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Overview

! A tale of 2 communities
! Health serv ices researchers
! Informaticians

! Developing a KR for guidelines
! XML
! Reusability (teaser!)

Health Services Community
! 1935 Redbook of the AAP
! Increasing skills with scientific study 

design and analysis
! Increasing costs/practice variation
! 1988 -- AHCPR: US initiative to develop 

clinical practice guidelines
! Evidence-based medicine

Guidelines v. quality improvement tools

! �sy stematically  developed statement to assist 
practitioner and patient decisions about 
appropriate health care for specific clinical 
circumstances� (IOM 92)

! Sy nony ms = practice standards, protocols, 
practice pa rameters, algorithms, care plans, 
critical paths

! ≠medical rev iew  criteria, reimbursement 
policies

Influencing clinic ians� behavior toward 
guideline adherence
! Generally ineffective

! Passive educational (publication/dissemination)
! Lectures and grand rounds (improve awareness 

but do not change behavi or)
! Variably effective

! Audit and feedback
! Local opinion leaders
! Consumer education

! Generally effective
! Reminders (sparingly)
! Educational outreach/academic detailing
! Interactive educational interventions
! Barrier-oriented interventions
! Multifaceted approaches

Most effective:

" Patient-tailored advice
" Available at the time and place of a 

consultation

Grimshaw and Russell, Lancet 1994
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Informatics Community
! 1970s/80s � MYCIN, INTERNIST/QMR, 

DxPLAIN - oracles
! Focused expert system assistants
! Knowledge acquisition bottleneck

Guidelines:
An intersection of interests

HSR InformaticsGuidelines

Intersection: 
Informatics and guidelines

! De facto repositories of high-qual ity ,
current know ledge

! Subject of 10% of JAMIA publications in past 5 y rs
! Know ledge acquisition bottleneck
! Guidelines = know ledge source
! Guidelines ≠ computerized guidelines, computer-

interpretab le guidelines, computer-executable 
guidelines

! CDSS

Guideline-Based Decision Support

US ConsortiumSAGE

Executable process 
model

Cancer Research, UKPROforma

EON ModelNewcastlePRODIGY

AlgorithmsIntermedGLIF

WorkflowPaviaGuide

Intention-basedVienna, BGUASBRU

Linkage with EMREPICActiveGuidelines

MLMsArden TC at HL7Arden syntax

What makes a good KR for 
guidelines?

! Comprehensive
! Expressively adequate/i nformationally equivalent
! Flexible
! Comprehensible
! Shareable
! Reusable

Defining a guideline KR

! C oncepts pertinent to guidel ine 
development and quality appraisal
! IOM Report
! Hayward et al. (Structured Abstracts AIM 1993)
! Shaneyfelt (JAMA 1999)
! AGREE (www.agreecollaboration.org)
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Defining a guideline KR (2)

! Concepts pertinent to guideline devel opment and 
evaluation

! C oncepts pertinent to dissemination
! www.guideline.gov

Defining a guideline KR (3)

! Concepts pertinent to guideline devel opment and 
evaluation

! Concepts pertinent to dissemination

! C oncepts pertinent to implementation

Classical Decision Table

Symptom Y Y Y Y N N N N
Phys Find P P A A P P A A
Lab Test P N P N P N P N
Trtmt 1 X X X X X
Trtmt 2 X X X

{
{

Decision
v ariable

A ction

Rule

Augmented Decision Table
������������

Logic Layer

Explanation
Total Cost

Citations

Sensitivity, Specificity,
WDC, DELTA

Cost of Test

Test Description
Source of Info

Logical Analysis with 
Highlighters

! UTI Reco mmendation 3
If an infant or young child 2 months to 2 years of age 

with unexplained fever is assessed as being sufficiently ill 
to warrant immediate antimicrobial therapy, a urine 
specimen should be obtained by SPA or bladder 
catheterization; the diagnosis of UTI cannot be 
established by a culture of urine collected in a bag. 
(Strength of evidence: good) Urine obtained by SPA or 
urethral catheterization is unlikely to be contaminated...

XML
! Multi-platform, Web-based, open standa rd

! the new "lingua franca" of cyberspace

! A more powerful technology  for representing 
electronic documents than HTML
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XML
! Multi-platform, Web-based, open standard
! A more powerful technology for representing 

electronic documents than HTML 
! Human-readabl e, yet can be processed by machine
! Markup can be performed by non-programmers

XML: From a small number of 
discrete colors to an unlimited palette

Generic content of published 
guidelines
! Administrative information
! Purpose, rationale, and objectives
! Developer profile�organization and individuals
! Intended guideline users
! Target population to whom recommendations apply
! Method of development
! Knowledge components
! Testing and revision

Ti t l e
Ci t at i on

Rel ease Dat e
Avai l abi l it y

Cont act
St at us

Compani on Docume nt
Adapt at i on

Devel oper Name
Commi t t ee Name

Fundi ng
Endorser

Comparabl e Gui del i ne
Heal t h Pract i ces

Cat egory
Target  Popul at i on

Rat i onal e
Obj ect i ve

Avai l abl e O pti ons
I mpl ement ati on St rat egy

Heal t h O ut comes
Except i ons

Care Set t i ng
Cl i ni ci an Users

Evi dence Col l ect i on
Evi dence Ti me Peri od

Evi dence G radi ng
Combi ni ng Evi dence

Speci f i cat i on of Harm/ Benef i t
Q uant i fi cat i on of Harm/ Benef i t

Val ue Judgment
Pat i ent  Pref erence

Q ual i f yi ng St at ement
Cost  Anal ysi s

Recommendat i on
Condit ional ( decision variable)    .

Act ion    .
Logic    .

Reason   .
St r engt h of  Recomm endat ion  .

Evidence Qualit y  . . .
Cost     .

Cer t aint y  .
Al gori t hm
El i gi bil i t y
Def i ni t i on

Ext ernal  Revi ew
Pi l ot  Testi ng

Expi rat i on Dat e
Schedul ed Revi ew

Developer

Purpose

Method

Knowledge

Audience

Identity

Testing
Revision

Health Informatics
Svcs

Component Sources GEM

GEM

! Know ledge model for guideline documents
! Multi-lev el hierarchy  (>100 elements)

! Models heterogeneous info rmation contained in 
guidelines 

! C onceiv ed and dev eloped in XML
! GEM DTD adopted as a standard (ASTM E2210-

02)

Shiffman, et al. JAMIA 2000
ycmi.med.yale.edu/GEM

MORO (Markup Once, Reuse Often)
Guideline Document

Guideline.xml

GEM Cutter

GEM-Q Online

Extractor GEM-Arden

GEM Polisher

Quality
appraisal

Implementability
feedback

Populate
MLMs

Req spec
for

implementation
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Review

! A tale of 2 communities
! Health serv ices researchers
! Informaticians

! Developing a KR for guidelines
! XML
! MORO

richard.shiffman@yale.edu

http://ycmi.med.yale.edu/GEM


