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PRESENTATION DU SUJET 
Objective of the thesis 
Comparing different organizations involved in patient management at the hospital ideally requires experimental studies. However, 
implementing such studies in routine practice is often very difficult or impossible. The proposed thesis will initiate the development of a 
realistic simulation platform, which objective is to mimic / reproduce, in silico, the functioning of medical hospital wards (including 
flows). Such a tool aims at providing a useful guidance for decision making in issues related to the organization of hospital 
departments. 

Background and methods 
Computer simulations of healthcare organization / delivery is an active research domain as attested by several related reviews that 
have been published (e.g. [1,2]). Studies in this domain frequently concern two topics, patient flow at the emergency department [3], 
and optimization of operating room utilization [4]. 
Adopting an object-oriented representation of the functioning of hospital departments (staff, patients, treatments / procedures), the 
development of the simulation platform will be based on a multi-agent computer modeling framework [5] for which several generic 
environments for software development have been proposed [6,7]. 
The thesis will be centered on the functioning of intensive care units (ICU), but software architecture will be thought for allowing easy 
additions of other types of hospital departments. ICU is a hospital department of particular interest in this project: ICUs have been 
concerned for a long time with organizational issues [8,9], and the impact of such issues is especially critical in ICUs because of the 
high severity of patient population. 
Data sources for setting the parameters of the model underlying such a system are available, considering demographic and clinical 
characteristics of patients treated at the hospital, as well as related healthcare procedures and associated costs. Data collected in our 
studies (e.g. [10]) or published by others, and those issued from the Programme de Médicalisation des Systèmes d’Information (PMSI) 
and from the Tarification À l’Activité (T2A) constitute useful tools for setting realistic parameters values. As underlined by Ioannidis [12], 
the huge quantity of observational data accumulated by researchers constitutes a hidden treasure, currently under-exploited, for 
enhancing knowledge on health. Moreover, the increasing movement of the scientific community towards “open data”, the increasing 
registration of data sources from randomized and observational studies, the opening of large administrative databases towards 
researchers, are elements attesting a current context in line with the proposed project. 

Expected results and proposed schedule  
The developed software should present as a virtual hospital, allowing in particular the simulation of various types of functioning / 
interventions, with the objective of guiding decision-making and research in domains related to hospital organization and quality of 
care. 
In a first step, the main lines of the software architecture will be determined. A tour of the available agent-based environments will 
result in choosing one of them, in order to allow a rapid prototype of the software platform. In a second step, the planned architecture 
will be implemented in practice, and based on already available data in intensive care units, two strategies of prescription of chest 
radiographs (routine and on-demand) in mechanically ventilated patients will be modeled, simulated, and then compared. Comparison 



will include effectiveness, cost and cost-effectiveness issues. The thesis scientific production is likely to appear in journals belonging to 
the domains of medical informatics, critical care or general medicine. The proposed thesis will also consider the perspective of 
software dissemination. 
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