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Abstract

Fires are one of the most important dangers for hospital buildings. The aim of the study is to examine the
hospital fires occurred between 2019-2023 in Tiirkiye. In the study, fires in public and private hospitals
operating in Tiirkiye between 2019 and 2023 were examined. In this cross-sectional study, news about fires
in hospitals in Tiirkiye were obtained from the archives of 7 national and 3 local news agencies using the
search terms "fire" and "hospital” in Turkish. The content analysis was used to evaluate news texts. Out of
a total of 76 hospital fires, 3 resulted in deaths caused by fire, leading to a total of 16 patient fatalities.
Additionally, in all fires, a total of 99 individuals, including both patients and employees, required medical
treatment due to the fire. In 19 of the fires, patients had to be evacuated due to exposure to either flames or
smoke. The highest number of hospital fires occured in istanbul. While the cause of 28 fires remains
unknown, 27 fires were caused by electricity. Hospitals should prioritize fire prevention measures due to
the potential losses and difficulties in evacuation. Regular checks of the hospital's electrical installations
and devices should be carried out, as well as capacity assessments for new devices and expansions of the
building. It is also recommended to keep emergency and disaster plans and teams updated for possible fire
situations, increase employee knowledge, and conduct drills.
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1. INTRODUCTION

Hospitals play a crucial role in providing healthcare services under normal and emergency
situations (Sahebi et al., 2021a). As one of the most important healthcare organizations, they offer
outpatient or inpatient healthcare services to people in need. However, despite being designed to
be robust for many years, hospitals are exposed to various natural or man-made hazards over
time (Ebekozien et al.,, 2020). Of these hazards, fire is one of the most significant (Celik and Yildiz,
2021).

Hospitals are large and complex buildings that differ from other buildings in terms of their
characteristics (Mete et al., 2020). Due to the limitations of urban areas, they are usually built with
multiple floors and functions to accommodate high human density (Huang et al., 2019). Hospitals
use many technological tools and electrical devices, but are also susceptible to hazards, especially
fire, due to the presence of risky units such as kitchens, chemical units, gas tanks, medical waste
storage areas, laboratories, pharmacies, intensive care units, and high-pressure areas (Tosun and
Yilmaz, 2022; Yildiz and Celik, 2020). As a result, hospitals are classified as "very hazardous
workplaces” in the Communiqué on Workplace Hazard Classes Regarding Occupational Health
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and Safety (Yildiz and Celik, 2020). According to the Regulation on Fire Protection of Buildings,
hospitals are considered to be in the "medium hazard usage areas" group (URL 2).

There are various factors that contribute to hospital fires which can lead to serious negative
consequences, such as the presence of patients and disabled people, lack of knowledge on how to
fight fire, difficulty in evacuating patients, controlling the fire, potential for rapid spread of fire,
and excessive smoke formation (Sahebi et al., 2021b). Therefore, it is crucial to take preventive
measures and intervene as soon as possible in case of a fire. According to Chowdhury (2014), it is
possible to prevent similar fire incidents by identifying the root causes of fires and preparing
appropriate corrective actions based on a model created from multiple fire incidents. Studies
indicate that hospital fires occur due to several reasons, which can be categorized into four groups
(Huang et al., 2019).

a) Presence of many and various flammable materials: Hospitals contain a variety of flammable
materials such as bed mattresses, blankets, and chemicals including alcohol and ether found in
pharmacies and operating theatres. Large electrical equipment and pressurised containers also
pose a fire risk (Huang et al., 2019). Cooking oils and gas used in the hospital kitchen, as well as
the storage of flammable liquids in various units of the hospital, are additional factors that
increase the risk of fire (Fallah-Aliabadi et al., 2023). The fire triangle comprises the igniter, fuel,
and oxidant, which are frequently found in hospitals, and fire occurs when these three elements
come in contact (Oyur Celik and Oztiirk, 2018).

b) High demand for electricity and complex electrical circuits: Hospitals have a high demand for
electricity due to the continuous operation of medical devices. However, this can lead to complex
electrical circuits and potential hazards. Long-term power supply and high electrical load can
accelerate the ageing of electrical circuits, leading to line failure, fires, and gas explosions (Huang
et al,, 2019). The most common causes of fires in hospitals are electrical short circuits and
excessive electrical load causing heating (Fallah-Aliabadi et al., 2023).

c) Inadequate or incorrect risk management: Although hospital buildings have the necessary
equipment for fire intervention according to certain standards, this equipment may not be
regularly checked. In some cases, access to the equipment or emergency exit route may be blocked
by items such as patient beds, chairs, and tables (Huang et al.,, 2019).

d) Human factors: Hospitals are complex environments with a large number of people present for
different reasons. This can make managing the safety of everyone within the hospital challenging
(Huang et al., 2019). Unfortunately, many hospital fires are the result of human factors. For
example, a study conducted in the USA found that 16% of the 150 hospital fires were caused by
man-made threats (Sahebi et al., 2021a). Itis important to note that individuals with poor mental
health may attempt arson, so this should be taken into consideration (Huang et al, 2019).
Additionally, smoking in bed and arson are also known causes of fires in hospitals (Fallah-Aliabadi
etal, 2023).

Hospitals are at a higher risk of severe fires that can cause harm to patients and staff, as compared
to less destructive fires that may only cause damage to property and equipment (Huang et al,,
2019; Sharma et al,, 2020). Patients, especially those with reduced mobility, along with aged
individuals, children, infants, and pregnant women, are vulnerable to fire hazards (Sahebi et al,,
2021a; Sharma et al.,, 2020). Due to their limited mobility, patients are at a higher risk and can be
more easily lost in a fire incident. Many studies have focused on reducing the risk of fire and
ensuring safe evacuation procedures in hospital buildings (Huang et al., 2019; Sahebi et al,
2021b).
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Neglecting to take proper precautions and measures can lead to fires that result in injuries and
fatalities. According to Ong and Suleiman's study, severe consequences from fires are often linked
to factors such as the lack of fire safety systems, their inadequacy, implementation issues, and
poor management (Ong and Suleiman, 2015). There are regulations and standards developed to
protect hospitals against hazards such as fire. The most recent standard developed by the National
Fire Protection Association (NFPA) for evaluating whether healthcare facilities have sufficient fire
safety measures is NFPA 99: Health Care Facilities Code, 2015 edition. NFPA codes and standards
highlight the importance of fire alarm systems, emergency voice/alarm communication systems,
and the necessity for fire- or smoke-resistant doors, exit doors, locks, and manual fire alarm boxes.
Additionally, they provide guidelines on how to install and implement these safety practices in
healthcare facilities (Koffel et al., 2015).

Fire statistics are a useful tool for reducing the number of fires, analyzing the causes of fire,
implementing necessary preventive measures, and making it easier to control fires. But studies
on hospital fires in Tiirkiye are limited. Yildiz and Celik examined hospital fires between 2007 and
2018, but no studies were conducted thereafter (Yildiz and Celik, 2020). Hospital and patient bed
capacity is high in Turkey. As per the statistics provided by the Ministry of Health, Tiirkiye has a
total of 1,555 hospitals in 2022. Out of these hospitals, 915 are owned by the Ministry of Health,
while the private sector operates 68 university hospitals and 572 hospitals. The total number of
patient beds available in all these hospitals is 262,190. Public hospitals have the highest number
of beds, which is 163,207, followed by private hospitals with 55,069 beds and university hospitals
with 43,914 beds (URL 1). Due to the high number of people and potential risks present in
hospitals, it is crucial to take measures to prevent hazards that could result in personal injury,
death, or property damage. In Tiirkiye, which has many hospitals, it is crucial to increase research
on hospital fires and enhance the existing literature. For this purpose, fires, which are a
preventable danger, were examined in this study.

The purpose of this study is to analyze the incidents of hospital fires that occurred in Tiirkiye over
the past five years. The objective was to evaluate these fires based on various characteristics such
as the time of occurrence, cause, location, and consequences. The study aims to provide valuable
insights that can help prevent future hospital fires, develop effective fire intervention and
evacuation plans, and improve the safety of patients, their relatives, and employees.

2. MATERIAL AND METHOD

2.1. Type and Design of the Research

Content analysis method was used in this study. Content analysis, which began to be employed in
the USA in the 1950s, examines and interprets the content of various types of written texts or
verbal expressions that are conveyed in writing. This method is applicable across multiple
disciplines and can measure and analyze the presence, meanings, and relationships of specific
words, themes, or concepts. It can be applied in both quantitative and qualitative research.
Quantitative results are presented through numbers and percentages, while qualitative content
analysis offers insights into the dynamics of social interaction and communication by examining
direct texts or transcripts (Sallan Gil and Kahya Nizam, 2021).

Secondary data were used in this study. The study analyzed news reports about fires that occurred
in all public and private hospitals in Ttrkiye. Fires that happened inside the hospital building,
additional service buildings, gardens, and car park areas were included in the study. However,
fires that occurred during the construction of the hospital building before its operation were
excluded.
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2.2, Data Collection Tool and Method

The search conducted covers a period of five years starting from 01 January 2019 and ending on
31 December 2023. A search was made using the words "hospital" and "fires" in the Google news
search engine, and the results were compiled by accessing the archives of the relevant news
agencies. The data used in the study were gathered from the official web pages of several national
and local news channels. The national news channels that were used include TRT Haber, NTV,
CNN Tirk, Habertiirk, Hirriyet, Milliyet, and Cumhuriyet Newspaper. Additionally, news was
collected from local news channels such as Sakarya Newspaper, Aydin Denge, and Medya Ege. The
analysis of the news sources included information such as the type of hospital, the province in
which the hospital is located, the date of the fire, the location where the fire originated, the time
of the fire, the cause of the fire, whether there were people who needed treatment due to the fire,
whether there were any casualties, and whether the patients had to be transferred to another
hospital due to the fire.

Hospitals are categorized based on their type, such as public, research and training, private,
university, and public-private partnership hospitals. Support units in hospital facilities include
archives, data processing, laundry, warehouse, security cabins, and transformers. Outpatient units
consist of polyclinic rooms, haemodialysis units, ECHO rooms, tomography rooms, mammography
rooms, and dental clinics. The hospital also has a garden and a car park in its open areas. Regarding
the fires, the starting times were analyzed in two categories: day shift and night shift.

2.3. Statistical Analysis

The news texts obtained were evaluated using content analysis. The data was compiled using the
MS Office Excel programme and number and frequency distributions were analysed. The data was
presented in the form of tables and graphs.

2.4 Ethical Aspects of the Study
This study was carried out in accordance with the Declaration of Helsinki. As publicly available
data was used in the study no ethics committee permission was required.

3. RESULTS

During the research period, a total of 76 hospital fires were reported. The majority of the fires in
the last five years were small and caused minor damage. However, some serious fires resulted in
patient deaths. In fact, patients died in three of all fires, with a total of 16 patients losing their lives
due to fires. Twelve of these deaths occurred in one hospital fire, while the remaining three and
one occurred in other fires. In all the fires, a total of 99 people, including patients and staff,
required medical treatment due to the fire. In most of the fires, there was no disruption in service
provision due to rapid response. However, in 19 fires, patients had to be evacuated due to flames
or smoke inhalation.

The study analyzed the distribution of hospitals where fires occurred, according to the provinces
where they operate. Figure 1 shows that Istanbul had the highest number of hospital fires (n=18).
Additionally, it was observed that fires occurred more frequently in Aydin, izmir, and Zonguldak
provinces, respectively (n=7, n=6, n=6) (Figure 1).

The graph in Figure 2 displays the distribution of hospital fires by year. As can be seen in the table,
the number of hospital fires increased significantly in 2023. From 2019 to 2022, the number of
fires ranged between 10 and 13, but in 2023, a total of 30 fires were reported (Figure 2).

Upon analyzing the fires, it was found that August, March, and July had the highest frequency of
occurrence (Figure 3).
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Figure 3. Distribution of fires by month (n)

The data presented in Figure 4 indicates the distribution of fire origin centres in hospitals. It is
evident from the graph that the majority of fires occur in the units where support services are
provided, followed by inpatient clinics, outpatient service units, and hospital open areas (Figure 4).

The hospitals were categorized as public hospitals, research and training hospitals, private
hospitals, university hospitals, and public-private partnership hospitals. Among these categories,
state hospitals had the highest number of fire incidents. However, only one fire incident was
reported in a public-private partnership hospital, according to Table 1.

After analyzing the starting time of the fires, it was observed that most of the fires occurred during
working hours (Figure 5).

Upon analyzing the study's findings, it was concluded that the cause of most fires remained
unknown. However, based on the data collected, electrical faults were the most common cause for
those fires where the cause was identified (Figure 6).

In addition, ignition of vehicles outside the hospital, cigarette butts, patient-induced causes,
renovation of the hospital building, device breakdown, and air conditioning are among the causes
of hospital fires in Tiirkiye. The characteristics of hospital fires that occurred in the last five years
in Tiirkiye are shown in detail in Table 2.
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Figure 4. Distribution of units in the hospital where fire broke out
Table 1. Distribution of fires according to hospital type
Hospital Type Number Percentage
Public Hospital 31 40,8
Training and Research Hospital 19 25
Private Hospital 8 10,5
University Hospital 17 22,4
Public Private Partnership 1 1,3
m Day shift mNightshift mN/M
Figure 5. Distribution of fires according to the starting time
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Figure 6. Distribution of fires according to the cause of origin
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4. DISCUSSION

In this study, which examined the hospital fires that occurred in the last five years (between 2019
and 2023) in Tiirkiye, a total of 76 hospital fires were reported. Hospitals should be safe places
for all users, including patients, relatives, and employees (Agus Salim et al., 2023). However,
hospitals are constantly open to fire risk due to their characteristics and high-risk sections, such
as electrical installations, kitchens, chemical units, and gas tanks (Tosun and Yilmaz, 2022).
Therefore, investigating the causes of hospital fires and developing prevention practices is crucial.

In the past, there have been hospital fires that resulted in the loss of many patients' lives (Huang
et al,, 2019; Simsek and Akincitiirk, 2016; Yildiz and Celik, 2020). As a result of numerous fire
tragedies in healthcare facilities, fire safety has become a critical concern for many governments
(Agus Salim et al., 2023).

Hospital fires can occur due to various reasons, such as electrical short circuits, heating caused by
electrical overload, cooking oil or gas in the kitchen, storing flammable liquids, arson, or smoking
in bed (Chowdhury, 2014). In Tiirkiye, the cause of most hospital fires in the last five years is
unknown, but of those whose causes are known, it was determined that most were caused by
electrical malfunctions. A study conducted in Tiirkiye found that 105 hospital fires occurred
between 2007 and 2018 and the leading cause of hospital fires (40-44%) was electrical-related
(Yildiz and Celik, 2020). Similar studies have also found that electrical installation-related
problems were the cause of the majority of fires (Fallah-Aliabadi et al., 2023; Simsek and
Akincitiirk, 2016). In India, a study showed that air conditioning was responsible for 17% of
hospital fire sources and electrical equipment for 25% (Paul et al., 2022). In the USA, hospital fires
between 2003 and 2006 were most commonly caused by cooking processes, electrical
installations and appliances, heating appliances, and smoking (Yildiz and Celik, 2020). Although
the majority of fires are caused by electricity, other causes such as patient or employee negligence,
cigarette butts, and devices used in the hospital should not be ignored. In this study, it was found
that five fires were caused by vehicles located in the external area of the hospital. This finding
highlights the importance of including external areas of the hospital in fire prevention,
intervention, and evacuation plans. Precautions must be taken, and follow-up measures should be
conducted for fire safety in both the interior and exterior areas of hospitals.

According to this study, the highest number of hospital fires has occured in istanbul. The Ministry
of Health reports 234 hospitals in Istanbul, which is 15% of all hospitals in Tiirkiye (URL 1). This
result is not surprising considering the number of hospitals in the city. The data shows hospital
fires occur most frequently in August, March, and July. There may be several factors contributing
to this trend. For instance, the heavy use of split air conditioners in summer may overload the
electrical systems. The high number of fires caused by electrical installations supports this
possibility. It is believed that additional factors, such as the number of patients, the number of
employees, and the presence of new staff, may contribute to the occurrence of fires. To better
understand these influences, studies could be conducted to examine the frequency of fires during
months.

The occurrence of fires was analyzed based on the time of day they started, and it was found that
most fires happen during working hours. This is likely due to the high number of people present
in the building during this time, as well as the increased use of devices and demand for energy.

Public hospitals have been found to have the highest number of fires. An article on fire safety
management in public health facilities revealed that fires are associated with the absence or faulty
implementation of fire safety plans, insufficient water pressure, lack of maintenance in buildings,
and communication system deficiencies (Agus Salim et al., 2023). Differences in the inspection
processes for public and private hospitals regarding building safety and fire precautions may
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contribute to these outcomes. Additionally, the budget that hospitals can allocate for building
safety could also impact these results. Further studies are necessary to examine the effects of these
factors.

The study found that most fires occurred in the units where support services were provided. Then,
fires frequently occur in inpatient clinics, units where outpatient services are provided, and
hospital open areas. Different studies have stated that fire scenes are mainly in the units providing
medical services (Fallah-Aliabadi et al., 2023; Paul et al,, 2022). In their study, Paul et al. revealed
that most fires occur primarily in intensive care units in medical areas (Paul et al., 2022). A study
conducted in India stated that hospital fires occur primarily in units with high 02 utilization, such
as intensive care units and operating theatres (Chowdhury, 2014). It is recommended to take
additional measures in units where fires are frequently experienced and to provide more frequent
training to employees working in these units.

In the last five years, most hospital fires in our country have been rapidly intervened without
disrupting service provision. However, in 19 fires, patients had to be evacuated due to flames or
smoke inhalation. Although it was found that the majority of the fires were small and caused minor
damage, a total of 99 people (patients and employees) required medical treatment due to fires.
Furthermore, severe fires resulting in the death of 16 patients also occurred. In another study
analyzing hospital fires in Tiirkiye from 2007 to 2012, it was reported that the only hospital fire
causing loss of life happened in Bursa Sevket Yilmaz State Hospital in 2009, where nine people
lost their lives. The fire started in the tomography department of the hospital, but the loss of life
occurred in the intensive care center two floors above. The study also stated that the fires that
broke out in Uludag University Faculty of Medicine Hospital in 2010 and 2012 were widely
distributed to different units of the hospital. The main reason for this situation was the lack of
measures taken against the spread of smoke in the connecting shafts (Simsek and Akincitirk,
2016). The causes and consequences of past hospital fires will contribute significantly to
developing interventions to prevent fires. In particular, fire cases resulting in death should be
examined in detail and discussed by the relevant authorities.

Hospital fires tend to occur more frequently in developing countries (Liu et al., 2022). In contrast,
developed countries have lower numbers of deaths resulting from fires (URL 3). The primary
reason for this difference is the varying levels of fire safety regulations and adherence to them
across countries. Monitoring compliance with rules and standards is also a crucial factor.
Developed countries like the USA and Canada have implemented specific regulations to measure
the effectiveness of compliance with fire safety (Kodur et al., 2020). In our country, it has been
observed that legislative efforts have increased in recent years in order to increase hospital safety.
In 2015, the Hospital Disaster and Emergency Plans (HDEP) Implementation Regulation
numbered 29301 was implemented in Tirkiye (Sen and Ersoy, 2017). This regulation requires
hospitals to make systematic preparations for emergency and disaster events. The Emergency and
Disaster Management Section of the Ministry of Health Quality Standards in Health Hospital Set
also mandates that fire-related items be included as mandatory criteria to be met (URL 4).
Additionally, the "Regulation on Fire Protection of Buildings" (Regulation dated 2007 and
numbered 26735) is another regulation that hospitals must comply with (URL 2). However, some
studies have found that the list of the disaster team in the HDEP is not up-to-date, some employees
have left their jobs or changed duty units, the hospital disaster team is not ready for disaster, and
hospital employees do not have sufficient knowledge about HDEP (Dinger ve Kumru, 2021; Pamuk
Cebeci ve Arberk, 2021; Sen ve Ersoy, 2017). To ensure the safety of patients and staff, hospitals
must prepare an evacuation plan, announce it to all staff, and conduct regular evacuation drills
(Goniewicz et al, 2020). Simply having legal regulations is insufficient; all individuals using
hospital facilities, including patients, their families, and healthcare professionals, must
understand the risks and adhere strictly to the safety measures and training.
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A study has investigated fires across the globe, focusing on those that caused numerous injuries
and casualties. The study identified several reasons that led to these disastrous fires, including the
absence of automatic fire extinguishing systems, issues with law implementation, inadequate
planning, maintenance, and management of fire safety protocols, poor performance of hospital
staff, use of flammable construction materials, insufficient management following a fire accident,
and conflicts arising from authority and safety issues (Ong and Suleiman, 2015). As the mentioned
study reveals, the existence, updating, compliance with and inspection of standards related to
building safety are effective tools in preventing serious negative consequences.

It is crucial to identify potential risks that may arise during the evacuation of hospitals in case of
a fire and to develop appropriate evacuation methods (Altindas, 2021). Emergency evacuation of
hospitals during a fire is a complex process that requires comprehensive and high-level
preparation (Sahebi et al, 2021b). High-rise buildings and heavy traffic around hospitals are two
of the most significant challenges in managing hospital fires (Liu et al, 2022).

It is important to note that people who are hospitalized may require life-saving measures, be
unconscious or immobile, have limited movement or mental instability, and require continuous
assistance from trained third parties (Goniewicz et al., 2020). Due to the presence of such patients,
the measures taken against fire in hospital buildings should be organized differently compared to
other buildings (Simsek and Akincitiirk, 2016). Factors such as the presence of potentially
hazardous substances in hospital buildings (e.g., chemical and radiological) and the need for
emergency response of evacuees further complicate the issue (Bongiovanni et al., 2017). Medical
transport of evacuated patients also becomes challenging due to the limited number of
ambulances and the limited capacity of health facilities to take in evacuees (Goniewicz et al,
2020). Therefore, preventing hospital fires should be a top priority. In case of unforeseen fires, it
is essential to quickly determine intervention methods and carry out necessary controls and
inspections to ensure patient and employee safety and minimize damage.

This study has certain limitations. Firstly, the data used were gathered from news websites, which
means some fires may not have been reported. It is possible that there were some fires that were
not reported due to their small scale during the study period. Secondly, the detailed information
about the fires mentioned in the news may be lacking. To validate the findings of this study, it is
necessary to access data sources from the Ministry of Health or Fire Departments.

5. CONCLUSION

Hospital fires can be more dangerous compared to fires in other buildings. As hospitals often have
many people with physical limitations, it can be challenging to evacuate them in case of a fire. To
effectively prevent fires, it is essential to address various tasks and responsibilities at multiple
stages, from the initial preparation of architectural plans for hospital buildings to construction,
commissioning, and operational phases. Fire safety measures in hospitals can be categorized into
two main groups: those related to the building and those concerning the people within it, including
staff and patients.

e The primary focus of fire prevention efforts should be on avoiding the occurrence of fires
altogether. Key actions related to the building include ensuring structural fire safety,
proper architectural planning, and eliminating potential fire hazards. Research clearly
indicates that electrical issues are the leading cause of fires. Therefore, it is crucial to
regularly inspect and enhance the safety of the hospital's electrical installations.
Additionally, periodic maintenance of all devices used in the building is necessary, and the
use of inappropriate electrical devices should be restricted. When planning for increased
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energy demand, such as with newly acquired hospital equipment or expansions, it is
important to ensure that these changes are compatible with the building's capacity.

e Human factors also play a significant role and should encompass both employees and
patients. This includes providing fire safety training for staff, teaching them the
appropriate actions to take before and during a fire, and ensuring there are effective
evacuation plans for patients. Employees need to enhance their knowledge and skills
regarding the use of devices that carry a high risk of fire. It is vital to enhance hospital
staff's knowledge about emergencies and disasters, to keep emergency response teams
and evacuation plans updated, and to conduct regular evacuation drills. It would be
advantageous to incorporate training on this topic into both undergraduate and graduate
health management programs.

e Additionally, procedures should be put in place to ensure that emergency clinical
processes remain uninterrupted during fire incidents. Also, policies could be developed to
require or encourage decision-makers to adhere to fire regulations within healthcare
institutions.

There is an ongoing need for additional research on hospital fires. Specifically, it is recommended
that studies focus on understanding the causes of these fires and analyze factors such as the
hospital unit, the time of occurrence, and the type of hospital involved.

REFERENCES

Agus Salim, N.A, Salleh, N.M,, Jaafar, M., Sulieman, M.Z,, Ulang, N.M., & Ebekozien, A. (2023). Fire safety
management in public health-care buildings: issues and possible solutions. Journal of facilities management,
21(1), 69-83. https://doi.org/10.1108/]JFM-01-2021-0008

Altindas, S. (2021). Fire safety in health care facilities in Turkey and a proposal for fire safety policy. Journal
of the faculty of engineering and architecture of gazi university, 36(2), 913-924.
https://doi.org/10.17341/gazimmfd.640353

Bongiovanni, ., Leo, E., Ritrovato, M., Santoro, A., & Derrico, P. (2017). Implementation of best practices for
emergency response and recovery at a large hospital: A fire emergency case study. Safety science, 96, 121-
131. https://doi.org/10.1016/j.ssci.2017.03.016

Chowdhury, K. (2014). Fires in Indian hospitals: root cause analysis and recommendations for their
prevention. Journal of clinical anesthesia, 26(5), 414-424. https://doi.org/10.1016/j.jclinane.2013.12.014

Celik, G, & Yildiz, Z. (2021). Passive fire safety measures of hospitals: comparison of national and
international legislation, KISGD, 5(1), 45-53. https://doi.org/10.33720/kisgd.675924.

Dinger, S., & Kumru, S. (2021). Preparedness situations of health personnel for disaster and emergencies.
Glimiishane university journal of health sciences, 10(1), 32-43.
https://doi.org/10.37989 /gumussagbil.790884

Ebekozien, A., Aigbavboa, C., Ayo-0difiri, S.0., & Salim, N.A.A. (2021). An assessment of fire safety measures
in healthcare facilities in Nigeria. Property management, 39(3), 376-391. https://doi.org/10.1108/PM-07-
2020-0043

Fallah-Aliabadji, S., Abbasian, P., & Khajehaminian, M.R. (2023). Investigating characteristics of hospital
building fires in Iran. Health in emergencies and disasters quarterly, 9(1), 23-32.

http://dx.doi.org/10.32598/hdq.8.4.522.1

Goniewicz, K., Misztal-Okonska, P., Pawtowski, W., Burkle, Jr. F.M., Czerski, R., Hertelendy, A.]., & Goniewicz,

755



Investigation of Fires Occuring in Hospitals Between 2019-2023 in Tiirkiye: A Content Analysis

M. (2020). Evacuation from healthcare facilities in Poland: legal preparedness and preparation.
International  journal of environmental research and public health, 17(5), 1779.
https://doi.org/10.3390/ijerph17051779

Huang, D., Lo, S.M,, Yang, L., Gao, L., & Lo, ].T. (2019). Hospital evacuation under fire: risk identification and
future prospect. 9th International conference on fire science and fire protection engineering (ICFSFPE),
2019 Chengdu, China, 1-6, https://doi: 10.1109/ICFSFPE48751.2019.9055882.

Koffel, W., Welsh, SM., & Steranka, K. (2015). Fire detection, protection in critical facilities. Consulting and
specifying engineer. https://www.csemag.com/articles/fire-detection-protection-in-critical-facilities /

Kodur, V., Kumar, P., & Rafi, M.M. (2020). Fire hazard in buildings: review, assessment and strategies for
improving fire safety. PSU research review, (1), 1-23. https://doi.org/10.1108/PRR-12-2018-0033

Liu, D, Xu, Z., Wang, Y., Li, Y., & Yan, L. (2023). Identifying fire safety in hospitals: Evidence from Changsha,
China. Alexandria engineering journal, 64, 297-308. https://doi.org/10.1016/j.aej.2022.08.055

Mete, M., Ceylan, B., & Tathoglu, G. (2020). Facility safety and importance in hospitals. Journal of health
sciences and research, 2(2), 80-102. https://doi.org/10.46413 /boneyusbad.739212

Ong, W.C, & Suleiman, M.Z. (2015). Fire safety management problems in fire accidents in hospital building.
Adv. environ. biol, 9(4), 43-46.

Oyur Celik, G., & Oztiirk, M. (2018). Fire in the operating room, precautions to be taken and determination
of the awareness of the employees. Journal of the human and social science researches, 7(4), 2820-2836.

Pamuk Cebeci, S.P., & Arberk, 0.K. (2021). Healthcare professionals’ hospital disaster and emer-gency
situation plan knowledge level. The journal of academic social science, 9(120), 103-112.

Paul, V.K, Basu, C., Rastogi, A., & Kumar, K. (2022). Status of fire safety in healthcare facilities in India.
International journal of architecture and infrastructure planning, 8(1), 1-11. doi: 10.37628/jaip.v8i1.871

Sahebi, A, Jahangiri, K, Alibabaei, A, & Khorasani-Zavareh, D. (2021a). Factors influencing hospital
emergency evacuation during fire: A systematic literature review. international journal of preventive
medicine, 26(12), 147. doi: 10.4103/ijpvm.[JPVM_653_20.

Sahebi, A. Jahangiri, K., Alibabaei, A, & Khorasani-Zavareh, D. (2021b). Factors affecting emergency
evacuation of Iranian hospitals in fire: a qualitative study. Journal of education and health promotion,
20(10), 154. doi: 10.4103/jehp.jehp_1478_20.

Sallan Giil, S., & Kahya Nizam, 0. (2021). Content and discourse analysis in social sciences. Pamukkale
University Journal of Social Sciences Institute, 42(1), 181-198. doi.org/10.30794 /pausbed.803182

Sharma, R., Bakshi, H., & Banerjee, A. (2020). Fire safety hazards: how safe are our hospitals? Indian ]
community med, 45(1), 104-105. doi: 10.4103/ijcm.[JCM_182_17.

Sen, G., & Ersoy, G. (2017). Evaluating the level of knowledge of a hospital disaster relief team about disaster
preparedness. Glimiishane university journal of health sciences, 6(4), 122-130.

Simsek, Z., & Akincitiirk, N. (2016). Weaknesses and suggestions of the provisions of fire protection
regulations of health constructions. Uludag university journal of the faculty of engineering, 21(2), 283-298.

https://doi.org/10.17482 /uumfd.276887

Tosun, S., & Yilmaz, I. (2022). Determination of critical success factors for emergency management in fire
fighting in hospitals. BSEU journal of science, 9(2), 761-770. https://doi.org/10.35193 /bseufbd.1066547

URL 1, https://www.saglik.gov.tr/TR-103184 /saglik-istatistikleri-yilligi-2022-yayinlanmistir.html (Last
accesed: 02.11.2024)

756



Journal of Disaster and Risk Volume: 7 Issue: 3, 2024 (743-757) Ozden Giidiik

URL 2, https://www.mevzuat.gov.tr/MevzuatMetin/21.5.200712937.pdf (Last accesed: 07.12.2023)

URl 3, www.ctif.org/sites/ default/files/ctif report22_world_fire_statistics_2017.pdf (Last accesed:
23.11.2023)

URL 4, https://dosyamerkez.saglik.gov.tr/Eklenti/41258/0/skshastane-seti-s-61--09082021pdf.pdf (Last
accesed: 26.11.2023)

Yildiz, Z., & Celik, G. (2020). A research on recent hospital fires and their causes. Journal of natural hazards
and environment, 6(1), 169-180. https://doi.org/10.21324 /dacd.603275

757



