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Abstract

Introduction: Chronic respiratory diseases impose a substantial burden on public
health. Accurate prediction of spirometric indices based on individual characteristics
can enhance the diagnosis and management of these conditions. This study aimed
to evaluate and compare the performance of machine learning models in predicting
spirometric indices using individual features in the population of Fasa County.
Methods: This cross-sectional observational study was conducted on 5,450
individuals who attended pulmonary clinics between spring 2024 and autumn 2025.
After excluding incomplete records, 4,615 eligible participants were included in
the final analysis. Individual characteristics included age, sex, height, weight, and
smoking status. Spirometric indices comprised forced vital capacity (FVC), forced
expiratory volume in one second (FEV1), FEV1/FVC ratio, forced expiratory flow
at 25-75% (FEF25-75), and peak expiratory flow (PEF). Five machine learning
algorithms—Linear Regression, K-Nearest Neighbors, Support Vector Machine,
Random Forest, and Gradient Boosting—were evaluated using mean squared error
(MSE), root mean squared error (RMSE), and the coefficient of determination
(R?). The relative importance of individual features was assessed using the feature
importance output of the Gradient Boosting model. All ethical principles were
observed, and the study was approved under ethics code IR.FUMS.REC.1404.174.
Results: The Gradient Boosting model demonstrated the lowest error rates and the
highest R? values across all spirometric indices, indicating superior performance
compared to the other models. Age, height, and weight were the most influential
predictors, whereas sex and smoking status had relatively lower contributions to
model performance.

Conclusion: The Gradient Boosting model effectively captured nonlinear
relationships and complex interactions between individual characteristics and
spirometric indices. These findings suggest that machine learning approaches
can support the development of localized predictive models and improve the
interpretation of spirometry results in native populations.
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