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Development and validation of a risk prediction model for pulmonary
nodules among manufacturing workers: a joint effects analysis based on

gender, smoking status, and years of service
JIANG Bin, KUANG Yu-ye, LEI Wu-li, CHEN Chong—xiang, YANG Li-yan

Guangzhou Development District Hospital (Guangzhou Huangpu District People’s Hospital), Guangzhou, Guangdong 510730, China
Abstract: Objective This study aims to identify independent risk factors for pulmonary nodules in a manufacturing workers
and to develop and validate a risk prediction model based on key variables. The goal was to provide a quantitative tool for
the early identification of high —risk individuals within occupational groups. Methods A cross —sectional analysis was
performed involving 581 employees from a manufacturing enterprise. The cohort comprised 397 individuals without
pulmonary nodules and 184 with nodules. Univariate analysis and multivariable logistic regression (forward stepwise method)
were used to identify independent predictors and construct the prediction model. The performance of individual variables and
the combined model was assessed using receiver operating characteristic (ROC) curve analysis. Results Multivariable analysis
identified female sex (OR=2.100, 95% CI: 1.163-3.791, P=0.014), smoking (OR=5.757, 95% CI: 3.552-9.332, P<0.001), and
years of service (OR=1.113 per year, 95% CI: 1.084-1.143, P<0.001) as significant independent risk factors for pulmonary
nodules. The combined prediction model yielded an area under the curve (AUC) of 0.801 (95% CI: 0.762-0.840), with a
sensitivity of 62.50% and a specificity of 87.15%. Conclusion The risk prediction model, incorporating female sex, smoking
history, and longer years of service, exhibits robust discriminative capability. It shows promise as a practical tool for the early
screening of pulmonary nodules in occupational populations, such as those in manufacturing. Further external validation in
broader and more diverse populations is warranted.
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Table 1 Analysis of pulmonary nodule detection by different demographic characteristics [n(%), (x +5) ]
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Table 2 Univariate logistic regression analysis results of factors affecting the occurrence of pulmonary nodules
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Table 4 Multivariable logistic regression analysis results of factors influencing pulmonary nodules
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