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Abstract

This report analyzes the incident reporting data of the National Fire Agency's Disaster
Relief Personnel Safety Management Database for the year 114 (2025), incorporating a
total of 359 incident cases and 423 personnel records. It aims to explore the risk
characteristics of duties through systematic data analysis and thereby formulate safety
protection strategies.

Descriptive statistics show that in the year 114, "Emergency Medical Services" was the
duty type with the highest reporting volume (accounting for 54.9%), while incident
locations were highly concentrated in "Road Traffic Accidents" (51.3%) and "On-Duty
Locations" (39.3%). Among traffic accident cases, as high as 84.2% belonged to "Near
Miss" events without actual personnel injury. However, the proportion of uninjured
(Near Miss) reports varied substantially across duty types: "Disaster Rescue" duties
accounted for only 9.1%, markedly lower than Emergency Medical Services (66.1%),
Firefighting (39.5%), and Public Affairs (26.8%), suggesting that certain duties may
involve a reporting bias in which incidents are reported only when an actual injury
occurs.

To evaluate injury risk at the time an incident occurs, this study adopted Generalized
Estimating Equations (GEE) to establish logistic regression models, using case ID as
the clustering variable, and compared "Model 1 (all cases)" with "Model 2 (excluding
traffic accident cases)" to examine whether traffic accident cases interfered with the
inference of risk factors. The analysis results showed that personnel seniority, region of
occurrence (six special municipalities vs. non-special municipalities), and time of day
(day vs. night) were not significantly associated with injury risk in either model. "Duty
Type," however, emerged as the key risk factor: "Disaster Rescue" duties showed a
significantly higher injury risk in both models (Model 1 OR=8.51; Model 2 OR=14.97),
with the risk increasing rather than diminishing after traffic accident cases were
excluded, indicating that this elevated risk is highly robust. "Public Affairs" duties, on
the other hand, showed a higher risk only in the all-cases model (OR=6.68), and this
difference disappeared after excluding traffic accident cases, suggesting that the
apparent risk was primarily driven by the severity of traffic accidents and the specific
incident locations. In addition, the data revealed that some severe casualty cases did not
originate from disaster scenes but were instead related to personnel's own physiological
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conditions during non-frontline duties such as standby shifts and training/maintenance
activities.

Further, a three-year trend comparison (Years 112—114) showed that the total number of
reported individuals in year 114 (423) increased notably compared to the previous two
years (336 and 341), with the growth concentrated in the "minor injury" category, while
the proportion of uninjured reports declined relative to year 113. This pattern may
indicate that grassroots personnel are more readily able to identify the necessity of
reporting once an actual injury has occurred, whereas awareness of and willingness to
proactively disclose anomalous situations or near-miss events that have not yet resulted
in injury still has room for improvement.

Based on these findings, the report recommends: (1) prioritizing safety management for
disaster rescue and special rescue operations by implementing pre-task risk assessment,
safety checks, and on-site safety management, particularly for high-risk operations in
aquatic and mountainous environments where a single incident may result in multiple
casualties; (2) reducing the frequency of traffic accidents through enhanced defensive
driving and road safety training, as well as identifying high-risk road environments and
driving situations based on accident data; (3) strengthening personal safety protection
during emergency medical services through enhanced pre-task risk identification, police
coordination, and scenario-based training for cases involving violence or other safety
concerns; (4) strengthening health and operational safety management during non-
emergency duties by continuing to implement existing occupational safety management
measures and incorporating pre-duty health status checks and physiological monitoring
through the iCare system to reduce health and operational risks during standby, station-
based, and training activities; (5) enhancing Near Miss reporting and feedback
mechanisms by encouraging the reporting of near-miss events, operational
abnormalities, and potential hazards, and incorporating the findings into duty training,
operating procedures, and equipment improvements; and (6) continuously improving
the accident database and reporting quality by enhancing data classification and
reporting consistency to establish a more stable basis for annual trend comparisons.

Keywords: Disaster Relief Personnel Safety Management System, Firefighter
Occupational Safety, Near Miss, Reporting Bias
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