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In pediatric respiratory trials, accurately modeling days without mechanical ventilation

(DWMV) is important due to the typical zero-inflation and skewness of the data, which

standard statistical methods struggle to address. This study utilized Bayesian statistical

methods to evaluate the efficacy of high-flow nasal cannula (HFNC) and noninvasive

ventilation (NIV) across 252 pediatric cases, exploiting their ability to integrate prior clinical

knowledge and manage complex data structures.

Four Bayesian models were employed: Gaussian, Hurdle Negative Binomial, Zero-One

Inflated Beta, and Cumulative Logistic Regression, with their effectiveness assessed using

the Leave-One-Out Cross-Validation (LOO) Information Criterion. The Zero-One Inflated Beta

Model emerged as the most effective, recording the lowest LOOIC score (294.8) and adeptly

handling zero-inflation, providing detailed insights into the impact of each treatment on

DWMV distributions. Conversely, the Gaussian model, although straightforward, was less

effective (LOOIC = 1157.9) due to its inadequate handling of zero-inflation. The Hurdle

Negative Binomial and Cumulative Logistic models also performed well but did not reach the

predictive accuracy of the Zero-One Inflated Beta Model.

This research underscores the importance of choosing appropriate models based on data

characteristics to achieve precise clinical results, aiding more informed decisions in pediatric

respiratory care strategies. Our findings advocate for the broader adoption of advanced

Bayesian techniques and tailored models in clinical research to improve the accuracy and

relevance of treatment effect estimations, which are of greater importance for improving

pediatric respiratory care outcome assessment.
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