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Abstract Waiting time at an intensive care unity stands for a key feature in the
assessment of healthcare quality. Nevertheless, its estimation is a difficult task, not
only due to the different factors with intricate relations among them, but also with
respect to the available data, which may be incomplete, self-contradictory or even
unknown. However, its prediction not only improves the patients’ satisfaction but
also enhance the quality of the healthcare being provided. To fulfill this goal, this
work aims at the development of a decision support system that allows one to
predict how long a patient should remain at an emergency unit, having into con-
sideration all the remarks that were just stated above. It is built on top of a Logic
Programming approach to knowledge representation and reasoning, complemented
with a Case Base approach to computing.
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1 Introduction

Intensive Care Units (ICUs) are responsible for the provision of medical care to any
patient that arrives at the hospital in need of immediate care [1, 2]. Indeed, these
departments stand for the interface between the emergency medical services and the
hospital, and for some patients serve as the first or the only point of contact with the
health system [2]. Undeniably, on the one hand, the ICUs nature has changed
significantly over the last decade, on the other hand increasing visits has coincided
with a decreasing numbers on the number of ICUs and a declining number of
inpatient beds [3]. These constraints associated with an hour-to-hour variable and
unpredictable workload, dependent on the number of patients and their diagnosis,
may result in significant variations to Waiting Times (WTs) [4].

WT, after triage, is the measure of time that a patient spends until to receive
treatment. The conventional prediction tools cannot guess with accuracy this time
interval, even among ICUs that are quite similar in size and workload. Indeed,
several factors can influence WT, like ones related with the time of day or night or
the weekday. Another important factor is the triage process in itself [4]. Definitely,
this process influences the WT due to the fact that the patients are not seen on a
first-come, first-served basis, but based on the patient’s health status [2, 4]. The
triage process allows the adoption of a chart flow that reflects the patient’s symp-
toms [4]. Moreover, the WT is conditioned by factors associated with the patient’s
profile such as age or gender [2].

The prediction of the WT requires a proactive strategy able to take into account
all these factors. Thus, this paper addresses the problematic of waiting time at an
emergency unity and reports on a computational framework that uses knowledge
representation and reasoning techniques to set the structure of the information and
the associate inference mechanisms [5, 6], anchored on a Case-Based Reasoning
(CBR) approach to problem solving [7, 8].

This paper is organized into five sections. In the former one an introduction to
the problem is made. Then the proposed approach to knowledge representation and
reasoning is introduced. In the third and fourth sections is introduced a case study
and presented a solution to the problem. Finally, in the last section the most relevant
achievments are described and the possible directions for future work are outlined.
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