
Length of Stay in Intensive Care Units       

Ana SILVA 
a, Henrique VICENTE 

b,c, António ABELHA 
c, M. Filipe SANTOS 

d,     
José MACHADO 

c, João NEVES 
e and José NEVES 

c,1 
aDepartamento de Informática, Universidade do Minho, Braga, Portugal 

bDepartamento de Química, Escola de Ciências e Tecnologia,                    
Universidade de Évora, Évora, Portugal 

cCentro Algoritmi, Universidade do Minho, Braga, Portugal,  
dCentro Algoritmi, Universidade do Minho, Guimarães, Portugal 

eDrs. Nicolas & Asp, Dubai, United Arab Emirates 

Abstract. As a matter of fact, an Intensive Care Unit (ICU) stands for a hospital 
facility where patients require close observation and monitoring. Indeed, 
predicting Length-of-Stay (LoS) at ICUs is essential not only to provide them with 
improved Quality-of-Care, but also to help the hospital management to cope with 
hospital resources. Therefore, in this work one`s aim is to present an Artificial 
Intelligence based Decision Support System to assist on the prediction of LoS at 
ICUs, which will be centered on a formal framework based on a Logic
Programming acquaintance for knowledge representation and reasoning, 
complemented with a Case Based approach to computing, and able to handle 
unknown, incomplete, or even contradictory data, information or knowledge. 
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1. Introduction 

First Intensive Medicine (IM) stands for a multidisciplinary area in Medical Sciences. It 
addresses the prevention, diagnosis and treatment of patients that threaten or present 
failure of at least one vital function, a fact that may be reversible; indeed, IM has the 
primary objective of support and recover vital functions [1]. Predicting the Length-of-
Stay (LoS) of patients at an Intensive Care Unit (ICU) may provide them with better 
Quality-of-Care (QoC), as well as helping the hospital management to plan and 
manage the use of hospital resources. Several works can be found about predicting LoS 
in ICUs. Zimmerman et al. [2] created a model with the objective to revise and update 
the Acute Physiology and Chronic Health Evaluation (APACHE) model for predicting 
ICU LoS. This new archetypal, the APACHE IV, was developed using ICU day 1 
patient data and a multivariate linear regression procedure. New variables were added 
to the previous APACHE III, and advanced statistical modeling techniques were used. 
The model provides clinically ICU LoS predictions for critically ill patient groups, but 
is limited for individual patients. APACHE IV benchmarks for ICU stay are useful for 
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