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Construction of risk prediction model of postoperative urinary retention based on three machine
learning algorithms
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Abstract Objective: To establish risk prediction model of postoperative urinary retention using decision tree, logistic regression and
support vector machine and compare their performance, in order to provide references for evaluating and preventing urinary retention after
radical resection. Methods: The medical history information of 459 patients who underwent radical resection in Shanghai First Maternal
and Infant Health Hospital from 2018 to 2021 was collected retrospectively. Three machine learning models, decision tree, logistic regression
and support vector machine, were used to construct the risk prediction model of postoperative urinary retention. Accuracy , recall, precision, F1
score and AUC were used to evaluate the performance of the models. Results: A total of eight variables were included, including age,
disease stage, body mass index and so on. 80% of data sets (367 cases) were selected as training sets and 20% (92 cases) were selected
as test sets. The results showed that the accuracy, recall, precision, F1 and AUC of decision tree in the training set and test set were better
than those of support vector machine and logistic regression, which indicated that decision tree had higher accuracy and better generalization
performance. SVM was better than logistic regression in accuracy, recall, precision, F1 and AUC in the training set. At the same time,
in the test sets, the recall and F1 of support vector machine were better than those of logistic regression; but the accuracy, precision and
AUC of support vector machine were worse than those of logistic regression, indicating that the generalization ability of support vector
machine was worse than that of logistic regression. Conclusion: Decision tree has high performance and generalization ability in constructing
the risk prediction model of postoperative urinary retention, which can provide guidance and suggestions for related clinical behaviors.
Keywords cervical cancer; urinary retention; risk factors; machine learning; prediction model; decision tree; support vector machine;
Logistic regression
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