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Abstract

With the rapid advancement of population aging in Taiwan, fire safety issues in
long-term care institutions have become increasingly important. Residents in long-term
care facilities are primarily elderly individuals with limited mobility or cognitive
impairment, making them highly vulnerable during fire emergencies. Recent domestic

and international fire incidents in long-term care institutions have demonstrated that,
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despite existing regulations on building fire protection, fire safety equipment, and staffing
requirements, catastrophic casualties may still occur. Therefore, this study investigates
the fire risk factors of existing long-term care institutions and explores their relative
importance and priority as references for future risk-oriented management and fire safety
improvement strategies.

This study adopted literature review, the Fuzzy Delphi Method (FDM), and the
Analytic Hierarchy Process (AHP) as the primary research methods. First, a fire risk
assessment framework for long-term care institutions was established through literature
analysis. Experts and scholars from both central and local fire agencies were then invited
to participate in the FDM survey to identify and screen key fire risk indicators.
Subsequently, AHP was applied to determine the relative weights of each dimension and
indicator. The results revealed that the dimension of “self-protection capability of the
facility” (76.56%) was significantly more important than “public fire rescue support”
(23.43%), indicating that the internal response capability of long-term care institutions
plays a critical role in fire risk management.

Among the evaluated categories, “personnel characteristics and emergency response
capability” ranked highest (32.47%), followed by “fire safety equipment” (26.33%) and
“building structure” (17.74%). The overall analysis of fire risk factors showed that “staff
emergency response capability” (15.83%), “fire rescue accessibility” (10.80%), and
“automatic sprinkler systems” (9.92%) were the most critical factors. The findings
indicate that fire safety in long-term care institutions depends not only on fire protection
systems and equipment but also heavily on fire safety management, nighttime staffing,
and the emergency response capability of on-site personnel.

This study suggests that future fire risk management in long-term care institutions
should prioritize strengthening self-protection capabilities, including improving personnel
training, enhancing nighttime emergency response mechanisms, reinforcing fire safety
management systems, and upgrading fire protection equipment. In addition, building
compartmentation and rescue accessibility should also be improved to enhance overall
disaster resilience and life safety in long-term care institutions.

Key words: Long-term Care Institution, Fire Risk Factors, Fuzzy Delphi Method,
Analytic Hierarchy Process, Fire Safety
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