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Abstract. The prolonged length of stay is an important aspect to be considered for 
the healthcare management since this affect both the health-related expenditure of 
the hospital and the quality of the offered service. In the light of these consideration 
is important for hospitals to be able to predict the LOS of patients and to work on 
the principal aspect affecting it in order to reduce LOS as much as possible. In this 
work we focus on patients undergoing mastectomy. The data were collected form 
989 patients who underwent mastectomy surgery in the Surgery Department of the 
AORN “A. Cardarelli" of Naples. Different models have been tested and 
characterized and the one with the best performance was identified. 
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1. Introduction 

Breast cancer is today the most important cause of female mortality in the world, treated 
with mastectomy. It is estimated that about 50% of the total cost of a mastectomy is 
related to hospitalization costs and the length of stay in the hospital ward. At the same 
time, several studies claim that a well-considered reduction in hospital admissions has 
no effect on the health of patients, but rather has beneficial effects on their psychological 
health, allowing them to return earlier to a family environment [1]. In addition, the 
number of days of each patient, also known as Length of Stay (LOS) is a useful measure 
to assess service levels, in particular, prolonged LOS can be caused by inefficiencies or 
waste during hospitalization, mainly due to patient and organizational factors [2]. 
Predicting the LOS for patients undergoing mastectomy is a powerful way to maximize 
service level quality and minimize resource waste utilization [3]. Moreover, LOS 
monitoring is one of the crucial factors for identifying economic features of care used by 
private and public organizations for estimating costs according to expected LOS [4]. 
Researchers and practitioners are focused on developing models and methodologies for 
estimating LOS [5, 6], and models have been proposed to decrease LOS for other 
surgeries [7-12]. The implementations presented actually adopt all those data analysis 
strategies already successfully used in the health sector for the analysis of biomedical 
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data [13-15] but also from a management point of view for the analysis of hospital 
resources [16-18] and pathways [19, 20]. The main aim of the proposed work is to design 
and develop the most suitable ML model able to estimate the LOS for patients 
undergoing mastectomy in order to optimize the healthcare management process. 

2. Methods 

The proposed study relies on a dataset collected by 989 subjects underwent mastectomy 
between 2019 and 2021 in the Department of the “A.O.R.N. A. Cardarelli" of Naples. In 
particular, this dataset is composed of personal information (i.e., Gender (male/female) 
or age) Presence of comorbidities (Hypertension, diabetes, obesity, tumor stage) and 
hospitalization dates. The proposed study relies on the analysis and advancement of 
artificial intelligence models, that have achieved highest outcomes to deal with several 
task in different domains [21-26]. Furthermore, LOS has been computed as the difference 
between admission and discharge dates and was divided into two classes for data analysis. 
The entire dataset has been split into two subsets for statistical validation of the proposed 
analysis: training (80%) and test (80%). Finally, several ML models have been developed 
through KNIME analytics platform: the Decision Tree (DT), the Random Forest (RF), 
the Gradient Boosting-based Tree (GBT) and the Logistic Regression (LR). 

3. Result and Discussion 

Based on the data collected from the patients who underwent mastectomy in the Surgery 
Department of the “A.O.R.N. A. Cardarelli" of Naples, the LOS was calculated for each 
patient considering their hospitalization date. The parameters Age and Presence of 
comorbidities such as hypertension, diabetes, obesity and tumor stage were considered 
as factors affecting the LOS. These data were used to train and test several MLs to predict 
LOS with the DT, RF, GBT and RL algorithms and Table 1 reports the result based on 
the percentage of accuracy and error. 

Table 1. Effectiveness performance of each ML model 

Models Accuracy (%) Error (%) 
DT 68.69 31.31 

RF 77.79 22.21 

GBT 65.15 34.85 

LR 69.19 30.01 

Data show the algorithm with the best accuracy is the RF, showing an accuracy of about 
78%. Moreover, Table 2 details the main performance of each model according to several 
effectiveness measures (Precision, Recall, Sensitivity, Specificity and F-measure) to 
investigate their performance from different points of view. 

Table 2. Key indicators of models effectiveness 

Models Class Precision 
(%) 

Recall 
(%) 

Sensitivity 
(%) 

Specificity 
(%) 

F- measure 

DT 
1 69.2 96.2 96.2 12.3 0.805 

2 61.5 12.3 12.3 96.2 0.205 

RF 1 76.6 96.2 96.2 40.0 0.853 
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Models Class Precision 
(%) 

Recall 
(%) 

Sensitivity 
(%) 

Specificity 
(%) 

F- measure 

2 83.9 40.0 40.0 96.2 0.542 

GBT 
1 71.1 81.2 81.2 32.3 0.758 

2 45.7 32.3 32.3 81.2 0.378 

LR 
1 68.6 100 100 6.2 0.813 

2 100 6.2 6.2 100 0.116 

Also in this case, the algorithm showing the best performance is the RF one for both 
classes. Since that, we calculated the confusion matrix for this algorithm, reported in 
Table 3. Data show 128 true positive and 26 true negative, 5 false negative and 39 false 
positive. So, the algorithm is able to correctly classify 153 samples up to 197, that is the 
78% of the entire sample, in accordance with the accuracy results. 

Table 3. Confusion matrix of RF algorithm 

Real/Predicted 1 2 

1 128 5 

2 39 26 

4. Conclusions and future developments 

In the proposed study, we investigated how ML models can be used for predicting, and 
consequently reducing, the LOS for patients undergoing mastectomy. Data show that the 
best algorithm, among the ones tested, was the RF, So, these results, even if preliminary, 
demonstrate the feasibility of ML models in daily routine hospital management to 
optimize the reduction of the LOS for patients undergoing mastectomy. Future 
developments will include the both the extension of the dataset and the number of 
patients involved in the study. In this context it could be of particular interest to make a 
comparison among various parameter that can affect the LOS in patients undergoing 
mastectomy in order to find the most relevant one and implement corrective actions 
aimed at LOS reduction. Moreover, different departments and surgical procedures could 
be considered, and numerous processes could be optimized in the same way. 
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