OF SCIENCES AND LITER ATURE

‘=) SELINUS UNIVERSITY

Risk Assessment and Fire Safety Iin
Healthcare Premises

By Shane De Silva

DISSERTATION

Presented to the Department of
Project Engineering Management
program at Selinus University

Faculty of Business & Media
in fulfilment of the requirements
for the degree of Doctor of Philosophy
in Project Engineering Management



Abstract

Background: Fires are one of the most important threats that surround hospitals. These
fires at the hospitals can result from fires in the trash, clothes, curtains, spark lights,
defects in the medical equipment and electricity systems, etc. However, this risk can be
mitigated by taking measures and steps to stop the initiation of fires and taking effective
measures for the protection of people in the building.

Aim: The present research aims to evaluate the efficacy of risk assessments and their role
in minimizing risks posed by fire in healthcare settings.

Methodology: This research study has been conducted through primary quantitative
research. The research strategy employed in this study is the survey strategy. Strategic
questions were used in the survey presented to participants selected through purposive
sampling. The participants in this study were healthcare workers in the UK. The results
obtained in the survey were then analyzed using SPSS.

Results: Most healthcare workers were aware of the fire safety norms in healthcare
settings and the various associated components. The fire safety systems used in the
hospitals are safety alarms with robust evacuation exits. The fire safety drill is one of the
preferred ways to acquire fire safety training.

Conclusion: Fire Safety should be practiced as an essential component of patient safety
in the healthcare sector in the UK. Various risk assessments are being practiced in the UK
healthcare sector. Most of them are highly efficient and present a great way to minimize
the risk of fire accidents and the loss of life and property caused by them.

Keywords: Fire Safety, Risk Assessment, Fire Protection, Fire Safety Alarms, Fire

Regulations, UK Healthcare Sector
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CHAPTER 1: INTRODUCTION

1.1 Background

Fire is a serious threat and is responsible for causing major consequences in healthcare
settings where the lives of many patients who can even be immobile are at risk (Omidvari
et al., 2020). Hospitals are among the places where the fire incidents occur the most.
These fires at the hospitals can result from fires in the trash, clothes, curtains, spark lights,
defects in the medical equipment and electricity systems, etc. (Health and Safety
Executive, 2021). The evacuation systems may even be delayed as a result of diseased,
disabled, aged and people who are on life support. The supply of gasses such as oxygen
also poses a significant risk to the safety systems in hospitals and medical care centers.
This risk of fires can increase as a result of people's careless attitudes and behaviors, lack
of education and training related to fire safety, and poor fire safety management within
buildings, healthcare workers must get robust training in the field of fire safety so that the
number one risk can be identified and the correct time and mitigated (Hassanain et. al.,

2022).

Fire safety refers to the measures, precautions, and guidelines that are followed to reduce
the risk of fire accidents and make sure the premises are safe for the people and property
in case a fire occurs (Shokoubhi et. al., 2019). In the year 2022-23, approximately 577, 147
fires were documented by the NHS which is a major increase of 18% from the past year’s
fire incidents (Government of UK, 2024). In March 2023, there were 622,173 fire
incidents which is again an increase of 7.8% (Fire Industry Association, 2024). The
majority of these fire accidents were caused by secondary fires and some were caused by

outdoor primary fires caused by hot dry summers.



The number of fatalities caused due to these fire accidents was 259 in March 2023 and
273 in 2022 (Government of UK, 2023). The fire accidents were at the highest number in
the year 2004 in England but since then there has been a major decline. However, in 2019,
the number of fire accidents is again rising. Then in the years 2020 and 2021, the number
of fire incidents was reduced due to the restrictions due to Covid 19. However, this
number has increased and has been on the rise since then. In the UK, fire accidents are
broadly categorized into 3 categories, Primary Fires, Secondary Fires, and Chimney fires.
Primary Fires are those that meet at least one of the following defining criteria - should
have occurred in a building, a vehicle or any of an outdoor structure should have been
involved in the accident, must have involved serious fatalities, casualties, and an
enormous rescue (Kodur, et al., 2020). These fires cause serious damage to the people
and property. Secondary fires are usually less fatal than primary fires as they do not cause
damage to people and property (Ibrahim, 2020). Chimney fires are mostly caused in
industrial buildings or sometimes in industrial buildings where the flame is still contained

or trapped in the chimney structure (Shi, et al., 2020).

To reduce the events of fire at hospitals and other healthcare systems, four principles are
used. Firstly, the focus should be on the safety of the lives of the people in the
environment, and ensuring their safety is the foremost responsibility (Kelly, et al., 2021).
This could be done through evacuation of the premises, notifying the essential services
for fire safety, and extinguishing the fire. Secondly, notifying other people should be the
priority through robust alarms or intercom systems (Ebekozien, et al., 2021). All
healthcare workers should be provided training in using a fire extinguisher and it should
be done when the whole premises has been evacuated. Lastly, all the people should be
moved to safe places and ensure that all the members know the plan for evacuation and

the routes of the whole place (Bahrami, et al., 2020).
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However, the proper management of fire accidents can be made even more robust and
efficient when people are aware of the risk assessments for fire safety as attached in
appendices. The process of risk assessment for fire safety involves a series of steps to
evaluation, inspection, and investigation of the whole premises of the hospital or the
medical organization for any loopholes or potential hazards that could lead to fires (Figure
1) (Salazar, et al., 2021). Taking measures and steps to stop the initiation of fires and
taking effective measures for the protection of people in the building. It includes the
evaluation of the harm potential of the fire which can occur or occurred already
(Cvetkovi¢, et al., 2022). Harm potential is the final consequence of the fire which could
lead to damage to life and property. Hence, an early and effective judgment on the
potential outcomes of the fire can lead to the lessening of the severity of the situation and

the potential harm to the people and property.

Not only this, there are other advantages of having a robust risk assessment for healthcare
settings. Development of a robust risk assessment plan provides the opportunity to
identify the areas that could lead to possible fatalities and casualties, areas that could lead
to fire such as electricity issues, and evaluate the various measures for the prevention for
their efficacy so that they do not fail at the crucial moment, developing plans for
emergency response specific to the needs of difference patients to the staff members
(Sanni-Anibire, et al., 2020). By placing effective risk assessments in place healthcare
organizations can reduce the risk of fire, and loss of life and property. They can also
reduce the negative impact on patients and staff by reducing the chances of injuries, the
safety of important medical equipment can be ensured, and robust care can be provided
without any problems (Askaripoor, et al., 2020). Lastly, providing fire management
training to the staff through mock fire drills can make them self-reliant and reduce their

dependence on fire safety specialists which can turn out to be more effective for the
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patients, their families, and the staff (Yan, and Wang, 2021). Hence, this study was found
to be useful in setting the base for Risk Assessment and Fire Safety practices in Healthcare

Premises.

1.2 Identification of research problem

Various problems occur while conducting the assessment of the risks of fire safety in
hospitals. These include a proper evaluation of the potential fire hazards, susceptibilities,
and measures of fire safety in the hospitals. To carry out this process, robust identification
of the fire hazards, and the risk associated with them has to be evaluated through
processes such as hazard identification and risk assessment (HIRA), and fire safety
inspections, with fire risk assessment software. Fire safety inspections and tests are
important for the identification of loopholes in safety protocols and for recommending
alterations and changes needed to the fire detection and suppression systems. The fire risk
assessment is also required to document and assess any changes made in the hospital
infrastructure such as new equipment, construction of new rooms, etc. Through this
procedure, information about the various sources of potential fires could be detected and
mitigated which is necessary for the generation of a safer atmosphere for the patients,
staff, and visitors. Hence, this study can address the problem of the least studies conducted
on this topic and examine the Risk Assessment and Fire Safety practices in Healthcare

Premises.

1.3 Research Aim

The present research aims to evaluate the efficacy of risk assessments and their role in
minimizing risks posed by fire in healthcare settings. In addition, the evaluation of

measures of fire safety and precautions will also be assessed in hospitals in the UK.



1.4 Research Objectives

For the fulfillment of the aims of the study, research objectives have been set up which
guide the transition throughout the whole study and provide ideas for conducting the

study. These research objectives are:

. To ensure the safety and welfare of patients, staff, and visitors through the identification
and mitigation of potential hazards.

. To identify the risks, evaluate the risk levels, implement controls to mitigate risks, record
findings, and update of assessment for current safety.

. To prevent fires and ensure that, in the event of a fire, the risk to individuals is minimized.
. To recommend the framework for effective safety measures against fire in the health

sectors.

1.5 Research Questions

These research objectives could be addressed by the right set of research questions which

will act as the primary drivers of the study. The research questions are:

. What measures have been taken to ensure the safety and welfare of the patients?
How do we evaluate the risk levels associated with fire safety?
. What precautionary measures have been taken to minimize the risk?

. What are the challenges faced by hospitals in the United Kingdom during fire accidents?

1.6 Hypothesis

The hypothesis involved in the study which will be proved by the quantitative analysis

conducted in this study are:
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H11: Through the identification and mitigation of potential hazards, the safety and

welfare of patients are substantially ensured.

HO1: Through identification and mitigation of potential hazards, the safety and welfare

of patients are not substantially ensured.

H12: Identifying, evaluating, and implementing risk controls are prevalent in health care.

HO02: Identifying, evaluating, and implementing risk controls are not prevalent in health

care.

H13: The risk to individuals is significantly minimized by preventing the occurrence of

fire.

HO03: The risk to individuals is not significantly minimized by preventing the occurrence

of fire

1.7 Research Rationale

Maintenance of the safety and welfare of healthcare workers, patients and visitors is most
important for successfully evacuating the people during the event of a fire accident in
hospitals. This is due to the responsibilities of healthcare workers, the vulnerable
condition of the patients, and the dependence of the visitors on the healthcare staff for
their safety. Hospital has a complex infrastructure for evacuation due to the large amount
of high-risk areas, medical equipment and flammable and hazardous substances used.
Therefore, robust risk assessment procedures become highly important to lessen these
risks. The study aims to assess the efficiency of these risk assessments in decreasing the
possibility of fires in hospitals, especially in the UK. This study is set at a specific time

duration and is extremely important due to the following reasons.
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The risk assessment and protocol for fire safety are essential because hospitals are
functional 24 hours with numerous people going in and out of the premises throughout
the day. There are many patients in the hospital who are critically ill or injured, many are
on supporting devices. In this case, the risk levels and fire hazards should be identified
and for this reason it is very important that people understand the intricacies of fire risk
assessments. This study aims to provide various components of fire risk assessments and
it will be divided into the following. First, the importance of safety and welfare of
patients, hospital staff and visitors will be understood. Secondly the risk factors as
potential hazards which cause fires in hospitals will be explained along with the
preventive measures which are taken at the hospitals in the UK. Thirdly, the risk levels
and risk assessments will be critically evaluated. Lastly, the challenges faced by the

people in the hospitals during fire accidents will be illustrated.

The research aim and objectives of the present study are specially designed to
systematically address all these different components of risk assessments. With a
thorough understanding of these compensations the patients and visitors can have a
detailed idea of the potential risk factors of fires, risk levels associated. measures for
prevention and control and practices necessary to maintain safety in hospitals. This study
will play an instrumental role in identification and evaluation of risks with the proper
implementation of control measures, documenting the findings and will provide an
overview of the current safety standards. This will aid in designing effective fire safety

frameworks in healthcare settings.

By providing and investigating answers for the research question which will drive the
whole study and provide direction, this study will provide a thorough explanation of the

management of fire safety.
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The findings of the study aim to inform and influence policy decisions, provide necessary
guidance in the development of a regulatory framework, and design protocols for fire
safety in healthcare. This study will be specifically based in the UK with some reference
to global standards. This study will also address the challenges faced by various
stakeholders in the hospitals during fire accidents. By providing evidence of these
challenges, the study will provide valuable recommendations and effective solutions that
can be adopted by healthcare institutions for enhancing their current fire safety

frameworks.

To conclude, this research study will provide a critical understanding of fire safety in
healthcare settings. The study will provide various actionable measures to reduce the
incidents of ire in hospitals ensuring the safety and well-being of patients, hospital staff,
and visitors. The findings of this study will play an instrumental role in protocol and

guidelines for fire safety and the development of better and safer healthcare institutions.
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CHAPTER 2: LITERATURE REVIEW

2.1 Background of the chapter

This chapter provides a review of the research performed on the topic ‘Risk Assessment
and Fire Safety in Healthcare’. A Literature review is the process of identifying the
knowledge already developed and existing on a given topic (Snyder, 2019). This is done
based on the research objectives identified in the study and themes are identified on which
the literature review is based. In addition, a review of the literature is also conducted to
identify the components of research that are available and identify the gaps within the
literature (Kraus, et al., 2022). It provides the already existing context of the research
topic and further explains the research problems. This research review will mainly involve

articles from global and UK perspectives.

2.2 Safety and Welfare of Patients, Staff, and Visitors during Emergency

Situations

The safety and welfare of the humankind is of paramount importance during emergencies
such as fire accidents. A fire accident is considered a disaster as it is sudden and
unexpected and requires the physical and mental abilities of a person (Liu, et al., 2023).
It destroys the economic and social well-being by causing economic losses and even
results in fatalities. Fires in Healthcare settings are especially destructive because they
not only cause risks to mankind but the media infrastructure, equipment, and other
resources are at the risk of destruction (Moslehi, et al., 2024). For this reason for the safety
and well-being of the patients, visitors, and staff, disaster preparedness is crucial. It is
important to safeguard the people and other amenities in the hospital during critical times
such as fires or any natural disasters (Khirekar, et al., 2023). The process of ensuring the
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safety and welfare of the patients, visitors, and staff during an emergency such as a fire
consists of various steps. These involved evacuating the patients, visitors as well and staff
members, establishing a robust system of communication so that everyone could be
informed about the fire outbreak, the developing safety measures such as fire alarms, fire
extinguishers, sprinklers, and use of material that resists fires (Atwan, 2024). In addition
to that, taking into consideration the number of casualties and fatalities that are caused
due to fire accidents, medical facilities should always be present. Training of the
healthcare staff with simulation and drills should take place so that they can get
accustomed to the fire situation and behave accordingly (Balut, et al., 2022). Studies have
illustrated that visitors should be managed systematically so that informing and educating
them is easier (Che Huei, et al., 2020). The most important people during this time were
the hospital staff who could take control of the situation and evacuate patients and visitors
to improve their safety (Rahouti, et al., 2020). The hospital staff should be provided

training in patient and self-evaluation during emergencies such as fire accidents.

The safety and welfare of the patients, staff, and visitors are of immense importance
because it consists of the primary motive of saving as many lives as possible and
preventing serious injuries. The hospital is built primarily on the trust of the people so
proper tools and protocols for the management of emergencies should be present so that
this trust can be maintained and care can be continuously provided (World Health
Organization, 2021). Moreover, resuming the emergency care services is important so
that care of the patients is not ceased (Péculo- Carrasco, et al., 2020). Lastly, improper
management of emergencies such as fires can lead to legal consequences and the

reputation of the hospital could be damaged (Agus Salim, et al., 2023).

Various barriers play a part in ensuring the safety and welfare of patients, visitors, and

staff during such situations. For the healthcare staff, these factors are having a well-
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defined hierarchy for commands, proper coordination among the members of the staff,
resilience, presence of mind, and proper training of the staff for fire evacuation (Usoro,
et al., 2023). For the patients and visitors, the age of the person. illness, any sort of
disability (physical or mental) plays the most crucial role (Haghpanah, et al., 2021). Other
than these, there are budget limitations that do not allow the hospital to invest in advanced
safety equipment, robust training of the staff, and efficient safety systems (Jaafar, et al.
2023). The lack of an optimum quantity of staff in a hospital leads to the existing staff
performing poorly during emergencies due to fatigue and burnout (Bruria, et al., 2022).
The lack of effective training, simulation, and emergency drills leads to a lack of
preparedness in the staff (Tsolakidis, and Vasiliki Diamantidou, 2022). In this situation,
the staff is not ready for the emergency response. Many hospital buildings are complex
and this makes it difficult for the staff to evacuate patients promptly. The lack of state-of-
the-art communication equipment is essential in the hospital so that all the emergency
information can be provided to everyone in the building (Alhammadi, et al., 2024). The
policies and guidelines set up for the fire management may not be accepted by everyone
equally which leads to resistance and delays. There might not be effective protocols or
systems for the management and tracking of the visitors, especially in public hospitals
which can lead to a higher number of casualties in case of fires as the total number of
people in the building is not documented (Filip et al., 2022). Since the hospital has limited
resources, maintaining all the protocols and compliance for emergency management
cannot be feasible (Rawlings et al., 2020). Emergency response requires optimal levels
of technology for purposes such as tracking the total number of people in the hospital,
communication, and evacuating disabled patients and injured people but failure in
utilizing technology during emergencies such as fire accidents can be proved to be fatal

(Damasevicius, et al., 2023). Failure to properly communicate and seek help from
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external emergency agencies such as fire departments and police can delay the whole
process of management of fires which can result in higher losses of life and property

(Fischer, et al., 2019).

2.3 Risk Factors that lead to Fire Accidents in Healthcare and the Prevention

Measures taken for their Mitigation

Identifying the various factors that are responsible for causing fire accidents in healthcare
settings is important to address the mortality, and morbidity associated with fire accidents
and the economic losses that the individuals and organizations bear (Shokouhi, et al.,
2019). Human errors and risky behaviors are the most important risk factors that lead to
fire accidents in healthcare settings (Ahamed, and Mariappan, 2023). Other risk factors
include the flammables that are used in medicine such as oxygen cylinders (Yousofnejad,

et al., 2023). There are many incidents of oxygen-related fire accidents all over the world.

The prevention measures include having strict protocols for safety for both normal and
staff involved in surgeries. Hospitals should have a risk assessment and risk mitigation
protocols set up for the risk of fire associated with gasses such as oxygen (World Health
Organisation, 2021). During COVID-19, the incidents of fires in hospitals were at risk
due to the large amount of oxygen cylinders being used in the treatment of COVID-19
patients (Paliwal, et al., 2022). This is since oxygen can react with the majority of the
substances such as oil, grease, and other ethanol-based and organic chemicals used in
medical settings, and in an oxygen-enriched atmosphere, the fire burns at a larger volume
(Wood, et al., 2021). Any leaking valve can increase the levels of oxygen to dangerous

levels and a level of greater than 24% can create a fire hazard (Wood, et al., 2021).

Other than these chemical hazards, many electrical hazards in the hospital are responsible

for causing fire accidents. These are overloading of electrical points, a continuous power
17



supply that is uninterrupted and improper, acid in batteries, thermo-coal lined false
ceilings in hospitals, lack of efficient and safe wiring, and overheating of wires and
circuits in hospitals lead to fire accidents (Sharma, et al., 2020). Other than these hazards,
fires in the hospital kitchen also pose a significant risk of fire accidents (Juyal, et al.,
2023). The equipment in the kitchen malfunctions due to the higher electrical load of the

hospital which causes them to catch fire or blast.

To maintain the antiseptic conditions in the hospital premises, they are repeatedly cleaned
with alcohol-based cleansers. The use of such highly flammable cleansers especially near
the sources of fire accidents such as faulty medical equipment, electrical wirings, and
oxygen cylinders can result in fires (Altaie, et al., 2023). Medical equipment such as
anesthesia machines are also potential sources of fires as these produce oxygen so any
combustion near these machines can cause severe accidents (Jayathunga-Mudiyanselage,
and Park, 2020). Many hospitals make use of extension cords for using multiple medical
equipment together. These extension cords can become overheated and thus pose a
significant threat (Saidi, et al., 2021). Lack of knowledge of using fire safety equipment
is not a threat but can increase fire catastrophe. Furthermore, the materials that catch fire
easily such as paper, and cloth should be stored in places that are fire-resistant so that
they do not cause much damage. Studies have shown that the people at the highest risk
are patients with major injuries and disabilities and older persons (Ahn, et al., 2022).
Other than these, the visitors are also at risk since they do not have adequate knowledge
of dealing with fire accidents. The staff is also at risk if they are under pressure and burnt
out. The medical equipment and other important resources are at risk of getting damaged

in the fire accidents.

For the mitigation of fire hazards, many different prevention measures are taken. For the

robust identification of all the potential sources of fire, a comprehensive fire assessment
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is done (Yuen, et al., 2021). The aim of the assessment is not only to evaluate possible
risks but also to implement effective safety measures so that fire incidents can be
prevented. All the staff of the hospital from doctors to the janitors working both in day
and night shifts should be provided robust and comprehensive training to mitigate any
potential fire accidents (Fire Safety Policy, 2017). Simulation and mock drills take place
regularly so that all the staff can develop emergency behaviors and plan of action when
and if the actual situation arises (Agus Salim, et al., 2023). The hospital premises are
equipped with fire alarms that detect signs of possible danger such as heat or smoke
(Muhamad Salleh, et al., 2020). These alarms can also alert the people and notify them to
evacuate the premises in case of fires. Proper routes of emergency exits are created in the
hospitals to be used in case of emergencies such as fire accidents (Abir, et al., 2022).
These are well-marked and obstruction-free passages that can guide people to the nearest
route of exit. The staff should be made aware of all such routes so they can be accessed
when the situation arises. Various other fire equipment such as fire doors and smoke
curtains are also used in hospitals as these provide necessary protection firm fires and
smoke curtains don't allow the smoke to be spread all over the place and provide extra
time for evacuation (Chen, et al., 2022). The flammable materials such as those containing
alcohol and glasses such as oxygen are kept in well-developed storage areas that do not
come in contact with any sources of fire (Ruff, et al., 2023). Strict guidelines and
protocols are implemented in many hospitals in the UK and globally for their proper
storage and use. Many hospitals also keep an extra backup for electricity and batteries so
that the life-saving equipment can continue to work in case of emergencies and provision
of care can be provided continuously (Lloyd, 2023). Fire extinguishers are the basic fire
safety equipment that are present in all the places that have potential fire hazards

(Cvetkovig, et al. 2022).
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2.4 Risk Levels in Risk Assessment for Fire Safety

Fire assessments throughout the world divide fire accidents into various levels of risks on
the fatalities and the likelihood of fire occurrence. There are mainly 3 levels of fire risks.
The first level is the low-level risk characterized by the minimum chances of fire
accidents. In this area, the fire safety protocols and guidelines are most strictly maintained
and the amount of combustible material is also minimal (Rzaij, and Al-Obaidi, 2022).
The second level is the Medium risk which is characterized by a slightly higher likelihood
of fire accidents due to the presence of flammable substances (Liu, et al., 2023). These
also include general departments in the hospitals such as laboratories, general wards, and
kitchens where activities that take place daily are responsible for posing fire risks. The
third level is High Risk which is characterized by areas where the probability of fire
outbursts is high due to the presence of flammable substances, chemicals such as oxygen,
and hefty medical instruments (Fire Risk UK, 2023). These are included in the high-risk
level ICUs due to the presence of oxygen cylinders and life support equipment which
require regular sanitization, operating rooms due to the presence of oxygen cylinders,
and storage areas where flammable substances and oxygen cylinders are stored
(Wroblewski, et al., 2022). These risk levels are important; they identify and prioritize
regions where there is a need for advanced safety. regular evaluations and emergency

preparedness.
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Highly

Likelihood Unlikely

Unlikely

Fatality

Major
Injuries

Minor
Injuries

Medium Medium Low

Consequences

Negligible | Medium | Medium | Low Low

Injuries

Figure 2: Risk levels in fire safety

Source: (The Scottish Government, 2020)

These risk levels are essential for many reasons. These risk levels protect the lives of
people by identifying areas of risk and potential hazards which is necessary to prevent
accidents and casualties (Askaripoor, et al., 2020). These risk levels fall under legal
regulations for fire safety and must be adhered to comply with the governmental fire
protection guidelines. These risk levels also make sure that the hospital continues to
provide services and that hospital operations are not disrupted (Hosseini, and Maghrebi,
2021). Lastly, the risk levels ensure that the resources of the hospital such as medical

equipment and other infrastructure are not lost and the hospital maintains full functioning.

These risk levels operate in a system where they identify the areas where the fire hazards
are maximum present and there are maximum chances of fire outburst (Al-Hajj, et al.,
2020). Then they assess the risk and possibilities of fire accidents as well as the
consequences it will have on the life, property, and resources of the hospitals. Further,
they implement measures to prevent any fire accidents and potential casualties such as
proper storage of flammable substances, regulation of hospital function, and staff training
(Menzemer, et al., 2023). In the event of any infrastructure change in the hospital, these
risk levels also change which is essential to assess the potential dangers and threats to the

safety of the people and resources.
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These risk levels are evaluated for their efficiency in determining the possible risk factors
and potential hazards that cause fire accidents. Firstly, they are evaluated for their
thoroughness and comprehensive assessment of the risks and the ability to mitigate those
risks (Shen, et al., 2023), Secondly, the risk levels criteria are regularly updated so that
any possible evolution in the risk and fire hazards are not missed (Grimaz, et al., 2021).
Thirdly, Risk levels and assessment ensure that proper training is being provided to the
staff about any possible risks and measures of prevention of fire accidents to increase the

efficiency of the risk assessments (Danzi, et al., 2021).

The strengths of these risk levels in the mitigation of fire hazards include the proactive
prevention of fire accidents as the risk levels and assessments determine the hazards and
possibility of fire before the actual accidents take place (Rout, and Sikdar, 2017). These
risk levels adhere to the compliance set up for the regulation of fire safety and
management (Bird, 2023). Lastly, these risk levels can be customized to match the
requirements and conditions of the hospitals in which they are being implemented
(Government of UK, 2023). The limitations of these risk levels include the high amount
of financial resources with longer time and effort for their implementation (Rahardjo, and
Prihanton, 2020). These risk levels are calculated by professionals since the involvement
of technology is very limited. This increases the chances of human errors as the results
depend on the expertise, specialization, and efficiency of these people (Shokouhi, et al.,
2019). These risk levels require frequent updating as the conditions in the hospital are
constantly changing. The risk levels are determined during risk assessment. An example

of the risk level assessment is given below.

Figure 3: Assessment of Risk Level in Fire Safety in the UK
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Source: (Fire safety risk assessment, 2022)

Various legal and ethical considerations are applied to these risk levels. These are
adherence to the fire safety regulations such as Regulatory Reform Fire Safety Order 2005
and legal issues when fire accidents occur (London-fire, Government of UK, 2023). The
ethical considerations include the duty of care with an obligation to provide the utmost
care to the patients (Haddad and Geiger, 2023). The fire hazards and any possible risks
are reported with utmost transparency. Lastly, preventive measures and evacuation from

fire accidents should be equitable and should not discriminate against people on any basis.

2.5 Process of Fire Risk Assessment

The process of Fire risk assessment consists of many different steps. These can be
classified as the identification of hazards, identification of the people and property at risk

due to the fire hazards, removal, and reduction of risks, categorizing the risk according to
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the level of fatalities it can cause, and assigning them categories, deciding if there are
adequate safety measures, deciding if the level of residual risk is at the tolerable level and
lastly, ensuring that the plan of action is adequate and robust through proper review (Fire

safety risk assessment, 2022).

Figure 4: Fire Risk Assessment Procedure

Identify hazards
o

Identify people and goods exposed to a hazard
o

Remove and reduce the fire hazards <
~—

Determine level of risk
Assign risk categories

-

Decide if the safety measures are adequate TF NO
-

Decide if the residual risk is tolerable IF NO
=

Review adequacy of action plan

Figure 1: Risk assessment procedure

Source: (Fire safety risk assessment, 2022)

The most common methods which are used in the fire safety risk assessments are the
specific methods according to each country along with some standardized methods such
as Gretener Method, Meseri, FRAME, Fire Safety Concepts Tree, Dow Index etc
(Brzezinska, and Bryant, 2021). The identification of hazards can be done systematically
with the understanding of the materials and equipment that are identified as hazards.

Moreover, the knowledge of their functionalities and of the methodologies in which they
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are used is essential to understand the mechanisms behind their contribution to the fire.
The proper understanding of the nature of the substances such as flammable, combustible
etc and possible ignition of fire can make it possible to remove such substances from
locations where there are maximum possibilities of fatalities (Muhamad et al., 2020). The
identification of the people who are at risk at different locations in the hospital is of prime
concern. The people at the most risk are critically ill and disabled patients and visitors
because of their limited mobility and lack of knowledge of emergency exit points. The
points to consider while identifying the number of people who may be at risk due to fire
accidents are where the accommodation is provided to the most at risk patients, location
in the hospitals where the maximum number of people might be present, the lack of
knowledge of layout of the hospitals and emergency exit doors, staff working at location
which do not have an easier escape route, the people who may be working at higher floors
might find it difficult to evacuate the building at the correct time (D’Orazio et al., 2020).
Next is the decision regarding the identified fire hazards. Each of those hazards need to
be tackled in the correct manner such as reduction in their number, replacement by a
relatively safer material or equipment, separated from the rest of the area, protected from
potential sources of ignition, repaired or cleaned and the people who might be using those
material and substances need to be educated and made aware of the potential
consequences of using the hazardous material (Rahouti et al. 2020). To understand the
extent of risks of different materials and the level of acceptance in the UK , different
legislations which govern fire safety should be consulted. These include the national laws
and regulations, the international standards which define all the hazards and risk levels
and the principles of fire protection which the organization has created or adopted. The
determination of the level of risk is another crucial step to avoid any major fatalities due

to the fire accident. For the effective management of the risk hazards at different levels,
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measures of prevention are set which must be critically evaluated during the analysis of
risks to determine their level of credibility, reliability and validity to prevent the fire
accidents (Rahardjo, and Prihanton, 2020). The decision regarding the tolerability of the
risks is another major issue to deal with. The acceptance of the identified risks depends
on this step. The risks identified are considered tolerable if the specifics rules of the
legislation of fire safety regulations are met. The specific rules are the load bearing
capacity of the buildings of the limited period of time, the extent of generation of fire and
smoke in the building, the extent of spread of fire in the neighboring areas, the possibility
of escape of the occupants of the areas where there indirect risks, the safety of the team
which has to rescue the people (Steen-Hansen et al., 2021). The improvements through
the risk assessment process can be done by decreasing the time of evacuation and route
length of the passage to the nearest emergency exit to all the areas within the building,
the incorporation of additional routes for escape, the installation of more number of fire
alarms, the incorporation of more number of fire safety signs, and sprinkler systems in
more areas of the buildings (Smith et al., 2020). In addition to these, robust training for
fire safety has to be done for the healthcare workers, and more people with the specific
purpose of fire safety should be recruited by the healthcare organizations (Sadeghi et al.,
2022). Lastly, the action plan for the implementation of fire safety should be reviewed
thoroughly in diverse situations so that maximum efficacy can be achieved and the

hazards can be kept under control (Ding et al., 2020).

2.6 Challenges faced by the hospital during fire accidents

Many studies have provided evidence of the challenges faced by various stakeholders in
case of fire accidents in healthcare settings especially in tertiary medical settings. The

challenges faced during fire accidents can be leveraged to improve the current systems of
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fire safety in the hospital. The patients face the maximum difficulties and challenges
during the evacuation process because of their health conditions. Studies have depicted
that disabled critically injured or ill patients are at the highest risk of casualties during
fire accidents (James, et al., 2020). The patients facing cognitive or psychological
ilinesses often go into a state of panic or anxiety making the evacuation process extremely
difficult (Piotrowski, et al., 2021). Many patients can be life-saving devices or with heavy
dependence on medical equipment for their survival, which becomes critical because their
evacuation along with the medical equipment is extremely difficult (NHS England, 2020).
Saving such critical patients is the biggest challenge that medical professionals and fire
rescue staff face during evacuation at the hospital. The responsibility of the safe
evacuation of all patients falls at the end of the healthcare professionals as they are bound
by their ethics and duty of care (Gray, et al., 2020). They often prioritize evacuating the
patients first which leads to their lives in danger and risk their safety. The senior
healthcare professionals have to make decisions under very high pressure and without
complete knowledge of the condition of the hospital especially if the communication
systems of the hospital are damaged or not well developed. Another critical challenge
faced by the healthcare professional is continuing the care of the patients especially those
who are critical (DeVita, et al., 2022). They are bound by the herculean task of evacuating
critical patients along with the necessary medical equipment so that care can be provided

without delays and the lives of the patients are not at risk (Thomas et al., 2020).

Another group of stakeholders who face major challenges during fire accidents in a
tertiary healthcare setting such as a hospital is hospital administrators. All the
communication and coordination tasks fall under their premises. Ensuring that the
emergency response team is well coordinated with different departments and healthcare

workers evacuating the patients they have to make sure that no one is left behind (Azarmi,
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et al., 2022). The administrators also have to make sure that there are sufficient resources
available during the fire accidents for the robust process of evacuation such as evacuation
tools and equipment for firefighters (Goniewicz, et al., 2020). Administrators also have
the challenge of ensuring that all the protocols and safety guidelines are being followed,
the evacuation of the proper in the hospital including the patients and healthcare staff and
there are sufficient tools for evacuation (Gola, et al., 2020). Lastly, they have to perform
the analysis and documentation of the whole incident including where all the hazards and
risk levels were present, the safety protocol followed, and number of people evacuated,
the number of casualties, etc (Ebekozien, et al., 2022). Visitors also face many challenges
during fire accidents in hospitals. The biggest challenge faced by the visitors is a lack of
knowledge of the safety routes, safety protocols, and layout of the hospital due to which
they have many difficulties, confusion, and delays in the whole evacuation process (Kirik,
et al., 2022). The psychological distress, panic, trauma, and tension of the safety of their
family faced by the people render them unable to follow the instructions given to them
(Bayou, and Wong, 2021). The burden of healthcare professionals increases due to the
dependence on evacuation of visitors (Yazdani and Haghani, 2023). Understanding the
challenges faced by all the stakeholders during fire accidents is important for establishing
preventive measures for the safety of hospital staff, visitors, patients, and essential

resources such as life support equipment.

2.7 The legislation in the UK related to Fire Safety and Risk assessments

For the safety of the citizens, the United Kingdom has several legislations and policies
that cater to the safety of people in different sectors including the healthcare sector. These
laws include The Fire Safety Act 2021 which is the latest act made by the British

parliament. It was enacted on May 16, 2022, and it amended an older regulation called
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Regulatory Reform (Fire Safety) Order 2005 (FSO). It is considered as the major
legislation for the fire safety of buildings in England and Wales in the UK. The Fire Safety
Act 2021 applies to buildings with two or more domestic premises and includes fire risk
assessments of the structure of the buildings, the outer walls, and entrance doors. Another
major fire safety legislation in the UK is the Fire Safety (England) Regulations 2022
which was formulated after extensive inquiry into fire hazards. It was implemented
through the recommendations of the Grenfell Tower Inquiry Phase 1 report. Under this
legislation, some people are chosen as the Responsible Persons who are refined under
Article 3 of the Fire Safety Order. These people are provided additional duties of safety
and are expected to increase the coordination and collaboration within the building so that
in times of emergency and to ensure adequate risk assessments are being implemented
regularly. All the chosen Responsible Persons are required to carry out a comprehensive
fire risk assessment of the building in which they are in charge. This rules out the earlier
requirement of documenting only the significant results of the fire safety risk assessment.

Lastly, they are required to review and update these assessments in a timely manner.

The Building Safety Act 2022 also strongly recommends the need for fire safety risk
assessments as per the recommendation of the Grenfell Tower Inquiry recommendations.
According to the legislation, it is essential for all the residents to be informed about the
risks of fire and associated measures of safety. It is mostly applicable in the case of high-
rise buildings with multiple occupancy options which are required to have better
standards of safety. This act identifies a person as an Accountable person who is
responsible for the daily management of the building and the associated risks of fire along
with the duty to comply with fire safety. They are also required to educate the residents

of the building about fire safety and share all the necessary information with the residents.
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2.8 The Technologies in the area of Fire Safety Risk Assessments

The technological advancements have led to innovation in the field of fire safety. Novel
technologies and advanced systems have provided significant fire prevention strategies
for the prevention, and detection of fires in healthcare settings. Novel and advanced
technological devices such as advanced alarm systems and detection systems. The
conventional fire alarms and detection system are free on the sensors. However, there are
many advanced systems that function through Internet of Things technology which have
a complex network of sensors that provide a holistic and robust detection of fire hazards
and a timely efficient response to those hazards (Chen et al., 2021). These advanced
systems can detect fires with higher efficacy and also provide the exact location of the
fire. This allows the people to evacuate and the responder team can respond in an efficient
manner. The Internet of Things-enabled alarms are not just able to alert the residents and
the people at the fire location but can notify many stakeholders at the same time so that
proper steps for fire mitigation are taken quickly. These stakeholders include all the
residents of the buildings, the managers and chosen responsible persons, and the
emergency response team. This prompt response and action make sure that everyone is
informed at the correct time and action is taken promptly with the minimum damage.
Another significant achievement of technology in fire risk assessment is advanced
monitoring and fire management. Real-time data was provided to all the stakeholders
which has increased the efficiency of fire safety management and led to better outcomes
for the healthcare sector. Many of these monitoring and management technologies also
provide mobile applications that are easier to use, provide any time operations facility
and solve issues promptly. The easy access to risk assessments with the help of
technology also ensures faster adjustments and upgradation of safety protocols. All the
data is stored in these mobile applications which also allow the stakeholders to make
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better and informed decisions. Many of the buildings are not equipped with building
Automation Systems which are for improving the fire safety functionalities. The Internet
of Technology is also integrated with this which enhances the management of fire hazards
in the buildings especially in healthcare settings (Shaharuddin et al., 20230. These
systems coordinate the response to fire accidents by providing integration of the fire
safety systems with the Building Automation Systems which activates mechanisms such
as HVAC shutdown which improves the evacuation capabilities of the buildings and
immediately decreases the access to the areas affected by the fire (Lv et al., 2022). This
Integrated system of Building Automation systems and the Internet of Things also makes
use of predictive analysis. These technologies thoroughly review the fire hazards and
through predictive analytics predict the possibility of fire in any area of a building
(Omidvari et al., 2020). Moreover, this led to prior informing to the concerned
stakeholders and better mitigation strategies could be generated. The Internet of Things
also plays a role in the prevention of Fire. The loT-enabled fire prevention devices
provide innovative solutions to complex problems of fire detection using various
environmental factors that also play a role in loT-enabled fire detection. This acts as a
principle behind these devices. Environmental factors such as quality of air, temperature,
and humidity, can be detected and reviewed for potential fire risks (Ebekozien et al.,
2021). For example, the detection of smoke or higher temperature in the environment as
compared to the regular conditions may indicate the possibility of fire. loT-enabled
devices provide real-time alerts and notifications sent to stakeholders such as emergency

responders who can promptly take action to mitigate the fire risk.

Predictive analytics also involves predictive modeling which uses traditional statistical
methods to predict the possibility of fire before they occur (Jamarani et al., 2024). Many

healthcare organizations, especially the NHS, have made use of predictive analytics to
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prevent potential fire accidents. It also allows the formulation of prevention strategies.
This utilizes the raw data and transforms it into actionable insights which can be used for
various purposes such as making informed decisions and preventing future fire accidents
to enhance the level of preparedness (Ma et al., 2021). This form of predictive technique
functions by the collection and processing of raw data from various sources which could
be used to predict the possibility of fires (Imran et al., 2021). These sources are weather,
building materials, the occupancy of the building, and the history of fire accidents in the
past. Taking into consideration all this different information, artificial intelligence and
machine learning algorithms are applied to form correlations and predictions (Grari et al.,
2022). For the proper utilization of predictive modeling, a continuous inflow of data is

required. This necessitates the requirement of risk assessments.

Digital risk assessments are becoming increasingly popular for the real-time detection of
fire hazards in healthcare settings. This technology makes use of predictive analytics and
collects environmental data to firm patterns and trends which can be used to make
predictions (Saponara et al., 2021). The digital systems contain enough data on the past
fire systems including the material used in buildings, the fire hazards, and the layout of
the buildings. These enable better prediction of possibilities and outcomes by the
software. These programs have a high level of accuracy, reliability, and validity of their
findings as compared to the conventional methods of prediction of fire accidents (Khan,
et al. 2020). They are also quick, adaptable and have fewer possibilities of human error.
This also decreases the time taken for the mitigation of the risk. Another benefit of these
digital systems is the reduced costs and optimal use of an allocation of resources. The
Digital system can function without human intervention, decreasing the requirements of
human checks and inspections and decreasing the overall cost of labor (Syed et al., 2021).

The issues that could become a grave danger are mitigated beforehand which reduces the
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damage. The resources such as emergency responders and financial resources are
strategically allocated to locations where they are needed the most. This decreases the
wastage and deploys the resources to the high-risk areas which improves the efficiency

of the process.

Lastly, the increase in the efficacy of fire risk assessment through digital systems ensures
that the evacuation process is faster, and the risk of injury and fatalities is reduced (Huang
etal., 2022). The primary responders and the responsible persons of individual buildings
can make better decisions and respond to the situation more effectively. These systems
improve the overall process of risk identification, assessment, and management with the
help of features such as proper identification of risks, layout of buildings, and providing
automated notifications to the stakeholders (Mehdi et al., 2024). There are various
challenges that these technologies face. Challenges involving operational and technical
capabilities. The primary operational challenge that these technologies face is the
integration of various digital devices and technologies such as sensors, networks of
communication, and data analytics software (Siddiqui et al., 2021). The system needs to
have timely upgrades to reduce issues of compatibility. Technical expert professionals
are required for the maintenance of these systems and troubleshooting the technical issues
(Makisha, 2024). The uptime of the system needs to be maintained for the smooth
functioning of the system, as downtime can degrade the safety. For the proper functioning
of these systems, regular maintenance and updates are important which increase the
workload and essential costs. The issue of privacy and confidentiality of intimation such
as the layout of buildings is crucial. These data need to be protected as it can lead to
unauthorized access into the building which can even result in thefts. The problems of
regulatory compliance are also prominent. These digital systems need to maintain

regulatory compliance at the local, national, and international levels. They also require
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timely audits to make sure they do not face any penalties and legalities. The certification
process of these systems is a lengthy process that requires the documentation to be done

in detail.

2.9 Ethical Considerations in Fire Safety Risk Assessments

The process of fire safety risk assessment involves a considerable amount of ethical
considerations. The ethical considerations involve realizing the importance and value of
life and property and prioritizing them above everything else. The ethical considerations
involve safeguarding the building and the people in it. In the healthcare setting these
involve the patients, visitors, hospital staff, and administration (Lange et al., 2021). This
ethical consideration requires stringent protocols for the risk assessments in a timely
manner along with educating the people about the importance of fire safety and risk
assessment (Cassidy et al., 2021). The ethical considerations also involve the
development of a culture of safety. The employees should be educated and made aware
of the importance of fire safety, various factors that could lead to fire accidents, legislation
that involves fire safety and the processes of risk assessment so that creating a safe
environment becomes a shared responsibility (Koutsos Markos et al., 2021). This will
lead to better transparency and accountability among the healthcare workers and the
hospital administration. This can be done through the implementation of timely
educational sessions and fire drills so that everyone can recognize their responsibilities
and the process of evacuation is that in times of need prompt action with complete
responsibility can be taken (Heydari et al., 2022). The safety of human life is of utmost
importance during an event of fire accident. For this reason, healthcare providers must
have the practice of evacuating patients, especially those who are critically ill and

disabled. At the same time, the duty of care and the treatment of patients should never be
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stopped. In the case of fire accidents, an honest and transparent review of the whole
accident should take place and the healthcare organization should take complete
responsibility for the occurrence in case of any fatalities (Saghafian et al., 2020). The
protocol of safety should be accountability reviewed so that no compromise takes place.
The healthcare organization has the moral responsibility to develop a fire safety plan and
regulations for the safety of human lives on its premises (Goniewicz et al., 2020). In
Addition to the moral responsibilities, the legalities involving regulations and laws
regarding fire safety must be followed. Failure to comply with these regulations results
in severe penalties and the cancellation of these processes. At the same time, if a
healthcare organization is affected by these legal procedures, it can lose the trust of the
public and other stakeholders (Sultan et al., 2020). Proper training is required to address
the potential risk of accidents related to fire in healthcare organizations. This leads to the
empowerment of staff who can take full responsibility for evacuation. There is also the
development of leadership and teamwork and the reputation and image of the healthcare
organization improves. The community of people surrounding the healthcare organization
is also at risk (Rathnayake et al., 2020). So a properly trained staff can make sure that
the fire is managed effectively and if it rises it will cause risk to the life and property in

the surrounding area.

In the healthcare scenario, there are various factors that are responsible for fire accidents
as discussed in the previous subtopics. These can be oxygen gas, radiation, and electrical
circuits in patient rooms which can compromise the safety of patients and induce fire
accidents (lvanov et al., 2022). It is essential for the healthcare staff to take complete
accountability of this equipment which can act as a fire hazard (Cvetkovi¢ et al., 2022).
The patients are also at risk due to their inability to move or promptly react in case of a

fire accident. In such a case, it is the ethical responsibility of the staff to take appropriate
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steps for the protection of these patients (Kelly et al., 2021). The ethical principle that is
a part of this consideration is non-maleficence which prevents the occurrence of harm to
the patients due to fire accidents through the dissemination of robust evacuation plans,
systems of fire suppressions, and fire drills that can develop competency and readiness
for evacuating the patients (Holgersson et al., 2020). In addition to this, the principle of
respect for the dignity of patients states that any process of fire safety should not hamper
the rights and dignity of patients. The installation of fire safety equipment should be done

in such a way that it does not cause any kind of distress or harm to the patients.

The staff must comply with the principle of beneficence which states that they should be
able to take prompt action which is the most suitable for the patients and those in their
surroundings (Varkey, 2020). They should be well equipped with all the competencies
including the knowledge of evacuations, fire safety tools, and apparatus so that they could
be used when needed (Lee et al., 2018). However, the ethical duty towards the staff should
also be taken into consideration, Many healthcare organizations already suffer due to staff
shortages which can negatively affect the existing staff members. Due to the high amount
of work and fire safety training, they can get severe burnout and suffer from stress and
anxiety. Juggling their healthcare responsibilities with fire safety training is crucial and
difficult to manage. Hence the ethical principle of justice should be provided to all the

staff while the responsibilities of fire safety are given to them.

2.10 Literature Gap

Firstly, the thorough analysis of a variety of research studies focussing on fire safety and
risk assessments in healthcare settings displays the dominance of large urban healthcare
centers. The study on primary and secondary healthcare centers, public hospitals, nursing
homes, and private clinics is very limited. This provides limited insights into the efficacy
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of fire risk assessments, risk factors, and challenges faced by each stakeholder in the
evacuation process. All these different healthcare settings have different infrastructure,
medical equipment, and resource availability so there's a difference in the fire safety

protocols and probable consequences that each healthcare setting faces.

Secondly, the detection of fire has been made efficiently possible with the help of
technology but there is limited evidence on how technology can be used in fire risk
assessments. Thirdly, there are also very few studies that focus on the psychological
perspective of fire safety management. The present research studies fail to provide
evidence of the efficacy and differences made by efficient training programs and fire
safety drills and the psychological readiness to mitigate fires. Fourthly, the studies fail to
evaluate the efficacy of the fire safety guidelines and protocols formed for fire safety in
various healthcare centers in the UK. Also, there are limited studies that assess the barriers
and obstacles to the efficient application of these protocols and guidelines. Fifthly, many
cross-sectional studies evaluate the effectiveness of fire safety protocol, but longitudinal
studies that assess the effectiveness in the long term are absent. Sixthly, the studies that
assess the impact on visitors and patients are also very limited as there are many hospitals
around the world especially in developing countries where there are no electronic visitors
count are not kept. Hence, there is a need to study the impact on their safety and
evacuation in such cases. Moreover, the study of fire safety in diverse cultural and
demographic settings is absent, which has an impact on the risk assessment as well as the
acceptance of fire risk safety protocols are also absent. The studies having a biased focus
on developed countries are present but the studies focused on developing countries and
other third-world countries are very limited providing a biased perspective on the
applicability and effectiveness of risk assessment in fire safety. Studies that focus on the

financial aspect in fire safety are also absent as there should be studies which focus on
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the financial efficacy of these risk assessments including the saving of financial resources
through prevention of fire accidents and the finances used to implement robust fire risk
assessments procedures and staff training. Lastly, there are also very limited studies that
focus on the long-term psychological impact that fire accidents and risks have on patients,

visitors, and healthcare workers.

2.11 Summary of the chapter

Fire safety is an essential component of the overall safety in the hospital. Risk assessments
are vital for evaluating the possibilities of fire in buildings and are important components
of the overall quality assessment for healthcare settings. Although Fire is a major life
hazard for all, patients especially those who are critically ill and disabled form the group
of people at the highest risk of fatalities in fire accidents. In Addition to them, the visitors
also form a vulnerable population as they are unaware of the exit points in the hospitals.
Various factors can contribute to the development of fire in a hospital. These include
flammable gasses such as oxygen which is used extensively in hospitals and other
chemicals that can ignite a fire accident, electrical wiring in the patient rooms, pantry,
etc. Healthcare professionals have the duty of ensuring that all the patients are evacuated
before the fire causes severe loss of life and property. The health care professional must
be educated about risk assessments and fire safety so that they can save themselves as
well as their patients. They also have to make sure that the caregiving is continued so that
the critical patients are not at risk. Various novel technologies are being used for these
risk assessments of fire hazards in hospitals and other buildings. Ethical considerations

form a part of fire safety and are essential for the safeguarding of life and property.
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CHAPTER 3: RESEARCH METHODOLOGY

3.1 Background of the chapter

This chapter consists of the methodology used for conducting the empirical research in
this study. This study experimentally reviews the need for fire safety risk assessment.
For the fulfilment of the aims and objectives of the study, research methodology is crucial.
This methodology defines the research philosophy used in this study, the research
approach on which the strategy will be based, and which fulfils the objectives to provide
the most accurate answers. Also, these strategies are crucial for achieving the aims and
objectives and proving the hypotheses given in this study. Further, the choice of research,
along with the time frame in which the study is conducted, will also be defined in this
chapter. The data collection and analysis will be the final steps which will conclude the

research methodology along with highlighting the ethical consideration of this study.

3.2 Research Philosophy

As the name suggests, research philosophy consists of the philosophical ideas and
assumptions that form the study's base. These are the beliefs on which the whole study
is based and conducted (Kirongo and Odoyo, 2020). The research methodology is
affected by the beliefs and nature of the world and society, which is reflected through its
research philosophy. This is predominantly of three types - Positivism, Interpretivism,
and Pragmatism.  The positivist research philosophy believes in observation and
measurements to find evidence to study the phenomenon which occurs in the world. This
philosophy is based on the principle that for obtaining Knowledge and studying reality,
objective observation of the surroundings and the measurements through systematic

experimentation is necessary (Bergmann, 2023).  This philosophy works through
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empirical investigation through quantitative measurements, and the most positivist
methods include laboratory experimentation. Quantitative methods are mostly used for
provoking an existing hypothesis which tells about certain phenomena and then collects

the numerical evidence of its occurrence (Pillai, and Kaushal, 2020).

The second type of research philosophy is interpretivism.  This is a rather more
observational philosophy based on the principle that phenomenon which occur in the
world and society has their roots in the cultures and values systems of the societies in
which these phenomena occur (Tamminen and Poucher, 2020). This philosophy is based
on the social construction of reality and focuses on the subjective meanings following a
qualitative research method. This focuses on gathering deeper details of the phenomena.
The last research philosophy which is commonly used is pragmatism. This focuses on
the principle there cannot be one way to interpret the realities of this world.  This
philosophy focuses on flexibility in conducting research and utilizing the ways which will
work the best for achieving the research aims and objectives (Saliya, 2023). It also
utilizes the fact that there should be a guantitative explanation for every qualitative
observation. This research study is embedded in finding out the realtors of fire risk
assessments in the healthcare settings in the UK. Many healthcare organizations boast
to have regulations and systems in place to have periodic risk assessment and fire safety
equipment. However, given the account of fire accidents in the pants especially during
the COVID pandemic, it seems that the reality is far from true. Therefore, this study
aims to understand the reality behind fire safety and risk assessment in healthcare in the
UK. Itis embedded in certain hypotheses which are provided by the authors. To gather
enough evidence to prove these hypotheses as true or false, positivist philosophy will be
followed in the present study. This means that this study will have a predominantly

quantitative nature.
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3.3 Research Approach

This is an important step that directs the researchers in formulating the study plan based
on the philosophy chosen for their research study. It effectively gathers, analyses, and
interprets the data required to fulfil the study's aims (Mauthner, 2020). The research
approach depends on the aims and objective of the study and the nature of the research
iI.e. if the study is quantitative or qualitative. The most common research approaches are
the inductive, deductive, and abductive approaches (Pandey and Pandey, 2021). The
choice of the research approach depends on the research philosophy. With the positivist
philosophy, the approach used is the deductive approach; with interpretivism, the
inductive approach is used, and with pragmatism, the abductive approach is used (Al-
Ababneh, 2020). The inductive approach involves the formation of thrones with the help
of subjective observations. This is mostly used in qualitative research methods. It
involves gathering relevant theoretical data and analysing patterns and themes to form
another theory (Nayak and Singh, 2021). The inductive approach does not develop a
hypothesis and theory but uses the hypothesis to collect data to fulfil the objectives. The
deductive approach involves logically formulating inferences and conclusions that are
stated through general ideas and then moving towards more specific conclusions (Diop

and Liu, 2020).

For this reason, it is also called top-down reasoning. It mainly includes collecting data
for proving hypotheses and drawing specific conclusions through that data.  The
abductive approach involves the search for the most suitable and likely conclusion from
a set of observations. It is a reverse approach in which the hypothesis is drawn from the
inferences gathered through the collected data. It is a useful approach when the topic is
dynamic and constantly changing. In this study, it is already established that it is

quantitative. The hypothesis in the study is that through the identification and mitigation
41



of potential hazards, the safety and welfare of patients may or may not be substantially
ensured, identifying, evaluating, and implementing risk controls may or may not be
prevalent in health care, and lastly, the risk to individuals is significantly minimized by
preventing the occurrence of fire. The study requires data collection to prove these

hypotheses as true or false; hence, the deductive approach will be used.

3.4 Research Strategy

After defining the research philosophy and approach for the present study, the next step
involves identifying the research strategy. A research strategy is a framework that will
explain the main steps of how the aims and objectives of the study will be achieved, along
with the study's limitations. For evidence of fire safety and risk assessments currently
being used and practiced in health organizations in the UK, there is a need for the
perspectives of different healthcare professionals. Now, this perspective could either be
obtained through interviews or surveys. Interviews are relatively difficult to conduct.
To gather robust data needed to fulfil the aims and objectives in the study, it required that
more and more people present their ideas and Knowledge of fire safety and risk
assessment in a relatively easier way. The researchers of this study aimed to eliminate
the limitations of longer duration and tedious tasks associated with interviews. In
addition, the collection of numerical data was required to fulfil the requirements of the
hypotheses. Hence, the researchers chose the survey strategy for the present study. This
strategy also aligned with the chosen research philosophy and research approach. The
present survey is based on the SMART method, which involves forming specific,
measurable, achievable, relevant and time-bound questions.  The survey's target
population was also decided to be healthcare professionals who can answer the question

most reasonably. The survey method can be decided by the researchers themselves,
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which can increase the relevancy and eliminate limitations of the study. The choice of
the questions can be determined according to the responses needed i.e. open-ended

questions, multiple choice, rating scale, etc.

Hence, it can be deduced that the study is primary research. The survey in the present
study depends on a convenient sampling technique as this technique provides the most
favourable result in the limited time frame and financial resources. This technique can
have a limitation of selection bias, which can occur due to the selection of only a limited
and most relevant number of participants, thereby decreasing the generalizability of the
study findings. In this study, the sample size is 100. The participants are chosen based
on age, gender, nationality, and educational level. © However, the nationality and
educational level of the candidates are not included in the survey questions. However,
people who reside in the UK and have completed their medical or nursing training have

been included.

To access the chosen number of participants in the study, the survey is distributed through
various social media channels. Mainly, the Internet has provided access to healthcare
workers, Social media sites such as LinkedIn have been instrumental in selecting different
healthcare workers who can be contacted more personally. However, to gather more

responses, Facebook made it easier for the surveys to be distributed.

3.5 Research Choice and Time Frame

The research choice depends on the type of data that needs to be gathered for the study.
There are predominantly two types of research choices. The Mono Method and the
Mixed Method. The Mono method type of research choice is used when the data
collected for the study is either qualitative or quantitative. The mixed method type of

research choice is used when the data collected to fulfil the study aims and objective is
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both qualitative and quantitative. The present study of primary research in which the
data will be gathered through a survey strategy. Since only quantitative analysis will be
conducted in this study, the research choice selected is the Mono Method. The time
frame is decided by the time it took to conduct the study. The time frame in research
methodology is of two types, which decide the type of study. If the time taken to conduct
the study is longer, preferably one year or more, then it is considered a Longitudinal study.
If the study is conducted for less than one year, it is called a Cross-sectional Study. The
survey is a relatively easier and quicker method of collecting data. Hence, the present

study is cross-sectional.

3.6 Data Collection and Analysis

It is the process by which data is collected in the study. The data collection method used
in the present study is a Survey. A set of 15 questions are prepared in the multiple-choice
format. These questions aim to analyze and understand the awareness of fire safety and
risk assessments in the healthcare provider population. It also assesses the level of
preparedness among them.  The survey was conducted via Google Forms, which
analyzed the responses graphically. Further, statistical analysis was done via SPSS,

through which the descriptive statistical analysis was done.
Questionnaire:

The questions of the study will be based on the topic of following item. First two questions
are of demographic factors. 3 and 4" would of awareness regarding fire safety legislation
and safety protocols. Question 5™, 6" and 15" on the basis of fire risk assessment and rest

would be based on the Knowledge about fire Safety.
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Question number Item Type
Q1 Age Values
Q2 Gender Male/Female/Other
Q3 Awareness regarding Fire | Yes/No/Maybe
Safety Legislation in the UK
Q4 Awareness regarding fire | Yes/No/Maybe
safety protocols of individual
healthcare organizations in
the UK
Q5 Knowledge about fire risk | Multiple Choice Question
assessment
Q6 Knowledge about fire risk [ Multiple Choice Question
assessment
Q7 Knowledge about fire Safety | Yes/No/Maybe
Q8 Knowledge about fire Safety | Multiple Choice Question
Q9 Knowledge about fire Safety | Multiple Choice Question
Q10 Knowledge about fire Safety | Multiple Choice Question
Q11 Knowledge about fire Safety | Yes/No/Maybe
Q12 Knowledge about fire Safety | Yes/No/Maybe
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Q13

Knowledge  about  fire

Prevention

Multiple Choice Question

Q14

Knowledge about fire Safety

Yes/No/Maybe

Q15

Knowledge about fire risk

Yes/No/Maybe

assessment

The data analysis of data gathered through the questionnaire is analyzed using the
statistical software SPSS. It is a platform with vast amounts of statistical libraries
containing machine learning algorithms, text analysis, and open-source databases with a
high degree of integration with big data and is very easily connected to different
applications. This software allows users to analyze a wide range of data at all levels of
size and complexity, all while improving the efficiency of data analysis tools and
minimizing the risks. This software offered varied advantages which have been used for
conducting the data analysis by the researchers. Firstly, this platform has been chosen
as this provides an easy-to-use interface for all researchers. It also improves the level of

productivity of researchers by providing innovative graphical visualization of data.

3.7 Ethical Considerations

This study has been conducted after taking care of all the ethical considerations which
should have been included in the study. Ethical considerations are the morals and values
which should be abided by when conducting research. These are essential for upholding
the integrity of the work conducted and maintaining the highest professional standards.
Ethical consideration involves providing complete information about the study of the

project to the participants before involving them.  This is necessary to obtain prior
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informed consent before involving human participants. It is the researchers' duty to
understand the nature, aim, objectives, significance and risks involved in the study. The
present study is based on ethical values and adheres to research morals so that the
authenticity and reliability of the study can be maintained. The various principles of
ethical consideration in the research involve informed consent, voluntary participation,
and proper communication between all stakeholders. Ethical considerations are

important as they maintain accountability in the study and avoid conflict and misconduct.

Summary of the Chapter

The chapter involves a brief, detailed outline of the research methodology used in the
present study. The research philosophy used in the study is positivism, as it is necessary
where the quantitative measurements have to be done. The research approach will be
deductive as this will help the researchers prove the hypotheses in the present study by
collecting all the relevant data. The research strategy used in the present study is a survey
strategy for collecting the relevant data. Since only quantitative analysis is conducted,
the research choice is a mono method. The study is for a short period, and hence the
study is cross sectional. The collection for the study is done through an online survey

and the data analysis will be done through SPSS.
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CHAPTER 4: RESULTS

Background of the chapter

This chapter will have an in-depth analysis of the results obtained through the survey to
formulate the study's empirical findings. After the survey is obtained from 100 participants
who were healthcare practitioners, it is analyzed with the help of SPSS. The descriptive

statistics and correlation between the various variables were obtained.

4.1 Demographic Findings

The study's primary data was obtained with the help of Google Forms, an online surveying tool.
The sampling was done through social media platforms. A total of 100 participants have
provided the responses who have completed their medical and nursing degrees, and their ages
varied between 18 to above 38 years. As can be figured out from Table 1, out of the responses,
48% of the people who responded had their ages 18-24 years, while 25% of the respondents
were between 25-32 years. 21% of the responders were between 33-37, and only 6% were
above 38 years old.  The rationale behind selecting a relatively younger population of
healthcare workers who averaged between the ages of 18-24 years was to understand the early
perspectives of the healthcare workforce and to check their understanding and awareness of fire
safety and risk assessment before being specifically educated on the issue. Understanding this
is crucial as the individuals who are sufficiently aware of the fire safety problem will perform
their best in the event of fire accidents to improve their and others' safety. Table 2 provides
the percentages of different genders among the responders. Of the genders, 48% of the
responses were female, and 43% were male. The remaining 9% of responders chose not to
answer the question. A graphical representation of the above can be seen through the figures
5 and Figure 6.
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What is your age?

Frequency Percent Valid Percent Cumulative Percent
Valid Above 38 years 6 6.0 6.0 6.0
Between 18-24 years 48 48.0 48.0 54.0
Between 25-32 years 25 25.0 25.0 79.0
Between 33-37 years 21 21.0 21.0 100.0
Total 100 100.0 100.0

Table 1: Table represents the frequency and percentages of participants who were in their respective

age groups

What is your Gender?

Frequency Percent Valid Percent Cumulative Percent
Valid Female 48 48.0 48.0 48.0
Male 43 43.0 43.0 91.0
Prefer not to say 9 9.0 9.0 100.0
Total 100 100.0 100.0

Table 2: The table represents the gender distribution of the participants
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What is your age?

Above 38 years Between 15-24 years Between 25-32 years  Between 33-37 years

What is your age?

Figure 5: This figure graphically represents the distribution of different age groups within the

population of responders
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What is your Gender?

Female Wale Prefer not to say

What is your Gender?

Figure 6: The figure represents the distribution of different genders in the population of

responders
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4.2 Findings of assumptions-based questions on knowledge and awareness of

fire safety among the population of healthcare providers

The following findings obtained through the survey are based on some assumptions. These
are 0=Maybe, 1=Yes, 2=No, and 3=Can't say. There were various questions in the survey which
aimed to evaluate the Knowledge and awareness of the healthcare workers about fire safety.
The question which assessed the 'Need for specific legislation for fire safety' has been answered
by all the 100 responders. It can be inferred from Table 3 and Figure 7 that 67% of the
respondents answered positively that specific legislation regarding fire safety in healthcare
should be formulated. 24% of the respondents provided with No while the rest 9% were unsure

of the need for fire safety legislation and responded with a Maybe.

Do you think it should be necessary to have legislation regarding fire safety and risk assessments in

healthcare?
Frequency Percent Valid Percent Cumulative Percent
Valid Maybe 9 9.0 9.0 9.0
No 24 24.0 240 33.0
Yes 67 67.0 67.0 100.0
Total 100 100.0 100.0

Table 3: The responses highlighting the need for specific legislation regarding fire safety and risk

assessment in healthcare in the UK.
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Do you think it should be necessary to have legislation regarding fire safety and risk assessments in
healthcare?

60

40

Frequency

20

Maybe Mo Yes

Do you think it should be necessary to have legislation regarding fire safety and risk assessments in
healthcare?

Figure 7: Graphical representation of the responses to the question assessing the ‘Need of specific

legislation for fire safety’.

The next question enquired about 'the need for fire safety protocols and regulation made by individual
health care organizations'. About 70% of the participants responded with a Yes, which proves that
the participants were well aware of the repercussions of not having fire safety protocol and standards
in healthcare organizations. 18% of the participants responded with a No and 12% were not sure
about the need of individual standards and regulation by each health care organization and hence

responded with a Maybe as depicted in Table 4 and Figure 8.

Do you think that necessary fire risk assessment protocols should be developed by all healthcare

organizations?

Frequency Percent Valid Percent Cumulative Percent
Valid Maybe 12 12.0 12.0 12.0
No 18 18.0 18.0 30.0
Yes 70 70.0 70.0 100.0
Total 100 100.0 100.0
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Table 4: The responses highlight the need for fire safety and risk assessment protocols by health care

organizations.

Do you think that necessary fire risk assessment protocols should be developed by all healthcare
organizations?

&0

Frequency

20

Maybe Mo Yes

Do you think that necessary fire risk assessment protocols should be developed by all healthcare
organizations?

Figure 8: The given figure graphically represents the need for fire safety and risk assessment

protocols by health care organizations.

The next assumption-based question evaluates 'the need and awareness about fire safety drills in the
healthcare organizations." All the 100 participants responded to these questions. From Table 5 and
Figure 9, it can be inferred that 64% of the participants responded with a Yes, proving that the
healthcare providers realize the need for fire safety drills in the healthcare organizations and would
willingly participate wherever they were given an opportunity. 27% of the participants responded
with a No and 9% with a Maybe. This proves that more awareness and education is required among

the healthcare workers regarding fire safety drills to instil readiness for fire accidents.
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Do you think that it should be compulsory to have fire drills in healthcare organizations?
Frequency Percent Valid Percent Cumulative Percent
Valid Maybe 9 9.0 9.0 9.0
No 27 27.0 270 36.0
Yes 64 64.0 64.0 100.0
Total 100 100.0 100.0

Table 5: The table highlights the responses to the need and awareness about fire safety drills in

healthcare organizations.

&0

Frequency

20

Do you think that it should be compulsory to have fire drills in healthcare organizations?

Maybe Mo Yes

Do you think that it should be compulsory to have fire drills in healthcare organizations?

Figure 9: The given figure is the graphical representation of the responses for the evaluation of the

need for fire safety drills in healthcare organizations.

The participants were asked about 'the need for fire alarms in all hospital areas or only at specific

areas. As can be inferred from Table 6 and Figure 10, about 64% of the participants responded with
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a Yes that fire alarms should be present in all the areas in the hospitals including parking washrooms,
visitor rooms, etc. 21% of the participants responded with a No while 15% responded with Maybe
which clearly showed the lack of Knowledge about the uses and benefits of healthcare professionals

about fire alarms.

Do you think fire alarms should be present in all the areas in hospitals?
Frequency Percent Valid Percent Cumulative Percent
Valid Can’t say 15 15.0 15.0 15.0
No 21 21.0 21.0 36.0
Yes 64 64.0 64.0 100.0
Total 100 100.0 100.0

Table 6: The table represents the responses for the need of fire alarms in all the areas in the hospital

Do you think that it should be compulsory to have fire drills in healthcare organizations?

&0

Frequency

20

Maybe Mo Yes

Do you think that it should be compulsory to have fire drills in healthcare organizations?
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Figure 10: This figure is a graphical representation of the responses of the participants to the question

of the need of fire alarms in all the area in the hospital

Healthcare providers are well aware of different chemicals which are flammable and combustible and
can easily catch fire so they were asked whether these flammable and combustible chemicals should
be kept in a separate facility to prevent them from catching fires. It can be inferred from Table 7 and
Figure 11 that 70% of the healthcare providers responded with a Yes, while 15% responded with a
NO and 15% responded with a Maybe.  This highlights the fact that the healthcare workers
understand that many fires can be avoided if chemicals are kept separately where minimum number

of people are present.

Do you think that chemicals that catch fire easily should be kept in a separate facility to prevent

accidents?
Frequency Percent Valid Percent Cumulative Percent
Valid Maybe 15 15.0 15.0 15.0
No 15 15.0 15.0 30.0
Yes 70 70.0 70.0 100.0
Total 100 100.0 100.0

Table 7: The table highlights the frequency of responses and percentage of participants for the

question that assesses the need to keep chemicals separately.
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Do you think that it should be compulsory to have fire drills in healthcare organizations?

&0

Frequency

20

Maybe Mo Yes

Do you think that it should be compulsory to have fire drills in healthcare organizations?

Figure 11: The given pie chart is the graphical representation of the percentage of participants for the

question that assesses the need to keep chemicals separately.

The participants were also asked whether 'it is important to have the maps of important emergency
exhaust in all the areas in the hospital'. The participants’ responses can be inferred from Table 8 and
Figure 12. About 65% of the participants responded with a Yes, while 19% responded with a No

and 16% responded with a maybe.

Do you think it is important to install maps for emergency exits in all the areas in hospitals?
Frequency Percent Valid Percent Cumulative Percent
Valid Maybe 16 16.0 16.0 16.0
No 19 19.0 19.0 35.0
Yes 65 65.0 65.0 100.0
Total 100 100.0 100.0
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Table 8: The table highlights the need to install maps in the hospital for all the emergency exits in the

hospital.

Do you think it is important to install maps for emergency exits in all the areas in hospitals?
E Maybe

Mo

W ves

Figure 12: The figure highlights the percentage of different responses from the participants when they

were asked about the need for fire alarms in all the areas in the hospital

Next the participants were asked about ‘the need for use of advanced technology in fire safety and
risk assessments in the hospitals’. The participants' responses can be inferred from the Table 9 and
Figure 13. 71% of the participants responded with a Yes, which highlights the fact that the majority
of the healthcare professionals are aware of the use of technology in fire safety. 19% of the

participants responded with a No, and 10% of the participants responded with a Maybe.

Do you think technology can be used for conducting fire risk assessments?

Frequency Percent Valid Percent Cumulative Percent
Valid Maybe 10 10.0 10.0 10.0
No 19 19.0 19.0 29.0
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Yes 71 71.0 71.0 100.0

Total 100 100.0 100.0

Table 9: The table highlights the responses of participants when enquired about the need for the

integration of technology in fire safety and risk assessments.

Do you think technology can be used for conducting fire risk assessments?
.Maybe
Mo
Wves

Figure 13: The figure represents the percentage of different responses of the participants.

4.4 Findings of the Knowledge-based Questions

The participants were asked to evaluate their level of Knowledge and general awareness of fire safety
and risk assessments in healthcare organizations in the UK. The question asked was about 'the major
component of fire risk assessments'. Of the four options provided to the participants, 37% responded
that Fire hazards are the most important component of fire risk assessment, as shown in Table 10 and
Figure 14. 33% of the participants responded that the Budget is the most imprint component of fire
risk assessments. 20% responded that emergency exit is the most important component of fire risk

assessment, while only 10% said that patients are the most important component.

What is the major component of fire risk assessments?

59



Frequency Percent Valid Percent Cumulative Percent
Valid Budgets 33 33.0 33.0 33.0
Emergency Exits 20 20.0 20.0 53.0
Fire hazards 37 37.0 37.0 90.0
Patients 10 10.0 10.0 100.0
Total 100 100.0 100.0

Table 10: The table represents different responses of the participants when assessed on the most

important component of fire safety risk assessment.

What is the major component of fire risk assessments?

Frequency

Budgets Emergency Exits Fire hazards Patients

What is the major component of fire risk assessments?

Figure 14: The figure shows which component according to the study population is the most important

component of fire risk assessment.

Next, the participants were asked about 'the frequency of fire risk assessments which they think
should be done'. 47% of the participants responded that the risk assessment should be done annually,
while 26% responded that they should be done biannually. 18% of the participants said that it should
be done every 2 years, while only 9% of the participants responded that it should never be done. This

percentage depicts that healthcare providers understand the need for fire safety risk assessments.
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How many times do you think the fire risk assessments should be done?
Frequency Percent Valid Percent Cumulative Percent
Valid Annually 47 47.0 47.0 47.0
Biannually 26 26.0 26.0 73.0
Every two years 18 18.0 18.0 91.0
Never 9 9.0 9.0 100.0
Total 100 100.0 100.0

Table 11: The table represents the responses of the participants when assessed about the frequency of

compulsory risk assessments.

50

40

30

Frequency

20

How many times do you think the fire risk assessments should be done?

Annually Biannually Every two years MNever

How many times do you think the fire risk assessments should be done?

Figure 15: The figure shows the percentage of frequency of risk assessment in the healthcare sector.

The participants were then asked about ‘the most at-risk population during a fire accident in a hospital'.

61% of the participants, which also firm the minority, responded that disabled patients and visitors
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firm the most at-risk population and is the highest risk during fire accidents in a hospital. 22% of
the participants responded that hospital staff is at the highest risk, and 17% responded that

administration is the highest risk during a fire accident, as inferred from Table 12 and Figure 16.

Who do you think is the most at-risk during fire evacuations?

Cumulative
Frequency Percent Valid Percent Percent
Valid Administration 17 17.0 17.0 17.0
Disabled patients and visitors 61 61.0 61.0 78.0
Hospital Staff 22 22.0 22.0 100.0
Total 100 100.0 100.0

Table 12: The table represents the responses of the patient when asked about the most at-risk group

of people in a fire accidents at a hospital

Who do you think is the most at-risk during fire evacuations?

[ Administration

Wl Disabled patients and visitors
W Hospital Staff

Figure 16: The pie chart represents the most at-risk group of people in a fire accidents at a hospital

The next question the participants were asked was about the ‘area which should have the maximum
measures of fire safety in a hospital'. The majority of the participant as it can be inferred through the

Table 13, 42% of the participants responded that patient rooms are the areas which should have the
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maximum measures of fire safety. 33% of the participants responded that parking lots should have
the maximum safety measures, 17% participants responded to pantries while 8% participants

responded that visitors’ areas should have the maximum measures of fire safety.

Which area in a hospital should have the maximum measures for fire safety?

Frequency Percent Valid Percent Cumulative Percent
Valid Pantry 17 17.0 17.0 17.0
Parking lots 33 33.0 33.0 50.0
Patient rooms 42 42.0 42.0 92.0
Visitors area 8 8.0 8.0 100.0
Total 100 100.0 100.0

Table 13: The table represents the responses about the area which should have the maximum safety

measures in the hospital

Which area in a hospital should have the maximum measures for fire safety?
.Pantry

W Parking lots
B Patient rooms
[ visitors area

Figure 16: The figure shows the areas with the maximum fire safety measures according to the

participants in the survey.

The next question that the participants were asked was about ‘the easiest way with which they could

integrate fire safety training for healthcare workers practically in their routines’. The maximum
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number of participants responded that the fire safety training for healthcare workers could be
integrated practically by conducting regular fire drills. 22% responded that by conducting monthly
meetings, fire safety training could be integrated practically, 21% said that through annual meetings
while 8% said that by taking classes for the healthcare workers, fire safety training could be integrated
practically for the healthcare workers. These responses could be inferred from the Table 14 and Figure

17 provided below.

What do you think is the easiest way hospitals can integrate fire safety practically?
Cumulative
Frequency Percent Valid Percent Percent
Valid By conducting fire drills 49 49.0 49.0 49.0
By monthly meetings 22 22.0 22.0 71.0
By taking classes 8 8.0 8.0 79.0
Through annual meetings 21 21.0 21.0 100.0
Total 100 100.0 100.0

Table 14: The table illustrates the responses of the participants when enquired about the easiest way

fire safety can be integrated by the hospitals most practically.
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What do you think is the easiest way hospitals can integrate fire safety practically?

E By conducting fire drills
Il By monthly meetings

M By taking classes

[ Through annual mestings

Figure 17: The figure depicts the easiest way with which hospitals could integrate fire safety most

practically.

The last question the participants were asked was the 'most common material which can be used for

prevention of fires in the hospitals' The majority of participants (61%) responded that fire resistant

materials should be the most common material of fire prevention in hospitals.

26% responded that

open floor plans should be the most common for fire prevention in the hospitals. At the same time,

13% responded that the aesthetic should be most common to prevent hospital fires. The responses

provided by the participants can be seen in the Table 15 and Figure 18 provided below.

What should be the most common material for fire prevention in hospitals?

Frequency Percent Valid Percent Cumulative Percent
Valid Aesthetics 13 13.0 13.0 13.0
Fire resistant materials 61 61.0 61.0 74.0
Open floor plans 26 26.0 26.0 100.0
Total 100 100.0 100.0

Table 15: The table illustrates the responses of the participants when asked about the most common

material for prevention of fire in the hospital.
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What should be the most common material for fire prevention in hospitals?

H Aesthetics

M Fire resistant materials
M Cpen floor plans

Figure 18: The figure depicts the most common material that can be used for fire prevention in the

hospital

4.5 Descriptive Analysis on the basis of Assumption-based questions

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Do you think it should be necessary to have 100 0 2 1.15 .557
legislation regarding fire safety and risk
assessments in healthcare?
Do you think that necessary fire risk 100 0 2 1.06 547
assessment protocols should be developed by
all healthcare organizations?
Do you think that it should be compulsory to 100 0 2 1.18 575
have fire drills in healthcare organizations?
Do you think fire alarms should be present in 100 1 3 151 745
all the areas in hospitals?
Do you think that chemicals that catch fire 100 0 2 1.00 .550
easily should be kept in a separate facility to
prevent accidents?
Do you think it is important to install maps for 100 0 2 1.03 .594
emergency exits in all the areas in hospitals?
Do you think technology can be used for 100 0 2 1.09 .534
conducting fire risk assessments?
Valid N (listwise) 100
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A mean value of 1.15 defines that it must be necessary for the healthcare businesses to have legislation
associated with fire safety and risk assessments. Moreover, 1.06 mean defined that 90% people opted
yes to state that fire assessment protocols must be evolved by healthcare firms. Also, the mean value
of 1.18 defines that fire drills need to be integrated into the healthcare systems in the UK. The
standard deviation value of all three points defines that the data is likely to be scattered with the value
between .5 and .6. Fire alarms must be compulsory for healthcare as defined by the descriptive data
and defines that standard deviation of .745 that data is the least scattered with the original value. This
can be understood by all elements with a mean value of 1.51, 1.0, 1.03, and 1.09, defined that
chemicals catches the fires easily in the healthcare sector, installing maps for the emergency exists in
the healthcare sector leads to better-escaping places and deals with the risks as well.  Also, the
integration technology within the healthcare risks assessments evaluated the overall value of the

healthcare business.

4.6 Correlation Analysis

Correlations
Do you
think it Do you
should  be think  that
necessary to Do you think chemicals Do you
have that necessary that  catch think it is Do you
legislation fire risk Do you think fire easily important to think
regarding assessment that it should should  be install maps technology
fire safety protocols be kept in a for can be used
and risk should be compulsory to separate emergency for
assessments developed by have fire drills facility to exits in all conducting
in all healthcare in healthcare prevent the areas in fire risk
healthcare? organizations? organizations? accidents? hospitals? assessments?
Do you think it should be Pearson 1 467 .388™ .395™ .017 .294™
necessary to  have Correlation
legislation regarding fire Sig. (2-tailed) .000 .000 .000 .868 .003
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safety and risk N 100 100 100 100 100 100
assessments in

healthcare?

Do you think that Pearson 467" 1 A4T .3357 -.006 293"
necessary  fire  risk Correlation

assessment  protocols Sig. (2-tailed) .000 .000 .001 .956 .003
should be developed by N 100 100 100 100 100 100
all healthcare

organizations?

Do you think that it Pearson .388™ 447 1 223" .014 210"
should be compulsory to Correlation

have fire drills in Sig. (2-tailed) .000 .000 .026 .893 .036
healthcare N 100 100 100 100 100 100

organizations?

Do you think that Pearson .395™ .335™ 223" 1 .309™ 44T
chemicals that catch fire Correlation

easily should be kept ina Sig. (2-tailed) .000 .001 .026 .002 .000
separate  facility to N 100 100 100 100 100 100

prevent accidents?

Do you think it is Pearson .017 -.006 .014 .309™ 1 278"
important to install maps Correlation

for emergency exits in Sig. (2-tailed) .868 .956 .893 .002 .005
all the areas in hospitals? N 100 100 100 100 100 100
Do you think Pearson .294™ 293" 210" A4T 278" 1
technology can be used Correlation

for conducting fire risk Sig. (2-tailed) .003 .003 .036 .000 .005

assessments? N 100 100 100 100 100 100

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

The above data showed no strong correlation between all the elements and variables attached in the
above table. Also, the above data defined that there is only a positive correlation but with the
moderate value and the least relation between them. The data even represented that the value attached
in the above table is less than .5, which defines that all variables have a low or weak correlation. This
can be understood with the use of the example that is, if it is necessary to have fire legislation at the

workplace or healthcare sector or premises, then it is necessary to have fire drills, risk assessments,
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installation of maps and integration of the technology in the workplace to reduce the risks of the fire

in the healthcare sector.

4.7 Summary of the findings

After reviewing the findings, it can be concluded that females between the ages of 18 and 24 have
the maximum participation in the survey. The healthcare workers believe that there should be
legislation regarding fire safety and risk assessments in healthcare and all healthcare organizations
should develop the fire risk assessment protocols. Moreover, according to the participants, fire
hazards are the most important components of risk assessments which should be conducted annually.
The majority of the participants believe that it should be compulsory to have fire drills in healthcare
organizations. Disabled patients and visitors are the group of population with the maximum risk
during fire accidents.  The patient rooms should have the maximum measures for fire safety.
Conducting fire drills according to the participants is the easiest way hospitals can integrate fire safety
practically. Most healthcare workers also believe that fire alarms should be present in all hospital
areas and chemicals that catch fire easily should be kept in a separate facility to prevent accidents.
At the same time, it is important to install maps for emergency exits in all hospital areas and
technology can be used for conducting fire risk assessments. Fire-resistant materials are the most
common material for fire prevention in hospitals. It was also concluded that conducting fire drills is
the easiest way hospitals can integrate fire safety practically. Lastly, patient rooms should have the

maximum measures for fire safety.
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CHAPTER 5: DISCUSSION

Background of the Study

This chapter provides a comprehensive explanation of the results obtained in this study.
The discussion of the results obtained through the quantitative study is crucial to explain
the rationale behind the type of results and data obtained after the survey used in
quantitative analysis. The data collection in this study has been done with a survey
strategy where 15 questions that investigated the participants’ awareness and knowledge
of fire risk assessment and safety were included. Then, the responses obtained through
these questions were quantitatively analyzed through the data analysis tool SPSS. The
descriptive analysis and correlation were obtained. Further, in this section, the
quantitative data will be discussed with the help of evidence available through scientific
investigations, and implications, opportunities, and limitations of fire safety and risk

assessments will be discussed.

5.1 Level of Awareness and Knowledge among the healthcare

professionals in the UK regarding Fire Safety and Risk Assessments

The data gathered through the survey provides interesting insights about fire safety and
risk assessments among healthcare professionals in the UK. Firstly, the sample population
for the survey also included people between 18-38 years of age. These people also
included medical students who are in the early stages of their medical careers. They are
included to understand their level of awareness, knowledge, and preparedness in the field
of risk assessment and fire safety. The majority of participants are a relatively younger
population of healthcare workers who averaged between the ages of 18-24 years to

understand the early perspectives of the healthcare workforce and to check their
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understanding and awareness of fire safety and risk assessment before being specifically
educated on the issue. Understanding this is crucial as the individuals who are sufficiently
aware of the fire safety problem will perform their best in the event of fire accidents to

improve their and others' safety.

The results obtained for the level of awareness in the healthcare professionals in the UK
healthcare sector, although there are varying levels of awareness, it can be said that the
majority of healthcare professionals are aware of various facets of fire safety and risk
assessments. Healthcare professionals understand the need for fire safety and risk
assessments and the legislation associated with it. A study by Sujan et al. (2015) also
provides insights into the level of awareness of fire safety and risk assessments. The
researchers state that healthcare professionals in the UK healthcare sector have developed
a robust awareness and understanding of fire safety and this enables the healthcare
professionals to adopt a proactive and risk-driven approach for risk assessment and fire
safety. This understanding of the risk levels in healthcare settings has enabled healthcare

organizations to implement an acceptable level of safety.

This understanding has provided the need for fire drills in these healthcare organizations
and the responses obtained from the participants have proved that the healthcare providers
realize the need for fire safety drills in the healthcare organizations and would willingly
participate wherever they were given an opportunity. However, not all healthcare
professionals recognize the need for fire drills which is seen from the responses of
participants. This proves that more awareness and education are required among
healthcare workers regarding fire safety drills to instill readiness for fire accidents. The
awareness regarding fire safety also enables people to understand the need for fire alarms.

The study by Omidvari et al. (2020) provided evidence of the need for automatic fire
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alarms. The researchers state that the absence of automatic fire alarms can increase the
need for fire accidents. Another study by Agus Salim etal. (2023), states that the policies
regarding fire safety in all settings, including healthcare settings, must have automatic
fire alarms as an important fire safety management equipment. Wroblewski et al. (2022),
through their studies, also establish that fire safety risks are reduced to a significant level
when the fire alarms, along with other equipment such as automatic sprinkler systems,
hydrant systems etc., are used for the mitigation of fires as part of the fire prevention in
healthcare settings. These reduced the risk of many casualties and saved thousands of

lives and property.

Healthcare providers are also aware of distinct types of risks in healthcare settings.
Through the survey, it has been recognized that chemicals are as important in initiating
fire accidents as electrical systems. The healthcare providers were well aware of different
flammable and combustible chemicals that can easily catch fire, so they were asked
whether these flammable and combustible chemicals should be kept in a separate facility
to prevent them from catching fires. Most of them favored a separate facility for storing
the chemicals required in the hospitals, especially oxygen cylinders. This also highlights
that healthcare workers understand that many fires can be avoided if chemicals are kept
separately where a minimum number of people are present. There are many studies that
state that this can reduce the chances of fire accidents in hospitals. A study by Majd et al.
(2020) provides evidence of the credibility of these findings obtained in this study. The
researchers state that chemicals pose a significant risk of fires in healthcare settings.
According to them, every hospital should have a disaster preparedness plan established
and there should be a distinct section of disasters through chemicals. They further
highlight that the plan should have three main categories: hospital preparedness, chemical

incidents and response to disasters through chemicals. This proves that chemicals pose a
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serious threat of fire accidents. Further, a study by Choudhary et al. (2020) demonstrated
that chemical fire accidents have become very common these days as seen from the high
amount of fire accidents during COVID-19. The hospitals should have staff trained to
avoid and handle such accidents. The staff should have the knowledge of the chemicals
used in healthcare settings that could initiate fire accidents such as oxygen cylinders, so
that they can be mindful to keep them separately from the mainstream patents and visitor
area and in case they are being used, their proper functionality must be ensured so that
false functioning can be detected and any disaster can be avoided. Mondal et al (2020)
also contribute to this by stating that the assessments of chemical fire accidents must be
done through various evaluations available such as the Fire and Explosion Index, Dow

Chemical Index, etc.

Further, in case of fires in the hospital premises, it is important to have emergency routes
or exits which can help in quick evacuation of the hospitals and minimum loss of lives.
The findings obtained in this study point toward the awareness of healthcare professionals
that it is important to have emergency exits for emergency evacuation in the hospital
premises. These findings are supported by many studies. According to Sahebi et al.
(2021), in order to achieve a robust level of hospital preparedness. It is important to have
exit plans and routes for quick evacuation. Further, they also highlight that during a
hospital evaluation process, the safety of patients and the maintenance of their health are
of primary concern. Hence, along with the affirmation of the emergency eye, it is
important that there are emergency exit drills so that the staff can quickly understand their
roles in case of emergency eviction and all the people including the patient, staff, and

visitors can evacuate the hospital premises in time.
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The use of technology is increasing in fire safety and risk assessment and hospitals and
healthcare workers are recognizing its utility. The findings of this study highlight the fact
that the majority of healthcare professionals are aware of the use of technology in fire
safety. Sanni-Anibire et al. (2020), state in their study that technology in fire safety and
risk assessment is effective for early detection of possibility of fires through the analysis
of various factors such as temperature, smoke and gas level in the environment. In
addition, they also state that various advanced technologies such as the Internet of Things
are effective in the real-time analysis and collection of data of fire hazards. Another study
by D’Orazio et al. (2020), states that technology enables the various stakeholders
involved in the fire safety and risk assessments. to effectively communicate with each
other. Technology increases communication and coordination to improve fire safety and
the construction of buildings. Jamil et al. (2020), provide utility of the Internet of Things
in the detection of fires through loT-enabled smoke detection, which can automatically
prevent fires through the activation of fire suppression systems and other electrical
equipment while providing emergency fire alerts to all the people in the hospitals. Sharma
et al. (2020), state that the Internet of Things reduces the time taken to detect the
possibility of fires as compared to manual risk assessments. The storage of all the data in
the cloud increases the access to all the authorized personnel which increases the
transparency and accountability of healthcare organizations. It also enables the optimum
use of all the resources available for fire safety and risk assessments. However, a study
by Rashid et al. (2023), provides the limitation of the use of technology. According to
researchers, advanced technologies such as the Internet of Things have a high cost for the
installation and maintenance of fire safety technology. The researchers state that these
technologies are very expensive and cannot be afforded by all hospitals. Other

technological equipment in fire safety such as automatic sprinkler systems are majorly
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expensive and have high overhead costs. He et al. (2023), also provide evidence that these
technologically advanced systems are complex and require a high level of expertise and
training for their functioning and maintenance. Yesmin et al. (2022), state that these
technology-based equipment are prone to malfunction and disruptions and lower

productivity.

Three technological instruments are also prone to cyber-attacks. Further, the findings
were obtained from the questions regarding the knowledge of healthcare workers on
various components of fire safety and risk assessments. According to the findings
obtained, it is found that fire hazards are the major components of fire risk assessments.
The risk assessments must evaluate all the points and areas that act as fire hazards in the
hospitals. Kelly et al. (2021), state that hospitals should have comprehensive fire risk
assessments so that all the fire hazards could be identified in a robust manner. The fire
risk assessments should maintain a safety checklist where all the safe components and
those which are unsafe must be listed so that they could be identified in time of fire
incidents. Further, some of the participants also said that budgets are the most important
component of fire risk assessment. This is also supported by some studies, such as
Azarmi et al. (2022), which state that budget forms an important requirement for the
installation of modern equipment for risk assessments and employing experts who could
identify all the areas that could lead to fire accidents. Another study by Lestari et al.
(2022), also states that the budget should be prioritized in fire safety management so that
disaster preparedness can be increased. Some of the participants also highlighted that
emergency exits form a major component of fire safety risk assessments. According to
them, the presence of emergency exit ways should be evaluated to ensure that there are
enough exits to evacuate the people present in the hospitals without any casualties. Some

studies are also in favor of this, such as those by Bayat et al. (2020), which provide the

75



importance of emergency exits for the seamless and casualty-free evacuation of patients,

visitors, and staff during fire accidents.

Further, the findings provide evidence of the preferred number of times fire safety risk
assessment should take place according to the healthcare workers involved in the study.
The results found that a majority of these participants were in favor of risk assessments
being conducted annually and some said, it should be biannually. Some participants also
said it should be once every two years. The empirical evidence of the number of times
risk assessments should be carried out can be provided through many studies. A study by
Sunindijo et al. (2020), found out through their quantitative assessment that fire
assessments are successful when done once every year. The authors found that
comprehensive fire assessment must take place in a timely manner. However, a biannual
assessment will require substantial financial prowess and many essential resources which
could hamper the distribution of monetary resources in other areas in the hospitals. Hence,
they concluded that an annual fire risk assessment will provide the essential knowledge
and safety guidelines to prevent fire in hospitals. Another study by Grimaz et al. (2021),
states that when any construction or structural modification takes place in the hospital fire
assessment should take place. This is because these constructions and modifications can

increase the chances of fire hazards in the hospitals.

The findings provided the population which is at the most risk of fire accidents in
hospitals. The participants concluded that disabled patients and visitors are at the highest
risk during fire accidents in hospitals. This is since disabled patients cannot move
promptly to save themselves in case of fire accidents. The visitors, on the other hand, do
not possess knowledge of the emergency exits in the hospitals and may find it difficult to

evacuate the hospital premises during fire accidents. The participants also said that after
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patients and visitors, the staff is at the maximum risk. These findings are supported by
many studies. Egodage et al. (2020), state that disabled people are highly vulnerable
during fire accidents. It is difficult to evacuate them during a fire accident. The critically
ill patients and those on life support also form a population which is at risk during fire
accidents due to the lack of facilities for their evacuation. Suhaili et al. (2020), state that
the disabled and critically ill patients are at the highest risk as they are unable to self-
evacuate during critical fire accidents. The study by Barten et al. (2021), states that
hospitals should maintain a log of visitors entering the hospital. This is required so that
during fire accidents, it can be ensured that all the visitors are safely evacuated from the

hospital.

Further, the findings also provided evidence of the areas where the maximum measures
of fire safety must be present, These attributed to the areas which are at the maximum
risk of fire. The findings suggest that patient rooms are the areas that should have the
maximum fire safety measures. This is because these are also the areas that are at the
highest risk of fire accidents. The patient's room contains many electronic devices which
cause fire accidents. In addition, chemicals and gasses such as oxygen cylinders are
present in these rooms. These can catch fires and cause major accidents. Various studies
provide evidence in support of these findings. Capolongo et al., (2020) study states that
all patient rooms must have specialized facilities for safeguarding against fire hazards,
especially chemicals and glasses. Another study by Che Huei et al. (2020), also states that
there are many fire hazards in the patient rooms including many electrical equipment,
various chemicals and oxygen cylinders which pose a serious threat to the patient's life
and increase the chances of fire accidents. In such a case, it is vital to have fire safety
hazards in the patient rooms. There are many ways through which fire safety training is

being integrated into the routines of healthcare providers. The healthcare workers were
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enquired about the most preferred way to integrate fire safety training. According to the
findings obtained in the study, the maximum number of participants responded that the
fire safety training for healthcare workers could be integrated practically by conducting
regular fire drills. Some of the participants also were in favor of conducting monthly
meetings, and fire safety training could be integrated practically. Annual meetings and
fire safety classes were also the preferred method of providing fire safety training to
healthcare professionals. According to the study conducted by Menzemer et al. (2024),
regular fire drills are crucial for the knowledge and awareness of the staff, and healthcare
workers so that they can be trained optimally in the evacuation process of the patients and
their peers and colleagues. Truong et al. (2022) also state that fire drills provide healthcare
workers practical experience and skills to deal with fire accidents, which is crucial in case
of fire accidents. Jaafar et al. (2023), state that in the UK, many hospital accreditation
organizations including NHS consider whether the hospitals are engaged in fire safety
education and training. These are considered a crucial measure to obtain higher grading
among the hospitals. Casey et al. (2021), monthly safety training is considered a crucial
tool for educating healthcare workers for integrated safety training which helps in
providing comprehensive education about all the fire hazards in the hospital, ways to
mitigate these fire hazards, and steps to be taken in the fire accidents such as
communicating with all the peers and safe evacuation of patients, visitors and staff.
Another study by Duryan et al. (2020) states that conducting fire safety meetings is
important for effective knowledge transfer and can be integrated into the safety, health,
and environment meetings for better mitigation of the issue of fire hazards and better
planning of evacuation plans. On the contrary, a study by Iflaifel et al. (2020), provides
evidence that conducting annual meetings is better to educate healthcare workers about

fire safety measures. According to the World Health Organization (2020), the operational
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framework for primary healthcare centers should also have an annual meeting to educate
healthcare workers on the proper safety measures in healthcare settings including fire
safety measures. Lastly, the findings found that fire-resistant materials are the most
effective in reducing the chances of fire accidents and the extent of damage caused by
them. This result is supported by Altaie et al. (2023), who provided evidence that fire-
resistant materials can effectively prevent fire accidents through their study. Further, they
also prove that regular timely revision of these materials can reduce the risk of fire and
prevent any human casualties. These materials are also used in the fire safety plans. Ili¢
et al. (2021), state that these materials provide passive protection to keep the fire
compartmentalized in a specific place and prevent the spread of fire. This allows the
people to evacuate the place reducing the risks of casualties. Further, Mullins-Jaime, and
Smith, (2022), in their study state that fire-resistant material increases the level of
protection from fires and improves the safety of life. Irwanto et al. (2023), through their
studies, state that these fire-resistant materials can be installed on walls, floors, ceilings,
doors, etc. Through these, it creates protective compartments to help prevent the spread
of fires. However, there are many limitations of fire-resistant material that should be
considered before use in healthcare settings. There are various kinds of fire-resistant
materials in the markets. Many of them are Fire-resistant Materials that can be sprayed
on multiple surfaces. Still, their limitation lies in their potential to release toxic substances
that can harm the health of people (Kim et al. 2021). The surface-coated fire-resistant
material, although having proper functionality, hampers the aesthetics of the place. In
addition to that, there are many cheaper and low-quality varieties available that pose risks
to human health, property and the environment (Mohd Sabee et al. 2022). The fire-
resistant panels are also installed to enhance the safety of hospitals but these are

considerably higher costs which limits their usability (Van Coile et al. 2023). In addition
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to this, there are other dangers associated with fire-resistant materials. The poor quality
of fire-resistant material often leads to a higher spread of fires. The low quality of fire-
resistant material burns to produce black smoke which can cause air pollution, pose a high
amount of risks to the human, and even hamper evacuation (Nayeb, and Aydintan, 2022).
These materials also do not meet the criteria set by the government and hence can pose
legal and policy-related issues for the hospitals. With the above data, it has been examined
that hypothesis are found to be true. Through the identification and mitigation of potential
hazards, the safety and welfare of patients are substantially ensured. Also, Identifying,
evaluating, and implementing risk controls are prevalent in health care would even

consider to be true.

5.2 Implications of Fire Safety and Risk Assessment for Government in

the UK

The number of fire accidents has increased in recent years. This increase was especially
during the COVID-19 pandemic due to the increase in the number of oxygen cylinders
used by the patients. As a result of this, the government of the UK has created and revised
several laws and policies related to fire safety and risk assessment post-pandemic. The
most implemented law by the government and adopted by a majority of buildings
including healthcare organizations is the Fire Safety (England) Regulations 2022 which
came into effect on 23 January 2023 (Murphy, and Lakoma, 2023). There are a number
of implications of fire safety and risk assessment on the government. These are the
allocation of responsibilities in a building that is occupied by many people. These include
both residential buildings and healthcare organizations. The government mandates
specific responsibilities to the owners of the buildings, managers of the healthcare

organization or designated responsible persons who will be responsible for driving the
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whole process of evacuation in the event of fire accidents (Sarvari et al. 2024). Regular
fire risk assessments and creating awareness among the staff and building residents are
the responsibility of these people. This is done to ensure that accountability is maintained
and compliance and regulations are followed. The government also created many laws
and regulations for the regular inspection of the external wall systems in these buildings
(Arewa et al. 2021). This is because these are also a major cause of fire accidents. Timely
inspections are carried out for the maintenance and mitigation of risks and hazards. The
government also formulated many policies for the robust evaluations of fire hazards and
creating strategies for addressing these risks (Law, and Hadden, 2020). The proper
communication between and across various channels is also done by the government.
They ensure that the people are well-informed and well-educated regarding various safety
norms and measures. The communication between stakeholders related to fire safety
should be transparent and provide all the knowledge, facts, and data regarding various
strategies for fire safety, the process of evacuation, and the proper use of fire equipment

to ensure that the residents and staff also have a robust knowledge of fire safety processes.

The other implication includes the need to impose penalties in case of non-compliance
with the law and policy regulations. In some cases, there can also be criminal charges
against the building owner or the healthcare organization if proper fire safety procedures
are not followed (Kincaid, 2022). These regulations post towards the creation of better
fire safety standards in the UK for the healthcare organizations engaged in various levels
of care - primary, secondary, or tertiary level of care. All these regulations lay a greater
emphasis on the stakeholder’s participation in fire safety. These regulations and laws are
not just legal compliance but also have a moral and ethical responsibility toward the safety
of people’s lives. However, compliance with the laws is not an easy task. It requires a

high level of coordination, collaboration, and communication among all the people
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involved in the fire safety processes. Hence, this can fulfil the hypothesis that is Through
the identification and mitigation of potential hazards, the safety and welfare of patients
are substantially ensured. ldentifying, evaluating, and implementing risk controls are

prevalent in health care.

5.3 Implications of Fire Safety and Risk Assessments on Healthcare

Organizations

There are various implications of fire safety and risk assessments of healthcare
organizations. These are related to the non-compliance of fire safety regulations,
compliances, and failure to conduct timely audits for risk assessments. The events of fire
accidents in healthcare organizations whether, primary, secondary or tertiary care can
cause severe risks to the health and safety of patients especially those who are critically
ill, disabled, or on life support (McFadden et al. 2021). The visitors and staff are also at
high risk. In such cases, it is crucial that healthcare organizations comply with the fire
safety standards and laws implemented by the government. Conducting regular audits is
essential to ensure the safety of life and property in the hospitals. This involves the
identification of fire hazards and various steps to mitigate the risks and dangers so the
risk of fire can be reduced and mitigated (Elbeddini et al. 2021). The hospitals can also
comply with regulatory standards and or the ones set up by local authorities. Compliance
with the fire safety standards, laws and policies set up by the government is essential to
identify and understand various measures to mitigate fire hazards such as gasses,
chemicals, and electrical wirings and equipment in the patient rooms (Cushley et al.
2021). The hospitals have to conduct a timely audit to identify gaps in the fire safety
measures and make the required adjustments. These audits also help the hospitals to

improve existing systems such as emergency care. These audits enable the hospital to
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implement improvements in the evacuation plans, communication systems in the
hospitals especially in the stakeholders involved in the evacuation process, and training
of the staff in the hospitals (Auramen et al. 2020). The hospital should take care of the
fire safety procedures which also have an impact on overall patient care as these processes

should include the principle of continuity of care.

The hospitals should have robust maintenance programs in place to cater to the electrical
wirings in the hospitals usually in the patient rooms so that any gaps can be identified and
the risk of fire can be reduced (English et al. 2021). Hospitals should have policies and
rules regarding the storage of flammable chemicals away from the patient and contact
with unauthorized personnel (Lim et al. 2021). They should also be kept away from any
sources of ignition in compliance with the regulations. The various doors, entrances, and
exits must be inspected and maintained timely to make sure they are functional and not
obstructed. The HVAC systems in the hospitals must also be timely maintained and
evaluated so that they do not pose any risks of fire accidents (Sachdeva Jr et al. 2022).
The smoking policies should be strictly followed. The area for smoking should be

separately designated with proper ventilation and fire-resistant materials.

5.4 Implication of Fire Safety and Risk Assessments on Healthcare

Workers

The medical facilities in hospitals must be fully equipped with the risk assessment
procedures and the healthcare workers must take an active participation. This is necessary
to understand how different materials and substances pose a risk of fire safety. These
substances and materials are medical supplies, oxygen cylinders, and other electrical
equipment which pose a risk for fire and threat to the safety of life and property in the

hospitals (Sahoo et al. 2024). The risk assessment involves the identification of faulty
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equipment, wires, and flammable chemicals in the laboratories (AlShammari et al. 2021).
In addition to this, healthcare workers must be trained in fire safety procedures through
meetings, classes, and fire drills. This is essential for the formulation of strategies for
evacuation in hospitals. These evacuation strategies must be patient-centered to make sure
that the critically ill, injured, and disabled patients are evacuated first (Wu et al. 2024).
The individual needs of the patients in accordance to the ailments of the patient so as to
continuously maintain the care provided to them should be done. Fire safety education
and training must be given through regular fire drills and simulations. The simulations
are done to mimic the real-life scenarios and make sure the staff has the evacuation plan
practiced before so that they can identify their individual roles in a realistic environment
(Lawson et al. 2020). The healthcare workers should be made aware and educated about
the guidelines for fire safety from the emergency responses to the evacuation processes
and plan. The staff should also be provided training of the various procedures and
processes involved in the risk assessments. Moreover, healthcare workers must be trained
in a way that they acquire the required tips for the prevention of fires through
comprehensive and smart prevention methods. To ensure this, the healthcare workers
must be given hands-on training on the use of fire extinguishers, evaluation processes for
various kinds of patients, communication procedures in a state of emergency, etc.
(Dichari, 2021). Timely simulation exercises and drills must be emergency-ready and
confident to tackle complex situations to prevent fires and maintain the safety of packets,

visitors, and staff on the hospital premises (O’donovan, and Mcauliffe, 2020).
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CHAPTER 6: CONCLUSION

Background of the chapter

This chapter consists of concluding statements of this dissertation which conclude the
findings obtained in this study. In addition to the recommendations to increase the
efficiency of fire safety protocols and risk assessments in healthcare settings in the UK,
The strengths, limitations, and future scope of the study will also be included in this

chapter.

6.1 Concluding Statements

Fire Safety and Risk Assessments are a crucial component of safety processes in the
healthcare sector in the UK. The healthcare sector is greatly endangered by the risks of
fire accidents which threaten the safety of the patients, healthcare staff, and visitors. This
is because of the large number of factors contributing to fire accidents present in the
hospitals. Many of these risk factors such as chemicals, electrical equipment and wirings,
oxygen cylinders, etc. pose risks to patient safety. Hence, healthcare workers need to be
educated and have an awareness of various factors that pose this risk. Understanding this
is crucial as the individuals who are sufficiently aware of the fire safety problem will
perform their best in the event of fire accidents to improve their and others' safety. The
findings of this study provide evidence that healthcare professionals in the UK healthcare
sector have developed a robust awareness and understanding of fire safety and this
enables the healthcare professionals to adopt a proactive and risk-driven approach for risk
assessment and fire safety. Moreover, the healthcare providers realized the need for fire
safety drills in the healthcare organizations and would willingly participate wherever they
were given an opportunity. Healthcare settings must have automatic fire alarms as an
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important fire safety management equipment. Fire safety risks are reduced to a significant
level when the fire alarms, along with other equipment such as automatic sprinkler
systems, water hydrant systems etc. are used for the mitigation of fires as part of the fire
prevention in healthcare settings. Flammable and combustible chemicals should be kept
in a separate facility to prevent them from catching fires. Healthcare workers understand
that many fires can be avoided if chemicals are kept separately where a minimum number
of people are present. The staff should have the knowledge of the chemicals used in
healthcare settings that could initiate fire accidents such as oxygen cylinders so that they
can be mindful to keep them separately from the mainstream patents and visitor area and
in case they are being used, their proper functionality must be ensured so that false
functioning can be detected and any disaster can be avoided. The hospitals should have
robust maintenance programs in place to cater to the electrical wirings in the hospitals
usually in the patient rooms so that any gaps can be identified and the risk of fire can be
reduced. Another important fire accident mitigation plan is the formation of robust routes
of exits in the hospitals. It is important to have emergency exits for emergency evacuation
in the hospital premises to achieve a robust level of hospital preparedness. It is important
that there are emergency exit drills so that the staff can quickly understand their roles in
case of emergency eviction and all the people including the patient, staff, and visitors can
evacuate the hospital premises in time. During the evacuation process, the most important
is to ensure that the evacuation process suits the needs of the patients especially those
who are not mobile, disabled, critically ill or on life support. The individual needs of the
patients in accordance to the ailments of the patient so as to continuously maintain the

care provided to them.

The need for integrating technology in fire safety and risk assessment is also growing.

Most healthcare professionals are aware of the use of technology in fire safety.
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Technology in fire safety and risk assessment is effective for early detection of the
possibility of fires through the analysis of various factors such as temperature, smoke,
and gas levels in the environment. In addition to this, there are novel and highly advanced
technologies such as the Internet of Things and Predictive analytics which can predict the
possibility of fire accidents through the hazards obtained in the risk assessments.
Technology increases communication and coordination to improve fire safety and the
construction of buildings. These advanced technologies such as the Internet of Things
reduce the time taken to detect the possibility of fires as compared to manual risk
assessments. To achieve a comprehensive future risk assessment budgets play a major
role. Budgets should be prioritized in fire safety management so that disaster
preparedness can be increased. But, fire hazards are the most important in a fire safety
risk assessment. The fire risk assessments should maintain a safety checklist where all the
safe components and those that are unsafe must be listed so that they can be identified in

times of fire incidents.

In addition, fire risk assessments must be conducted annually to educate and inform the
healthcare professionals and other staff working in the hospital. In case, any construction
or structural modification takes place in the hospital, a fire assessment should take place.
The hospitals should include fire-resistant materials to reduce the risk of fire and prevent
any human casualties. These materials provide passive protection to keep the fire
compartmentalized in a specific place and prevent the spread of fire. All these findings
obtained in this study provide various implications for policymakers, healthcare
organizations, and health workers. The healthcare workers must be trained in a way that
they acquire the required tips for the prevention of fires through comprehensive and smart

prevention methods.
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6.2 Recommendations to increase the efficiency of fire safety protocols

and risk assessments in healthcare settings in the UK

To improve the process of fire safety and risk assessment in healthcare settings, there are
various recommendations which can be used. Stricter regulations must be formulated and
implemented for the healthcare setting. Regular audits of the healthcare centers must be
done to evaluate fire hazards, evaluate fire safety processes, and fire safety materials
being used in the hospitals for the prevention of fires. Regular risk assessment should be
done every year and whenever any important structural modification occurs in the
hospitals. This is because these modifications may create gaps in the fire safety processes,
so it is important to identify these gaps. A robust plan for escape in severe fire accidents
must be formulated and all the staff must be practiced enough to know the exit routes and
their roles in such a situation. All the places in the hospitals must have fire alarms and
tiger fire safety devices such as sprinkler systems installed. These devices must be
assessed for their proper functioning on a monthly level and their batteries must be
changed regularly to make sure they are functioning properly at all times. All the areas
where combustible materials are kept including chemicals and gasses should be isolated
and fully equipped with fire resistant materials in the doors and walls so that it can be
excluded in case of fire accidents. Fire extinguishers and fire detection could be kept in
all the areas in the hospitals to avoid fires. All the fire safety assessments must be properly

documented and reviewed.
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6.3 Strengths of the Study

The study comprehensively explores fire safety and risk assessments through primary
research and quantitative assessments. The research in the study has been conducted
through a survey which strategically contains questions that test the awareness and
knowledge of the healthcare professionals on the study topic. The participants in the
study are healthcare professionals and people who are closely related to healthcare. This
is done to ensure that the people have real life insights and knowledge about the
application of fire safety in healthcare settings. The survey conducted in this study was
conducted through social media channels which made it easier and less time-consuming,
The quantitative analysis of the data obtained was done through SPSS which provided
a robust data analysis for each variable in the study. Later the obtained results were
critically discussed in reference to other studies to establish the credibility and validity
of the findings. The number of participants included in this study are more than 100
which provides substantial credibility and reliability to the findings. The implications
of fire safety and risk assessment and recommendations to improve its efficiency is also

included in the study.
6.4 Limitations of the study

The study was majorly focused on the UK and all the components have the findings and
results related to the UK which limits its generalizability to other regions. The responses
obtained in the survey may have bias as they are limited to the knowledge of the

participants and their individual situation and exposure.
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6.5 Future scope of research

The future scope in this area can be done to understand and evaluate diverse
methodologies of risk assessments to understand which have the maximum efficiency.
This can also be done in different healthcare settings such as primary, secondary, tertiary
healthcare settings to understand which methodology works the best in which healthcare
organization. Further research can also be done to formulate high efficiency patient

centered evacuation plans.

Scientists should conduct more research on fire resistant materials which can be used in
fire safety in hospitals. The focus of this research should be to estimate the limitations
of the materials currently available and to process a material that is robust and suitable
to a number of different areas and settings. The fire-resistant materials which are

suitable for the environment and must be created.

90



REFERENCES

Abir, I.M., lbrahim, A.M., Toha, S.F., and Shafie, A.A., 2022. A review on the hospital
evacuation simulation models. International Journal of Disaster Risk Reduction, 77,

p.103083.

Agus Salim, N.A., Salleh, N.M., Jaafar, M., Sulieman, M.Z., Ulang, N.M. and Ebekozien,
A., 2023. Fire safety management in public health-care buildings: issues and possible

solutions. Journal of facilities management, 21(1), pp.69-83.

Agus Salim, N.A., Salleh, N.M., Jaafar, M., Sulieman, M.Z., Ulang, N.M. and Ebekozien,
A., 2023. Fire safety management in public health-care buildings: issues and possible

solutions. Journal of facilities management, 21(1), pp.69-83.

Ahamed, M.N. and Mariappan, M., 2023. A study to determine human-related errors at
the level of top management, safety supervisors & workers during the implementation of

safety practices in the construction industry. Safety science, 162, p.106081.

Ahn, C., Kim, H., Choi, I. and Rie, D., 2022. A study on the safety evaluation of escape

routes for vulnerable populations in residential facilities. Sustainability, 14(10), p.5998.

Al-Ababneh, M., 2020. Linking ontology, epistemology and research methodology.

Science & Philosophy, 8(1), pp.75-91.

Al-Hajj, S., Abou-El-Hassan, H., Khalil, L., Kaafarani, H.M. and El Sayed, M., 2020.
Hospital disaster and emergency preparedness (HDEP) in Lebanon: a national
comprehensive assessment. International Journal of Disaster Risk Reduction, 51,

p.101889.

91



Alhammadi, A., Abraham, A., Fakhreddine, A., Tian, Y., Du, J. and Bader, F., 2024.
Envisioning the Future Role of 3D Wireless Networks in Preventing and Managing

Disasters and Emergency Situations. arXiv preprint arXiv:2402.10600.

AlShammari, W., Alhussain, H. and Rizk, N.M., 2021. Risk management assessments
and recommendations among students, staff, and health care workers in educational

biomedical laboratories. Risk Management and Healthcare Policy, pp.185-198.

Altaie, M.R., Muhsin, L.LF. and Dishar, M.M., 2023. Managing the Utilization of
Preventive Measures for Fire Resistance in Hospitals. Civil and Environmental

Engineering, 19(2), pp.520-531.

Arewa, A.O., Ahmed, A., Edwards, D.J. and Nwankwo, C., 2021. Fire safety in high-rise
buildings: is the stay-put tactic a misjudgement or magnificent strategy? Buildings, 11(8),

p.330.

Askaripoor, T., Kazemi, E. and Marzban, M., 2020. Fire risk assessment and evaluation
of the effectiveness of fire protection actions in a combined-cycle power plant. Iranian

journal of health, safety, and environment, 7(1), pp.1413-1420.

Askaripoor, T., Kazemi, E. and Marzban, M., 2020. Fire risk assessment and evaluation
of the effectiveness of fire protection actions in a combined-cycle power plant. Iranian

journal of health, safety, and environment, 7(1), pp.1413-1420.

Auraaen, A., Saar, K. and Klazinga, N., 2020. System governance towards improved

patient safety: key functions, approaches, and pathways to implementation.

92



Azarmi, S., Pishgooie, A.H., Sharififar, S., Khankeh, H.R. and Hejrypour, S.Z., 2022.
Challenges of hospital disaster risk management: A systematic review study. Disaster

medicine and public health preparedness, 16(5), pp.2141-2148.

Azarmi, S., Pishgooie, A.H., Sharififar, S., Khankeh, H.R. and Hejrypour, S.Z., 2022.
Challenges of hospital disaster risk management: A systematic review study. Disaster

medicine and public health preparedness, 16(5), pp.2141-2148.

Bahrami, P., Ardalan, A., Nejati, A., Ostadtaghizadeh, A. and Yari, A., 2020. Factors
affecting the effectiveness of hospital incident command systems; findings from a

systematic review. Bulletin of Emergency & Trauma, 8(2), p.62.

Bakhtiyari, S., Khalili, R. and Hosseinpour, M., 2022. A risk-based approach for
assessment and improvement of fire safety in existing buildings. Asian Journal of Civil

Engineering, 23(3), pp.391-404.

Balut, M.D., Der-Martirosian, C. and Dobalian, A., 2022. Disaster preparedness training
needs of healthcare workers at the US Department of Veterans Affairs. Southern Medical

Journal, 115(2), p.158.

Barten, D.G., Klokman, V.W., Cleef, S., Peters, N.A., Tan, E.C. and Boin, A., 2021.
When disasters strike the emergency department: a case series and narrative review.

International journal of Emergency Medicine, 14, pp.1-9.

Bayat, H., Delavar, M.R., Barghi, W., EslamiNezhad, S.A., Hanachi, P. and Zlatanova,
S., 2020. Modeling of emergency evacuation in building fire. The International Archives

of Photogrammetry, Remote Sensing and Spatial Information Sciences, 43, pp.321-327.

93



Bayou, J., and Wong, F.K.Y., 2021. Issues and concerns of family members of burn

patients: a scoping review. Burns, 47(3), pp.503-524.

Bergmann, J., 2023. Research Philosophy, Methodological Implications, and Research
Design. In At Risk of Deprivation: The Multidimensional Well-Being Impacts of Climate
Migration and Immobility in Peru (pp. 57-89). Wiesbaden: Springer Fachmedien

Wiesbaden.

Bird, C., 2023. Demystifying Fire Safety Legislation: Your Guide to Compliance &
Business  Protection. [online] OHEAP Fire & Security. Available at:
https://www.oheap.co.uk/insights/demystifying-fire-safety-legislation-your-guide-to-

compliance-business-protection/ [Accessed 18 July. 2024].

Bruria, A., Maya, S.T., Gadi, S. and Orna, T., 2022. Impact of emergency situations on
resilience at work and burnout of Hospital's healthcare personnel. International Journal

of Disaster Risk Reduction, 76, p.102994.

Brzezinska, D. and Bryant, P., 2021. Risk index method—A tool for building fire safety

assessments. Applied Sciences, 11(8), p.3566.

Capolongo, S., Gola, M., Brambilla, A., Morganti, A., Mosca, E.I. and Barach, P., 2020.
COVID-19 and healthcare facilities: a decalogue of design strategies for resilient

hospitals. Acta Bio Medica: Atenei Parmensis, 91(9-S), p.50.

Casey, T., Turner, N., Hu, X. and Bancroft, K., 2021. Making safety training stickier: A
richer model of safety training engagement and transfer. Journal of safety research, 78,

pp.303-313.

94



Cassidy, P., McConnell, N. and Boyce, K., 2021. The older adult: associated fire risks
and current challenges for the development of future fire safety intervention strategies.

Fire and materials, 45(4), pp.553-563.

Che Huei, L., Ya-Wen, L., Chiu Ming, Y., Li Chen, H., Jong Yi, W. and Ming Hung, L.,
2020. Occupational health and safety hazards faced by healthcare professionals in
Taiwan: A systematic review of risk factors and control strategies. SAGE Open Medicine,

8, p.2050312120918999.

Che Huei, L., Ya-Wen, L., Chiu Ming, Y., Li Chen, H., Jong Yi, W. and Ming Hung, L.,
2020. Occupational health and safety hazards faced by healthcare professionals in
Taiwan: A systematic review of risk factors and control strategies. SAGE Open Medicine,

8, p.2050312120918999.

Chen, H., Hou, L., Zhang, G.K. and Moon, S., 2021. Development of BIM, IoT and
AR/VR technologies for fire safety and upskilling. Automation in Construction, 125,

p.103631.

Chen, Z., Liu, Z., Li, X., Lingi, H. and Niu, G., 2022. Numerical study of the effect of air
curtains on smoke blocking and leakage heat flux in tunnel fires. Case Studies in Thermal

Engineering, 35, p.102164.

Cushley, C., Knight, T., Murray, H. and Kidd, L., 2021. Writing’s on the wall: improving

the WHO Surgical Safety Checklist. BMJ open quality, 10(1), p.e001086.

Cvetkovi¢, V.M., Dragasevi¢, A., Proti¢, D., Jankovi¢, B., Nikoli¢, N. and Milosevi¢, P.,
2022. Fire safety behavior model for residential buildings: Implications for disaster risk

reduction. International journal of disaster risk reduction, 76, p.102981.

95



Cvetkovi¢, V.M., Dragasevi¢, A., Proti¢, D., Jankovi¢, B., Nikoli¢, N. and Milosevi¢, P.,
2022. Fire safety behavior model for residential buildings: Implications for disaster risk

reduction. International journal of disaster risk reduction, 76, p.102981.

Cvetkovi¢, V.M., Dragasevi¢, A., Proti¢, D., Jankovi¢, B., Nikoli¢, N. and Milosevi¢, P.,
2022. Fire safety behavior model for residential buildings: Implications for disaster risk

reduction. International journal of disaster risk reduction, 76, p.102981.

D’Orazio, A., Grossi, L., Ursetta, D., Carbotti, G. and Poggi, L., 2020. Egress from a
hospital ward during a fire emergency. International Journal of Safety and Security

Engineering, 10(1), pp.1-10.

D’Orazio, A., Grossi, L., Ursetta, D., Carbotti, G. and Poggi, L., 2020. Egress from a
hospital ward during fire emergency. International Journal of Safety and Security

Engineering, 10(1), pp.1-10.

Damasevicius, R., Bacanin, N. and Misra, S., 2023. From sensors to safety: Internet of
Emergency Services (IoES) for emergency response and disaster management. Journal

of Sensor and Actuator Networks, 12(3), p.41.

Danzi, E., Fiorentini, L. and Marmo, L., 2021. FLAME: a parametric fire risk assessment

method supporting performance based approaches. Fire Technology, 57(2), pp.721-765.

DeVita, T., Brett- Major, D. and Katz, R., 2022. How are healthcare provider systems

preparing for health emergencies?. World Medical & Health Policy, 14(1), pp.102-120.

Dichari, S., 2021. Fire Service COVID-19 Infection Prevention and Control Policy

Comparison.

96



Ding, L., Khan, F. and Ji, J., 2020. Risk-based safety measure allocation to prevent and
mitigate storage fire hazards. Process safety and environmental protection, 135, pp.282-

293.

Diop, K.A.S. and Liu, E., 2020. Categorization of case in case study research method:

New approach. Knowledge and Performance Management, 4(1), p.1.

Duryan, M., Smyth, H., Roberts, A., Rowlinson, S. and Sherratt, F., 2020. Knowledge
transfer for occupational health and safety: Cultivating health and safety learning culture

in construction firms. Accident Analysis & Prevention, 139, p.105496.

Ebekozien, A., Aigbavboa, C., Ayo-Odifiri, S.O. and Salim, N.A.A., 2021. An
assessment of fire safety measures in healthcare facilities in Nigeria. Property

Management, 39(3), pp.376-391.

Ebekozien, A., Aigbavboa, C., Ayo-Odifiri, S.O0. and Salim, N.A.A., 2021. An
assessment of fire safety measures in healthcare facilities in Nigeria. Property

Management, 39(3), pp.376-391.

Ebekozien, A., Dominic Duru, O.S. and Dako, O.E., 2022. Maintenance of public hospital
buildings in Nigeria—an assessment of current practices and policy options. Journal of

Facilities Management, 20(1), pp.120-143.

Egodage, N., Abdeen, F.N. and Sridarran, P., 2020. Fire emergency evacuation
procedures for differently-abled community in high-rise buildings. Journal of Facilities

Management, 18(5), pp.505-519.

Elbeddini, A., Almasalkhi, S., Prabaharan, T., Tran, C., Gazarin, M. and Elshahawi, A.,

2021. Avoiding a Med-Wreck: a structured medication reconciliation framework and

97



standardized auditing tool utilized to optimize patient safety and reallocate hospital

resources. Journal of Pharmaceutical Policy and Practice, 14(1), p.10.

English, M., Ogola, M., Aluvaala, J., Gicheha, E., Irimu, G., McKnight, J. and Vincent,
C.A., 2021. First do no harm: practitioners’ ability to ‘diagnose’system weaknesses and
improve safety is a critical initial step in improving care quality. Archives of Disease in

Childhood, 106(4), pp.326-332.

Essam, A., 2024. Ensuring Hospital Safety During Fire Evacuations. [online]
ResearchGate. Available at:
https://www.researchgate.net/publication/381650553 Ensuring_Hospital_Safety Durin

g_Fire_Evacuations [Accessed 17 July. 2024].

Filip, R., Roxana Gheorghita Puscaselu, Anchidin-Norocel, L., Mihai Dimian and
Savage, W.K., 2022. Global Challenges to Public Health Care Systems during the
COVID-19 Pandemic: A Review of Pandemic Measures and Problems. Journal of

personalized medicine, 12(8), pp.1295-1295. doi:https://doi.org/10.3390/jpm12081295.

Fire Industry Association, 2024. The Home Office releases fire and rescue incident data
for 2023. [online] Uk.com. Available at: https://www.fia.uk.com/news/home-office-

releases-fire-and-rescue-incident-data-for-2023.html [Accessed 15 July. 2024].

Fire Risk UK., 2023. Fire Risk Assessments for Sussex, Surrey, Kent, London and
Hampshire. Fire Risk UK. [online] Available at: https://fireriskuk.com/ [Accessed 18

July. 2024].

Fire Safety Policy., 2017. Awvailable at: https://www.solent.nhs.uk/media/1284/fire-

safety-policy.pdf.

98



Fire safety risk assessment, 2022 Available at:
https://assets.publishing.service.gov.uk/media/642579892fa848000cecOfea/Fire_safety

risk_assessment_- 5 step_checklist.pdf.

Fischer, R.J., Halibozek, E.P. and Walters, D.C., 2019. Contingency planning emergency

response and safety. Introduction to security, p.249.

Gola, M., Brambilla, A., Barach, P., Signorelli, C. and Capolongo, S., 2020. Educational
challenges in healthcare design: Training multidisciplinary professionals for future
hospitals and healthcare. Annali di Igiene Medicina Preventiva e di Comunita, 32(5),

pp.549-566.

Goniewicz, K., Misztal-Okonska, P., Pawlowski, W., Burkle Jr, F.M., Czerski, R.,
Hertelendy, A.J. and Goniewicz, M., 2020. Evacuation from healthcare facilities in
Poland: legal preparedness and preparation. International journal of environmental

research and public health, 17(5), p.1779.

Goniewicz, K., Misztal-Okonska, P., Pawlowski, W., Burkle Jr, F.M., Czerski, R.,
Hertelendy, A.J. and Goniewicz, M., 2020. Evacuation from healthcare facilities in
Poland: legal preparedness and preparation. International journal of environmental

research and public health, 17(5), p.1779.

Government of UK, 2023. Fire and rescue incident statistics: England, year ending
March 2023. [online] GOV.UK. Available at:
https://www.gov.uk/government/statistics/fire-and-rescue-incident-statistics-england-

year-ending-march-2023/fire-and-rescue-incident-statistics-england-year-ending-march-

2023 [Accessed 15 Jul. 2024].

99



Government of UK, 2023. Fire Safety (England) Regulations 2022: fire door guidance
(accessible). [online] GOV.UK. Available at:
https://www.gov.uk/government/publications/fire-safety-england-regulations-2022-fire-
door-guidance/fire-safety-england-regulations-2022-fire-door-guidance [Accessed 18

Jul. 2024].

Governmnet of UK, 2024. Fire and rescue incident statistics: England, year ending
September 2023. [online] GOV.UK. Available at:
https://www.gov.uk/government/statistics/fire-and-rescue-incident-statistics-year-
ending-september-2023/fire-and-rescue-incident-statistics-england-year-ending-

september-2023 [Accessed 15 Jul. 2024].

Grari, M.O.U.N.I.LR., Yandouzi, M.ILM.O.U.N., Idrissi, |.D.R.1.S.S., Boukabous,
M.O0.H.AM.M.E.D., Moussaoui, O.M.A.R., AZIZI, M. and MOUSSAOUI, M., 2022.
Using 1oT and ML for forest fire detection, monitoring, and prediction: a literature
review. Journal of Theoretical and Applied Information Technology, 100(19), pp.5445-

5461.

Gray, M.M., Thomas, A.A., Burns, B. and Umoren, R.A., 2020. Evacuation of vulnerable
and critical patients: multimodal simulation for nurse-led patient evacuation. Simulation

in Healthcare, 15(6), pp.382-387.

Grimaz, S., Ruzzene, E. and Zorzini, F., 2021. Situational assessment of hospital facilities
for modernization purposes and resilience improvement. International Journal of

Disaster Risk Reduction, 66, p.102594.

100



Grimaz, S., Ruzzene, E. and Zorzini, F., 2021. Situational assessment of hospital facilities
for modernization purposes and resilience improvement. International Journal of

Disaster Risk Reduction, 66, p.102594.

Haddad, L.M. and Geiger, R.A., 2023. Nursing Ethical Considerations. [online] Nih.gov.
Available at: https://www.ncbi.nlm.nih.gov/books/NBK526054/ [Accessed 18 July.

2024].

Haghpanah, F., Ghobadi, K. and Schafer, B.W., 2021. Multi-hazard hospital evacuation
planning during disease outbreaks using agent-based modeling. International Journal of

Disaster Risk Reduction, 66, p.102632.

Hassanain, M.A., Al-Harogi, M. and Ibrahim, A.M., 2022. Fire safety risk assessment of

workplace facilities: a case study. Frontiers in Built Environment, 8, p.861662.

Health and Safety Executive, 2021. Introduction to fire safety - HSE. [online] Available

at: https://www.hse.gov.uk/fireandexplosion/fire-safety.htm [Accessed 15 July. 2024].

Heydari, A., Ostadtaghizadeh, A., Ardalan, A., Ebadi, A., Mohammad Fam, I. and
Khorasani-Zavareh, D., 2022. Exploring the criteria and factors affecting firefighters’

resilience: A qualitative study. Chinese Journal of Traumatology, 25(02), pp.107-114.

Holgersson, A., Eklund, A., Gyllencreutz, L. and Saveman, B.l., 2020. Emergency
medical response in mass casualty tunnel incidents-with emphasis on prehospital care.

Journal of human security, 16(1), pp.3-15.

Hosseini, O. and Maghrebi, M., 2021. Risk of fire emergency evacuation in complex
construction sites: Integration of 4D-BIM, social force modeling, and fire quantitative

risk assessment. Advanced Engineering Informatics, 50, p.101378.

101



Huang, X., Wu, X. and Usmani, A., 2022. Perspectives of using artificial intelligence in
building fire safety. In Handbook of cognitive and autonomous systems for fire resilient

infrastructures (pp. 139-159). Cham: Springer International Publishing.

Ibrahim, M.A., 2020. Risk of spontaneous and anthropogenic fires in the waste
management chain and hazards of secondary fires. Resources, Conservation and

Recycling, 159, p.104852.

Iflaifel, M., Lim, R.H., Ryan, K. and Crowley, C., 2020. Resilient health care: a
systematic review of conceptualisations, study methods and factors that develop

resilience. BMC health services research, 20, pp.1-21.

Ili¢, S., Radonjanin, V., Laban, M. and Bukvi¢, O., 2021. Fire protection of health
facilities. In Proceedings of the 17th International Conference on fire and explosion
protection and the 7th International Scientific Conference on safety engineering—fire,

environment, work environment, integrated risks, Kladovo.

Imran, Igbal, N., Ahmad, S. and Kim, D.H., 2021. Towards mountain fire safety using
fire spread predictive analytics and mountain fire containment in iot environment.

Sustainability, 13(5), p.2461.

Irwanto, B.S.P., Ernawati, M., Paskarini, I. and Amalia, A.F., 2023. Evaluation of Fire
Prevention and Control System in dr. R. Koesma Regional General Hospital of Tuban
Regency in 2021. The Indonesian Journal of Occupational Safety and Health, 12(1),

pp.143-155.

Ivanov, M.L., Chow, W.K., Yue, T.K., Tsang, H.L. and Peng, W., 2022. Upgrading of
fire safety requirement for tall buildings in Bulgaria and proposal of implementing fire

safety management under facility management. Facilities, 40(5/6), pp.380-393.
102



Jaafar, M., Salim, N.A.A., Salleh, N.M., Sulieman, M.Z., Ulang, N.M. and Ebekozien,
A., 2023. Developing a framework for fire safety management plan: the case of
Malaysia's public hospital buildings. International journal of building pathology and

adaptation, 41(4), pp.713-733.

Jaafar, M., Salim, N.A.A.,, Salleh, N.M., Sulieman, M.Z., Ulang, N.M. and Ebekozien,
A., 2023. Developing a framework for fire safety management plan: the case of
Malaysia's public hospital buildings. International journal of building pathology and

adaptation, 41(4), pp.713-733.

Jamarani, A., Haddadi, S., Sarvizadeh, R., Haghi Kashani, M., Akbari, M. and Moradi,
S., 2024. Big data and predictive analytics: A sytematic review of applications. Artificial

Intelligence Review, 57(7), p.176.

James, S.L., Lucchesi, L.R., Bisignano, C., Castle, C.D., Dingels, Z.V., Fox, J.T.,
Hamilton, E.B., Henry, N.J., McCracken, D., Roberts, N.L. and Sylte, D.O., 2020.
Epidemiology of injuries from fire, heat and hot substances: global, regional and national
morbidity and mortality estimates from the Global Burden of Disease 2017 study. Injury

prevention, 26(Suppl 2), pp.i36-i45.

Jayathunga-Mudiyanselage, L. and Park, H., 2020. Safe quantity of open medical gas
storage in healthcare facility smoke compartments. National Fire Protection Association

NFPA.

Kelly, F.E., Bailey, C.R., Aldridge, P., Brennan, P.A., Hardy, R.P., Henrys, P., Hussain,
A., Jenkins, M., Lang, A., McGuire, N. and McNarry, A., 2021. Fire safety and
emergency evacuation guidelines for intensive care units and operating theaters: for use

in the event of fire, flood, power cut, oxygen supply failure, noxious gas, structural

103



collapse or other critical incidents: Guidelines from the Association of Anaesthetists and

the Intensive Care Society. Anaesthesia, 76(10), pp.1377-1391.

Kelly, F.E., Bailey, C.R., Aldridge, P., Brennan, P.A., Hardy, R.P., Henrys, P., Hussain,
A., Jenkins, M., Lang, A., McGuire, N. and McNarry, A., 2021. Fire safety and
emergency evacuation guidelines for intensive care units and operating theatres: for use
in the event of fire, flood, power cut, oxygen supply failure, noxious gas, structural
collapse or other critical incidents: Guidelines from the Association of Anaesthetists and

the Intensive Care Society. Anaesthesia, 76(10), pp.1377-1391.

Khan, A., Gupta, S. and Gupta, S.K., 2020. Multi-hazard disaster studies: Monitoring,
detection, recovery, and management, based on emerging technologies and optimal

techniques. International journal of disaster risk reduction, 47, p.101642.

Khirekar, J., Badge, A., Bandre, G.R. and Shahu, S., 2023. Disaster preparedness in

hospitals. Cureus, 15(12).

Kim, Y., Lee, S. and Yoon, H., 2021. Fire-safe polymer composites: flame-retardant

effect of nanofillers. Polymers, 13(4), p.540.

Kincaid, S., 2022. Fire prevention in historic buildings—approaches for safe practice. The

Historic Environment: Policy & Practice, 13(3), pp.361-380.

Kirik, E., Bogdanov, A., Sushkova, O., Gravit, M., Shabunina, D., Rozov, A., Vitova, T.
and Lazarev, Y., 2022. Fire safety in museums: simulation of fire scenarios for
development of control evacuation schemes from the winter palace of the hermitage.

Buildings, 12(10), p.1546.

104



Kirongo, A. and Odoyo, C., 2020. Research philosophy design and methodologies: A

systematic review of research paradigms in information technology.

Kodur, V., Kumar, P. and Rafi, M.M., 2020. Fire hazard in buildings: review, assessment

and strategies for improving fire safety. PSU research review, 4(1), pp.1-23.

Koutsomarkos, V., Rush, D., Jomaas, G. and Law, A., 2021. Tactics, objectives, and

choices: Building a fire risk index. Fire safety journal, 119, p.103241.

Kraus, S., Breier, M., Lim, W.M., Dabi¢, M., Kumar, S., Kanbach, D., Mukherjee, D.,
Corvello, V., Pifieiro-Chousa, J., Liguori, E. and Palacios-Marqués, D., 2022. Literature
reviews as independent studies: guidelines for academic practice. Review of Managerial

Science, 16(8), pp.2577-2595.

Lange, D., Torero, J.L., Osorio, A., Lobel, N., Maluk, C., Hidalgo, J.P., Johnson, P.,
Foley, M. and Brinson, A., 2021. Identifying the attributes of a profession in the practice

and regulation of fire safety engineering. Fire Safety Journal, 121, p.103274.

Law, A. and Hadden, R., 2020. We need to talk about timber: fire safety design in tall

buildings. The Structural Engineer, (3).

Lawson, G., Roper, T., Shaw, E., Hsieh, M.K. and Cobb, S.V., 2020. Multimodal virtual
environments: an opportunity to improve fire safety training?. Policy and Practice in

Health and Safety, 18(2), pp.155-168.

Lee, P.H., Fu, B., Cai, W., Chen, J., Yuan, Z., Zhang, L. and Ying, X., 2018. The
effectiveness of an on-line training program for improving knowledge of fire prevention
and evacuation of healthcare workers: A randomized controlled trial. PLoS ONE, [online]

13(7), pp.e0199747—e0199747. doi:https://doi.org/10.1371/journal.pone.0199747.

105



Lestari, F., Paramitasari, D., Fatmah, Yani Hamid, A., Suparni, EL-Matury, H.J., Wijaya,
O., Rahmadani, M., Ismiyati, A., Firdausi, R.A. and Kadir, A., 2022. Analysis of
hospital’s emergency and disaster preparedness using hospital safety index in indonesia.

Sustainability, 14(10), p.5879.

Lim, S.H., Lim, M.L., Aloweni, F.A.B. and Ang, S.Y., 2021. Audit of the appropriateness
and accuracy of fluid intake and output monitoring: experience in a tertiary hospital.

British Journal of Nursing, 30(11), pp.660-664.

Liu, D., Xu, Z., Wang, Y., Li, Y. and Yan, L., 2023. Identifying fire safety in hospitals:

Evidence from Changsha, China. Alexandria Engineering Journal, 64, pp.297-308.

Liu, D., Xu, Z., Wang, Y., Li, Y. and Yan, L., 2023. Identifying fire safety in hospitals:

Evidence from Changsha, China. Alexandria Engineering Journal, 64, pp.297-308.

London-fire, Government of UK, 2023. The Regulatory Reform (Fire Safety) Order 2005
- Fire safety law. [online] Awvailable at: https://www.london-fire.gov.uk/safety/the-

workplace/fire-safety-law-explained/ [Accessed 18 July. 2024].

Lv, L.Y., Cao, C.F., Qu, Y.X,, Zhang, G.D., Zhao, L., Cao, K., Song, P. and Tang, L.C.,
2022. Smart fire-warning materials and sensors: Design principle, performances, and

applications. Materials Science and Engineering: R: Reports, 150, p.100690.

Ma, S., Liu, Q. and Zhang, Y., 2021. A prediction method of fire frequency: Based on the

optimization of SARIMA model. PLoS one, 16(8), p.e0255857.

Majd, P.M., Seyedin, H., Bagheri, H. and Tavakoli, N., 2020. Hospital preparedness plans
for chemical incidents and threats: a systematic review. Disaster Medicine and Public

Health Preparedness, 14(4), pp.477-485.

106



Makisha, E., 2024. Automated verification of digital information models of buildings for
compliance with fire safety requirements. In E3S Web of Conferences (Vol. 549, p.

08014). EDP Sciences.

Mauthner, N.S., 2020. Research philosophies and why they matter. In How to Keep your

Doctorate on Track (pp. 76-86). Edward Elgar Publishing.

McFadden, P., Ross, J., Moriarty, J., Mallett, J., Schroder, H., Ravalier, J., Manthorpe, J.,
Currie, D., Harron, J. and Gillen, P., 2021. The role of coping in the wellbeing and work-
related quality of life of UK health and social care workers during COVID-19.

International journal of environmental research and public health, 18(2), p.815.

Mehdi, A., Bali, M.K. and Singh, M., 2024, June. Optimizing Fire Safety Measures in
Construction through Digital Twin Technology. In 2024 3rd International Conference on

Applied Artificial Intelligence and Computing (ICAAIC) (pp. 1-9). IEEE.

Menzemer, L.W., Karsten, M.M.V., Gwynne, S., Frederiksen, J. and Ronchi, E., 2024.
Fire evacuation training: perceptions and attitudes of the general public. Safety science,

174, p.106471.

Mohd Sabee, M.M.S., Itam, Z., Beddu, S., Zahari, N.M., Mohd Kamal, N.L., Mohamad,
D., Zulkepli, N.A., Shafig, M.D. and Abdul Hamid, Z.A., 2022. Flame retardant coatings:

additives, binders, and fillers. Polymers, 14(14), p.2911.

Moslehi, S., Masbi, M., Noori, N., Taheri, F., Soleimanpour, S. and Narimani, S., 2024.
Components of hospital personnel preparedness to evacuate patients in disasters: a

systematic review. BMC emergency medicine, 24(1), p.21.

107



Muhamad Salleh, N., Agus Salim, N.A., Jaafar, M., Sulieman, M.Z. and Ebekozien, A.,
2020. Fire safety management of public buildings: a systematic review of hospital

buildings in Asia. Property Management, 38(4), pp.497-511.

Muhamad Salleh, N., Agus Salim, N.A., Jaafar, M., Sulieman, M.Z. and Ebekozien, A.,
2020. Fire safety management of public buildings: a systematic review of hospital

buildings in Asia. Property Management, 38(4), pp.497-511.

Mullins-Jaime, C. and Smith, T.D., 2022. Nanotechnology in residential building

materials for better fire protection and life safety outcomes. Fire, 5(6), p.174.

Murphy, P. and Lakoma, K., 2023. How did fire and rescue services (and HMICFRS) in
England respond to the COVID-19 pandemic?. International Journal of Emergency

Services, 12(1), pp.77-90.

Nayak, J.K. and Singh, P., 2021. Fundamentals of research methodology problems and

prospects. SSDN Publishers & Distributors.

Nayeb, A. and Aydintan, E., 2022. An evaluation on spatial configurations in emergency
department design in hospitals. Architectural Sciences and Spatial Design ISBN: 978-

625-8213-86-7, pp.169-196.

NHS England, 2020. Clinical Guidelines for Major Incidents and Mass Casualty Events.
[online] NHS England. NHS England. Available at: https://www.england.nhs.uk/wp-
content/uploads/2018/12/B0128-clinical-guidelines-for-use-in-a-major-incident-v2-

2020.pdf.

108



O’donovan, R. and Mcauliffe, E., 2020. A systematic review of factors that enable
psychological safety in healthcare teams. International journal for quality in health care,

32(4), pp.240-250.

Omidvari, F., Jahangiri, M., Mehryar, R., Alimohammadlou, M. and Kamalinia, M.,
2020. Fire risk assessment in healthcare settings: Application of FMEA combined with
multi- criteria decision making methods. Mathematical Problems in Engineering,

2020(1), p.8913497.

Omidvari, F., Jahangiri, M., Mehryar, R., Alimohammadlou, M. and Kamalinia, M.,
2020. Fire risk assessment in healthcare settings: Application of FMEA combined with
multi- criteria decision making methods. Mathematical Problems in Engineering,

2020(1), p.8913497.

Omidvari, F., Jahangiri, M., Mehryar, R., Alimohammadlou, M. and Kamalinia, M.,
2020. Fire risk assessment in healthcare settings: Application of FMEA combined with
multi- criteria decision-making methods. Mathematical Problems in Engineering,

2020(1), p.8913497.

Paliwal, B., Kothari, N. and Purohit, A., 2022. Oxygen Cylinder Fire during the COVID-
19 Pandemic. Indian Journal of Critical Care Medicine: Peer-reviewed, Official

Publication of Indian Society of Critical Care Medicine, 26(8), p.974.

Pandey, P. and Pandey, M.M., 2021. Research methodology tools and techniques. Bridge

Center.

Péculo- Carrasco, J.A., De Sola, H., Casal- Sanchez, M.D.M., Rodriguez- Bouza, M.,

Sanchez- Almagro, C.P. and Failed, 1., 2020. Feeling safe or unsafe in prehospital

109



emergency care: A qualitative study of the experiences of patients, carers and healthcare

professionals. Journal of clinical nursing, 29(23-24), pp.4720-4732.

Pillai, A.A. and Kaushal, U., 2020. Research methodology-An introduction to literary

studies. Central Asian Journal of Literature, Philosophy and Culture, 1(1), pp.1-11.

Piotrowski, A., Boe, O. and Rawat, S.S., 2021. Psychological aspects of mass casualty

incidents.

Rahardjo, H.A. and Prihanton, M., 2020. The most critical issues and challenges of fire
safety for building sustainability in Jakarta. Journal of Building Engineering, 29,

p.101133.

Rahardjo, H.A. and Prihanton, M., 2020. The most critical issues and challenges of fire
safety for building sustainability in Jakarta. Journal of Building Engineering, 29,

p.101133.

Rahouti, A., Lovreglio, R., Gwynne, S., Jackson, P., Datoussaid, S. and Hunt, A., 2020.
Human behavior during a healthcare facility evacuation drills: Investigation of pre-

evacuation and travel phases. Safety science, 129, p.104754.

Rahouti, A., Lovreglio, R., Gwynne, S., Jackson, P., Datoussaid, S. and Hunt, A., 2020.
Human behaviour during a healthcare facility evacuation drills: Investigation of pre-

evacuation and travel phases. Safety science, 129, p.104754.

Rathnayake, R.M.D.I.M., Sridarran, P. and Abeynayake, M.D.T.E., 2020, March. Factors
contributing to building fire incidents: A review. In Proceedings of the International
Conference on Industrial Engineering and Operations Management, Dubai, United Arab

Emirates (pp. 10-12).

110



Rawlings, A., Brandt, L., Ferreres, A., Asbun, H. and Shadduck, P., 2020. Ethical
considerations for allocation of scarce resources and alterations in surgical care during a
pandemic. Surgical endoscopy/Surgical endoscopy and other interventional techniques,

35(5), pp.2217-2222. doi:https://doi.org/10.1007/s00464-020-07629-x.

Rout, B.K. and Sikdar, B.K., 2017. Hazard identification, risk assessment, and control
measures as an effective tool of occupational health assessment of hazardous processes
in an iron ore pelletizing industry. Indian journal of occupational and environmental

medicine, 21(2), pp.56-76.

Ruff, G.A., Urban, D.L., Dietrich, D.L., Johnston, M., Meyer, M., Olson, S.L., Ferkul, P.,
Fortenberry, C., Padilla, R., Pedley, M.D. and Brown, T., 2023. Fire safety. In Safety

design for space systems (pp. 599-673). Butterworth-Heinemann.

Rzaij, W.A. and Al-Obaidi, B.H., 2022. Evaluation of a fire safety risk prediction model
for an existing building. Journal of the Mechanical Behavior of Materials, 31(1), pp.64-

70.

Sachdeva Jr, M., Sharma, R., Singh, Y., Thakur, D., Koushal, V. and Kumar, A., 2022.
A fire incident case at a radiodiagnostic center of a tertiary care hospital: methods for

reduction in fatality by smoke evacuation. Cureus, 14(11).

Sadeghi, S., Soltanmohammadlou, N. and Nasirzadeh, F., 2022. Applications of wireless
sensor networks to improve occupational safety and health in underground mines. Journal

of safety research, 83, pp.8-25.

Saghafian, M., Laumann, K., Akhtar, R.S. and Skogstad, M.R., 2020. The evaluation of

virtual reality fire extinguisher training. Frontiers in Psychology, 11, p.593466.

111



Sahebi, A., Jahangiri, K., Alibabaei, A. and Khorasani-Zavareh, D., 2021. Factors
influencing hospital emergency evacuation during fire: A systematic literature review.

International journal of preventive medicine, 12.

Sahoo, B., Sahoo, M.C. and Pillai, J.S., 2024. Making our hospitals a safe workplace:
hazard identification and risk assessment at a tertiary-level public hospital in eastern

India. Cureus, 16(4).

Saidi, A., Gauvin, C., Ladhari, S. and Nguyen-Tri, P., 2021. Advanced functional
materials for intelligent thermoregulation in personal protective equipment. Polymers,

13(21), p.3711.

Salazar, L.G.F., Romao, X. and Paupério, E., 2021. Review of vulnerability indicators for
fire risk assessment in cultural heritage. International Journal of Disaster Risk Reduction,

60, p.102286.

Saliya, C.A., 2023. Research Philosophy: Paradigms, world views, perspectives, and
theories. In Social Research Methodology and Publishing Results: A Guide to Non-Native

English Speakers (pp. 35-51). IGI Global.

Sanni-Anibire, M.O., Mahmoud, A.S., Hassanain, M.A. and Salami, B.A., 2020. A risk
assessment approach for enhancing construction safety performance. Safety science, 121,

pp.15-29.

Sanni-Anibire, M.O., Mahmoud, A.S., Hassanain, M.A. and Salami, B.A., 2020. A risk
assessment approach for enhancing construction safety performance. Safety science, 121,

pp.15-29.

112



Saponara, S., Elhanashi, A. and Gagliardi, A., 2021. Real-time video fire/smoke detection
based on CNN in antifire surveillance systems. Journal of Real-Time Image Processing,

18, pp.889-900.

Sarvari, H., Edwards, D.J., Rillie, 1. and Posillico, J.J., 2024. Building a safer future:
Analysis of studies on safety | and safety Il in the construction industry. Safety Science,

178, p.106621.

Shaharuddin, S., Maulud, K.N.A., Rahman, S.A.F.S.A., Ani, A.l.C. and Pradhan, B.,
2023. The role of 10T sensor in smart building context for indoor fire hazard scenario: A

systematic review of interdisciplinary articles. Internet of Things, 22, p.100803.

Sharma, A., Singh, P.K. and Kumar, Y., 2020. An integrated fire detection system using
loT and image processing technique for smart cities. Sustainable Cities and Society, 61,

p.102332.

Sharma, R., Bakshi, H. and Banerjee, A., 2020. Fire safety hazards: How safe are our

hospitals?. Indian journal of community medicine, 45(1), pp.104-105.

Shen, S., Seneviratne, S., Wanyan, X. and Kirley, M., 2023, November. Firerisk: A
remote sensing dataset for fire risk assessment with benchmarks using supervised and
self-supervised learning. In 2023 International Conference on Digital Image Computing:

Techniques and Applications (DICTA) (pp. 189-196). IEEE.

Shi, L., Ziem, A., Zhang, G., Li, J. and Setunge, S., 2020. Solar chimney for a real
building considering both energy-saving and fire safety—a case study. Energy and

buildings, 221, p.110016.

113



Shokouhi, M., Nasiriani, K., Cheraghi, Z., Ardalan, A., Khankeh, H., Fallahzadeh, H. and
Khorasani-Zavareh, D., 2019. Preventive measures for fire-related injuries and their risk
factors in residential buildings: a systematic review. Journal of injury and violence

research, 11(1), p.1.

Shokouhi, M., Nasiriani, K., Khankeh, H., Fallahzadeh, H. and Khorasani-Zavareh, D.,
2019. Exploring barriers and challenges in protecting residential fire-related injuries: a

qualitative study. Journal of injury and violence research, 11(1), p.81.

Shokouhi, M., Nasiriani, K., Khankeh, H., Fallahzadeh, H. and Khorasani-Zavareh, D.,
2019. Exploring barriers and challenges in protecting residential fire-related injuries: a

qualitative study. Journal of injury and violence research, 11(1), p.81.

Siddiqui, A.A., Ewer, J.A., Lawrence, P.J., Galea, E.R. and Frost, I.R., 2021. Building
information modelling for performance-based fire safety engineering analysis—a strategy

for data sharing. Journal of Building Engineering, 42, p.102794.

Snyder, H., 2019. Literature review as a research methodology: An overview and
guidelines. Journal of business research, 104, pp.333-339.

doi:https://doi.org/10.1016/j.jbusres.2019.07.039.

Steen-Hansen, A., Storesund, K. and Sesseng, C., 2021. Learning from fire investigations
and research—A Norwegian perspective on moving from a reactive to a proactive fire

safety management. Fire safety journal, 120, p.103047.

Suhaili, S.S., Ulang, N.M., Azzmi, N.M. and Baharum, F., 2020. Overview of fire safety
management for government hospital buildings. Int. J. Adv. Res. Eng. Technol, 11, pp.89-

97.

114



Sujan, M., Spurgeon, P., Cooke, M., Weale, A., Debenham, P. and Cross, S., 2015. The
development of safety cases for healthcare services: practical experiences, opportunities

and challenges. Reliability Engineering & System Safety, 140, pp.200-207.

Sultan, M.A.S., Lawe Sgrensen, J., Carlstrom, E., Mortelmans, L. and Khorram-Manesh,
A., 2020, October. Emergency healthcare providers’ perceptions of preparedness and
willingness to work during disasters and public health emergencies. In Healthcare (Vol.

8, No. 4, p. 442). MDPI.

Sunindijo, R.Y., Lestari, F. and Wijaya, O., 2020. Hospital safety index: assessing the

readiness and resiliency of hospitals in Indonesia. Facilities, 38(1/2), pp.39-51.

Syed, A.S., Sierra-Sosa, D., Kumar, A. and Elmaghraby, A., 2021. IoT in smart cities: A

survey of technologies, practices and challenges. Smart Cities, 4(2), pp.429-475.

Tamminen, K.A. and Poucher, Z.A., 2020. Research philosophies. In The Routledge

international encyclopedia of sport and exercise psychology (pp. 535-549). Routledge.

The Scottish Government, 2020. Practical fire safety for existing specialised housing and
similar premises: guidance. [online] Gov.scot. Available at:
https://www.gov.scot/publications/practical-fire-safety-guidance-existing-specialised-

housing-similar-premises/pages/3/ [Accessed 18 Jul. 2024].

Thomas, A., Gray, M.M., Burns, B. and Umoren, R., 2020. EVAC: Evacuation of
Vulnerable and Critical Pediatric Patients for Nurses. Curéus. [online]

doi:https://doi.org/10.7759/cureus.8302.

Tsolakidis, G. and Vasiliki Diamantidou, M.D., 2022. Nursing staff burnout: a critical

review of the risk factors. International Journal of Caring Sciences, 15(1), pp.668-679.

115



Usoro, A., Mehmood, A., Rapaport, S., Ezeigwe, A.K., Adeyeye, A., Akinlade, O., Dias,
J., Barnett, D.J., Hsu, E.B., Tower, C. and Razzak, J., 2023. A scoping review of the
essential components of emergency medical response systems for mass casualty

incidents. Disaster medicine and public health preparedness, 17, p.e274.

Van Coile, R., Lucherini, A., Chaudhary, R.K., Ni, S., Unobe, D. and Gernay, T., 2023.

Economic impact of fire: cost and impact of fire protection in buildings.

Varkey, B., 2020. Principles of Clinical Ethics and Their Application to Practice. Medical
Principles and Practice, [online] 30(2), pp.17-28.

doi:https://doi.org/10.1159/000509119.

Wood, M.H., Hailwood, M. and Koutelos, K., 2021. Reducing the risk of oxygen-related
fires and explosions in hospitals treating Covid-19 patients. Process safety and
environmental protection, 153, pp.278-288.

World Health Organisation, 2021. item. [online] Available at:
https://www.who.int/publications/m/item/medical-oxygen-fire-risk-mitigation-measures

[Accessed 18 July. 2024].

World Health Organization, 2020. Operational framework for primary health care:

transforming vision into action.

World Health Organization, 2021. Health service continuity planning for public health

emergencies: a handbook for health facilities: interim version for field testing.

Wréblewski, W., Tusnio, N., Wolny, P., Siuta, D., Trzebicki, J., Baczkowska, T.,
Dzikowska-Diduch, O. and Pruszczyk, P., 2022. Fire safety of healthcare units in
conditions of oxygen therapy in CoViD-19: empirical establishing of effects of elevated

oxygen concentrations. Sustainability, 14(7), p.4315.
116



Wroéblewski, W., Tusnio, N., Wolny, P., Siuta, D., Trzebicki, J., Baczkowska, T.,
Dzikowska-Diduch, O. and Pruszczyk, P., 2022. Fire safety of healthcare units in
conditions of oxygen therapy in CoViD-19: empirical establishing of effects of elevated

oxygen concentrations. Sustainability, 14(7), p.4315.

Wu, H., Nie, R., Zeng, X., Cheng, C., Pan, J., Han, D. and Hosamo, H., 2024. Review of
advanced emergency evacuation procedures in hospital buildings: comprehensive

analysis and insights. Frontiers in Built Environment, 10, p.1381813.

Yan, Z. and Wang, Y., 2021. Developing a subway fire risk assessment model based on

analysis theory. Mathematical Problems in Engineering, 2021(1), p.5549952.

Yazdani, M. and Haghani, M., 2023. Logistics of patient evacuation in response to disease
Outbreaks: Critical considerations for transportation planning. Transportation research
interdisciplinary perspectives, 22, pp.100975-100975.

doi:https://doi.org/10.1016/j.trip.2023.100975.

Yesmin, T., Carter, M.W. and Gladman, A.S., 2022. Internet of things in healthcare for

patient safety: an empirical study. BMC health services research, 22(1), p.278.

Yousofnejad, Y., Afsari, F. and Es’ haghi, M., 2023. Dynamic risk assessment of hospital

oxygen supply system by HAZOP and intuitionistic fuzzy. Plos one, 18(2), p.e0280918.

Yuen, A.C.Y., Chen, T.B.Y., Li, A., De Cachinho Cordeiro, .M., Liu, L., Liu, H., Lo,
A.L.P., Chan, Q.N. and Yeoh, G.H., 2021. Evaluating the fire risk associated with
cladding panels: An overview of fire incidents, policies, and future perspective in fire

standards. Fire and materials, 45(5), pp.663-689.

117



APPENDICES

Appendix 1: Risk assessments

Figure 2:Fire safety risk
assessment framework

Source: (Bakhtiyari et al., 2022).

118



Appendix 2: Raw data

119



