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This study investigates preeclampsia, a significant pregnancy complication
associated with hypertension that adversely affects the health of both mothers and
infants worldwide. Current diagnosis and risk screening face limitations, especially due
to imbalanced and complex clinical data. The study aims to analyze risk factors for
preeclampsia, develop hybrid resampling techniques to manage data imbalance, and
build an artificial intelligence model to predict the risk of this condition. Medical record
data from Suranaree University of Technology Hospital were categorized into normal,
at-risk, and preeclampsia groups. Data balancing was achieved by combining four
undersampling methods such as RUS, Tomek Links, ENN, and RENN with four
oversampling methods such as ROS, ADASYN, SMOTE, and Borderline-SMOTE, resulting
in 16 hybrid resampling techniques. Subsequently, predictive models were developed
using algorithms including Decision Tree, XGBoost, Random Forest, Naive Bayes, Neural
Network, and K-Nearest Neighbors. Experimental results showed that the XGBoost
model combined with Tomek Links and ROS achieved the highest performance, with

an F1-Score of 0.9864 and an AUC of 1.0000.
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