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Dear editor

The recently published paper “Construction and Validation of a Machine Learning-Based Risk Prediction Model for
Sleep Quality in Patients with OSA™ in Nature and Science of Sleep has drawn our close attention.! We read this study
with great interest. It innovatively combines the LightGBM algorithm with social psychological multimodal data (n=400)
to develop a sleep quality prediction model (AUC=0.910). Notably, the authors identified six core predictors through the
SHAP explainability framework, including depression syndrome, ODI oxygen reduction index, anxiety symptoms, and
caffeine intake, among which depression syndrome was the strongest predictor with a contribution rate of 34.2%." This
model not only significantly outperforms traditional methods (SVM/RF by about 12—15%), but also demonstrates clinical
applicability through calibration curves and decision curve analysis (DCA) - providing significant net benefits within the
0.1-0.8 risk threshold range. This achievement provides an important decision support tool for precise intervention in
obstructive sleep apnea (OSA), and its research paradigm of integrating biomarkers with behavioral factors has
a significant promoting effect on individualized diagnosis and treatment in sleep medicine.

Despite the significant innovative value of this study, we still find several technical limitations worth discussing.
Firstly, the algorithm’s extraction of temporal dynamic features is insufficient: the current model only uses static statistics
such as the median ODI,? failing to capture the periodic patterns of nocturnal blood oxygen fluctuations (such as oxygen
reduction event clusters during REM sleep), which may lead to misjudgment of the risk of moderate to severe patients.
Secondly, the LightGBM shows a completely fitted state in the training set (AUC=1.0), and although L2 regularization is
applied, the lack of multi-center external validation (single-institution sample) poses a risk of overfitting, which should
be carefully evaluated.® The study has a male proportion as high as 90%, raising doubts about the model’s generalization
ability. Finally, although SHAP explanations enhance transparency, the clinical translation of feature interaction effects
still faces obstacles - for example, the synergistic mechanism of depression and ODI has not been verified through
longitudinal studies, and the complex tree structure prediction still relies on professional data analysts.

To optimize these limitations, it is suggested to explore the integration of time-aware architectures and traditional
algorithms for improvement. For instance, introducing LSTM neural networks” to process raw PSG signals: inputting the
ODI sequence per minute into a bidirectional LSTM layer to capture the dynamic patterns of oxygen reduction in the first
half and second half of the night, and then inputting them together with static features into the LightGBM decision layer.
This can enhance the sensitivity of dynamic risk warning. At the same time, adopting a transfer learning strategy’ based
on large open-source databases to pre-train feature encoders can effectively alleviate the problem of sample bias. To
promote clinical application, it is recommended to develop an interactive risk dashboard:® integrating SHAP force-
directed graphs and patient historical data comparison modules to visually display actionable insights such as dynamic
changes. Such improvements not only strengthen the robustness of predictions but also provide more precise time-

sensitive guidance for personalized interventions such as CPAP compliance and cognitive behavioral therapy.
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