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Abstract

Firefighters often face high-risk and dynamic work environments during fire
suppression, disaster response, and emergency medical duties. Injury and fatality
incidents not only affect personnel health and workforce allocation but also reflect
latent risks within duty arrangements and safety management systems. This report
use the data from 2024 reported 290 accident cases involving 341 individuals in
the database managed by the National Fire Agency, Ministry of the Interior.
Combining descriptive statistics and logistic regression analysis, it explores the
associations between duty type, environmental setting, personnel characteristics,
injury causes, and accident severity.

The analysis shows significant differences in injury risks among various duty
types. Fire suppression, rescue, and routine duties show markedly higher risks
compared to other categories. Training/exercise duties also exhibit a trend toward
elevated risk, although the smaller sample size warrants cautious interpretation.
In contrast, while “on-duty traffic accidents” are identified as the lowest risk duty
type in the model, they represent the highest number of reported cases, reflecting
events with relatively low individual risk but very high occurrence frequency, and
thus remain a critical concern.

Regarding accident locations, although “vehicles/road-related settings” have
the lowest individual risk, they are the most frequent sites of incidents,
encompassing both static and mobile risk scenarios. Conversely, “residential” and
“public building” environments show significantly increased injury risks, likely
due to spatial constraints, complex movement pathways, and diverse facilities,
indicating the need to incorporate operational characteristics of different settings
into risk management strategies. Logistic regression results for years of service
suggest that each additional year corresponds to an approximately 5% increase in
injury risk, potentially reflecting long-term workload, physical condition changes,
or assignment to high-risk tasks among senior personnel. It is recommended to

strengthen integration of health data with duty assignments and to establish



phased risk management protocols and individualized duty recommendations
based on years of service.

In summary, this study recommends developing risk assessment mechanisms
and standard operating procedures for high-risk duties, enhancing simulation
training and protective education for firefighters. Additionally, efforts should be
made to promote and encourage improvements in near-miss reporting systems
within fire agencies and to improve the accuracy of incident classification, serving
as a critical foundation for practical training, system review, and safety policy

development.

Keywords: Firefighters, Duty-related injuries and fatalities, Risk analysis,

Logistic regression, Incident reporting, Occupational safety
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o 3.831 1.751~8.392 0.001
PIRE R 61.935 4.507~852.764 0.002
Fres 10.298 2.422~43.973 0.002
ﬂ s 10.666 2.435~46.674 0.002
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