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ABSTRACT

Introduction: Fire in hospitals and medical centers can lead to unfortunate and dire accidents due to
the immobility of most patients, the presence of expensive medical equipment, and the essential role
of hospitals in providing health services to people. This study aims to increase fire safety in a healthcare
training center in Qazvin.

Material and Methods: The latest NFPA 101A was used for fire risk assessment in seven departments of
an educational hospital in Qazvin City in 2021-2022. The study calculated the residential risk factor for
residents of each area, examined fire safety parameters and determined their risk factor, calculated the
obtained points of the area under evaluation, determined the minimum required points in different areas
of fire safety, and estimated the fire risk level.

Results: ICU 1 and 2 departments, CCU 1 and 2, central warehouse, pharmacy warehouse, and hospital
facilities were selected for fire risk assessment. The ICU building had the best condition with a total fire
safety point of 21.1. The facility building, with a total fire safety point of-14.5, was in the worst condition.
Conclusion: The results showed the need for more attention from researchers to conduct studies in
outdoor environments, in various parts of the country, on development and validation of novel heat stress
indices, and on implementation and evaluation of control measures in environments with high heat stress.
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1. INTRODUCTION

Fire is one of the most dangerous hazards that According to the National Fire Protection
causes severe human and financial losses. Medical Association (NFPA), more than 8,000 hospital fires
centers are vulnerable to frequent fire accidents, occur worldwide yearly. Despite the fundamental
making fire safety challenging for designers, safety role of risk assessment in hospital fire safety, studies
managers, and medical departments. on the fire safety evaluation of medical centers in

* Corresponding Author Email: v.zaroushani@qums.ac.ir Qazvin province are limited. This Study aims to fill
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this gap by evaluating the fire risk level of ICUs,
CCUs, stores, and facilities using the NFPA 101A
standard to increase fire safety in a hospital in
Qazvin.

2. MATERIALS AND METHODS

This  cross-sectional, descriptive-analytical
study was conducted in 2021-2022 in a hospital
affiliated with the University of Medical Sciences in
Qazvin. The latest NFPA101A standard (2019) was
selected and translated as the basis for evaluating
fire risk. The general steps of this standard are
as follows: choosing a smoke zone for fire risk
assessment, calculating the residential risk factor
for residents of each zone, examining fire safety
parameters and determining their risk factors,
calculating the points of different fields in the
evaluated zone, determining the minimum points
required in different areas of fire safety for the
evaluated zone, and estimating the level of fire risk.
The NFPA101 fire risk assessment method has a
semi-quantitative approach to building occupant
factors such as mobility, age, density, ratio of
caregivers to elderly, and location of the evaluated
area, providing accurate results.

3. RESULTS AND DISCUSSION

Diagram 1 shows the risk assessment results
for each building. The ICU building had the best
conditions among the four fire safety areas and
the facilities building had the worst. Except for
the facilities building, the other studied buildings
had an acceptable score in overall fire safety. The
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ICU building had the highest evacuation safety
and CCU 2 had the worst conditions. Except for
facilities in critical condition, the other buildings
were satisfactory in fire extinguishing and fire
control safety.

4. CONCLUSIONS

This study used the NFPA 101 standard to
evaluate fire risk, identify hospital department
weaknesses, and increase patient and hospital
safety. It aimed to provide relevant control measures
and necessary information to generalize to other
hospitals in Qazvin for fire risk safety.

Providing control measures, examining
and improving the hospital's weak points, and
developing emergency plans create a safe space
for patients, hospital personnel, and patients’
companions and prevent damage to hospital
equipment. The results of this fire risk assessment
can be used in planning fire emergencies efficiently.
The hospital facility building is more complex and
critical than other buildings. The results showed
that the fire risk in this building is extremely high
due to the location of dangerous and fire-prone
materials such as hot water and high-pressure
boilers. A written management and emergency
response plan is necessary for fire prevention and
extinguishing in this building.
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