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ABSTRACT 

 

Stress is an increasingly widespread mental health phenomenon that impacts 

various aspects of individual life. Sleep conditions have a close reciprocal 

relationship with stress levels, where physiological parameters during sleep can 

serve as early indicators for detecting a person's stress level. This study aims to 

build and compare stress level prediction models based on sleep physiological 

parameters using Random Forest and XGBoost algorithms, which represent the 

Bagging and Boosting ensemble approaches respectively, with hyperparameter 

optimization using Bayesian Optimization. The dataset used is SaYoPillow from 

the Kaggle platform, consisting of 5,670 records with eight sleep physiological 

predictor variables, namely Snoring Rate, Respiration Rate, Body Temperature, 

Limb Movement, Blood Oxygen, Rapid Eye Movement, Sleeping Hours, and Heart 

Rate, along with one target variable comprising five stress level classes. Data 

preprocessing was performed using Min-Max Scaler normalization, and 

hyperparameter optimization was carried out using the Bayesian Optimization 

method with 30 iterations and 5-fold cross-validation. The evaluation results show 

that Random Forest with Bayesian Optimization achieved the best performance 

with an accuracy of 0.9841, precision of 0.9844, recall of 0.9841, and F1-Score of 

0.9841. Meanwhile, XGBoost with and without Bayesian Optimization produced 

identical accuracy of 0.9762. From a series of testing scenarios, it was found that 

the dataset split composition is the most influential factor on model performance, 

where Random Forest achieved its best result at a 70:30 split ratio with an accuracy 

of 0.9894. The models were deployed into a Streamlit-based web application, 

enabling direct use for predicting stress levels based on sleep physiological 

parameter inputs. 
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