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Abstract The length of stay of preterm infants in a neonatology service has
become an issue of a growing concern, namely considering, on the one hand, the
mothers and infants health conditions and, on the other hand, the scarce healthcare
facilities own resources. Thus, a pro-active strategy for problem solving has to be
put in place, either to improve the quality-of-service provided or to reduce the
inherent financial costs. Therefore, this work will focus on the development of a
diagnosis decision support system in terms of a formal agenda built on a Logic
Programming approach to knowledge representation and reasoning, complemented
with a case-based problem solving methodology to computing, that caters for the
handling of incomplete, unknown, or even contradictory information. The proposed
model has been quite accurate in predicting the length of stay (overall accuracy of
84.9 %) and by reducing the computational time with values around 21.3 %.
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1 Introduction

In the current century hospital deliveries increased significantly and, consequently,
issues related with the Length of Stay (LoS) of subsequent postpartum hospital-
ization became of the utmost importance. As a result, indicators that may assess the
effectiveness of organizations and promote the improvement in hospital quality-of-
care, long-term resource planning and family counseling were enforced [1–4].

There are different opinions about the time considered appropriate to hospital-
ization, ranging from drive-through deliveries (with only a few hours of LoS) to 14
(fourteen) day lying-in periods [1]. With the early discharge the family ties are
promoted, the patient satisfaction is improved, the risk of iatrogenic infection is
diminished and the hospitalization care and patients’ costs are reduced [5, 6].
However, some aspects should not be ruled out, namely the fact that until two or
more days after delivery some adverse events are not noticeable, which may lead to
an increased readmission rate. On the other hand these readmission episodes may
cause anxiety in parents and induce the premature cessation of breastfeeding [5, 6].
In an ideal scenario the LoS should be reduced to the strictly necessary time,
without endangering the mother’s and infant’s health, allowing identification of
early problems and ensuring that the family is able and prepared to care for the
infant at home. Thus, the LoS should be customized for each mother/infant dyad,
taking into consideration the health of the mother, the health of the infant and the
conditions that they will have outside the hospital [7, 8].

One of the main causes of 4 million neonatal deaths that annually occur all over
the world stands for premature birth [9]. Premature or preterm labor may be defined
as one in which pregnancy ends between the 20th and the 37th week. The LoS are
more than six times greater for extremely preterm infants than for late ones and,
therefore, the hospitalization costs are significantly higher under the former case
[2]. In fact, the prediction of the LoS of preterm infants in a neonatology service can
contribute to the improvement of the long-term planning, leading to a cost reduc-
tion, and it also can identify modifiable risk factors that can support quality
improvement initiatives. Thus, this paper addresses the length of hospital stay in the
preterm infants theme and describes an attempt to predict such period, using a
Case-Based Reasoning (CBR) approach to problem solving [10, 11]. CBR allows
handling new problems by reusing knowledge acquired from past experiences,
namely when similar cases have similar terms and solutions [10 11]. Actually, its
use may be found in different arenas, namely in online dispute resolution [12, 13],
medicine [14, 15] or education [16], among others. An approach that allows one to
deal with incomplete, contradictory or even unknown information.
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