Abstract

Diabetes mellitus (DM) has become a chronic disease with high prevalence, estimated at 8.3% of the adult population worldwide. Among the morbidities presented by diabetes, ocular injures, known as diabetic retinopathy, is one of the most striking in healthcare spending and especially the most important cause of secondary blindness. 
Early detection, through regular checks, substantially reduces the economic impact of treatment and decreases the number of patients who develop blindness. However, it is not possible to make all the preventive screening due to the large number of diabetic patients. The medical team of the Hospital Sant Joan (Reus) is a reference in this topic.
[bookmark: _GoBack]Nowadays, there are no medical guidelines to predict the risk of developing retinopathy that could be easily applied in the health care centers. This kind of guidelines are of great interest because they will help the doctors to focus the screening some patients more frequently, while discarding unnecessary visits to those patients that will not develop this disease. The goal is to construct a Clinical Decision Support System (CDSS) to predict the probability of developing diabetic retinopathy.
In this master thesis we have studied fuzzy machine learning methods to build a CDSS, which is designed as an expert system based on a set of logical rules that take a body of evidence (such as age or BMI) and predict the degree of risk of the diabetic retinopathy. The model studied is based on fuzzy logic, so that it can manage the uncertainty associated with this kind of attributes. We have constructed an inference system that learns a set of fuzzy rules from training examples. The performance of the CDSS has been tested with different patients, having high specificity and good sensitivity. We have also compared our system with many traditional classification algorithms, obtaining better results.
