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Construction of a predictive model and ranking of influencing factors for the success rate of chronic obstructive pul-
monary disease treatment based on logistic regression and random forest YANG Ling-mei, ZHANG Kai, CHEN Jing.
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Abstract Objective: To explore the ranking of influential factors affecting the success rate of chronic obstructive pul-
monary disease (COPD) treatment and to construct a predictive model using logistic regression and random forest algorithms.
Methods: Hospitalized COPD patients were selected as study subjects and divided into a success group and a failure group
based on treatment outcomes. Logistic regression was used to analyze the factors influencing COPD treatment success, while
a random forest predictive model was developed. Patients were randomly assigned to training (70% ) and validation (30% )
sets at a 7:3 ratio. The random forest algorithm was applied to the training set to build a predictive model for COPD treatment
success, and the relative importance of variables was ranked to identify key influencing factors. The model was validated
using the validation set, and its predictive performance was evaluated. Results: A total of 146 COPD patients were included
with 103 (70.55% ) in the success group and 43 (29.45% ) in the failure group. The success group had younger patients
fewer comorbidities, no smoking history, no severe childhood respiratory diseases, lower acute physiological assessment and
chronic health evaluation 1T ( APACHE II) scores on admission day 1, and lower blood pH values 4 h after treatment
compared to the failure group (all P < 0.05). Logistic regression analysis identified age, comorbidities, smoking history,
APACHE 1I score on admission day 1, history of severe childhood respiratory diseases, and blood pH value 4 h after treat-
ment as independent predictors of COPD treatment success (OR > 1, P< 0.05). The importance ranking of these factors

was as follows: age, smoking history, comorbidities, APACHE II score on admission day 1, history of severe childhood
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respiratory diseases, and blood pH value 4 h after treatment. The random forest model achieved a training error rate of

9.67% and a validation error rate of 1.37% . Conclusion: Age, comorbidities, smoking history, APACHE II score on

admission day 1, history of severe childhood respiratory diseases, and blood pH value 4 h after treatment are independent

predictors of COPD treatment success. The importance ranking of these factors is consistent with the logistic regression

results: age, smoking history, comorbidities, APACHE II score on admission day 1, history of severe childhood respiratory

diseases, and blood pH value 4 h after treatment.
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