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• Ambiguity; guideline terms often lack explicit definitions 
• Incomplete specification
• Additional knowledge is always necessary to create a 

decision support tool
• Creation of DSS KB risks error
• Local adaptation (necessary) risks preservation of habit, 

self interest
• Knowledge maintenance is a largely unaddressed but 

critical issue
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GEMGEM

• XML

• Hierarchy of > 100 elements

• Models heterogeneous information

• Has been used successfully for:

Guideline quality appraisal (GEM-Q)

Feedback to developers (Extractor)

Partial generation of MLMs (GEM-Arden)

Creating database of NGC guidelines

• DTD adopted as standard by ASTM (E2210-02)
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• Semantic Refinement
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• Cigarette smoking is most common cause of 
preventable death in the US

• Cessation can dramatically reduce risk of 
cancer and other diseases

• Smokers are more likely to quit if physicians 
counsel them

• Physicians infrequently counsel
• -->USPHS Guideline
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only if the increased likelihood of smoking 
abstinence, with its potential benefits, outweighs the 
risk of bupropion SR treatment and potential 
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• Atomize: “Bupoprion should be used”                               
->   Prescribe bupoprion

• Deabstract: “potential benefits outweigh the risks”

• Benefits:  avoid smoking-induced stillbirths, 
spontaneous abortions, decreased fetal growth, 
premature births, low birth weight, placental 
abruption, sudden infant death syndrome (SIDS), 
cleft palates and cleft lips, and childhood cancers. 
and infant respiratory disease

• Risks:  unknown + seizures in 1:1000;  may be 
ineffective
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Extractor -> Decision Variables, Extractor -> Decision Variables, 

Tobacco use Current, quit recently, abstinent for an 
extended period, never used

Age Adolescent, adult

Pregnant Y/N/0

Breastfeeding Y/N/0

Hx of depression Y/N/0

Cardiovascular disease Y/N/0

Concern about weight gain Y/N/0

Hx of seizures Y/N/0
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• Define action type

• Describe associated beneficial services
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• Extraction of DVs and actions from contextual 
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• Document-centered approach helps maintain 
authenticity of knowledge
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