guideline modeling methodol ogies address these issues. At the end of the tutorial, participants will not be
able to author and implement a computer-interpretable guideline in their hospital/clinic environments.
Developers of clinical decision-support systems who want to understand what will be required from
hospital information system environments to support the execution of computer-interpretable clinical
guidelines

Stakeholders who want to understand how a standard for guideline representation could facilitate guideline
sharing and how far we are from such a standard

Level of content: 40% basic; 40% intermediate; 20% complex

References from organizationsthat have previoudy sponsored tutorials of similar duration:

Aziz Boxwala and Mor Peleg have presented a similar tutorial in the AMIA 2000 Annual Fall Symposium. The
AMIA 2000 tutorial was entitled “An Introduction to Modeling and Representation of Clinical Guidelines’. This
tutorial has a similar introduction that explains computer-interpretable clinical guidelines and the importance of
sharing them. The tutorial is different in the way that the requirements for a format for sharable computer-
interpretable guidelines are classified and presented. Additional requirements were added, relative to the 2000



tutorial. The examples that we use to demonstrate the way in which GLIF3 and various other guideline modeling
methodologies addressed the requirements will be changed to reflect the current state of the modeling
methodologies. We also revised the “who should attend?’ section to reflect comments that were received from
participators of the AMIA 2000 tutorial.

Prerequisites: none

Audiovisual equipment: Projector capable of projecting PowerPoint slides from alaptop.
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