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Study on influencing factors of psychological and physiological states in

firefighters' smoke-heat training
Tao Pengyu, Song Wenqi, Jiang Qianye, Gao Rui

(Tianjin Fire Science and Technology Research Institute of MEM, Tianjin 300381, China)

Abstract: To analyze the potential factors influencing the psychological and physiological states of firefighters
during smoke and heat training, this study employed an intelligent smoke and heat training device for firefight-
ers and utilized a feature data correlation analysis model. By collecting 16 indicators (including heart rate, elec-
troencephalogram, and heart rate variability) from 100 firefighters during smoke and heat training, the research
explored the factors affecting their psychological and physiological states in such training. The results showed
that both age and firefighters' daily psychological states had a p-value less than 0.01 with their psychological
states during smoke and heat training, indicating that younger firefighters were more prone to psychological
problems during training, and regulating their daily psychological states could alleviate psychological pressure
during smoke and heat training. The p-value for years of service versus training duration was 0.054, with a re-
gression coefficient of —19.494, indicating that firefighters with longer service experience exhibited shorter
training durations. The p-value for resting heart rate and training oxygen consumption was merely 0.016, with a
regression coefficient of —0.128, indicating that firefighters with lower resting heart rates exhibited reduced
oxygen consumption. The p-value for body weight and training duration exceeded 0.5, suggesting a relatively in-
significant correlation between the two variables.
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Fig.3 Firefighters training time consumption
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