
Gersende Georg1,2,3,4, Anne-Françoise Pauchet-Traversat1, Joëlle 
André-Vert1, Christine Geffrier-d’Acremont1

1French National Authority for Health, Paris, France; 2INSERM U 872, Eq. 20, SPIM;
3Université Paris Descartes, UMR S 872;

4Centre de Recherche des Cordeliers, Université Pierre et Marie Curie – Paris 6, 
UMR S 872, Paris

Integrating a Document Engineering Environment
in the French Guidelines Development Process



Outline

Context of the work

The G-DEE Software
• Environment dedicated to the study of Clinical Guidelines 

incorporating text processing functions

Case Studies

Conclusions



Rationale

Authoring Clinical Guidelines is a complex process

Computerization of Clinical Guidelines is an 
opportunity to the development of tools for assisting 
the authoring, the validation, the encoding and the 
consultation

A Software Environment for document processing to 
support guidelines’ analysis



Clinical Guidelines’ Content

In case of an angiotensin converting enzyme inhibitors or
angiotensin receptor blockers treatment prescribed,
it is recommended to prescribe a bilan associating

kaliemie and creatinin in 7 to 15 days,
after the beginning of the treatment.

Posologies should be increased progressively specifically

for bitherapies using insulin due to the fact

of the risk of hypoglycemia incurred.

Clinical Guidelines have a 
characteristic structure and style 

They are organized around the 
notion of recommendations



Part I

Life Cycle and Computerization 
of Clinical Guidelines



SoA in Guidelines Computerization

Adding information on text using marking-up

GEM is the best known model and has been 
recognized as a standard to structure clinical 
guidelines

Translation of text to document models faces 
limitations
• Documents are subject to variations in style
• Interpretation problems affecting encoding



Part II

A Document Engineering Environment



G-DEE (Guidelines Document 
Engineering Environment)

A software environment for the study of Clinical 
Guidelines that incorporates automatic text 
processing functions

Automatically performs XML encoding of guidelines 
based on the recognition of the guideline’s linguistic 
content

These processing functions recognize specific 
natural language expressions corresponding to the 
linguistic formulation of elementary 
recommendations (deontic operators)
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Linguistic Analysis

Deontic propositions are the most characteristic 
linguistic structures of normative texts [Kalinowski1]
• Previous work on legal texts by Moulin et al.2

These are based on deontic operators such as (in 
French)3:
• pouvoir (to be allowed to or can/may),
• devoir (should or ought to),
• interdire (to forbid)

1 Kalinowski G. La Logique Déductive. Presses Universitaires de France (in French); 1996.
2 Moulin B, Rousseau D. Knowledge acquisition from prescriptive texts. ACM, 1990: 1112:1121. 
3 Georg G, Colombet I, Jaulent MC. Structuring Clinical Guidelines through the Recognition of 
Deontic Operators. Stud Health Technol Inform. 2005;116:151-6.



Grammar of Deontic Expressions

Identification of specific syntactic structures for 
deontic operators

Extended corpus of 17 documents to maximize 
syntactic coverage (clinical guidelines / 
consensus conferences / medical teaching 
material)

Deontic operators (for French):
• recommander (to recommend) - éviter (to avoid)
• conseiller (to advise) - prescrire (to prescribe)
• préférer (to prefer) - proposer (to propose)
• envisager (to consider) - traiter (to treat)





G-DEE Demo: Analysis of a sentence



G-DEE Demo: Analysis of a complete Guideline



Part III

Case Studies: Authoring of 
Clinical Guidelines



Interventions

Different stages of 
authoring for 11 
Clinical Guidelines

Clinical Guidelines

G-DEE



Occurrence of recommendations

Between 40 and 80.5% of recommendations 
[mean 57.7%] for 11 clinical guidelines

Percentage of recommendations could be a 
quantitative indicator to determine the 
applicability of the Clinical Guidelines



Identification of Missing Recommendations

Marking-up enables to study the distribution of 
recommendations as well as the structure the 
clinical guidelines

Sections not containing recommendations may 
be re-assessed





Identification of Long Sentences

Proportion of front-scope (yellow color) 
and back-scope (blue color) 
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Bullet Points List

A well structured list should not contain 
recommendations
• before the column: general recommendation
• after the column: specific aspects



Recommendations’ Position

Recommendations are in the middle of the text
Often the best structure is achieved when placing 

recommendations either at the beginning or at the end



Conclusion

The standardization and the structuring of clinical 
guidelines facilitate their computerization but also 
their use in practice 

Impact of G-DEE
• Identification of document structure problems
• Re-writing recommendations which are not explicit 

enough, or ambiguous
• Production of summaries from marked-up clinical 

guidelines 
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