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ABSTRACT 

Introduction: Disasters pose a high risk of fatalities in many countries, and 

Saudi Arabia is not an exception. Extreme weather, mass gatherings, 

terrorism and fire can increase the intensity of disasters. When natural or 

man-made disasters happen, hospitals often bear the burden due to the 

need to admit many patients (victims of disaster events). The aim of the 

thesis is to assess the level of preparedness of secondary and tertiary 

hospitals in the Riyadh region for all types of hazards (all-hazard 

preparedness). Specifically, this study conducted an analysis of the 

vulnerability of hospitals to all types of hazards (all-hazard vulnerability). 

Functional emergency preparedness (preparedness for hazards that could 

prevent the hospital from performing its primary function), non-structural 

emergency preparedness (elements of hazard preparedness which require 

no physical infrastructure) emergency preparedness and capacity to 

respond to hazards for secondary and tertiary hospitals in Riyadh, Saudi 

Arabia were also assessed. Information on views of emergency managers 

were collected to understand challenges associated with the adoption and 

implementation of all-hazard approach to emergency preparedness in the 

region.  

Methods: A systematic review of available literature which assessed the 

core elements of the all-hazards approach to emergency preparedness was 

first conducted. Furthermore, both quantitative and qualitative methods 

were used assess the vulnerability of selected health care facilities. Firstly, 

a modified Kaiser Permanente Hazard Vulnerability Assessment (KP-HVA) 

tool was used to assess hazard vulnerability (measuring probable and 
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actual hazards and the level of preparedness for these hazards) of selected 

hospitals. Secondly, the All-hazard Preparedness Assessment 

Questionnaire (APAQ) was designed and administered to Emergency 

Services Directors to assess preparedness for functional and non-structural 

components of the all-hazard approach to emergency preparedness in 

hospitals selected for the study. Finally, semi-structured interviews were 

conducted with Emergency Services Directors (with at least 5 years working 

experience) in hospitals to gain insights into their views on the 

implementation of the all-hazard emergency preparedness approach and 

associated challenges. All 58 hospitals in the region which met the eligibility 

criteria were invited to participate in this study. Data were collected from 42 

hospitals which accepted the invitation. APAQ was validated and pilot tested 

prior to its usage for data collection in this thesis. The level of prepared of 

selected hospitals based on location (inner city or outer city), level of care 

provided (secondary or tertiary) and type of funding (private or public) were 

also compared.  

Results: The systematic review identified 22 articles which reported the 

adoption of the all-hazard approach to emergency preparedness. The 

review revealed all-hazard approach has been adopted to some extent in 

assessing hazard vulnerabilities of healthcare facilities across many 

countries. However, this has been associated with several limitations and 

challenges. The majority of identified studies were conducted in Asia. 

Following the assessment of hazard vulnerability of selected hospitals using 

the KP-HVA tool, this study revealed that all the hospitals selected in the 

Riyadh region have a high probability of hazard occurrence while the level 

of preparedness of these hospitals, at best, can be described as moderate. 
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The assessment also revealed that the Riyadh region is prone to a wide 

range of hazards, with internal fire being the most common probable hazard 

among the secondary and tertiary hospitals. The analysis further revealed 

that some of the identified probable hazards have high likelihood of 

translating to actual hazards in many of the hospitals included in the study. 

Mass casualty was ranked as the first observed hazard in most of the 

hospitals selected, while IT outage was the most common hazard within 

hospital settings across the region. Following the evaluation of the functional 

and non-structural vulnerability components of the all-hazard approach, this 

study revealed that the level of capacity of hospitals across the Riyadh 

region to respond to hazards affecting functional components (functional 

emergency response capacity) can be said to be moderate while the level 

of the capacity of these hospitals to respond to hazards affecting non-

structural components (non-structural response capacity) was assessed as 

being satisfactory. The overall emergency response capacity of hospitals in 

the region was assessed as moderate. The analysis further revealed that 

hospitals across the Riyadh region have a satisfactory level of preparedness 

for functional elements, such as emergency planning group/ committee, 

evacuation, fatality management, warning systems, and safety accessibility, 

and site accessibility. A moderate level of preparedness was observed for 

the functional elements, such as response protocol, human resources, 

disease surveillance, training and drills, and area in the health facility for all 

the selected hospitals in the region. An unsatisfactory level of preparedness 

was observed for subcommittees, health facility networking, patients’ 

decontamination, hazard and vulnerability assessment, community 

involvement, public information, and transportation and communication in 

the selected hospital settings. This study found no significant difference 
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between the general levels of preparedness for functional and non-

structural hazards between private and public, inner city and outer city, and 

secondary and tertiary hospitals. However, hospital location, level of care 

provided, and type of funding significantly affected the level of preparedness 

for some individual elements of functional and non-structural components 

of all-hazard approach.  

The qualitative study conducted revealed that methods commonly used in 

evaluating emergency plans across the region include regular drills, regular 

review of emergency plans, and the use of audit resources .Key challenges 

associated with effective emergency response capacity of hospitals in 

Riyadh region identified by Emergency Services Directors include 

inadequate human resources (such as doctors, nurses, and technicians) 

and lack of experience and knowledge among emergency response 

stakeholders. Concerning the strategies that can facilitate effective disaster 

response, most managers proposed the creation of platforms that can 

recruit and train volunteers who would be useful during disaster response.  

Conclusion: The majority of hospitals in the Riyadh region, KSA have a 

moderate to high risk of hazards. Most of the hospitals have not 

implemented the all-hazards approach to emergency preparedness and 

response. This indicates that most of the hospitals in this region are not well 

prepared for disasters. Based on several gaps identified in this thesis, it is 

recommended that hospitals in the Riyadh region conduct HVA regularly to 

ensure they gain experience of its implementation and familiarize 

themselves with HVA tools.   
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OPERATIONAL DEFINITIONS 

Terms Definition 

Disaster/emergency 

preparedness 

This was interpreted in this thesis as actions 

that an organisation can take to prepare for 

the impact of disasters and to reduce the 

impact of disasters. This includes actions 

relating to the prediction, prevention, 

mitigation and effectively coping with effects 

of disasters 

Hazard vulnerability This is interpreted as the degree to which an 

organisation is exposed to a hazard or the 

likelihood of an organisation experiencing 

the hazard 

Hazard vulnerability 

assessment 

This was interpreted in this study as the 

process of investigation leading to the 

identification of hazards and risks that an 

organisation is exposed to, and for which 

such an organisation must be prepared for 

Response capacity This was defined in this study as the ability of 

an organisation to deal with the impact of a 

disaster on the organisation 

All-hazard 

preparedness 

This was interpreted as the preparedness of 

an organisation for all types of hazards that 

the organisation is exposed to 
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All-hazard 

emergency 

response 

This was defined as response to all types of 

emergency situations that faces an 

organisation  

Hazard probability This refers to the quantitative measurement 

of the possibility of the occurrence of a 

hazard within a particular organisation 

Hazard severity This refers to the totality of all types of 

damage (impact) that is possible if a disaster 

occurs as a result of a particular hazard 

Risk score This refers to the product of mean hazard 

probability and mean hazard severity  
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CHAPTER ONE 

BACKGROUND OF THE STUDY 

1.1 Introduction 

According to the World Health Organization (1), disasters refer to 

occurrences resulting in significant disruption of the normal functioning of a 

society, leading to human, environmental and material destruction beyond 

what such a society can cope with. Broadly, disasters refer to natural or 

man-made occurrences with the potential to cause death, harm, and 

displacement, disruption of health and economic systems as well as 

substantial destruction of infrastructure within a population (2). According to 

Dar et al (3), any event resulting in a significant impact on human society 

via the impact of an external force beyond what can be managed locally can 

also be regarded as a disaster(3). 

Globally, a significant number of disasters are recorded annually. According 

to data in the Emergency Event Database (EM-DAT) collated by the Centre 

for Research on the Epidemiology of Disaster (4), a total of 387 disasters 

were recorded globally in 2022. This represents a slight increase over the 

annual average of 370 disasters per year recorded between 2002 and 2021 

(4). The analysis of these disasters by their types indicated that there were 

22 drought incidents, 31 earthquakes, 12 extreme temperatures, 176 floods, 

17 landslides, 108 storms, 5 volcanic activities, and 15 wildfires in 2022 

alone (4). Compared to annual averages recorded globally between 2002 

and 2021, these figures represent 25% increase in the number droughts, 

14.8% increase in the number of earthquakes, 36.8% decrease in the 

number extreme temperature events, 4.8% increase in the number of 
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floods, 5.5% decrease in the number of landslide events, 3.8% increase in 

the number of storms, 16.7% decrease in the number of volcanic events, 

and 36.4% increase in the number of wildfires (4).  

Significant mortality as well as economic loss have been reportedly 

associated with these disaster events(5-7). In fact, EM-DAT (4) reported 

that about 30,704 deaths were associated with disaster events in 2022 

alone. This number was observed to be three times higher than the mortality 

reported in 2021 but about half of the annual average (60,995 deaths) 

recorded between 2002 and 2021 (4). Average annual economic costs 

associated with disasters between 2002 and 2021 were estimated as 

$187.7 billion per annum and the associated cost for 2022 alone was 

estimated as $223.8 billion. Available data also indicated that Asia 

experienced the highest number of disaster events (137) in 2022, resulting 

in the death of about 7,500 people and economic costs of $48.7 billion.  

This increasing incidence of disaster, together with the associated human 

and economic costs, has motivated interests in addressing causes of 

disasters and the establishment of measures to prevent future occurrence 

of disasters. The most commonly adopted means of preventing disasters is 

by building the capacity of cities and organisations to recognise hazards 

while also increasing the level of disaster preparedness and effective 

response  (8-10). According to the United Nations International Strategy for 

Disaster Reduction (UNISDR), the concept of hazard and vulnerability is 

central to the understanding of what disasters are. It has also been reported 

that disasters result from the impact of hazards on vulnerable people (11). 

While hazard can simply be described as a potential source of danger, a 
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population is described as “vulnerable” when it lacks the capability to 

predict, prevent, cope with or recover from the impact of disasters (12). 

Therefore, the general perception is that disaster results from combined 

effects of hazards, vulnerability and the inability of a population to reduce 

adverse effects of disaster risks (13, 14). Usually, factors such as poverty, 

isolation and insecurity have been implicated as contributors to the 

vulnerability of a population or group (15, 16). Moreover, studies indicate 

that population growth, technological advancement as well as attendant 

effects of economic growth are drivers of disasters (17, 18).  

In the event of a disaster, inputs from many organisations to provide 

immediate help to victims and to restore the community to its pre-disaster 

state are often required. Hospitals particularly play key roles during disaster 

response as medical care and treatments for injured people are critical 

components of an effective disaster response. However, healthcare 

organisations themselves are not immune to disaster events. It is against 

this background that increasing attention have been placed on ensuring that 

healthcare organisations are better prepared and are capable of effective 

response to disasters. However, an increasing body of evidence point to a 

myriad of challenges facing the building of structures to facilitate effective 

disaster preparedness and response within healthcare organisations 

globally(19-21). One of such challenges relates to the lack of efficiency in 

hazard vulnerability assessment of healthcare facilities. Julia and Ferreira 

(22) particularly identified that hazard vulnerability assessment of 

healthcare facilities is often conducted using a mono-hazard approach 

which makes these facilities ill prepared to respond effectively to multiple 



 

4 
 

hazards (22). Moreover, a comprehensive conceptualisation and 

aggregation of data on the exact nature of challenges facing approached 

for the assessment of hazard vulnerabilities of hospitals is generally lacking. 

This thesis partly hopes to address these problems by adopting an all-

hazard approach to hazard vulnerability assessment. Specifically, all-

hazard approach refers to an emergency preparedness approach which 

enables an organisation to prepare for all types of hazards, irrespective of 

their causes. In the first instance, it is important to understand how this 

approach has been used within the context of healthcare institutions. It is 

also important to identify tools that have been previously used while 

investigating how this approach could be adopted to assess the level of 

hazard vulnerability of selected healthcare institutions in Riyadh region of 

Saudi Arabia (the target location for this study).  

This focus of this opening chapter is the delineation of the meaning and 

scope hazard vulnerability assessment, the discussion of the role of climate 

change in disaster occurrence, the explanation of the concept of all-hazard 

approach to hazard vulnerability assessment as well as the discussion of 

various theories, statutory and concepts relating to disaster management. 

Moreover, stages involved in disaster response as well as the relationship 

between effective disaster response and sustainable development will be 

discussed. As would be expected in this chapter, a review of the history of 

disasters, previous and current disaster management efforts, and the 

structure of the healthcare system in the Kingdom of Saudi Arabia (KSA) 

were discussed. This chapter also highlights the justification for this study 

and provides clear statements of the aim and objectives of this study. 
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1.2 From hazards to disasters   

According to the United Nations International Strategy for Disaster 

Reduction (UNISDR), hazard and vulnerability are concepts that are central 

to the understanding of what disasters are. It has been reported that 

disasters result from the impact of the hazard on vulnerable people (11). 

While hazards can simply be described as potential sources of danger, a 

population is described as “vulnerable” when it lacks the capability to 

predict, prevent, cope with or recover from the impact of disasters (12). 

Therefore, the general perception is that disaster results from combined 

effects of hazards, vulnerability and the inability of a population to reduce 

adverse effects of disaster risks (13, 14). Usually, factors such as poverty, 

isolation and insecurity have been implicated as contributors to the 

vulnerability of a population or group (15, 16). Moreover, studies indicate 

that population growth, technological advancement as well as attendant 

effects of economic growth are drivers of disaster (17, 18).  

The Pressure and Release (PAR) model is a theoretical model which 

explains the relationship between natural hazards and processes leading to 

population vulnerability (Figure 1.1) (13). The PAR model recognizes that 

disaster occurs when forces of natural hazards and vulnerabilities intersect 

each other (13, 23). The focus of the model is that processes which 

generate vulnerabilities can lead to pressure on one hand while the actual 

exposure to hazard can also mount pressure on the system from another 

angle. Therefore, to reduce this pressure, factors leading to vulnerabilities 

need to be addressed (23). Figure 1.1 indicates that processes leading to 

vulnerabilities can be appreciated by first understanding root causes of 
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vulnerabilities, the intrinsic dynamic pressure and the unsafe conditions that 

could arise from the full progression of those vulnerabilities(13, 23). The 

conclusion of the PAR is that if unsafe conditions arising from vulnerabilities 

are not addressed, disasters due to natural hazards will be 

unpreventable(13).   

 

Figure 1. 1 Pressure and Release Model showing the progression of 
Vulnerability adopted from (13) 

 

The Centre for Research on the Epidemiology of Disasters (CRED) 

generally classifies disasters as either natural or technological disasters 

(24). Natural disasters are described as rapid or slow geophysical, 

hydrological, climatological, or biological events resulting in significant 

damage. As shown in Figure 1.2, examples of natural disasters include 

hydrological events such as floods, avalanches, earthquakes, tsunamis, 

volcanic eruptions, and landslides. These are generally categorised as 
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geophysical events(25). Other common examples of natural disasters 

according to CRED (24, 26) include climatological occurrences such as 

drought, wildfires and extreme temperatures, meteorological events such 

as storms and cyclones, and biological events including disease epidemics 

and plagues.  

 

Figure 1. 2 CRED Natural disaster classification within EM-DAT 
database (2013) 

 

On the other hand, technological disasters refer to man-made events 

resulting from human activities (and often occurring close to where human 

beings live) leading to environmental degradation, air and water pollution 

and accidents(27, 28). Typical examples of technological disasters include 

communal clashes, conflicts or wars, industrial and road accidents and 

other events leading to human displacement(29). Diverse factors contribute 

to the development of both natural and technological disasters. These 

include poverty, pandemic threats, poorly planned urbanisation, excessive 

utilisation or exploitation of natural resources and climate change (16, 30). 

According to Weichselgartner (30), these factors (often referred to as 



 

8 
 

aggravating factors) can significantly increase the rate of occurrence, 

complexity and impact of disasters. . 

1.3 Climate change as a predictor of disasters and its impacts 

The change in climatic conditions, arising from increased emission of 

greenhouses gases due to human activities, has been recognised as a 

contributor to the occurrence of disasters globally (31). The impact of this 

natural phenomenon is multifaceted. It contributes significantly to the 

occurrence of natural disasters such as floods and drought (32). Attendant 

local and global consequences of climate change include hazards affecting 

human beings and infrastructures. According to Masika (33), change in 

climatic conditions can significantly weaken the resilience of a community 

to disasters and facilitate the exposure to new forms of hazards.  People 

displaced by climate change may become prone to emergencies resulting 

from moving from one community to another. In addition, climate change 

may also aggravate the impact of unrelated disasters. For example, it was 

reported that an urban earthquake claimed the lives of about 35,000 elderly 

people who were already suffering from heatwaves across Europe in 2003 

(31). Moreover, Scawthorn (34) opined that the impact of an earthquake 

during drought might be escalated due to low water pressure or lack of 

enough water to combat fires resulting from the earthquake. 

Prior to the outbreak of Covid-19, the World Health Organization, indicated 

that about 2.6 billion people have been affected by disasters in the last ten 

years (35). Most of these disasters occurred at a mass casualty scale and 

affected a high number of victims that local medical supplies and response 

capacities cannot cater for. According to the United Nations’ Economic and 
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Social Commission for Asia and the Pacific (ESCAP), about 47% of total 

global disasters in 2015 were reported in the Asia-Pacific region (36). This 

translated to 160 out of the 344 disasters reported globally for that year (36). 

Available data also indicate that many of these disasters were large scale 

disasters which caused about 16,000 fatalities (CRED, 2015). In addition, 

64% of global disaster fatalities occurred in Asia in 2015 (36). More recent 

data on the rate of disasters globally have been presented earlier in this 

chapter.  

The direct costs associated with disasters within the Asia-Pacific region in 

2015 were estimated at US$ 45.1 billion, excluding the indirect costs of 

disasters which may be significantly higher (36). It has also been suggested 

that the actual cost of disasters in this region may be significantly higher 

than what is reported due to lack of proper systematic assessment of 

disasters, especially slow-onset disasters such as drought and forest fires 

(37). Recent data from CRED indicate that there were 281 disasters 

resulting from extreme weather. These affected about 61.7 million people 

and resulted in 10,373 deaths in 2018 (38) . In particular, the report indicated 

that about 32 million people across Asia were affected by weather-related 

disaster in 2018 (39).   

The impact of disasters can be direct and indirect. According to Alraga (40), 

disasters can directly cause death, injury and disability in people. Direct 

negative health impact of disasters on people and their communities could 

also have a physical and/or mental health dimension (40 - 42). Indirect 

effects of disasters largely refer to impacts on infrastructure, health system, 

social system and service delivery within the society (43-45). An example of 
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such indirect effects includes how the collapse or destruction of hospital 

buildings due to fire incident or other related events could lead to disruption 

in healthcare services delivery from such buildings. Several studies have 

also indicated that the economic impact of disasters as well as the potential 

impact in  eroding social development cannot be overemphasized (41). 

While efforts could be made to minimize factors that lead to natural and 

man-made disasters, it is known that the absolute prevention of disasters 

(particularly natural disasters) is often difficult. This, therefore, means that 

the preparedness for consequences of disasters (particularly health 

impacts) represents a key strategy in disaster management (2, 46, 47). 

Unfortunately, studies have reported challenges in this regard in many parts 

of the world (48, 49).    

1.4 The concept of hazard vulnerability assessment  

The impact of disasters varies from one population to another (50). 

Therefore, assessing the hazard vulnerability of a group has been 

recognised as a strategy for preventing and preparing such a group impact 

of disasters. Hazard Vulnerability Assessment (HVA) has become a subject 

of many studies which seek to develop effective assessment methods (51, 

52). Generally, hazard vulnerability assessment refers to a systematic 

identification and analysis of all possible hazards that a group or population 

is exposed to (52). It also involves the assessment of risks associated with 

identified hazards with emphasis on the assessment of the probability that 

the hazard will occur and the attendant effect of the hazard on the population 

(53). Findings of HVA are therefore studied with a view to comparing 
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vulnerabilities to the different hazards and the service demand that the 

occurrence of the hazard will create (54).   

Usually, hazard vulnerability assessment is carried out at the community or 

hospital level (52). This is usually conducted using special tools such as the 

Kaiser Permanente Hazard Vulnerability (KP-HVA) tool. The choice of the 

hospital setting for HVA is predicated on the fact that the hospital occupies 

a critical position with respect to disaster preparedness or response (55). 

This is because victims or casualties arising from a disaster are usually 

treated within the hospital setting.  

In addition, ongoing care for disaster victims or any disease outbreak 

following a disaster is managed by the hospital. The hospital itself could 

experience internal and external disasters which it must be adequately 

prepared for as an organisation. It is therefore important to assess, not just 

the vulnerability of the hospital setting but also, its capacity to respond to 

disasters as well as the disaster mitigation plan operational at the hospital 

level (52).   

1.4.1 All-hazard approach to disaster preparedness 

In response to challenges around emergency preparedness in many 

countries, the WHO commissioned a study to assess emergency 

preparedness and response in selected countries across the globe (56). 

The observational study was conducted in countries with previous 

experience of natural disasters (56). Among other findings, the study 

revealed that even though the majority of selected countries have 

experienced disasters such as floods and earthquakes, there is a significant 

lack of recognition of other forms of hazards, such as technological hazards, 
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which pose as much danger as natural disasters. This led to the 

recommendation by WHO for countries to adopt an “all-hazard” approach to 

emergency preparedness and response. According to the World Health 

Organization (57), the “all-hazard” approach is based on the recognition that 

the impact of various disasters types  (particularly on health) may be similar 

even when these disasters arise from different sources. . Therefore, there 

is a need for risk reduction and emergency preparedness/response plans to 

be prepared in a way that they are effective for all types of hazards, 

irrespective of the cause (58).   

Usually, emergency preparedness involves a range of activities including 

planning, the development of appropriate infrastructure, acquisition of 

requisite knowledge and capabilities as well as training/capacity building 

required for a sustained high level of preparedness (59). According to Adini 

et al. (59), when developing emergency preparedness plans, the focus must 

be on getting the entire community prepared for an emergency. Therefore, 

such plans must be backed by an appropriate level of funding. Moreover, 

there is a need for health institutions to have plans for an appropriate 

response for conventional and non-conventional disasters (60-62). For 

instance, in the case of a disaster involving chemicals, health institutions 

must be prepared and have the capacity to decontaminate casualties, treat 

acute stress reactions and be able to deal with the sudden surge in the 

number of patients (60). However, the thrust of the “all-hazard” concept is 

that emergency preparedness efforts in such hospitals must be developed 

in a way that made such efforts applicable to all forms of hazards(58).     
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Based on this,  Adini et al (59) opined that while assessing the emergency 

preparedness of a hospital, key consideration should include the appraisal 

of the disaster response plan available in the institution, its emergency 

coordination and communication strategy, the type of training provided for 

staff members, hospital expansion strategy for handling patient upsurge 

which is typical during emergency as well as the availability of equipment 

and medical supplies. Moreover, in alliance with the all-hazard approach of 

the WHO, such assessment should consider how such a hospital’s 

emergency preparedness and response is applicable to all types of hazard 

or disasters.  

1.4.2 Domains of all hazard vulnerability assessment 

Generally, there are three major domains of the all-hazard approach to 

emergency preparedness, namely functional, structural, and non-structural 

domains (63, 64). The functional domain largely relates to elements that if 

affected in a disaster will prevent the organisation from performing its 

functions (65). In other words, functional emergency preparedness ensures 

that the organisation can perform its functions during a disaster. Elements 

within this domain include communication plan, hazard and vulnerability 

assessment, emergency management plan, command and control, human 

resources, safety and early warning systems, blood bank and fatality 

management. The second domain is the non-structural domain, and this 

largely refers to other components of the all-hazard preparedness which 

requires no physical infrastructure. It largely covers elements such as the 

availability of equipment and supplies, architectural safety, infrastructural 

protection, critical systems such as those for telecommunication, electricity 
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and water supply, fire protection, waste management, medical gas system, 

heating ventilation and air conditioning, office furniture, utilities, and security 

systems amongst others (65). Structural domain is the last domain of the 

all-hazard approach, and this largely refers to factors relating to the building 

within which the organisation operates. Factors often covered under the 

structural domains include those contributing to or affecting building integrity 

(such as cracks, columns, walls, foundation, beams, and other building 

defects). Moreover, the occurrence of previous disaster which could have 

impact on building infrastructure is also considered under this category.  

1.4.3 Conducting all hazard vulnerability assessment. 

Several key factors are considered when conducting a hazard risk 

assessment. In the first instance, the HVA team must have a clear 

understanding of the all-hazards approach. All-hazard approach refers to 

an integrated approach to emergency preparedness and planning that 

focuses on the development of capacity/capabilities of an organisation to 

respond to all types of disasters man-made and natural disasters that may 

occur. To achieve this, people in charge of emergency preparedness at the 

organisational level must also have a good knowledge of available 

resources, resources needed for an emergency response which are not 

available, and how soon unavailable resources can be acquired. Finally, the 

HVA must also take into account all actions which can reduce vulnerability 

to all types of hazards (52). When developing HVA at the community level, 

it is important that all key stakeholders within the community are 

represented in the HVA team. HVA team members should include 

participants drawn from the emergency response or management 
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organisations within the community as well as those responsible for safety 

such as the policy and firefighters. Moreover, health personnel from the 

hospital, community leaders, the military and public health experts are also 

important members of community HVA teams (66). 

For HVA at the hospital level, it is important to also have a multidisciplinary 

team. According to Du et al (52) , in addition to core medical staff members 

such as clinicians, nurses and laboratory scientists, the HVA team should 

include professionals drawn from the hospital’s emergency department and 

other departments such as the IT, security and ancillary staffs such as those 

in charge of finance, administration, cleaning and food. It is also important 

to include stakeholders such as public service professionals (e.g. police) in 

the HVA team (52). 

1.4.4 Disaster management in the context of multiple hazards 

In the past, disaster management often focused on one type of hazard, such 

as floods or earthquakes. However, it is now understood that disasters can 

be caused by different hazards, including natural, man-made, and 

technological disasters (31, 67). That means that it is important to take all 

hazards into consideration in disaster management. A disaster may involve 

multiple hazards. For instance, a hurricane can result in flooding, power 

outages, and wind damage among other issues.  

Focusing on multiple hazards can help efforts towards climate change and 

sustainable development goals in numerous ways. First, it can help to 

identify and address the root causes of disasters. By taking a holistic 

approach to disaster management, it is possible to identify and address the 

root causes of disasters  (68, 69). This can help reduce the risk and enhance 
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the ability of communities to recover from disasters. Second, the approach 

can help develop more effective and efficient disaster management 

strategies. Third, it can help to establish more resilient communities that are 

better able to withstand the impacts of disasters(68, 69). Focusing on 

multiple hazards makes a real difference in the fight against climate change 

and the pursuit of sustainable development. 

The link between the consideration for multiple hazards in disaster 

management and climate change should be emphasized. Climate change 

has been identified as a significant driver of increased disaster risk and 

severity, as it leads to more frequent and intense hazards (IPCC, 2014). By 

adopting a comprehensive approach that accounts for multiple hazards, 

disaster management efforts can contribute to mitigating the impacts of 

climate change by addressing both its immediate cause and underlying 

factors. This integrated approach aligns with the objectives of sustainable 

development, as it promotes the resilience and well-being of communities 

in the face of environmental challenges. 

1.4.5 Different frameworks for disaster management 

There are two key frameworks used in disaster management. The first is 

the multi-hazard approach, which is a specialized approach to disaster 

management that focuses on preparing for and responding to certain types 

of disasters. This approach is often used by organizations that are 

responsible for response to particular disaster, such as fire departments, 

hospitals, and emergency management agencies. The Pan American 

Health Organization (PAHO) describes the multi-hazard response 

framework as a set of management issues that should be coordinated at 
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different administrative levels within the national health sector, as well as 

between sectors (70). This framework described various stages of 

emergency response and prescribe roles for different agencies and 

organisations involved in the response process. For instance, in the event 

of a flood, this approach would involve the coordination of emergency 

response activities among government agencies responsible for managing 

water, the public health department, teams involved in disaster response, 

and organisations within the community. The multi-hazard response 

approach would also encourage collaboration with non-health sectors, such 

as transportation, infrastructure, and environmental agencies. The 

collaboration would make it possible to properly address specific challenges 

that may be associated with the flood. While the WHO strongly recommends 

the multi-hazard approach, it is used in different contexts by institutions such 

as the United Nations International Strategy for Disaster Reduction 

(UNISDR) and national disaster management agencies. The approach 

provides a framework that is flexible, adaptable and can be used in a range 

of hazards, including floods, wildfires, earthquakes, and pandemics. By 

focusing on specific types of hazards and their unique characteristics. the 

multi-hazard approach guarantees that response efforts are inclusive, 

resilient, and responsive to various disasters.  

The other disaster management approach is the all-hazard approach that 

seeks to reduce the risk of all types of disasters. The approach is based on 

the principle of preparedness, which implies that it is better to be prepared 

for a disaster than to react after it has occurred. The United States Centre 

for Medicare and Medicaid Services defines all-hazards disaster 
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preparedness as, “an integrated approach to emergency preparedness 

planning that focuses on capacities and capabilities that are critical to 

preparedness for a full spectrum of emergencies or disasters.” (71). 

According to the World Health Organization (72), the All-Hazards Approach 

(AHA) has been widely recognized as the primary framework for disaster 

planning on a global scale.   

In response to challenges around emergency preparedness in many 

countries, the WHO commissioned a study to assess emergency 

preparedness and response in selected countries across the globe(73).The 

observational study was conducted in countries with previous experience of 

natural disasters (74). Among other findings, the study revealed that even 

though the majority of the countries have experienced disasters such as 

floods and earthquakes, there is a significant lack of recognition of other 

forms of hazards, such as technological hazards, which pose as much 

danger as those natural disasters previously experienced. This led to the 

recommendation by WHO for countries to adopt an “all-hazard” approach to 

emergency preparedness and response.  

According to the World Health Organisation (57), the "all-hazard" approach 

is widely recognized for its effectiveness in disaster management. This 

approach acknowledges that hazards can arise from various sources but 

emphasises that their impact, particularly on health, shares commonalities. 

(58), Adopting an all-hazard approach allows for comprehensive planning 

and then implementation of risk reduction, emergency preparedness, and 

response measures. This is regardless of the specific cause of the hazard. 

Although an all-hazards approach does require planning for a broader 
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spectrum of emergencies, it is important to indicate that it does not 

necessarily involve planning for every possible emergency. For instance, 

there is no need for an emergency management department in areas not 

prone to hurricanes to allocate resources for hurricane preparedness. Using 

functional and prioritised contingency planning, makes the best possible use 

of limited resources(75). This approach allows organisations to focus their 

efforts on the most probable and impactful hazards while still maintaining a 

comprehensive and adaptable approach to disaster management. 

By adopting the all-hazards approach, hospitals can develop standardized 

and comprehensive strategies that are applicable to a wide range of 

hazards. This approach ensures that hospitals are well-prepared not only 

for known hazards but also for unforeseen or emerging threats. By building 

resilience across all hazards, hospitals can adapt and respond effectively, 

minimizing the potential impact on patients, staff, and the community. 

Therefore, while recognising the significance of preparing for specific 

hazards (such as biological hazards), adopting an all-hazards approach 

provides a comprehensive framework for hospitals to enhance their overall 

disaster preparedness and response capabilities. 

While the all-hazards approach has several strengths, it is not without 

limitations. One key consideration is the allocation of resources. Planning 

for a broad spectrum of emergencies can potentially strain limited 

resources, especially when addressing hazards that are less likely to occur 

in a specific geographic area. For instance, allocating resources for 

hurricane preparedness in regions not prone to hurricanes may not be the 

most efficient use of resources. In such cases, a risk-based approach that 
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prioritises the most probable and impactful hazards can optimise resource 

allocation (75). Another aspect to consider is the adaptability of the all-

hazard approach to emerging threats. As new hazards arise or existing 

hazards evolve, it is important for the all-hazard framework to remain 

responsive and adaptable. Continuous assessment and monitoring of 

emerging threats, as well as the flexibility to adjust preparedness measures, 

accordingly, are crucial to ensure that the approach remains effective in 

addressing evolving challenges. Furthermore, the implementation of the all-

hazard approach requires effective coordination and collaboration among 

various stakeholders, including government agencies, healthcare 

organizations, and community members. Achieving this level of 

coordination can be challenging, particularly in complex disaster scenarios 

that involve multiple hazards and diverse stakeholders. It requires strong 

governance, communication, and cooperation mechanisms to ensure the 

seamless integration of efforts across different sectors and levels of 

governance. 

It is important to note that while the terms "all-hazard" and “multi-hazard” 

are sometimes used interchangeably, they actually have distinct meanings 

within the context of emergency preparedness (76, 77). The all-hazard 

approach to emergency preparedness offers distinct advantages, 

particularly within the healthcare setting. While it acknowledges the 

importance of risk management and preparedness measures at the 

healthcare system level (78), the all-hazard approach extends beyond 

healthcare-specific hazards and encompasses a comprehensive range of 

potential emergencies. As outlined in the World Health Organization's 
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Health Emergency and Disaster Risk Management Framework, the all-

hazard approach focuses on building the capacities and resources 

necessary to respond effectively to a wide range of hazards, including 

natural disasters, pandemics, and man-made emergencies (72, 79).Bodas 

et al.(72) provides a critique to the traditional all-hazards approach. The 

study stated that it is not sufficient to address the complex and 

interconnected challenges posed by modern hazards. Firstly, the study 

argued that the approach is based on a narrow definition of hazard, which 

does not consider the full range of threats that communities encounter. 

Secondly, the study argued that the traditional approach is often reactive 

instead of proactive and focuses on responding to disasters instead of 

preventing them. The study also reported that the traditional approach is 

usually top-down, instead of bottom-up, and that it does not adequately 

involve local communities in planning and decision-making. The all-hazards 

approach recognises the interconnectedness of these hazards and 

acknowledges the need for a unified and integrated response strategy that 

can be applied across various scenarios (72, 80) . Unlike the traditional 

approach, which may have limitations such as its narrow definition of 

hazards and reactive nature, the all-hazards approach takes a proactive 

stance by prioritizing prevention and mitigation efforts. Additionally, the all-

hazards approach embraces a bottom-up perspective and actively involves 

local communities in the planning and decision-making processes, ensuring 

a more inclusive and contextually relevant approach to disaster 

management (72, 80). Therefore, the all-hazards approach provides a more 

holistic and robust foundation for effectively addressing the complex 
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challenges posed by a variety of hazards while promoting resilience in 

communities. Based on the report by Bodas et al., (72), the top ten hazards 

were prioritised when using the all-hazard approach in this study. This 

helped to make data collected manageable. This approach appreciates that 

hazards are often very different, and that preparing for all hazards when 

some hazards are very unlikely in some areas is not a good use of resource.        

Overall, while the multi-hazard and all-hazard frameworks share some 

similarities, they have different emphases. and are focused on different 

stages of emergency preparedness. By adopting an all-hazard approach to 

emergency preparedness, healthcare organisations can help ensure that 

they are adequately prepared to respond to a wide range of emergencies 

and can play a key role in protecting public health and safety in times of 

crisis. 

1.5 Disaster management cycle 

According to the International Federation of Red Cross and Red Crescent 

National Societies (IFRC), disaster management refers to the organisation 

and utilisation of available resources and personnel to address the impact 

of disasters with special focus on preparedness, response, and recovery. 

The general aim of disaster management is the planning, organisation, 

coordination, and implementation of actions necessary for preventing the 

occurrence of a disaster (or its threat) and for reducing disaster impacts or 

severity (81). Disaster management also entails preparedness for disaster, 

building capacities for timely response, the assessment of disaster impacts, 

strategies for recovery from disasters and rehabilitation of disaster victims 

(81).    
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Like HVA, disaster management requires many participants, including 

government agencies and non-governmental organisations (82). Key 

components of an effective disaster management strategy include pre-

disaster planning and preparedness, disaster response training, information 

management, crisis management plans and public relation (83). The 

Disaster Management Cycle presents these components as a sequence of 

events containing six major activities that are divided into three phases, 

namely pre-disaster, during disaster and post-disaster sage see Pre-

disaster stage (Figure 1.3). In many disaster cases, such as the recent 

outbreak of COVID-19 infection, these stages are often a continuum of 

many cycles of pre-disaster, disaster, and post disaster stages. 

 (Source: Ministry of Home Affairs, Govt. of India, Disaster Management in India, 2011) 

1.5.1 Pre-disaster stage  

Activities during the pre-disaster stage are aimed at the reduction of the 

impact of disasters in term of preventing human, material or environmental 

losses or ensuring that impacts are minimal if the disaster eventually occurs 

(82). According to the Disaster Management Cycle (Figure 1.3), the first 

category of activities under this phase is prevention. This focuses on 

Figure 1. 3 Schematic representation of the disaster management 
cycle  
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reducing the possibility of disasters occurring by reducing the chance of a 

hazard turning into disaster (vulnerability) or modifying the hazard in such a 

way that the intensity of resulting disaster is reduced if it happens (83).  

In addition, prevention efforts could also include attempts to remove the 

hazard by improving conditions which constitute elements of the risk. It has 

been suggested that the use of the word “prevention” to describe these 

activities can easily be misconstrued. Therefore, its use has been 

discouraged as it could easily lead to the assumption that disasters are 

preventable. Terms such as protective or preventive activities have been 

suggested instead (84). The second category of activities is referred to as 

mitigation. Efforts within this category aim at preventing future occurrences 

of disasters by embracing all efforts to reduce impacts of the hazard and its 

associated vulnerabilities (83). In other words, mitigation attempts to reduce 

the translation of hazards to disasters in the future. This long-term outlook 

of mitigation activities distinguishes them from other activities within the 

Disaster Management Cycle (30). Often, these activities include both 

physical (structural) and non-physical (non-structural) measures which 

directly or indirectly address the hazard. For instance, measures to address 

the threat of flooding may include physical features such as building flood 

reeves as well as non-physical measures such as implementing land-use 

planning and insurance (85, 86). Other non-structural measures could 

address issues relating to land tenure and the implementation of resistant 

building codes for earth-related natural disasters such as earthquakes (85). 

These efforts have been reportedly judged as cost-effective in reducing the 

impact of hazardous events, even though they may not be suitable at times. 
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When required, mitigation activities are backed with regulations to enforce 

adherence to laid down policies as well as sanctions for the refusal to 

adhere to these regulations (87).  

 The last category of activities within the pre-disaster stage is preparedness. 

This refers to measures which give disaster-prone populations and 

organisations the ability to respond rapidly and cope effectively during a 

disaster occurrence (2). Processes in this category, therefore, include 

activities such as the development of tested and validated emergency plans, 

installation of early warning systems, keeping stock of essential materials 

and resources, public awareness and disaster education as well as training 

of relevant personnel in emergency response(88).Other key activities also 

include developing good evacuation plans for disaster-prone areas as well 

as capacities for effective search and rescue (89). It is also important that 

these activities are backed by relevant legislation and are properly funded 

(87). It has been suggested that disaster preparedness should be a 

continuous cycle of all activities characterising the process to ensure its 

effectiveness(88). 

1.5.2 Disaster stage  

Response to the disaster is the sole activity that is carried out during the 

disaster phase. This is usually in the form of making contingency 

arrangements for victims of the disaster, producing warning signals to 

prevent other people from becoming victims and setting up a centre for the 

control of the disaster response (90). Efforts at this stage could also include 

evacuating people from the disaster zone to a safe place and the provision 

of medical aid/assistance to those who are in need. Usually, disasters 
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render people homeless (either due to damage to home by the disaster itself 

or due to the fact that people have to move away from their home to a safe 

place). Therefore, the provision of essential needs such as shelter, food and 

clothing are common features in disaster response. Relief activities during 

or immediately after a disaster may also include clearing of debris, search 

and rescue of people, and assessment of the physical and economic 

damage done by the disaster (91).  

1.5.3 post-disaster stage  

Activities during the post-disaster phase usually centre around the provision 

of emergency relief, rehabilitating affected individuals as well as the 

reconstruction of damaged physical structures (92). These are together 

known as recovery (93). The central aim of the recovery process is the 

restoration of the affected area back to what it used to be. It also focuses 

on deciding on changes that must be made or issues that need to be 

addressed after the immediate needs of people or areas affected by the 

disaster have been met. About the rebuilding of damaged structures, 

recovery efforts are usually focused on rebuilding in such a way that 

reduces the impact of future disasters (94). 

Rehabilitation usually entails the provision of ad hoc public facilities and 

interim housing facilities for those that are displaced. For reconstruction, the 

focus is to return affected areas to a better functioning status compared to 

what it was before the disaster. Efforts usually involve replacing damaged 

buildings, re-installing more efficient essential facilities and addressing 

vulnerabilities leading to the disaster (95). Since hazard vulnerability is 

usually higher in underdeveloped or developing countries, post-disaster 
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reconstruction often leads to development as structures which were not in 

place prior to the disaster are constructed at this stage (96). Flood 

prevention measures such as the building of embankments, building of 

irrigation facilities against drought or prevention of landslides by increased 

plant cover where they never existed represent development.  

1.6 Disaster management and sustainable development goals 

According to the United Nations Office for Disaster Risk Reduction 

(UNDRR), disaster reduction and sustainable development are closely 

related (97). Moreover, the United Nations’ 2030 Agenda for sustainable 

development clearly highlights the important role of disaster reduction in 

facilitating sustainable development at different levels (98). In the first 

instance, the document recognised that reducing hazard vulnerability of 

people in poor communities or the building of disaster averting 

infrastructures will be critical to the achievement of the sustainable 

development goals (98). Secondly, the 2030 Agenda for sustainable 

development made clear reference to the reports of the Third UN World 

Conference on Disaster Risk Reduction as well as the Sendai Framework 

for Disaster Risk Reduction 2015-2030. Lastly, goals and targets set by the 

sustainable development agenda are often the central focus of common 

measures for disaster reduction (98) .Therefore, since hazard vulnerability 

assessments help in the design and implementation of disaster reduction 

measures (as they expose hazards that a particular organisation or 

community is most prone to), it is essential hazard vulnerability 

assessments of organisations or communities  (which is the focus of this 
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thesis) be routinely conducted as they also highlight the relevance of these 

global agendas.   

The Sendai Framework for Disaster Risk Reduction 2015–2030 is a 

resolution of the Third United Nations World Conference on Disaster Risk 

Reduction held in Sendai, Miyagi, Japan in 2015 (99). Preceding the Sendai 

Framework was the Hyogo Framework for Action 2005 -2015 (HFA), which 

was a 10-year plan with the aim of building the resilience of communities to 

disaster (98). The need to build on the successes of the HFA in promoting 

public and institutional awareness of disaster and in obtaining the 

commitment of political leaders led to the development of the Sendai 

Framework. Critical focal points of the Sendai agreement include 

encouraging UN member nations to implement a review of the 

implementations of the Hyogo Framework and to adopt futuristic, focused, 

and well-planned strategies for disaster management beyond 2015. The 

Framework also focuses on the consideration of lessons learnt from and 

benefits of the implementation of the Hyogo Framework while identifying 

modalities for cooperative efforts towards disaster reduction post-2015.  

The Sendai Framework outlines four action points towards the prevention 

of new and reduction of already known disaster risks. These include 

promoting a clear understanding of disaster risks, developing strategies for 

strengthening the management of disaster risks, investment in building 

resilience which ensures disaster reduction and improving capacities for 

disaster preparedness which ensures an effective response and the ability 

to adequately recover, rehabilitate and reconstruct following an emergency 

or disaster (100). Moreover, to achieve its central aim of reducing disaster 
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risks and associated losses over a 15-year period, the Sendai Framework 

sets seven global targets (and lower indices compared to value for 2005 -

2015) to be achieved by 2030. These include to significantly reduce global 

disaster-related mortality, the number of people affected by disasters 

globally, disaster-related economic losses in relation to global GDP, and 

damage to essential infrastructure and disruption of basic and essential 

service (e.g., health and education) due to disasters. The Framework was 

also aimed at increasing the number of countries with effective national and 

local disaster management strategies, enhancing cooperation and support 

for developing countries towards the implementation of the Framework, and 

increasing the availability and access to early warning systems and risk 

information for multiple hazards.  

However, though the Sendai Framework was adopted by about 187 

countries the globe, many of the challenges that the Framework was 

established to address still exist (101-104). The (United Nation, 2023) 

recently published mid-term review of the framework further confirmed 

these challenges while also highlighting some significant achievements that 

have been recorded (105). Some of the achievements highlighted in the 

mid-review report includes the reduction in the global disaster mortality from 

1.77 per 100,000 in 2005 – 2014 to 0.84 per 100,000 in 2012 – 2021 (105). 

However, the number of people affected by disaster increased from 1,147 

per 100,000 people in 2005 – 2014 to 2,066 per 100,000 people in 2012 – 

2021 (105). The economic impact of disaster remains largely unchanged 

while more countries have been reported to publish national disaster risk 

reduction strategies. The Kingdom of Saudi Arabia is one of the Arab 
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Countries who are signatories to Sendai Framework. However, details of 

how this framework has been implemented in KSA as well as data on 

achievements recorded locally are largely lacking.  

The achievement of the Sendai Framework notwithstanding, its 

effectiveness in translating its objectives into action remains to be seen. 

Some scholars argue that the Framework's focus on risk reduction and 

preparedness may detract from its ability to address the root causes of 

vulnerability and disaster risk (106, 107). Others note that the Framework's 

goals and targets lack specificity and may be difficult to measure or achieve. 

Additionally, the Framework's success is highly dependent on the 

willingness and ability of countries to commit to its implementation, which is 

often constrained by resource limitations and competing priorities(108, 

109). Therefore, while the Sendai Framework presents a valuable 

framework for disaster risk reduction and emergency management, its 

limitations and challenges must be critically appraised to ensure its 

effectiveness in achieving its intended goals. 

Linking Relief, Rehabilitation and Development (LRRD) is another concept 

that links the occurrence of disasters with development goals, and which 

further highlights the importance of the study reported in this thesis relating 

to hazard vulnerability assessment of hospitals in Saudi Arabia. The central 

focus of the LRRD is to provide a connection between short-term relief 

measures implemented immediately after a disaster with long-term 

development goals (110). According to the Principles of Good Humanitarian 

Donorship, the provision of humanitarian assistance should facilitate 

recovery and long-term development after a disaster (111). Moreover, such 
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assistance should strive to maintain sustainable living conditions which 

move the affected people (or community) from recovery to development. 

This principle presumes that a carefully planned development strategy (in 

line with the concept of LRRD) will not only reduce the need for emergency 

relief but also incorporate  elements of disaster prevention, preparedness, 

risk reduction and early warning signalling systems (112)  

Initially, the LRRD concept was conceptualised to exist as a linear process 

between rehabilitation, relief and development (112). However, real-life 

experiences following disaster incidents indicate that rehabilitation, relief 

and development cannot be treated as different individual entities  while 

responding to emergencies (110). For instance, it has been indicated that 

during protracted disasters or following a period of conflicts, the dynamics 

of the resulting environment will render the implementation of these 

response options separately ineffective.  

The concept of LRRD was supported by the European Union via policy 

commitments and the incorporation of legal frameworks and financial 

systems as operating mechanisms(110). Despite this, available evidence 

indicates that LRRD implementation is still challenging due to the difficulty 

in addressing critical problems which characterise the gap between 

immediate disaster response and sustainable development strategies(113). 

The EU response to the earthquake disaster in Haiti (in 2010), involving the 

provision of 100 million Euro for the provision of emergency assistance 

(such as food, water, sanitation, basic shelter, and healthcare) represents a 

good example in this case. Available reports indicate gaps in funding which 

affected reconstruction efforts following the disaster (110). Therefore, it has 
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been suggested that implementing LRRD will benefit from a case-by-case 

analysis as opposed to a systematic adoption strategy.  

While the approach recognizes that disasters can have long-lasting impacts 

on individuals, families, and communities and that recovery efforts need to 

be sustainable and address underlying vulnerabilities, the application of 

LRRD has been criticized for being too idealistic and difficult to implement 

in practice (114, 115). Critics argue that LRRD requires long-term planning, 

coordination, and sustained financial and political commitment, which can 

be challenging to achieve in the aftermath of a disaster(116). Additionally, 

the prioritisation of development objectives may detract from the immediate 

relief needs of affected populations. Despite these criticisms, LRRD remains 

a useful concept for guiding emergency disaster management efforts 

towards more sustainable and resilient outcomes. 

1.7 WHO Safe Hospital Strategy 

The hospital represents a critical asset when it comes to response to 

disasters and emergencies (117). However, the hospital setting itself is not 

immune to disasters which could be external or arise from hospital-based 

hazard vulnerabilities. When this happens, health workers become major 

casualties of the disaster and may be unable to provide healthcare and 

other related services when such services are needed (65). In addition to 

natural disasters, investments in hospital infrastructure can be lost when 

poorly constructed hospital facilities are damaged either by direct or indirect 

acts of violence. This can lead to primary failure of the hospital as a result 

of damaged structure which renders the hospital unfit for use (Figure 1.4) 

(118, 119). It has been indicated that such acts are increasingly becoming 
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common in many parts of the world, leading to increased threat to the 

security, workers and patients at the hospital (120). This scenario makes it 

imperative to develop a measure which guarantees safety of health facilities 

at all levels within the society. Ensuring this demands that the protection of 

hospitals against identified hazards and vulnerabilities should be made a 

priority (120). These factors partly inform the focus of this study on hospital 

settings across the Kingdom of Saudi Arabia. On the other hand, hospital 

staff members and resources may become exhausted during disaster, 

leading to what is generally known as secondary failure of the hospital 

(Figure 1.4) (118).  

 

Therefore, it is essential that there are measures in place to protect the 

physical building, core facilities and all hospital systems while providing 

Figure 1. 4 Health system impacts of floods/windstorms (111) 
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security for health workers and patients. These will ensure that critical 

hospital functions are provided in the event of disasters and emergencies.  

The aforementioned represent core features of the Safe Hospital 

programme, which has become a widely used strategy for reducing disaster 

risks particularly at the hospital level across many nations (121). The safe 

hospital concept encompasses diverse types of healthcare organisations 

and considers the critical role played by these organisations in maintaining 

a safe health system. In relation to these, functional and non-structural 

elements of all-hazard preparedness, which relate to issues raised in this 

section, were assessed in the present study. The assessment of structural 

components of the all-hazard requires some technical skills which the 

researcher do not possess. Therefore, structural capacities were not 

assessed in this study.  

Several recent developments highlight the importance of the Safe Hospital 

programme in disaster management. For instance, the Hyogo Framework 

for Action 2005-2015 specifically advocated for the promotion of maintaining 

hospitals that are safe from disasters (122). The Framework recommended 

that new hospitals facilities are constructed with sufficient resilience and 

strengthened capacity to remain functional during disasters (121). It also 

recommended the implementation of disaster control measures which 

reinforces existing health care facilities. In addition, the concept of safe 

hospitals was also highlighted in the 2013 Announcement of the High-Level 

Dialogue of the Global Platform for Disaster Risk Reduction(121) .  
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Based on this principle, countries with high level of disaster vulnerabilities 

currently adopt strategies including the assessment of hospitals for disaster 

risks and preparedness (48). Common strategies in this regard include 

reconstructing selected hospitals to increase their disaster resilience, 

installation of safety systems as well as human and infrastructural capacity 

building (117). However, available research evidence indicates that these 

strategies are sporadic, ill-planned and not backed with an appropriate plan 

for effective emergency response in many countries (121). Moreover, 

challenges such as lack of resources for constructing new facilities and 

inadequate or ineffective security for patients and health workers have also 

been reported for poor disaster-prone countries (62). Even where policies 

and strategies are in place, there are challenges of adequate funding and 

human resources who could effectively implement these policies in some 

countries (48). These challenges represent focal points that the Safe 

Hospital Framework hopes to address.  

The comprehensive Safe Hospital Framework (119) encourages the 

adoption of an all-hazard approach while evaluating the safety of hospital 

facilities as well as circumstances affecting staff and patients which may 

lead to emergencies/disaster and will require adequate health 

responses(119). Specific objectives of the Framework include to: 

1. Ensure the capability of hospitals to function appropriately and 

provide sustained health services required during and after 

emergencies/ disasters. 

2.  Ensure the protection of all hospital users (including staff, patients, 

and their families) 
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3. Ensure the protection of the physical integrity of buildings, systems 

and facilities used by hospitals. 

4. Ensure that hospitals are safe and are resilient against future 

disasters. 

Based on these objectives, the Safe Hospital Framework’s expectations 

include the need for hospitals to be safe and resilient to disasters, and that 

hospitals are able to deliver required healthcare services during and after 

an emergency or disaster. The Framework also hopes to ensure the 

recognition of the hospital setting as a critical community asset and key 

contributors to effective disaster response. Finally, the Framework seeks to 

ensure that hospitals are designed and constructed with adequate 

consideration given to future disaster risks and in a reliable, efficient, and 

environmentally sustainable way which enhances the hospital’s safety and 

ensures its functionality during emergencies/disasters. However, the 

investigation of how principles involved in the Safe Hospital Framework has 

been implemented in hospitals across the Kingdom of Saudi Arabia is 

generally lacking.  

Despite these, available information indicate that the principles of the Safe 

Hospital Framework have been adopted at varying degrees across many 

countries (123-125). However, in a report which examined the 

implementation of the framework across Europe, Shaw (126) highlighted 

many challenges facing the adoption of the framework. These challenges 

include the lack of mechanisms for the collation of existing guidelines on 

hospital safety across Europe, the fact that many previous policies were 

presented as mere advice to government rather than as a framework that 
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needs to be backed by relevant policies and legislations, the lack of 

willingness or inability of some countries to interpret European guidance on 

hospital safety at the local level, and the overt emphasis on patient safety 

which largely divert attentions away from hospital safety (126). Though 

available evidence is lacking, it is possible that many of these challenges 

may have contributed to the poor adoption of Safe Hospital Framework in 

KSA. Factors such as the lack of political will and challenges associated 

with the interpretation of the framework at the local hospital level is 

particularly relevant in the context of KSA.  

1.8 Empirical Studies on hospital hazard preparedness and disaster 

management 

A significant body of research evidence has examined the preparedness 

of hospitals in disaster management and their vulnerabilities to specific 

hazards. Notably, Bazyar et al. (127) reported the inadequate level of 

preparedness of hospitals, attributed this to factors such as insufficient 

funding, inadequate staff training, and limited coordination among 

stakeholders. The study reported that Iranian hospitals demonstrated 

moderate overall preparedness, with areas like education and human 

resources at a moderate level. However, preparedness in reception, 

emergency services, communications, management and commanding, 

and logistics was found to be weak. Hospital preparedness for security and 

non-structural safety was assessed as moderate, while preparedness for 

structural safety was deemed weak. These findings underscore the 

importance of hospital disaster preparedness and highlight the need for 

healthcare institutions to take proactive measures to enhance their 
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preparedness for disasters.  

A different study by  Munasinghe et al. (128) provides useful insights into 

hospital disaster preparedness and the specific vulnerabilities they may 

face. The study highlights a major gap in publications assessing hospital-

level disaster preparedness worldwide, with developing countries featuring 

less prominently. Surprisingly, despite the increase in disaster events 

globally, the number of publications on hospital disaster preparedness 

reduced in the latter half of the decade. Iran, a highly vulnerable country to 

disasters, emerged as a leading contributor to studies on hospital 

preparedness. The study also revealed that chemical hazards, CBRN 

(chemical, biological, radiological, and nuclear) events, as well as 

bioterrorism were given significant attention in the Americas and European 

regions. The South-east region focused mainly on natural disasters and 

infectious disease outbreaks. Developing countries with a low Human 

Development Index (HDI) showed lower research investment and fewer 

publications, despite their high vulnerability. Concerning the specific 

aspects of hospital preparedness, the study stresses on several neglected 

areas.  

While highlighting the inadequate level of preparedness of hospitals, 

Munasinghe et al (128) indicated that access routes and transportation 

facilities (which are critical for ensuring hospitals remain safe and 

accessible during emergencies), were given insufficient attention. 

Adequate transport equipment, including ambulances, is crucial for the 

timely movement of casualties and patients during disasters. The study 

also highlights the lack of emphasis on back-up power, which is essential 
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for sustaining hospital operations when there are power failures. Morgue 

facilities and dead body handling, critical for proper identification and 

respectful management of deceased individuals during crises, were often 

overlooked. Vaccination, rewards/incentives for staff, and volunteer 

programs, crucial for staff motivation and well-being during disasters, were 

given inadequate attention.  

Munasinghe et al (128) stressed the importance of addressing these 

neglected aspects in comprehensive disaster plans, as they can 

significantly impact response effectiveness across different disaster 

scenarios. Considering these often-overlooked areas can help hospitals 

enhance their general preparedness and response capabilities.  

Disaster preparedness for hospitals encompasses a range of critical 

measures, including comprehensive planning, early warning systems, 

education, and exercises. Dowlati et al.(129) drew attention to the specific 

importance of preparedness for biological hazards within the broader 

hospital disaster management plan. The review highlights the general lack 

of preparedness among hospitals to effectively manage biological hazards, 

which poses significant risks to patients and personnel. According to 

Dowlati et al. (129), the development of a detailed hospital preparedness 

plan aligned with wider health system policies is crucial. This plan should 

address administrative, specialized, and logistical aspects 

comprehensively.  

Administrative activities involve various essential components such as 

planning, collaboration with external agencies, risk communication, 

education, and practical exercises. Specialized measures encompass 
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early detection and surveillance systems, diagnostic laboratories, 

psychological support, infection control, decontamination protocols, and 

the establishment of specialized biological teams. Logistical considerations 

include increasing capacity, supplies, equipment, personnel organization, 

volunteer forces, and security arrangements. Neglecting preparedness for 

biological hazards presents significant challenges during disasters and 

puts the health and well-being of personnel and victims at risk. While 

Dowlati et al. (129) emphasised the importance of hospitals prioritising and 

implementing preparedness plans for specific hazards, it is crucial to 

recognise the need for an all-hazards approach to building resilience and 

enhancing effectiveness in disaster management.   

By adopting an all-hazards approach, hospitals can develop standardized 

and comprehensive strategies that are applicable to a wide range of 

hazards. This approach ensures hospitals are well-prepared not only for 

known hazards but also for unforeseen or emerging threats. By building 

resilience across all hazards, hospitals can adapt and respond effectively, 

minimizing the potential impact on patients, staff, and the community. 

Therefore, while recognizing the significance of preparing for specific 

hazards such as biological risks, adopting an all-hazards approach 

provides a comprehensive framework for hospitals to enhance their overall 

disaster preparedness and response capabilities.  
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1.9 Disasters in Saudi Arabia 

1.9.1 Saudi Arabia – country profile 

Saudi Arabia is a Kingdom in Southwestern Asia which occupies the largest 

area of the Arabian Peninsula (surface area of 2,149,690 km2). The 

Kingdom has an estimated population of 27.137 million, consisting of 30% 

children (age 0 – 14 years), 4.75% elderly people (60 years or older) and 

27.8% migrant workers (130) The majority of the country’s population live in 

urban areas with only 18.6% in rural areas. The Kingdom of Saudi Arabia 

(KSA) has a varied geographical landscape, ranging from coastal regions 

in the eastern and western regions to the mountainous topographies in the 

south-western region and deserts around the southern borders (131). KSA 

is divided into 13 provinces and each province is further divided into 

governorates which are headed by governors.  

1.9.2 Review of Past Disaster Events in Saudi Arabia  

Like many other countries, KSA is faced with hazard vulnerabilities of man-

made and natural sources (131). Human-related hazards in KSA are in the 

form of terrorist attacks, motor vehicle accidents and large-scale religious 

gatherings. According to Alamri (131), the incidence of terrorist attacks is 

increasing in the country. The Ministry of Interior in Saudi Arabia reported 

over 500,000 motor vehicle crashes, leading to about 6000 deaths in 2008 

and indicated that this has an increasing trend(132). The majority of these 

incidences are as a result of what is generally classified as drive-related 

offences which include road-code violations, vehicle misuse and driving 

misjudgement(133). Due to the significance of the Islamic towns in KSA 

such as Mecca and Medina, some disasters have been reported to be 
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associated with the influx of people into KSA (about 2 million people within 

30 days of Ramadan) (131). For instance, Dhaffar et al (134) reported an 

increasing number of emergency admissions at the Al-Noor Specialist 

Hospital in Makkah during the Ramadan pilgrimage when most of the 

visitors are fasting. For Hajj, a 15-fold increase in the population of Makkah, 

which puts stress on basic amenities and health services has been reported 

(131). In addition, increased disaster risks such as food and water shortage, 

stampede, the spread of infectious diseases and fatalities have been 

reported in association with these religious visits. For example, about 1,426 

people were victims of stampede due to the overcrowding of a pedestrian 

tunnel in Makkah in 1990 while 346 deaths were reported due to stampede 

in Mina in 2006 (135). Hundreds of deaths due to tent fires have also been 

linked to pilgrimage visits to KSA (135). 

KSA is also prone to technology-related hazards due to significant high oil 

exploration activities going on in the country (136). This includes hazards 

risks such as oil leakages, spills, well-related accidents, fires, and 

explosions. For instance, 36 instances of oil spillage were reported in the 

Arabian Gulf alone in 2005. Recent figures probably exceed this figure 

(136). These risks are associated with significant effects on health arising 

from air and water pollution.  

Moreover, the occurrence of natural disasters is becoming common in KSA, 

though this has not received sufficient media attention (131). Flood has 

been reported as the most common natural disaster and accounted for 70% 

of all the major disasters suffered by the country between 1900 and 2010. 

Factors such as improper drainage systems and geographical topography 
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of some of the densely populated towns have been implicated as 

contributing to flooding in KSA (137). For instance, some towns (such as 

Jeddah and Makkah) are situated in areas which are surrounded by 

mountains. KSA is also affected by disasters related to climate change. 

Available data indicate increasing incidence of violent storms, with its 

attendant health and economic effect on the people, in KSA (137). 

Generally, other identified contributory factors to the hazard vulnerability at 

the community level in KSA include the high level of illiteracy among the 

populace as well as improper communication of disaster risk to people 

groups and communities (138). These factors also significantly affect 

disaster preparedness and response activities or organisations, such as 

healthcare facilities within the country. Another factor is the frequency of 

religious gatherings within the country which can affect the effectiveness of 

risk and disaster preparedness. This is because as a group of people leave 

the country after one event , another set of people are arriving for another 

event (139). Moreover, research evidence indicates that the reluctance of 

international experts to work in the country due to the fear of terrorist attacks 

may also contribute to poor vulnerability of organisations across KSA (140). 

This prevents the country (as well as organisations within the country) from 

learning from and leveraging on the experience of leading experts in 

emergency preparedness and response for the development of proper 

disaster management strategies.  

The ability of a nation to respond effectively to a disaster will determine the 

extent of the impact of such a disaster. Like hazard vulnerabilities, certain 

social and demographic factors also affect disaster response in KSA (137). 
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Such factors include the language barrier and significantly high levels of 

illiteracy among the most vulnerable population groups (140). For instance, 

illiteracy will hinder people’s reaction and may negatively impact on their 

attitudes towards disasters. Available data indicate that 8.6% male and 

23.6% female residents of age 15 years and above in KSA are illiterate  

(141). This segment of the population will be unable to read safety codes 

and disaster warnings and information on most platforms for public 

announcement and therefore are at higher risks of becoming disaster 

victims (137). Moreover, the Saudi Ministry of Economy and Planning(141) 

indicates that about 53.1% of workers in the country are migrants, many of 

whom speak languages (such as Urdu and Filipino) different from native 

languages (e.g. Arabic) in KSA. Therefore, there exists a need for important 

disaster-related information to be translated to these languages so as to 

improve the efficiency of disaster response operations.  

Moreover, due to religious inclinations, many people in KSA believe that 

whatever happens is an act of God (137). This belief system can prevent 

people from taking responsibility for the right attitude towards disaster risks. 

It has also been indicated that people in many communities with high 

disaster vulnerabilities often disregard official messages about a disaster 

(142).   
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1.9.3 Historical perspective of disaster management in KSA 

Efforts towards emergency/disaster management in KSA started over 80 

years ago, and this has witnessed slow but steady growth over the years 

(143). This began with the formation of the fire brigade in Makkah in 1972. 

Managed by the Makkah Provincial Council, the organisation was meant to 

provide safety-related functions to pilgrims who visit the town on an annual 

basis. In 1948, the Centre of General Security was established, and this 

merged with the Makkah fire brigade to become the General Security and 

Fire Services. Steady improvements and growth over a period of 32 years 

led to the establishment of more fire brigades across towns such as 

Makkah, Medina, Jeddah, Qassim, Dammam and Riyadh (131). The 

General Security and Fire Services was dissolved in 1965, leading to the 

establishment of the General Directorate of Civil Defense (GDCD), which 

currently regulates disaster management in KSA (131). The law guiding the 

operations of the GDCD interprets “civil defence” as activities required for 

the protection of civilians and properties from dangers resulting from fire, 

natural disasters, wars and other accidents (131). Prescribed roles for the 

organisation include rescuing disaster victims and transportation of people 

affected by emergencies to safe locations (131). 

Moreover, Article 4, Section 2 of the law guiding the operations of the GDCD 

identifies the following roles for the GDCD during emergencies/disaster: 

1. The organisation and operation of the national warning systems 

during emergencies 

2. Management of electricity and organisation of evacuation plans 

during disasters. 
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3. Fire safety roles and the provision of basic life support services to 

victims of disasters. 

4.  Demarcation and cordoning of affected areas during disasters. 

5. Collaboration with other relevant agencies to ensure the safety of 

civilians during emergencies. 

6. Cleaning of post-disaster debris and rehabilitation of damaged areas 

The GDCD is governed by a board which implements guiding policies and 

plans projects. The board also establishes safety and fitness standards, 

training guidelines, policies for the recruitment of volunteers, expansion 

plans as well as the budget provisions for the organisation (144). The 

governing board works together with an executive committee which is 

responsible for the day-to-day administration of the GDCD (144). 

Other recent developments in terms of disaster management in KSA are 

also evident. For instance, there is increased vigilance towards the 

detection of suspected activities and new traffic control systems have 

recently been installed KSA intending to reducing disasters resulting from 

motor vehicle accidents (144). Also, reforms are currently being 

implemented to simplify the Hajj process and make it safer while the Ministry 

of Health is currently implementing reforms which address challenging 

around the provision healthcare services to pilgrims during Ramadan and 

Hajj (139). Despite these improvements, disaster management in KSA still 

faces challenges arising mostly from political instability and climate change 

(131).  
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1.9.4 Health care system structure in KSA   

The Kingdom of Saudi Arabia operates a three-tier health care system - 

primary, secondary and tertiary (145). This corresponds to health centres, 

general hospitals, and specialist hospitals in that order. The Kingdom’s 

Ministry of Health is headed by the Minister of Health, who oversees the 

day-to-day running of the country's health system. The Ministry has a 

carefully defined and decentralized administrative structure and is 

responsible for the strategic planning, formulation of health policies, 

supervision of health service delivery programmes and monitoring of all 

health-related activities (145). KSA has 19 health regions (each led by a 

Regional Director General of Health Services) and each regional health 

directorate has constituent health sections which supervises at least one 

general hospital, health centres, school health services, health offices and 

the private health sector in each section. The health directorate has the 

capacity to recruit, train, supervise, and evaluate its staff and cater for their 

welfare. The link between the health ministry and other health-related 

sectors (e.g., education, agriculture, municipal and rural affairs) is shown in 

Figure 1.5.   
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The Ministry of Health in KSA provides services through 186 hospitals (59% 

of the country's 314 hospitals) and 1756 health centres (47% of the total 

3756 health centres) in addition to several dispensaries, health units and 

clinics. Each region in KSA has a dental centre that acts as a referral centre 

for all health centres and hospitals. There are also five specialist hospitals 

for chest related ailments and eight medical rehabilitation centres for speech 

and hearing therapy, accident injury repair and physiotherapy. The country 

also has five central reference laboratories and twenty-four health 

quarantine centres located along the border with neighbouring countries 

(145). 

Other relevant health-related agencies include the health facilities of the 

military, National Guard, universities (and affiliated teaching hospitals), 

large multinational corporations and specialist hospitals. Apart from the 

Figure 1. 5 The structure of health system in KSA (136) 
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specialist hospitals, these health facilities primarily serve workers of the 

different establishments where they are established and members of their 

families. The private sector also contributes to health provision in KSA. 

These include private hospitals, clinics, dispensaries and pharmacies which 

are mostly located in urban centres. The private sector currently employs 

28% of the country's physicians and 19% of its nurses; providing 19% of all 

hospital beds as at 2011(146).  

1.9.5 Regulation of healthcare providers in KSA 

Due to the increasing incidence of disasters in KSA and other related factors 

(including recent technological advancement), the need for the accreditation 

and quality assurance of health care facilities has become necessary. The 

Central Board for Accreditation of Healthcare Institutions (CBAHI), an 

organisation established in 2005, regulates the accreditation of healthcare 

providers in Saudi Arabia against quality standards set in line with best 

practices from around the world (147). The establishment of CBAHI was in 

accordance with the recommendation of the Saudi Health Council, and the 

organisation is responsible for formulating and implementing quality 

standards for the health sector in KSA (147). The role of the organisation 

also includes the evaluation of the healthcare provider to ensure compliance 

with standards which protect the safety of health workers and patients within 

the hospital setting. Accreditation by CBAHI became compulsory in KSA in 

2013, and it is currently a prerequisite for the renewal of operating licences 

for healthcare facilities in the country.  

Standards set by CBAHI generally address three areas of operations within 

the hospital setting. In the first instance, the structure standard evaluates 
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inputs such as bed availability, adequacy of manpower as well as the 

availability of protective gear, key operational facilities, and consumables. 

On the other hand, the activity and procedure standard centres on the 

evaluation of the quality of intervention/treatment given to patients together 

with all associated administrative activities. Finally, CBAHI’s outcome 

standard examines the outcome of interventions administered to patient’s 

vis-à-vis expected purpose of the treatment approach. Performance 

indicators covered in this regard largely focused on estimating the 

occurrence of negative outcomes such as mortality rate, falls, infection rate 

following surgery etc (147).These standards are also relevant in terms of 

the assessment of hospitals emergency/disaster preparedness. However, it 

is not yet fully understood how compliance with CBAHI standards contribute 

to all-hazard preparedness and disaster response capacity of hospitals in 

Saudi Arabia and this represents one of the gaps that this study aims to 

address. 

1.10 Rationale  

Following from the discussion of various issues presented in this chapter, it 

is evident that there is a lack of information on the extent to which the all-

hazard approach has been adopted globally and particularly in Saudi Arabia 

and there is, therefore, a need for a study of the state of the art in this regard. 

Secondly, information on the level of hazard vulnerability of hospitals across 

Saudi Arabia is generally lacking or at best not up-to-date, and a study which 

assesses hazard vulnerability as well as the capacity of hospitals in the 

region to respond effectively to disasters is needed. It has been highlighted 

that Emergency managers play keep roles in emergency preparedness and 
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response. However, the lack of qualitative research evidence on their 

perceptions, feelings and knowledge represents a key gap that needs to be 

addressed. Altogether, these represent the rationale for this study.  

As earlier iterated in this thesis, KSA is a disaster-prone country due to its 

geography, tense international relationship with its neighbours and its 

religious significance as an important country of pilgrimage for Muslims. 

Consequently, the country has experienced many types of disasters as 

reviewed in Section 1.8.2. However, obvious gaps in skills and competence 

of healthcare workers to effectively respond to disaster events in KSA has 

been reported(143, 148). For instance, in a study which focused on the 

assessment of the disaster readiness and response abilities of nurses, Al 

Harthi et al (148) reported that disaster preparedness and response as a 

specialty in KSA is at its infancy and there is a lack of quality education for 

nurses in this regards. The study also identified challenges such as the lack 

of expertise in research and clinical implementation of disaster response 

strategies.  

Following a review of 104 articles on disaster preparedness and response 

in KSA, Alrehali (149) reported that challenges facing effective disaster 

preparedness and response in KSA are multifaceted and include issues 

around the lack of effective and specific policies, the vagueness and lack of 

clarity of available legislations and plans, poor stakeholder engagement and 

coordination, and poor archiving and storage of relevant information. 

Though the General Directorate of Civil Defence (GDCD) coordinates 

efforts around disaster preparedness and response in KSA, it is evident that 

there are obvious flaws in the policy and its implementation. Understanding 
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the impact of these challenges and how they can be addressed, particularly 

in terms of adopting the right approach towards disaster preparedness and 

response, provides a veritable justification for this study.  

In fact, evidence from the review conducted by Alyami et al (143) indicated 

that, to a large extent, a single-hazard approach to disaster preparedness 

and response which involves preparing for and responding to single disaster 

events (perhaps the most common in each area) is the approach adopted 

in KSA. This approach is somewhat similar to the top-hazard approach that 

was described by Bodas et al.(72)  Top-hazard approach identifies the top 

hazard that a locality is vulnerable to (based on available indicators) and 

efforts are directed towards preparing and responding to this disaster. 

However, it is not even clear how effectively KSA has adopted this 

approach.  

While the use of all-hazard approach to emergency preparedness has been 

widely recommended (79, 150), there are also indications that the approach 

has not been widely adopted. This is despite the fact that the World Health 

Organisation has conducted the evaluation of emergency preparedness of 

several regions and recommended the use of all-hazard approach in 

emergency preparedness (56). Moreover, a review of studies reporting the 

implementation of the approach is also generally lacking. Therefore, there 

is a need for a review of where this approach has been implemented or 

where its implementation has been mentioned in literature. Such a review 

will also indicate how successful the implementation of the all-hazard 

approach has been. 
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In addition, having highlighted the importance of all-hazard approach to 

emergency preparedness, it is imperative to assess if this approach is being 

implemented in selected hospitals in KSA to ascertain if the procedures in 

operation within KSA are up-to-date and in line with global best practices. 

Also, the importance of the safe hospital framework in disaster 

preparedness has been highlighted. However, the level of implementation 

of this strategy in KSA or information about the intention to implement this 

strategy is generally lacking. Moreover, since data on the implementation of 

the all-hazard approach to emergency preparedness in KSA is generally 

lacking, this project will also investigate the extent of the implementation of 

the approach in KSA for emergency preparedness.  

This project also used the all-hazard approach to assess emergency 

preparedness of secondary and tertiary healthcare facilities to generate 

useful data on this approach for KSA. It is believed that data generated 

represent a significant contribution to knowledge which can inform future 

policy and development planning for better emergency response in KSA. 

Though there are three domains of the all-hazard approach, including the 

functional, structural, and non-structural domains, the structural domain was 

not assessed in the HVA conducted in this study. This is because the 

researcher lacked some technical knowledge of hospital building structures 

needed for effective structural assessment.  

It is also known that the hospital is one of the key institutions with critical 

roles in disaster response. Despite these factors, the status of healthcare 

facilities in KSA with respect to emergency preparedness is generally not 

known. Moreover, since hazards can be multi-faceted and the hospital itself 
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is not immune to internal and external disasters, it is important to assess the 

vulnerability of selected hospitals with a view to ascertaining if these 

hospitals are adequately prepared for hazards which they are vulnerable to. 

The rationale behind this is that if selected hospitals themselves are not 

adequately prepared to respond to their own hazards, their importance as 

key institutions with specific roles in local, regional, and national disasters 

become questionable. This project also provided information on strategies 

adopted by secondary and tertiary healthcare facilities across KSA to 

mitigate against the impact of disasters and to enable to respond effectively 

in the case of either an internal or external disaster.  

A mixed method approach was adopted in this study. The choice is based 

on the fact that this research approach combines both qualitative and 

quantitative research approaches in a way that balances out the limitations 

of each of these individual research approaches (151). For instance, there 

are certain data that numerical values cannot describe, such as data on 

feeling and emotions. Therefore, research that is solely based of 

quantitative approach will not be able to collect these types of data. 

However, mixed method approach allows the collection of these type of data 

in conjunction with quantitative data, thereby providing more clarity and 

improving the validity of research conducted (152). This observation is 

validated by the observation that few qualitative studies which exist on this 

subject such as  (153-156) provided insights that could not be captured by 

quantitative studies.            

However, the majority of available evidence on the subject of hospital 

hazard preparedness largely adopted quantitative approaches. Therefore, 
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there is a general lack of qualitative research evidence on the subject (153). 

Specifically, there is a need for studies focusing on the perceptions, 

attitudes, and knowledge of individuals involved in hazard vulnerability 

assessment in hospitals globally.  

These and the fact that there are fundamental differences in the information 

provided by previous qualitative and quantitative reports partly provides the 

justification for the multi-method approach adopted in this study. Emergency 

services directors are best positioned to provide useful information about 

their understanding of all-hazard approach, how they implement this 

approach and challenges associated with the implementation of all-hazard 

approach and the safe hospital framework (if it is currently being 

implemented). This explains why data collection efforts focused on 

emergency departments in selected hospitals in this study.  

The selection of this department is based on the rationale that it is the first 

department within the hospital setting with the responsibility to respond to 

victims of disasters as well as for the design and implementation of disaster 

response plans for the hospital. Therefore, this is the department of the 

hospital where emergency preparedness should be at its best. Moreover, 

the focus on Emergency Departments is consistent with previous studies, 

such as the study by Alzahrani and Kyratsis  (157) . 

In addition, previous research has consistently shown that the Emergency 

Department (ED) is a critical department within the hospital setting, 

particularly in terms of disaster preparedness and response. The ED has 

a critical role in triaging and treating patients, coordinating with other 
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hospital departments, and communicating with external agencies and 

stakeholders  (158-160). The ED is also responsible for designing and 

implementing disaster response plans for the hospital, making it a key 

department for assessing overall emergency preparedness in the hospital 

setting (158, 160). Recognising the significance of the ED in disaster 

response, it becomes imperative to focus data collection efforts on this 

department in the selected hospitals. While there may be limited literature 

available on this specific topic, it is important to acknowledge any existing 

gaps and highlight the importance of studying the ED's role in emergency 

preparedness within the hospital setting. Consequently, this study places 

primary emphasis on the ED as the focal point for data collection, aiming 

to gain a comprehensive understanding of emergency preparedness from 

the perspective of this critical department.  

While some community-related hazards in KSA are generally known (as 

earlier highlighted in this Chapter), specific hazards facing healthcare 

organisations or the extent to which some of the known community-based 

hazards also affect the hospital settings are not fully understood. This 

indicates the need for the systematic identification of hazards and 

vulnerability assessment of hospitals in KSA. In addition, there is a need to 

identify actual hazards that hospitals in KSA regularly experience or what 

they are perceived to be. 

1.11 Aim and Objectives  

This study aims at the investigation of the level of disaster preparedness of 

selected healthcare facilities across Riyadh Region of the Kingdom of Saudi 

Arabia. The focus of this study is to investigate hazard vulnerabilities of 
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these selected healthcare facilities and to assess the extent to which they 

have adopted an all-hazard approach in emergency preparedness.  

Specifically, this study will: 

1. Conduct a systematic review of the implementation of all-hazard 

approach to emergency preparedness globally.  

2. Assess the hazard vulnerability of selected secondary and tertiary 

health care facilities in Riyadh region, KSA through a quantitative 

questionnaire (HVA). 

3. Assess the level of emergency preparedness and capacity of 

selected secondary and tertiary health care facilities in Riyadh 

region, KSA to respond effectively to all types of hazards. This will be 

carried out through a quantitative questionnaire. 

4. Understand the challenges associated with the adoption and 

implementation of the all-hazard approach in selected hospitals in 

Riyadh region of KSA. This will be accomplished through qualitative 

interviews with emergency services directors. 

1.12 Conclusion 

This chapter has provided background information about the definition and 

scope of disaster response as considered in this thesis. Moreover, various 

issues which help the understanding of background to the problem 

addressed in this thesis have been provided alongside a brief highlight of 

the historical perspectives to disaster occurrence and disaster response 

efforts in KSA have been provided. The structure of the healthcare system 

in KSA as well as highlights of the importance of the healthcare system to 
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effective disaster response have been provided. Finally, key concepts of all-

hazard approach to disaster response have been discussed in addition to 

the rationale, aim and objectives of this study. The next chapter discusses 

research methodology adopted for this study.   



 

59 
 

CHAPTER TWO 

RESEARCH METHODOLOGY 

2.1 The philosophical approach underpinning the research 

methodology. 

In this chapter, the philosophical principles that underlie the research are 

presented. These principles are examined in line with the mixed-methods 

approach used, with each of the techniques used being considered 

independently. A research paradigm refers to a “set of beliefs, values, and 

assumptions that a community of researchers has in common regarding the 

nature and conduct of research,” (161). These beliefs and worldviews are 

important in steering research interests, including the choice of research 

methods and data analysis methods.      

This research studied aspects of all-hazard emergency preparedness by 

assessing the hazard vulnerability and response capacity of secondary and 

tertiary hospitals in Riyadh region, Saudi Arabia. The all-hazard emergency 

preparedness approach provides a detailed framework for emergency 

management that can be used for a number of hazards and disasters. 

Instead of focusing on certain types of emergencies, the all-hazard 

approach states that emergencies can occur from different causes and need 

a flexible and adaptive response. Therefore, this thesis aimed at 

investigating the level of disaster preparedness of selected healthcare 

facilities across the Riyadh Region of the Kingdom of Saudi Arabia. The 

study reviewed hazard vulnerabilities of the selected healthcare facilities 

and assessed the extent to which they had adopted an all-hazard approach 

in emergency preparedness.  
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Considering the study objectives mentioned in Chapter 1, the thesis opted 

to use a pragmatic approach to gain knowledge and answer the research 

questions instead of concentrating on a specific philosophical paradigm. In 

this case, a mixed methods approach featuring both qualitative and 

quantitative studies was used. Appropriate methods were used to answer 

each of the research questions. The mixed methods design offered many 

benefits, including the ability to triangulate findings across various sources 

of data, which enhanced the validity and reliability of the study findings. The 

mixed methods approach employed in this study enables a comprehensive 

and multi-faceted examination of emergency preparedness in healthcare 

facilities. It allowed the integration of quantitative data obtained through 

standardised tools, such as the KP-HVA, with qualitative insights derived 

from interviews, thereby providing a more holistic understanding of the 

research objectives. The philosophical underpinning of this approach 

recognises the value of both objective measurement and subjective 

experiences in generating comprehensive knowledge. Furthermore, the 

epistemological and ontological perspectives guiding this research 

acknowledge the interplay between observable phenomena and individual 

interpretations. This ensures a more nuanced exploration of emergency 

preparedness in healthcare settings. The epistemological basis that 

supports these designs and their suitability for the studies in which they 

were used are elaborated in greater detail in the following sections.  
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2.2 Quantitative study 

2.2.1 Positivist paradigm 

The positivist paradigm is characterized by its dependence on 

measurement and reason. The concept posits that knowledge can be 

gained from neutral and quantifiable observations of activity, action, or 

reaction. According to positivism, if an aspect cannot be measured in this 

manner, it cannot be known with certainty (162). As a concept that seeks to 

interpret observations through measurable entities, positivism is often used 

in research. This approach is reliant on deductive logic, where a hypothesis 

is devised and afterwards tested using mathematical calculations and 

equations to come up with reliable conclusions. Researchers who use the 

scientific method in this manner are interested in studying cause and effect 

relationships, and therefore, must be able to control the possible impacts of 

explanatory factors on the dependent factors (162, 163). Within this 

paradigm, context is often considered as insignificant, and researchers may 

assume that the outcome obtained in one context can be applied to other 

situations through deductive inference.  

The positivist paradigm guided the quantitative components of this thesis, 

to test the theory that the selected secondary and tertiary healthcare 

institutions in Saudi Arabia have a high level of hazard vulnerability. The 

suggested theories looked into the cause-effect relationship between the 

independent factor (in this case hazard vulnerabilities) and the tested 

dependent outcomes in the level of preparedness in each health facility, 

which best fits under the positivist paradigm described above. By controlling 

for other known and hypothesised explanatory factors, the researcher 
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managed to establish a causal relationship between the existence of 

multiple hazard vulnerabilities and the level of preparedness in each health 

facility.  

Chapter 4 presents the results of the first quantitative study, which assessed 

the hazard vulnerability of secondary and tertiary healthcare facilities in the 

Riyadh region, KSA. This involved a multi-centre survey utilizing the Kaiser 

Permanente Hazard Vulnerability Assessment Tool (KP-HVA). This 

quantitative assessment provided standardized data on the vulnerability of 

selected healthcare institutions, enabling a systematic analysis of potential 

hazards. 

Chapter 5 presents results of the second quantitative component of this 

research, which evaluated the preparedness and response capability of 

selected healthcare facilities in the Riyadh region using an all-hazards 

approach. This component involved the administration of a research 

questionnaire, which utilized all-hazard tools to assess the emergency 

preparedness of the hospitals. By employing this approach, the research 

aimed to capture a comprehensive view of the facilities' preparedness 

levels, considering a wide range of potential hazards. 

2.3 Qualitative studies 

2.3.1 Constructive paradigm 

Studies that are grounded in the constructivist approach are often interested 

in understanding the world of human experience. Such studies identify that 

reality is constructed in a social manner and cannot be stable. This 

paradigm admits that different individuals are likely to have diverse accounts 

of the same phenomenon under investigation(164, 165). Researchers that 
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follow this paradigm consider the views of the study participants with a lot 

of primacy, accounting for their unique backgrounds and experiences. The 

role of the researcher is to try to understand the meaning that participants 

attach to a certain phenomenon in its distinctive context (165). 

Consequently, constructivists have a high tendency to Favour qualitative 

data collection methods such as interviews. Unlike the positivist paradigm, 

research guided by the constructivist paradigm does not start with a 

preconceived theory, but instead produces theory inductively from the 

patterns and meanings discovered across the research process (164, 165) 

The second aspect of the investigation conducted in this thesis relied on 

constructivism and qualitative methods since it focused on identifying the 

level of understanding of all-hazard approach by emergency services 

directors and challenges associated with the adoption and implementation 

of the approach in selected secondary and tertiary health facilities. 

Furthermore, this aspect of the study was designed to complement the 

quantitative information gained through the assessment of the 

preparedness and response capacity of selected hospitals. This approach 

was best to fulfil this objective provided that there is a knowledge gap in this 

domain.  

Chapter 6 presents the results of the qualitative component of this research. 

This involved in-depth interviews with Directors of Emergency Departments 

from selected hospitals. These qualitative interviews were conducted to 

complement the quantitative data obtained through the assessments of 

preparedness and response. They provided valuable insights into the 

understanding of the all-hazard approach among emergency services 
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directors and helped in the identification of challenges associated with its 

adoption and implementation at the facility level. Additionally, these 

interviews facilitated a deeper exploration of the strengths, weaknesses, 

threats, and opportunities related to emergency management. They 

provided a platform for interviewees to express their opinions and contribute 

to a more nuanced understanding of the research topic. 

2.4 Reflexivity   

Generally, reflexivity helps the researcher to be aware of his/her influence 

on the implementation of the research as well as findings of the research 

(166, 167). Haynes (168) particularly defined reflexivity as “an awareness 

of the researcher’s role in the practice of research and the way  this  is  

influenced  by  the  object of  the  research,  enabling the  researcher  to 

acknowledge the way in which he or she affects both the research 

processes and outcomes”. The importance of reflexivity in qualitative 

research has been described extensively. The need for reflexivity include  

the fact that the conduct of qualitative research significantly involves the 

participation of the researcher and the researcher’s previous experience 

can introduce significant bias to the research process and the way results 

are interpreted (167). While highlighting how reflexivity helps the researcher 

to question his/her way of thinking and how this affects the research, 

Dodgson (166) iterated that being reflexive involves constant revision of the 

researcher’s prior understanding in the light of new findings and how this 

affects the implementation of the research process. Haynes (168) 

particularly indicated that the reflection that characterises reflexivity helps 

the research to query how his/her values and perceptions about the study 
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affect research design, collection of data and the interpretation of data 

collected. This section summarizes the implementation of reflexivity in this 

research. In addition, the researcher’s cultural and career backgrounds and 

trustworthiness of data collected were also discussed in this section.  

2.4.1 Reflexivity Implementation 

Reflexivity was implemented in this study in a number of ways to eliminate 

(and where not possible, reduce) bias in data collection and interpretation. 

In the first instance, I used a reflexive diary throughout the process of this 

research. The use of a reflexive diary has been suggested as a good 

strategy for the implementation of reflexivity in qualitative research (169). 

This is a simple record of the researcher’s experience during the research 

process. The researcher documented what was done and why they were 

done. In this case, the diary particularly helped me in documenting my 

experiences from my perspectives as well as my reactions and reflection 

about issues discussed during the interview of emergency services 

directors. This diary therefore became very useful during the interpretation 

and analysis of data. It helped me to isolate my prior knowledge and 

preconceptions as much as possible from the opinions of the managers 

interviewed, and to a great extent, this enhanced the trustworthiness of 

findings presented in this chapter.  

Secondly, it has been suggested that a researcher can achieve reflexivity 

by asking pertinent him or herself pertinent questions about his/her 

background, prior knowledge of the subject under investigation, belief 

system that can influence how data collected is viewed, the meaning 

derived from participants’ comments and experiences that has shaped or 
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currently shaping the researcher’s perspectives. I also engaged in this 

process and the different areas that I reflected upon with a view to 

implement reflexivity in this study are documented in this section.  

Firstly, I was born, and I grew up in Riyadh region of KSA. This has given a 

good understanding of the cultural background of the area as well as the 

cultural background of the emergency managers that were interviewed. 

Also, this gave me a good understanding of the geographical locations of 

each of the hospitals selected in this study as well as the nature of events 

and activities that takes place in these areas that could have implications 

for disaster manager. Therefore, there was an initial preconception that 

some areas are generally safe and will not be prone to disaster. As a 

resident of Riyadh, I have never experienced or heard of any disaster events 

in those regions. However, I had to query this preconception and decided 

to adopt a more neutral approach to responses provided by participants 

interviewed. Moreover, the fact that not many studies have been published 

about the subject under investigation in the region also helped in 

maintaining this neutral position in data collection and analysis. However, 

my knowledge of the area is also beneficial to the conduct of this research 

and the process of data collection. It helped me in understanding some of 

the challenges described by emergency services directors, particularly in 

relation to access to external emergency services as well as issues relating 

to the space available within the organisation vis-à-vis the size of the 

community that the hospital serves,  

 Secondly, I trained previously as a nurse and worked as a Registered 

Nurse within the hospital setting in Riyadh region for almost 4 years. This 
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also provides me with the understanding of the structure of the health 

system generally in the region as well as an appreciation of how a typical 

hospital operate within the region. As a nurse, I also participated in drill 

exercises previously in the hospital where I worked. While this is associated 

with a risk of bias, I had to ask myself if what I experienced more than 12 

years ago will still be the experience today. Questioning my perspective in 

this way allowed me to jettison my previous opinion about drill exercises and 

the organisation of emergency response within the hospital setting. From a 

positive angle, this prior experience helped me to relate better with 

challenges described by interviewed emergency services manager, 

particularly with respect to challenges associated with the implementation 

of drills and training exercises. Moreover, adopting a neutral approach 

became easier when I reflected on the fact that my experience in the one 

hospital where I worked previously may be significantly different from what 

operates in other hospital settings within the region. I reflected that I will be 

preventing myself from learning about what happens in other settings if I do 

not isolate my previous experience from information being provided by 

emergency services directors.  

Thirdly, I completed a master’s in public health (MPH) programme and 

worked as a Senior Public Health Specialist with Saudi Red Crescent 

Authority (and had a role in the Trauma Epidemiology Centre in Riyadh) 

prior to this study. These experiences partly motivated my decision to 

pursue a PhD programme that focuses on the assessment of the level of 

emergency preparedness of hospital settings in Riyadh region. This 

motivation came from many angles. In the first instance, my research project 
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for the MPH programme focused on the investigation of how health facilities 

work in collaboration to enhance their level of emergency preparedness in 

the region. I also administered a questionnaire to emergency services 

directors to collect data for that study. These represents some experiences 

that were very useful for the implementation of this present study. While this 

also have a risk of introducing bias, the influence of this experience was 

managed by questioning myself if the situation in the hospitals 12 years ago 

when I conducted the MPH research will still remain the same. Also, all the 

emergency services directors interviewed in this present study were 

different from those recruited for the previous study, as many of them would 

have retired or move to other roles. It was therefore easy to listen to new 

opportunities and challenges facing the implementation of emergency 

response plans as well as hazard vulnerability assessment as iterated by 

these new sets of managers.  

From another angle, my role within the Red Crescent Authority between 

2014 and 2021 involves ensuring the quality of ambulatory services 

provided by the organisation during a disaster event. This gave me an 

opportunity to review reports from my organisation as well as other 

organisations, including hospitals. Largely, rather than making me bias, this 

experience significantly helped me to relate with comments made by 

participants during the interviews, I was constantly documenting my feelings 

and reactions with respect to this as interviewers gave their opinions about 

challenges associated with and strategies for improving emergency 

response and preparedness within healthcare facilities. As Red Crescent 

Authority is a key external organisation that many of the respondent referred 
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to in their comments, I was able to recognise their challenges and 

frustrations because I have a good understanding of how the Red Crescent 

Authority functions. However, I refrained from making comments that will 

link me with the organisation so that respondents can express themselves 

freely.  

2.4.2 Trustworthiness of findings 

Trustworthiness indicates the authenticity of research findings, and this 

often achieved by minimising biases associated with data collection and 

interpretation, particularly those arising from the researcher’s personal 

experiences (170, 171). Out of many available approaches for achieving 

this, the use of “bracketing” has been particularly popular among qualitative 

researchers Dorfler et al(172). Bracketing largely is an approach through 

which the researcher sets aside previous knowledge, ideas, opinions, and 

thoughts about the subject being investigated throughout the research 

process with a view to mitigate against the adverse effects that such 

preconceptions could have on the research outcome (173). This was 

adopted in this study in a reflexive manner to isolate prior experiences and 

knowledge document in the previous section. The practical way in which 

this was done to ensure the trustworthiness of data in this study involved 

the documentation of the researcher’s experience feelings and experience 

during and immediately after interview sessions. This was then reviewed 

thoroughly before the analysis of data to ensure that the position of the 

researcher was well isolated when analysing data. However, where prior 

experiences helped in proper understanding of respondents’ comments, 

knowledge of past experience was used. During data collection, bracketing 
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was achieved by ensuring that questions were asked without references to 

the researcher’s previous experience. Also, in occasions where issues that 

the researcher is already aware of came up, the researcher did not assume 

based on this prior knowledge but proceeded to ask participants for their 

opinions. It is the participants’ opinions that were recorded and analysed in 

this study. Altogether, these approaches ensure that data presented are 

authentic, credible, and trustworthy.  

2.5 General Methods 

Background information presented in the previous chapter has indicated 

that there is a need for a wider adoption of all-hazard approach to 

emergency preparedness as this will ensure that the healthcare institution 

is adequately prepared for all types of emergency situations. Therefore, this 

study assessed the adoption of this approach to emergency preparedness 

in selected hospitals in Riyadh region of KSA, with focus on their emergency 

departments as these sections are often responsible for emergency 

planning for each hospital. This section provides details of the methods of 

investigation for all studies, including systematic review of the 

implementation of all-hazard approach and the hazard vulnerability 

assessment of selected hospitals. The description of tools used and 

justifications for the selection of tools, as well as methods used for tools 

administration are presented in this section. Moreover, details of how the 

semi-structured interviews were conducted were also provided in this 

section. In the first instance, a summary of the general research design and 

details of the method for hazard vulnerability assessment of selected 

hospitals in Riyadh region are presented. e provided. This includes a 
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detailed description of the setting, the process, and criteria for the selection 

of hospitals, tool used, and processes involved in hazard vulnerability 

assessment and highlights of different variables measured in the study. 

Moreover, details of the method for the assessment of all-hazard 

preparedness of selected hospitals via the administration of a bespoke 

questionnaire together with details of the participants selection, data 

collection and analysis for this aspect of the study are discussed. Details of 

the design and implementation of semi-structured interview for emergency 

managers are discussed. Details of ethical considerations as well as 

strategies for data analysis are covered in this section.  

2.5.1 Research design 

This research adopted a mixed method research approach involving a 

systematic review of existing studies on where, when and how the all hazard 

approach has previously been used, hazard vulnerability assessment of 

selected hospitals using a previously validated questionnaire (quantitative), 

the assessment of level of preparedness and response capability of 

selected hospitals using a newly developed questionnaire (quantitative) and 

the exploration of the understanding of the all-hazard approach amongst 

emergency services directors in the region. Several factors informed the 

choice of this research approach. In the first instance, it is known that 

quantitative studies are often based on deductive reasoning in which case 

a hypothesis is formulated and findings from the analysis of data collected 

is used to deduce if the hypothesis is to be accepted or rejected (174). 

However, this deductive approach is known to be associated with several 

limitations; including the fact that response options (particularly if data 
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collection involves the use of questionnaires) are often limited and may not 

truly represent opinions of respondents and the fact that some attributes 

which cannot be measured numerically are often missed (175, 176). 

Qualitative studies on the other hand are inductive in approach and could 

measure attributes often missed in quantitative studies (177). However, the 

fact that the influence of the research could significantly influence findings 

has been recognised as major limitation. The need to balance out these 

limitations by using the strength of one approach to address the limitation 

of the other approach partly motivated the choice of mixed-method 

approach in this study.  

In addition, philosophical assumptions/epistemological underpinnings of 

quantitative and qualitative studies are different  (176). According to Queirós 

et al (178), quantitative studies are often grounded in realist philosophical 

assumptions unlike qualitative studies which are often grounded in idealism 

or pragmatism. However, each of these epistemological views have their 

strengths and limitations. Therefore, a mixed method approach allows the 

conduct of the research in way that combines the realist assumptions of 

quantitative studies with the idealist assumptions of qualitative studies, 

making findings obtained to be more comprehensive (174, 179). Despite 

these advantages, mixed method research designs have also been 

criticised for being expensive, time consuming and requiring expertise in 

techniques for collection and analysis of both qualitative and quantitative 

data (151, 178).  

In addition, many of the previous studies on disaster preparedness of 

communities and organisations are overtly quantitative in approach. These 
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studies often involve the use of questionnaire or similar tools to assess the 

level of preparedness of these communities or organisations. Therefore, 

there is a general lack of studies which look at factors that may be affective 

the level of disaster preparedness or ability of communities/organisations to 

effectively respond to disasters from a qualitative point of view. It is therefore 

opined that the use of a mixed method approach in this study will help to 

partly address this gap. Based on these, a summary of proposed 

investigations in this research is presented in Figure 2.1. 

 

 

 

 

Selected eligible hospitals

Investigation 2: Hazard 
vulnerabilitiy Analysis using the 

KP-HVA Tool

Identification of probable and 
actual hazards 

Assess hazard vulnerability of the 
hospitals by measuring their level 

of the hazard preparedness.

Investigation 3: Investigator-
administered Questionnaires 
using the all hazards tool and 

qualitative semistructured 
questionnaire

Assess the preparedness of 
selected hospitals with respect to 

functional components of all-
hazard preparedness.

Assess the emergency 
preparedness and response 

capacity in the facility to deal with 
different disaster scenarios. 

Investigation 4 Qualitative 
interview 

Investigation of the level of 
understanding of all-hazard 

approach and its application by 
emergency services directors

Investigation 1: 

Systematic Review

Figure 2. 1: Summary of research design 
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2.5.2 Methods for systematic review 

A review of previous reports of how all hazard approach has been used to 

assess hazard vulnerability of healthcare facilities was the first investigation 

conducted in this thesis. Details of the strategy adopted for article 

identification (database searches), article selection, data synthesis and data 

analysis are presented in Section 3.5.5. 

2.5.3 Methods for primary studies 

2.5.3.1 Study setting 

The target location for this study was Riyadh region of the Kingdom of Saudi 

Arabia. Riyadh regions is located in the centre of the Kingdom of Saudi 

Arabia as well as the centre of the Arabia Peninsula (180) . The region 

covered an area of 404,240 km2 and is the second largest region in KSA. 

According to the 2018 Census data, the region has a population of 

8,446,866 people which represents an increase of 2.76% compared the 

population figure of 2017 (180). The region is divided into 22 provinces as 

shown in Figure 2.2.  
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Though accurate data on the exact number of disaster events in Riyadh 

region is generally lacking due to poor record keeping, available data 

indicated that the region has in the past experienced flooding in 2005, 2009, 

2010 and in 2015 (181) . Moreover, one incident of dust storm was reported 

in 2018 while terrorist attacks has been identified as the most common 

disaster event in the region (occurred 7 times between 1995 and 

2011)(181). This history of previous disaster events, together with the fact 

that the region has several secondary and tertiary healthcare facilities 

(including private health facilities and public health facilities) partly 

motivated the choice of the region as the focus for this study.  Moreover, 

Riyadh region is the most prominent geographical area of KSA, and the 

region has experienced remarkable growth in recent years in terms of urban 

infrastructure development and population growth (180).  

2.5.3.2 Sampling techniques and sample size   

Due to the multi-study nature of this research, a combination of sampling 

techniques was used. For the sampling of healthcare facilities, a purposive 

sampling technique which requires selected facilities to have certain 

Figure 2. 2: Map of the Kingdom of Saudi Arabia showing the proposed place of 
the study the provinces of Riyadh Region (174) 
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attributes was adopted (182). For a hospital to be selected, the following 

eligibility criteria were considered: 

1. The facility must be providing secondary or tertiary healthcare and 

operate under the control of the Ministry of Health, Universities, the 

Military or private firms.  

2. The facility must have a capacity of 100 beds or more with a 

functioning Emergency Care Department. This is because hospitals 

with this capacity are more likely to be used as reference centers 

during emergencies, which requires that they have a robust 

emergency preparedness program. 

Based on these, healthcare facilities which provide only primary care or 

clinics without the capacity for emergency services, have less than  100 

beds, are located outside the geographical area of Riyadh region, provide 

cosmetic or dental exclusively, and hospitals with polyclinics only without a 

functional emergency department were excluded from this study. The 

implementation of these criteria revealed that only 13 divisions of Riyadh 

region met this requirement (Figure 2.3). Therefore, the selection of 

hospitals was conducted in these divisions only.  
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Figure 2. 3: Provinces in Riyadh Region with hospitals meeting the eligibility 

criteria. Hospitals in the shaded regions were excluded due to the fact that they have capacity below 100 

beds. 

 

2.5.3.3 Recruitment of healthcare facilities  

Generally, the total number of state-owned healthcare facilities (under the 

control of the Ministry of Health) in Riyadh region stands at 436 primary care 

centres and 46 hospitals. In addition, there are 39 private healthcare 

facilities and 16 specialised healthcare facilities (such as military hospitals, 

University teaching hospital and other specialist hospitals) in the region. The 

distribution of hospitals based on whether they are state-owned or private 

hospitals is shown in Figure 2.4. All the healthcare facilities which met 

eligibility criteria stated earlier in this section were contacted for participation 

in this study. However, only 42 hospitals responded and were included in 

this study. There was no need for randomisation of hospitals, and the same 

sample of hospitals were used for all primary studies in this thesis. The 

distribution of locations where these hospitals are selected from are shown 

in Figure 2.3.  
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2.5.3.4 Participants’ selection for the study 

Different categories of participants were recruited for the different aspects 

of this study. For hazard vulnerability survey and the assessment of all-

hazard preparedness of selected hospitals, respondents were Directors of 

Emergency services in all the 42 hospitals which participated in this study. 

Since all selected hospitals were included in this study, there was no need 

for the use of any sample selection technique. Moreover, Emergency 

Services Directors were selected as respondents for this aspect of the study 

as they represent the most appropriate member of staff with the best 

knowledge of emergency activities, policies, strategies, and tools within the 

hospital setting. Moreover, these directors were selected to respond on 

behalf of the hospitals since they are often responsible for drafting 

emergency response plans for the entire hospital.  

For the qualitative interview, only Emergency Services Directors with up to 

5 years and more of working experience were selected for interview. This 

criterion was essential as it ensured that managers to be interviewed would 

Riyadh Region Healthcare Facilities (58) 

Public Hospitals (38)

University(4)
Military and 

arm forces (6)

Minitsry of 
Health 

&Specialised

(28) 

Private 
Hospitals (20)

Private (20) 

Figure 2. 4 Distribution of hospitals selected for the study 
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have experienced at least one form of disaster and will have required 

experience to provide useful information that is required for this aspect of 

the study. The six Emergency Services Directors who met this criterion were 

selected for this aspect of the study. These participants were recruited 

during the research visit made by the researcher to all the selected 

hospitals.  

The total number of secondary and tertiary hospitals was 58, whereby a 

total of 16 healthcare facilities failed to respond to the questionnaire, mainly 

based on the management policy of the organization. These 16 healthcare 

facilities were therefore grouped as unit non-response; hence the response 

rate for the survey was 72.4%, with 42 respondents out of the 58 that were 

slated for in the study. 

Table 2. 1 Distribution of respondents and non-respondents by type 
of healthcare facility (public or private) 

 

 

The researcher undertook the fieldwork and visited all the healthcare 

facilities to personally hand over the questionnaire to the Emergency 

Services manager of each healthcare facility. The completed questionnaires 

were thereafter personally retrieved by the researcher after three or more 

working days. 

 Health 
facility type Respondents Non-Respondents  Total 

Public   32 (84.2%)  6 (15.8%)  38 

Private  10 (50%)  10 (50%)  20 

Total  42 (72.4%)  16 (27.6%)  58 
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2.5.3.5 Instrument for data collection  

(a) Hazard vulnerability assessment tool   

In this study, the updated version of Kaiser Permanente Hazard 

Vulnerability Assessment (KP-HVA) tool (version 2017, Appendix 4.1) was 

used for the assessment of hazard vulnerability in line with the second 

objective of this thesis. This standardized KP-HVA toolkit (183) was used 

specifically to assess multiple hazard vulnerabilities and the level of 

preparedness in each health facilities against natural and technological 

hazards. The focus of this tool includes the identification of the top ten 

probable and ten observed hazards for each selected hospital. These data 

were used to calculate the level of preparedness, the probability, and risks 

of the probable and observed hazards. The rationale for the selection of tool 

is based on its comprehensiveness compared to other available tools for 

the assessment of all-hazard assessment. Specifically, several 

organizations have developed tools and methods for the assessment of 

hospital hazard vulnerabilities, including the American Society for 

Healthcare Engineering (ASHE) in 2001 (184, 185), the Joint Commission 

on Accreditation of Healthcare Organizations (JCAHO) and HCPro Limited 

(185). Available tools for hazard vulnerability assessment of hospitals 

include the Hazard Disaster Preparedness-ACEP (total score = 104) and 

the Hospital All-hazards Self-assessment (HAH-CDC, total score = 60). 

These are self-assessment tools based on four-point Likert scale which 

assess non-structural and functional aspects of all-hazard approach to 

emergency preparedness approach. However, they have been criticised to 

lack the comprehensiveness that make them inapplicable to different 



 

81 
 

settings (186). The WHO Hospital Emergency Response Checklist 2011 is 

another tool which assists hospital administrators and emergency directors 

to respond effectively to the most likely disaster scenarios at the local level. 

Though this tool comprises of current hospital-based emergency 

management principles and best practices and integrates priority action 

required for an effective response to a critical event based on an all-hazards 

approach, it has been criticised also for its lack of comprehensiveness 

(186). The fact that the KP-HVA tool addresses all these challenges 

contributed significantly to its selection in this study. Details of the structure 

and content of the tool, how the tool was administered and how data 

collected were analysed are presented in Chapter 4.  

(b) Instrument for the assessment of all-hazard preparedness of 
selected hospitals  

The assessment of all-hazard preparedness of selected hospitals was 

carried out in two parts in this study to achieve the third objective of this 

thesis. In the first instance, the All-hazard Preparedness Assessment 

Questionnaire (APAQ, Appendix 5.1) was developed to assess functional 

and non-structural indicators of effective all-hazard emergency 

preparedness in selected hospitals. The content of the questionnaire was 

also informed by the information obtained from the systematic review 

reported in chapter 2 of this thesis which identified gaps in all-hazard 

preparedness in many hospitals. This new tool was developed as the 

systematic review conducted in this study indicates that there is no currently 

available questionnaire that can adequately address the type of 

investigation aimed at in this study (see Chapter Three). The major aim of 

this questionnaire is to assess available emergency management strategies 
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and the adequacy of these strategies in reducing risks and emergencies 

arising from different hazards, including natural and technological sources.    

The questionnaire used for this aspect of the project, APAQ, was created 

based on information contained in validated tools produced by the World 

Health Organisation (WHO)(187), the Centre for Disease Control 

(CDC)(188), and American College of Emergency Physician (ACEP)(189). 

Tools developed by these organizations have been used widely in the field 

of emergency management for a long time (187). However, a common 

limitation of these tools is that they lack the compartmentalisation that allows 

individual analysis of the different functional and non-structural components 

of all-hazard approach. Details of the structure and content of the 

questionnaire, how the question was administered and how data collected 

were analysed is presented in Chapter 5.  

Data collection from participants was implemented through face-to face 

interviews. A semi structured guide was used during the interview sessions. 

The semi-structured interview guide was drafted based on the research 

aims and objectives. It was peer reviewed before its implementation during 

the study. The topics in the interview guide covered the methods that are 

used in hospitals to assess emergency plans and the challenges that are 

experienced in assessing the effectiveness of emergency plans. There were 

also questions covering the solutions to improve emergency plans and 

preparedness in hospitals in Riyadh. There were open-ended questions 

within the interview guide and the researcher used probing techniques to 

get deeper insights of some of the responses. A mock interview session 

was first conducted with one of the professionals before the real interview. 
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This pilot was used to test the appropriateness of the tool and corrections 

were made to ensure that it was effective for data collection. Details of how 

the pilot study was conducted and how data collected during the interview 

session were analysed and interpreted are presented in Chapter 6.  

2.5.3 Ethical considerations 

Ethical approval for this study was obtained from the University of 

Nottingham prior to the commencement of the study (Appendix 2.1). 

Moreover, all necessary approvals were obtained from the Ministry of Health 

and other relevant organisations in KSA prior to the conduct of aspects of 

this study involving health facilities or healthcare workers in KSA (Appendix 

2.2). All participants recruited for all primary studies in this thesis were 

required to give written informed consent prior to participation in the study. 

Prior to the signing of the Informed Consent Form, participants were given 

the project information sheet which explained the objectives of the project 

and the level of participation required from participants. The Investigator 

explained the details of the project to participants, particularly during the 

visit to hospitals for the administration of APAQ. Participants were given 

sufficient time to consider their participating or otherwise in the study. The 

Investigator answered all questions that participants had about participating 

in the study. A copy of the consent form was also given to participant while 

the investigator kept the other copy (Appendix 2.3). For the aspect of this 

study involving questionnaire administration, the completion and 

subsequent return of the research questionnaire were taken as informed 

consent. Participants or healthcare facilities made aware that they can freely 

withdraw from this study at their own request at any time and without 
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prejudice to any consequences. In adherence to the General Data 

Protection Regulation (GDPR), no personal data was collected in this 

project. To ensure this, all personal identifiers were removed from data 

collected. Participants’ confidentialities were further ensured by using 

identification code numbers to correspond to treatment data in the computer 

files.  

2.6 Conclusion 

 In the next chapter, a systematic review of the adoption of all-hazard 

approach to disaster preparedness and response in KSA was conducted. 

The focus was to identify gaps that are essential for consideration when 

designing other investigations conducted in this thesis.   
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CHAPTER THREE 

THE EVIDENCE FOR THE USE OF ALL-HAZARDS APPROACH IN 

PUBLIC HEALTH DISASTER PREPAREDNESS: A SYSTEMATIC 

REVIEW  

3.1 Introduction 

Background information which delineates the meaning, scope and 

definitions of disaster as considered in this thesis as well as other issues 

which set the scene for this project, such as history of disasters in KSA, 

emergency services management in KSA, the structure of the healthcare 

system in KSA as well as sustainability issues relating to disaster 

management have been highlighted in Chapter One. Moreover, the general 

aim and objectives of the study have been stated in the previous chapter. 

This chapter presents the design and results of a systematic review aimed 

at gaining a better understanding of the adoption of the all-hazard approach 

in the conduct of vulnerability assessment and disaster response planning 

in KSA. Initially, this Chapter presents a brief overview of disasters and all-

hazard approach. This was followed by a clear statement of the aim of the 

review as well as highlights of methods adopted in conducting the 

systematic review. Results obtained and implications of results of the review 

will subsequently be provided in this chapter. 

3.2 Background of the review 

As explained in Chapter One, disasters are natural or man-made events 

which are capable of causing death, harm, displacement of people, 

infrastructural destruction as well as the disruption of health and economic 

systems (2). Dar et al. (3) particularly indicated that events classified as 
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disasters often have huge impact on the human society and are often at a 

magnitude that is beyond what the affected society can manage locally. 

Several factors have been implicated as contributors to increased risks of 

disasters. These include population growth, advances in technology as well 

as economic growth (17, 190). According to Chen et al  (190) these factors 

largely contribute to the development of natural disasters such as  storm, 

flood, earthquake and hurricane. However, studies have indicated that 

disasters could also happen as a result of human activities and that such 

disasters can equally wreak havoc on human beings and the 

environment(28, 191). These man-made disasters include accidents 

resulting from transportation systems or chemical, industrial or nuclear 

agents as well as conflicts of local, ethnic or national dimensions (29).  

However, challenges around emergency preparedness in many countries 

has been recognised through a study conducted by the WHO in countries 

with previous experience of natural disasters (58). The study indicated that 

there is significant lack of recognition of other forms of hazards, such as 

technological hazards, which pose as much danger as those natural 

disasters previously experienced. This led to the recommendation for the 

adoption of “all-hazard” approach to emergency preparedness and 

response (58). The “all-hazard” approach to emergency preparedness 

involves developing a preparedness strategy that addresses all forms of 

hazards irrespective of their source. However, how this approach has been 

adopted and implemented in organisations across WHO member states is 

not fully understood. 
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The significant role played by hospitals in responding to disasters cannot be 

overemphasized. Hospitals have the unique responsibility of providing 

medical care for victims of disasters. Unfortunately, the hospital itself is not 

immune to disaster, which could be internal or external. It is therefore 

important that hospitals are adequately prepared for disasters of all types 

(60, 61, 192). For instance, in the case of a disaster involving chemicals, 

health institutions must be prepared and have the capacity to 

decontaminate casualties, treat acute stress reactions as well as be able to 

deal with the sudden surge in the number of patients (60). However, the 

thrust of the “all-hazard” concept is that emergency preparedness in such 

hospitals must be developed in a way that is applicable to all forms of 

hazards. However, detailed information on how the all-hazard approach to 

emergency preparedness has been adopted in health institutions across the 

globe is generally lacking. There is also a need to fully understand best 

practices that have worked in places where the approach has been 

implemented, as well as challenges facing the implementation of the 

approach where it has failed. In addition, there is also a need to understand 

approaches that were successfully used in places where the all-hazard 

approach has not been successfully used. Therefore, it is important to 

understand how other approaches such as “any hazard” and “top hazard” 

approaches to emergency preparedness and planning were used in KSA.  

To address this problem, a review of studies which investigated the 

implementation of all-hazard, any-hazard and/or top-hazard approach 

towards emergency preparedness was conducted in this study. For the 

purpose of this review, the all-hazard approach was defined as a 
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comprehensive and integrated strategy that encompasses the 

preparedness and response measures undertaken by healthcare facilities 

to address a wide spectrum of potential natural, technological, and human-

induced hazards. These hazards include but are not limited to natural 

disasters (e.g., earthquakes, hurricanes, floods), technological 

emergencies (e.g., chemical spills, power outages), communicable disease 

outbreaks, and other unforeseen events that have the potential to disrupt 

normal healthcare operations. The all-hazard approach aims to develop 

adaptable and versatile strategies that ensure healthcare facilities are 

equipped to effectively manage and respond to various threats, enhancing 

their overall disaster resilience and safeguarding public health. 

Specifically, this systematic review collated and assessed available 

empirical evidence on the use of these emergency preparedness and 

planning approaches of health care facilities globally. For the all-hazard 

approach, this review focused on the identification of functional and non-

structural components of the all-hazard approach assessed in published 

studies for healthcare facilities. For the purposes of the review, functional 

capacity refers to how the emergency preparedness will ensure that the 

health facilities are able to perform their functions during a disaster and 

includes elements such as communication plan, hazard and vulnerability 

assessment, emergency management plan, command and control, human 

resources, safety and early warning systems, blood bank and fatality 

management. Moreover, non-structural capacity refers to the other 

requirements for effective response excluding physical infrastructure. 

Examples of such elements include the availability of equipment and 
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supplies, utilities, and security systems amongst others. Also, findings of 

this review will inform the methods and approaches used for the 

assessment of all-hazard preparedness and response capacity of 

secondary and tertiary health facilities in Riyadh, KSA in the subsequent 

sections of this thesis.  

3.3 Review aim  

The aim of this review was to identify the core elements of the all-hazards 

approach in hospital settings as defined in this section. The review 

examined best practices that have been successful in implementing the all-

hazards approach and review tools used with the aim of providing valuable 

insights for enhancing public health disaster preparedness. Specific 

objectives of this review were to: 

1. Examine the geographical distribution of published studies 

implementing the all-hazards approach to emergency preparedness 

and response at the healthcare facility level worldwide. 

2. Review published evidence of methodologies and strategies 

previously employed to implement the all-hazards approach in 

healthcare facilities across the globe. 

3. Identify and categorize key components of the all-hazards approach 

as presented in the literature, such as risk assessment, planning, 

resource allocation, communication, and staff training. 

4. Synthesize reported outcomes of the implementation of the all-

hazards approach in healthcare facilities, including improvements in 

disaster response times, patient care, and staff safety. 
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5. Analyse variations in implementation strategies, challenges, and 

outcomes across different healthcare facility types. 

3.4 Review Question 

The following question guided the conduct of this literature review: 

1. How has the All -hazards Approach to emergency preparedness and 

response been implemented at the health facility level in the 

published literature worldwide? 

3.5 Systematic Review Methods 

Systematic reviews generally involve the use of a protocol in the search, 

identification, selection, and collection of data from previously published 

articles relating to the topic under investigation (193). Mulrow particularly 

indicated that systematic reviews often require a scientific approach which 

makes the process reproducible (194). This is a key advantage of 

systematic review as a research method. Its effectiveness in identifying 

gaps in research has also been reported (194, 195). However, the approach 

is not without limitations. It is often liable to biases arising from preconceived 

ideas of researchers and a substantial level of expertise is required in 

conducting them successfully (195). Details of the design of the review, 

including databases searched, article selection strategy, inclusion and 

exclusion criteria, article quality assessment, and data analysis procedure 

are discussed in this section.  

3.5.1 Article search strategy 

This systematic review adopted the PRISMA Guidelines (109) and JBI 

Protocols for mixed methods systematic review (110). In order to conduct a 



 

91 
 

comprehensive search for relevant articles, a systematic literature search 

was performed using a set of carefully chosen keywords. Keywords such as 

'all-risk,' 'all-hazard,' 'multi-hazard,' 'emergency preparedness,' 'emergency 

services,' 'hospitals,' 'public health services,' 'disaster planning,' 'disaster 

response,' 'healthcare facility,' 'healthcare organization,' 'disaster 

management,' 'emergency management,' 'healthcare resilience,' 

'healthcare capacity,' and 'healthcare vulnerability' were used to search four 

major databases, namely Ovid Medline, PubMed, CINAHL, and EMBASE, 

as well as Google Scholar. The search was not limited by date (Section 

3.5.2). The selection of these keywords aimed to capture a wide range of 

studies that explore the implementation of the All-Hazards Approach to 

emergency preparedness and response at the healthcare facility level. By 

including terms like 'multi-hazard,' this study aimed to include studies that 

address the concept of facing multiple types of hazards and risks.  

The search strategy employed both controlled vocabulary terms and natural 

language terms to ensure the retrieval of relevant articles. Specifically, a 

combination of Medical Subject Headings (MeSH) terms and free-text 

keywords were employed to ensure a thorough exploration of the literature. 

The keywords used in the search included 'all-risk,' 'all-hazard,' 'multi-

hazard,' 'emergency preparedness,' 'emergency services,' 'hospitals,' 

'public health services,' 'disaster planning,' 'disaster response,' 'healthcare 

facility,' 'healthcare organization,' 'disaster management,' 'emergency 

management,' 'healthcare resilience,' 'healthcare capacity,' and 'healthcare 

vulnerability'. Boolean operators (AND, OR) were used to combine and 
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refine the search terms as needed. The search was conducted in titles, 

abstracts, and keywords of all databases.  

Table 3.1 summarises the details of the keywords and syntax used in the 

search for each database. Three types of searches were conducted for each 

database, focusing specifically on all-hazard, emergency preparedness, 

hospital, emergency services, or a combination of these terms. The search 

strategy aimed to retrieve relevant qualitative and quantitative articles 

without restriction on publication date. 

Table 3. 1 Details of search keywords and syntaxes for article 
identification 

Database Type of 

search 

Keyword syntax 

 

PubMed/ 

EMBASE/ 

CINAHL/Ovid 

Medline 

 

1 "All-risk" or "All-hazard" or "All-hazards" or 

"All hazards" or "Multi-hazard" or "Any 

hazards"  

2 "Emergency preparedness" OR 

"Emergency Services" OR "Emergency 

management" OR "Healthcare resilience" 

OR "Healthcare capacity" OR "Healthcare 

capacity" OR “Healthcare vulnerability” OR 

“Disaster planning” OR “Disaster response”  

3 “Hospital” OR “Healthcare facility” OR 

“Healthcare facilities” OR “Healthcare 

organisation” 

Combined 

with AND 

(("All-risk" or "All-hazard" or "All-hazards" or 

"All hazards" or "Multi-hazard" or "Any 

hazards") AND ("Emergency 

preparedness" OR "Emergency Services" 

OR "Emergency management" OR 

"Healthcare resilience" OR "Healthcare 

capacity" OR "Healthcare capacity" OR 

“Healthcare vulnerability” OR “Disaster 

planning” OR “Disaster response”) AND 

(“Hospital” OR “Healthcare facility” OR 

“Healthcare facilities” OR “Healthcare 

organisation”)) 
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Articles which met specific inclusion and exclusion criteria stated in (Section 

3.5.2) were included in this review. Identified articles were initially screened 

by the researcher and then by two independent researchers to eliminate 

selection biases. Data extraction and data synthesis were conducted using 

tools embedded in JBI SUMARI (192, 196, 197).  

3.5.2 Inclusion and exclusion criteria 

3.5.2.1 Inclusion criteria 

All research studies (qualitative and quantitative), including electronic 

academic resources, such as articles, books, documents, and published 

reports which investigated all-hazards assessments of the healthcare 

facility level or local health department were included for review. To be 

eligible, articles must meet the following other criteria:   

• Any publication that addressed any types of hazards from any 

disasters and implemented the all-hazard approach will be 

included. 

• The study provides results on preparedness for at least one of the 

relevant hazards or disasters. 

• Studies on health facilities using a single preparedness approach 

for multiple relevant hazards. 

• The study must address preparedness for a hazard or disaster 

and adopt an approach akin to the all-hazard method in assessing 

the risk for the disaster and in planning for risk reduction and 

emergency preparedness.  

• Studies reporting hospital facility level, regional, or national level 

assessments related to the all-hazard approach in disaster 
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preparedness, focusing on the assessment of structural or non-

structural systems of a hospital, such as buildings, lifeline, or 

utility aspects like water, power, and fuel or gas or energy.  

• Studies should present factors, indicators, variables, models, or 

instruments that contribute to understanding and enhancing the 

overall preparedness of the hospital. 

• The article, guidelines, and grey literature’s full text manuscript 

must be written in English language.  

In addition to these, articles were not limited by date of publication or 

location. No restriction was placed on study design. Studies with qualitative, 

quantitative, or mixed-method research design which describes primary 

data observations were included in the study.  

3.5.2.2 Exclusion criteria 

• Studies not adopting an all-hazard approach in assessing 

emergency preparedness and/or response at health facilities. 

• Studies that do not relate to fields of emergency preparedness, 

such as individual, staff training and development, psychological, 

and economic preparedness.  

• Articles that do not present the elements or indicators of hospital 

disaster preparedness. 

• Studies for which the full text could not be located. 

• Studies without primary data analyses 
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3.5.3 Article selection strategy 

To ensure the selection of appropriate articles and to avoid article 

duplication, EndNote X9 was used to manage citations of all articles 

identified from database searches. Article screening was carried out by the 

lead researcher and the researcher supervisors using the PRISMA 

Guidelines (198) as summarised in Figure 3.1. Specifically, all duplicate 

articles identified from the different databases were removed. Titles and 

abstracts of the remaining articles were screened to identify those that used 

the all-hazard approach. This was followed by removing articles which did 

not adopt qualitative or quantitative approach in collecting data as well as 

articles which did not adopt all-hazard approach in hazard vulnerability 

assessment or emergency planning. Both the lead researcher and the 

research supervisor used the inclusion and exclusion criteria to select 

articles to be reviewed as well as to identify articles which did not meet these 

criteria. Both researchers documented reason for exclusion. Article 

selections were compared and disagreements in article selection between 

the reviewers were discussed. A third reviewer was engaged where no 

consensus was reached between the two reviewers.  

3.5.4 Strategies for data extraction 

In line with best practice, the researcher and one other independent 

reviewer carried out data extraction from selected articles and discrepancies 

were dealt with as highlighted in Sections 3.5.2. Differences were resolved 

through mutual consent following discussions. The initial phase of data 

extraction involved the recording of key characteristics of each study, 

including the study location, the context of the study, demographic 



 

96 
 

characteristics of participants, the study’s inclusion and exclusion criteria, 

its sample size and methods for data collection and analysis. A note of the 

conclusion for each included study was also made. This was followed by 

the extraction of key information on the type of hazard or disaster covered 

by the study, specific information about the context and location of 

healthcare facilities in the study, details of core components of all–hazard 

approach as well as tools and data collection methods. Key findings from 

each study were extracted and where possible illustrative statements which 

clearly define the major finding of the study were extracted. 

3.5.5 Data synthesis and integration 

This review followed a convergent integrated approach according to the JBI 

methodology for mixed methods systematic reviews using JBI SUMAR 

(113). Briefly, data including the location of each study, number of hospitals 

covered, method of data collection, number and type of events/emergency 

covered, and the core components of the all-hazard emergency 

preparedness covered were collated in tables. Also, details of the aim, major 

findings, and the implications for all-hazard preparedness of each of the 

selected articles were recorded in another table.  

3.6 Results 

3.6.1 Search results 

Details of the results of articles identified using each of the search 

terminologies syntaxes created for this study across the four databases is 

summarized in Appendix 2.1. The search terminology conducted altogether 

led to the identification of a total of 1181 articles (Table 3.2). Following the 

removal of duplicates, the remaining 814 articles were screened for the 
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suitability of titles and abstract as well as the availability of full text for review. 

This screening led to the removal of 501 articles which are not relevant to 

this study. The 313 relevant articles were then screened in line with the 

eligibility criteria stated for this study. This final screening produced 22 

articles which were reviewed in this chapter.  

Table 3. 2 Number of articles retrieved from each database. 

S/No Database Result 

1 PubMed 334 

2 Ovid Medline 515 

3 EMBASE 7 

4 CINAHL 324 

Total  1181 

 

 

3.6.2 Attributes of articles selected for review. 

Attributes of articles selected for review are presented in Table 3.3. Articles 

reviewed were published in 2010 and in 2019. Articles published in 2016 (5 

articles, 22%) and 2017 (5 articles, 22%) accounted for majority of the 

articles reviewed in this chapter. These are followed by articles published in 

2012 (3 articles, 14%) and 2018 (3 articles, 14%). Two articles were 

published in each of 2014 and 2019 respectively while only 1 article were 

published in each of 2010 and 2015.  
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Figure 3.1: PRISMA flow chart for article screening
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Table 3. 3 List of included studies with summary characteristics 

S/N Author 
(Year) 

Location 
/context 

Number of 
sample 
(Hospital) 

Data collection 
tools 

Methods of 
data collection 

Number of 
event/ 
emergencies 
studied 

Type of event 
/emergency studied 

Core components in 
emergency 
preparedness 
studied 

1 Lang, 
Verbicaro 
(199) 

America 
and India 

Numerous 
but 
unspecified 

Rapid Visual 
Survey 
methods and 
Hospital Safety 
Index 

Survey 
questionnaires 
based on 
WHO/PAHO 
standard 
checklist 

1 Earthquake Structural and non-
structural 

2  Miniati 
and Iasio  
(200) 

Florence, 
Italy 

5 hospitals Bespoke based 
on WHO 
Framework 

Document 
review, 
interviews  

1 Earthquake Structural and other 
unspecified 
elements 

3 Norman et 
al (201)  

Ghana 22 
Hospitals 

WHO (2007) 
Field Manual 
for Capacity 
Assessment 
of Health 
Facilities in 
Responding to 
Emergencies 

Site visit, 
questionnaire 
Survey, 
literature, and 
internet 
review. 

2 Road Traffic 
Accident, Burn 

Non-structural. 
Hospital 
preparedness, 
equipment, 
manpower and 
surge capacity 
planning as best 
practices for the 
mitigation of public 
health 
emergencies. 
 

4 Adini et al 
(79) 

Israel 24 General 
hospitals / 
all-
emergency 
acute care 

Developed 
tools from MoH 

MoH Survey, 
Review of the 
Standard 
Operating 
Procedures, 
Site visit for 
observation 
and 
measurements 
of other 
components. 

3 Mass casualty events 
(MCEs), mass 
toxicological/chemical 
events (MTEs), and 
biological events 
(pandemics and bio-
terror agents). 

Non-structural. 
Standard operating 
procedures (SOP), 
Training and drills, 
Knowledge of staff, 
Infrastructure 
&Equipment 
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S/N Author 
(Year) 

Location 
/context 

Number of 
sample 
(Hospital) 

Data collection 
tools 

Methods of 
data collection 

Number of 
event/ 
emergencies 
studied 

Type of event 
/emergency studied 

Core components in 
emergency 
preparedness 
studied 

5 Djalali et al  
(202) 

Tehran, 
Iran and 
Stockholm, 
Sweden  

9 hospitals Hospital Safety 
Index (HIS) 

Self-
assessment 
using the 
PAHO/WHO 
standard 
questionnaire 

7 Flood, earthquake, 
drought, frostbite, 
moto accident, 
landslide, and icy 
roads 

Non-structural 
component 

6 Jahangiri 
et al (203) 

Tehran, 
Iran 

1 hospital Hospital Safety 
Index (HIS) 

Self-
assessment 
using the 
PAHO/WHO 
standard 
questionnaire 

7 Flood, earthquake, 
drought, frostbite, 
moto accident, 
landslide, and icy 
roads 

Structural, non-
structural, and 
functional 
components 

7 Perrone et 
al  (204) 

Italy 2 hospitals Hospital Safety 
Index (HIS) 

Rapid Visual 
Screening, 
PAHO/WHO 
checklist 
completion 

1 Earthquake Structural, non-
structural, and 
functional 
components 

8 Golabek- 
Goldman  
(205) 

Israel-US  12 
hospitals 

Bespoke 
interview and 
observation 
tools.  

Semi-
Structured 
Interviews 

2 Mass casualty 
incidents, both natural 
and man-made 

Non-structural. 
Security protocol, 
lockdown, hospital 
procedure, defence 
and communication 
capabilities, mutual 
aid agreement, 
personal 
identification 
procedure, 
inclusion of security 
consideration in 
training and 
exercise 
emergency singing, 
and collaboration 
with outside low 
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S/N Author 
(Year) 

Location 
/context 

Number of 
sample 
(Hospital) 

Data collection 
tools 

Methods of 
data collection 

Number of 
event/ 
emergencies 
studied 

Type of event 
/emergency studied 

Core components in 
emergency 
preparedness 
studied 

enforcement 
agencies 

9 Asefzadeh 
et al   (206) 

Iran 2 hospitals Hospital Safety 
Index (HIS) 

Observation, 
interviews, and 
completion of 
checklist 

7 Flood, earthquake, 
drought, frostbite, 
moto accident, 
landslide, and icy 
roads 

Structural, non-
structural, and 
functional 
components 

10 Ardalan et 
al  (207) 

Iran 421 
hospitals 

Hospital Safety 
Index (HIS) 

Self-
assessment 
questionnaire 

7 Flood, earthquake, 
drought, frostbite, 
moto accident, 
landslide, and icy 
roads 

Structural, non-
structural, and 
functional 
components 

11 Ahmadi et 
al  (64) 

Iran  12 
hospitals 

WHO standard 
checklist 

Checklist 
completion, 
interviews 

7 Flood, earthquake, 
drought, frostbite, 
moto accident, 
landslide, and icy 
roads. 
 

Only functional 
capacity 

12 Tabatabaei 
and Abassi  
(208) 

Iran 3 hospitals Hospital Safety 
Index (HIS) 

Observation, 
interviews, and 
completion of 
checklist 

5 Geological and 
climatic risk, 
environmental risks, 
technological 
disasters, social 
phenomena 
 

Structural, non-
structural, and 
functional 
components 

13 Moghadam 
et al (209) 

Iran 4 hospitals WHO/PAHO 
Standard 
Checklist 

Checklist 
completion 

Several  Natural disasters 
such as earthquake 

Non-structural 
elements including 
electrical systems, 
communication 
system, water 
supply system, fuel 
storage, heating, 
ventilation and 
cooling system, 
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S/N Author 
(Year) 

Location 
/context 

Number of 
sample 
(Hospital) 

Data collection 
tools 

Methods of 
data collection 

Number of 
event/ 
emergencies 
studied 

Type of event 
/emergency studied 

Core components in 
emergency 
preparedness 
studied 

office furniture, 
medical gases, 
medical equipment 
for diagnosis, 
architectural 
elements. 

14 Monfared 
et al  (210)  

Iran 6 hospitals WHO Standard 
Checklist 

Observation, 
Interviews, 
checklist 
completion 

7 Flood, earthquake, 
drought, frostbite, 
moto accident, 
landslide, and icy 
roads 

Structural, non-
structural, and 
functional 
components 

15 Haryanto 
et al (211) 

Indonesia 1 hospital Rapid Visual 
Screening 

Observation 
and 
completion of 
checklists 

1 Earthquake Structural and non-
structural 

16 Gargaro et 
al  (212)  

Italy 1 hospital Structural 
Health 
Monitoring 
System (SHM) 

Visual 
inspection of 
data 

1 Earthquake Structural elements  

17 Santa-
Cruz et al 
(213) 

Peru 41 
hospitals 

Comprehensive 
Approach for 
Probabilistic 
Risk 
Assessment 
(CAPRA) using 
GIS tools 

Review of 
previous 
published 
reports, review 
of building 
information, 
completion of 
digital forms, 
field data 
collection 
using mobile 
devices 

1 Earthquake Structural 
components 
including building 
vulnerability,  

18 Nenkovic-
Riznic et al 
(214)  

Sebia 1 hospital Hospital Safety 
Index (HSI) 

HSI 
questionnaire, 
checklist, 
document 

4 Transport accident, 
extreme temperature, 
earthquake, flood 

Non-structural. 
Structural safety, 
risk management 
process, health 
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S/N Author 
(Year) 

Location 
/context 

Number of 
sample 
(Hospital) 

Data collection 
tools 

Methods of 
data collection 

Number of 
event/ 
emergencies 
studied 

Type of event 
/emergency studied 

Core components in 
emergency 
preparedness 
studied 

analysis, 
interview 

centre’s function, 
emergency, and 
disaster 
management 

19 Moran-
Rodriguez 
and 
Novelo-
Casanova  
(215)  

Mexico 4 hospitals Hospital Safety 
Index (HIS) 

Questionnaire, 
completion of 
checklist and 
interview 

1 Earthquake  Structural, non-
structural, 
functional and 
organisation of 
administrative 
activities.  

20 Cruz-Vega 
et al (216)  

Mexico 3 hospitals Hospital Safety 
Index, 
PAHO/WHO 
Checklist 

Administration 
of HIS 
questionnaire 
and 
completion of 
self-
assessment 
checklist 

1 Earthquake Hospital structural 
elements 

21 Lapzevic et 
al  (217) 

Serbia 1 hospital Hospital Safety 
Index 

Structured 
interviews 

1 Flood Non-structural. 
Architectural safety, 
infrastructure 
protection, access, 
physical securities, 
equipment and 
supplies, and 
critical systems 

22 Aslani and 
Habibi 
(218)  

Iran 1 hospital 
(15 
hospital 
wards) 

Fire Risk 
Assessment 
Method for 
Engineering 
(FRAME) 

Use of 
checklist, 
observation, 
and interviews 

1 Fire Risk of fire for the 
building (structural), 
people (non-
structural) and 
activities 
(functional) 
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With respect to the location of studies reported in reviewed articles, majority 

of articles reviewed (9 articles, 41%) covered studies conducted in Asia. 

Two (9%) articles reported studies conducted in America and Asia while 1 

(4.5%) article reported studies conducted in Africa. Of the remaining 10 

articles, 7 (32%%) covered studies conducted in Europe while the remaining 

3 (14%) articles reported studies conducted in Latin America. The 

breakdown of articles by countries indicates that 8 articles (36%) reviewed 

reported studies conducted in Iran while another article reported a 

comparative study of Sweden and Iran (202). Studies by Lang et al (199) 

and Golabek-Goldman (205) were other multi-location studies which 

reported data collected from America/India and America/Israel respectively. 

The study reported by Norma et al (201) was the only study conducted in 

Africa. Studies reported by Miniati and Iasio (193), Perrone et al (204) , and 

Gargaro et al (212) were conducted in Italy. The two other European studies 

(conducted in Serbia) reviewed in this study were published by Nenkovic-

Riznic et al (214)  and Lapzevic et al (217). All other studies reviewed in this 

Chapter were conducted in South American countries of Peru and Mexico 

(215, 216). The analysis presented in Table 3.3 indicates that the number 

of health facilities covered in articles reviewed vary significantly. Jahangiri 

et al (203) , Haryanto et al (211), Gargaro et al (212) , Nenkovic-Riznic et al 

(214) , Lapzevic et al (217)  and Aslani and Habibi (218)  covered only 1 

hospital, and the number of health facilities covered by the remaining 

studies ranged between 2 and 421 hospitals. The analysis of the distribution 
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of articles reviewed based on the number of health facilities covered indicate 

that 15 articles (68.2%) covered 10 health facilities or less while 2 articles 

(9.1%) covered between 11 and 20 health facilities. Similarly, 2 articles 

(9.1%) covered between 21 and 30 health facilities while another 2 articles 

(9.1%) covered more than 30 health facilities. The number of health facilities 

covered by Lang et al (199)  was not specified. It was simply reported as 

numerous.  

It was also observed that tools used for data collection as well as the method 

of data collection adopted across reviewed articles differ significantly. Some 

of the articles used tools previously developed by renowned agencies such 

as the World Health Organisation while other developed bespoke tools and 

used such for data collection. The Hospital Safety Index developed by the 

World Health Organisation in collaboration with the Pan American Health 

Organisation (PAHO) was observed as the most commonly used tool for 

data collection (11 hospitals, 50%). Other checklists produced by the WHO 

were used by Ahmadi et al  (64), Monfared et al  (210),  and Cruz-Vega et 

al (216). However, other studies reviewed used tools that are bespoke for 

the type of disaster event covered, such as the Fire Risk Assessment 

Method for Engineering (FRAME) used by Aslani and Habibi (218) and the 

Structural Health Monitoring System (SHM) used by Gargaro et al (212). In 

contrast, some other studies developed tools that are bespoke for the health 

facility to be assessed, such as the survey monitoring tool used by Adini et 

al (79) and the bespoke interview and observation tools used by Golabek- 

Goldman  (205). For studies using the Hospital Safety Index and other tools 
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developed by the WHO, questionnaire administration was the method used 

for data collection (15 articles, 68.2%). However, other data collection 

methods such as interviews (10 articles, 45.5%), site visit (4 articles, 

18.2%), document analysis (4 articles, 18.2%) as well as observation and 

checklist completion (10 articles, 45.5%) were also used.  

The distribution of reviewed articles based on the component of all-hazard 

covered indicates that 14 (63.6%) out of the 22 articles assessed all or some 

elements of functional components. Similarly, not articles reviewed 

assessed structural capacity of hospitals. Specifically, 15 (68.2%) out of the 

22 articles assessed structural capacity either alone or in combination with 

other components of the all-hazard approach. Only Miniati and Iasio  (200), 

Santa-Cruz et al (213), and Cruz-Vega et al (216)  assessed only structural 

components. Non-structural component was the most commonly assessed 

components across all articles reviewed. In fact, 7 (31.8%) articles 

assessed only non-structural components while another 14 articles 

assessed non-structural components in combination with functional and/or 

structural components of the all-hazard approach. The analysis presented 

in Table 3.3 also indicated that disaster events covered in articles reviewed 

differ significantly. The majority of articles (12 articles, 54.5%) reviewed in 

this study covered multiple disaster events including road transport 

accident, extreme temperature, earthquake, flood, drought, frostbite, 

landslide, and icy roads. For articles which focused on single disaster 

events, earthquake was the most common disaster events covered (9 out 

of 10 articles). 
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3.6.3 Analysis of Functional Components of All-hazard Approach in 
Selected Articles 

Components of the functional domains of the all-hazard approach covered 

in selected were analysed in this thesis. The summary of data presented in 

Table 3.4 indicates that 14 (63.6%) articles assessed components of the 

functional domain and components covered by these articles differ 

significantly. Hazard Vulnerability Assessment element of the functional 

component was assessed by only 7 articles (31.8%) while the emergency 

management element was assessed in 12 (54.5%) articles. The number of 

articles assessing functional components such as communication (9 

articles, 40.9%), command and control (9 articles, 40.9%), human resources 

(9 articles, 40.9%), safety and early warning systems (6 articles, 27.3%), 

emergency operation and response (8 articles, 36.4%), triage (3 articles, 

13.6%), training and drills (5 articles, 22.7%), decontamination (3 articles, 

13.6%), mutual aid and networking (8 articles, 36.4%), evacuation and 

transportation (1 article, 4.5%), disease surveillance (5 articles, 22.7%) and 

fatalities management 3 articles, 13.6%) differ significantly. These data 

indicate that Hazard Vulnerability Assessment (HVA) was the most 

assessed element while none of the articles assessed hazards relating to 

laboratory and blood bank. Further analysis revealed that components of 

the functional domain assessed across selected articles ranged from one 

assessed by Gargaro et al  (212) to 11 elements assessed by Moran-

Rodriguez and Novelo-Casanova  (215) . Also, 6 other articles assessed 8 

out of the 15 components of the functional domain listed in Table 3.4. 



 

108 
 

Table 3. 4 Summary of the functional capacity assessment of selected articles 

 
S/N 

 
Author (Year) 

All-hazard emergency management Component ((Functional capacity) 

HVA EM C CC HR S&E LB EOC T D MA E&T DS FM T &D 

1 Lang (199) X x X X X x X X X X X X X X X 

2 Miniati and Iasio (200) x x X X X x X X X X X X X X X 

3 Norman (201) x  X X  x X   X   X X  

4 Adini (79) x  X X  x X  X X X X X X  

5 Djalali (202)  x X X X X x X x X X X X X X X 

6 Jahangiri et al (203)       X X X X  X  X  X 

7 Perrone et al (204) X X X X X X X X X X X X X X X 

8 Golabek-Goldman (205) x  X  X  X X  X  X X X  

9 Asefzadeh et al (206) x X   X X X  X X X X X X X 

10 Ardalan et al (207) x X   X X X  X X X X X X X 

11 Ahmadi et al (64)       X  X X X  X X X 

12 Tabatabaei and Abassi 
(208) 

      X  X X X  X X X 

13 Moghadam et al  (209) x X X X X X X X X X X X X X X 

14 Monfared (210)  x  X X X  X  X X X X X X X 

15 Haryanto (211)  x X X X X X X X X X X X X X X 

16 Gargaro et al  (212)  X X X X X X X X X X X X X X 

17 Santa-Cruz et al (213) x X X X X X X X X X X X X X X 

18 Nenkovic-Riznic et al 
(214)  

     X X X X  X  X  X 

19 Moran-Rodriguez and 
Novelo-Casanova (215)  

   X   X X       X 

20 Cruz-Vega et al (216)  
(208) 

     X X X X  X  X  X 

21 Lapzevic et al (217)       X X X X  X  X  X 

22 Aslani and Habibi (218) X  X X X  X  X X X X X X X 

Key: HVA = Hazard Vulnerability Analysis, EM = Emergency Management, C= Communication, CC = Command and control, HR = Human 
resources, S&E = Safety and Early warning system, LB = Laboratory and blood bank, EOC = Emergency Operation and Response, T = Triage, 
T&D = Training and drills, D = Decontamination, MA = Mutual Aid and networking, E&T = Evacuation and transportation, DS = Disease Surveillance, 
FM = Fatalities Management, NA = Not applicable 
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3.6.4 Analysis of Structural Components of All-hazard Approach in 
Selected Articles 

The summary of data on components of the structural domain of the all-

hazard approach in selected articles is presented in Table 3.5. Generally, 

components relating to building integrity, the impact of previous of 

hazard/disaster events on the building and other structural components 

were assessed in some of the selected articles in this study. Specifically, 18 

(81.8%) out of the 22 articles reviewed covered some components of the 

structural domain even though the extent of the coverage varies 

significantly. The highest number of components (9 components) of 

structural domains were assessed in the study by Lang (199), Haryanto 

(211) and Santa-Cruz et al (213). These include all the components on 

building integrity listed in Table 2,5 and the previous hazard component. 

The study by Jahangiri et al (203), Nenkovic-Riznic et al (214), Cruz-Vega 

et al (216) and  Lapzevic et al (217) assessed all building integrity 

components except building defection. However, these studies except 

Lapzevic et al (217) also assessed structural effects of previous hazards. 

Majority of building integrity components were not assessed by other 

articles listed in Table 3.5 which covered the structural domain of all hazard 

approach. However, these articles covered a wide range of other building 

integrity components (other than those listed in Table 3.5), including 

alterations and remodelling, and structural systems, replacement costs and 

years of construction. Moreover, 10 (45.5%) of articles review also covered 

other structural elements which are not related to previous hazards or 

building integrity. These include architectural shape, replacement costs and 

years of construction.
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Table 3. 5 Summary of the structural capacity assessment of selected articles 

 
S/N 

 
Author (Year) 

All-Hazard Emergency Management Component ((Structural Capacity) 

Building Integrity (BI)  
PH 

 
Others 
SE CK CL BM WL FS FD DF Other 

BI 

1 Lang et al (199)          x 

2 Miniati and Iasio (200)  X X x x x x x x X x 

3 Norman et al. (201) X X x x x x x    

4 Adini et al, (79) X X x x x x x    

5 Djalali et al (202)  X X x x x x x x X x 

6 Jahangiri et al (203)         x X  X 

7 Perrone t al (196) X X x x x x x    

8 Golabek-Goldman (205) X X x x x x x    

9 Asefzadeh et al (206) X X x x x x x   x 

10 Ardalan et al (207) X X x x x x x   x 

11 Ahmadi et al (64) X X x x x x x x X x 

12 Tabatabaei and Abassi (208) X X x x x x x   x 

13 Moghadam et al(209) X X x x x x x x X x 

14 Monfared et al (210) X X x x x x x x   

15 Haryanto et al (211)          X  

16 Gargaro et al  (212)  X X x x x x     

17 Santa-Cruz et al (213)          x  

18 Nenkovic-Riznic et al (214)        x X  X 

19 Moran-Rodriguez and Novelo-
Casanova (215)  

X  x    x  x  

20 Cruz-Vega et al (216)       x X  X 

21 Lapzevic et al (217)        x X X X 

22 Aslani and Habibi (218) X X x x x x x x   

Key: CK = Cracks, CL = Columns, BM = Beam, WL = Wall, FS = Floor Slabs, FD = Foundation, DF = Defections, BI = Building Integrity, PH = 
Previous Hazard which affected the building, SE = Structural Element  
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3.6.5 Analysis of Non-structural Components of All-hazard 
Approach in Selected Articles 

The summary of data on components of the non-structural domain of the 

all-hazard approach in selected articles is presented in Table 3.6. All articles 

selected in this study except the study by Ahmadi et al (64) and Santa-Cruz 

et al (213) covered at least one component of the non-structural domain. 

Moreover, it was also observed that apart from Miniati and Iasio (200), 

Monfared et al (210), Haryanto et al(211) , Gargaro et al (212), and Aslani 

and Habibi (218), all other articles reviewed in this study assessed all the 

components of the non-structural domain listed in Table 3.6. Miniati and 

Iasio(200) did not cover AS, IP, CS, TS, WM, FS, HVAC and OF while 

Monfared et al (210)  did not assess IP, CS, FP, and WM. Haryanto et al 

(211) assessed only 5 out of the 13 components of the non-structural 

domain while Gargaro et al (212) lacked all the components except one 

(Table 3.6). 

3.6.6 Best Practices and Challenges Facing the Implementation of the 

All-Hazard Approach 

Key findings of all articles selected for review in this study were collated and 

analysed with a view to understand best practices and challenges 

associated with the implementation of the all-hazard approach. Details of 

these findings summarised in Table 3.7. In the first instance, it was observed 

that the development of an appropriate tool for all hazard vulnerability 

assessment or the adoption of previously developed tools in a new setting 

was the central focus of some of the studies reviewed in this chapter. For 
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example, Lang et al (199), Miniati and Iasio (200), Perrone et al(204) , 

Haryanto et al (211), and Moran-Rodriguez and Novelo-Casanova (215) 

developed new tools for hazard vulnerability assessment. The rationale 

behind the need for the development of new tools, as stated in these 

studies, ranged from the need to address challenges relating to the 

inappropriate nature of existing tools and the peculiar nature of the disaster 

event that the hospital is at risk of (199, 200) . Lang et al (199) and Perrone 

et al (204) particularly assessed seismic vulnerabilities of hospitals and 

indicated that existing tools are more sophisticated and advanced for the 

type of assessment needed. Moran-Rodriguez and Novelo-Casanova (215) 

on the other hand highlighted that challenges such as lack of basic 

technologies and poor knowledge among staff members are among factors 

which warranted the development of a new tool effective vulnerability 

assessment.  
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Table 3. 6  Summary of the non-structural capacity assessment of selected articles 

 

 
S/
N 

 
Author (Year) 

All-Hazard Emergency Management Component 
(Non-structural Capacity) 

AS IP CS TS ES FP WS WM FS MGS HVA
C 

EQS OF Others 

1 Lang et al  (199)              X 

2 Miniati and Iasio (200) x X x X    x x  x  x  

3 Norman et al. (201) et al.               X 

4 Adini et al, (79)              X 

5 Djalali et al (202)              X 

6 Jahangiri et al (203)               X 

7 Perrone et al (204)              X 

8 Golabek-Goldman (205)              X 

9 Asefzadeh et al (206)              X 

10 Ardalan et al (207)              X 

11 Ahmadi et al (64) x X x X X x x x x x x x x x 

12 Tabatabaei and Abassi(208)              X 

13 Moghadam et al (209)               

14 Monfared et al (210)  X x   x  x       

15 Haryanto et al (211)   x X  x x x x x     

16 Gargaro et al (212) x X x X X x x x x x x x x  

17 Santa-Cruz et al (213)  x X x X X x x x x x x x x x 

18 Nenkovic-Riznic et al (214)               X 

19 Moran-Rodriguez and 
Novelo-Casanova (215)  

              

20 Cruz-Vega et al(216)              X 

21 Lapzevic et al (217)               X 

22 Aslani and Habibi Aslani 
(218)  

 X x   x  x       

Key: AS = Architectural Safety, IP = Infrastructural Protection, CS – Critical System, TS = Telecommunication System, ES 

= Electrical System, FP = Fire Protection, WS = Water System, WM = Waste Management, FS = Fuel Storage, MGS = 

Medical Gas System, HVAC = Heating, Ventilation and Air Conditioning, EQS = Equipment and Supplies, OF = Office 

Furniture        
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Other rationales such as obsolete nature of existing tools and challenges 

associated with the administration of more complex tools were also 

highlighted in some of the studies reviewed as the need for the development 

of bespoke tools. For studies which used standard tools (questionnaires and 

checklists) developed by reputable organisations such as the WHO and 

PAHO for data collection, the trend observed was that these tools were used 

at locations where the implementation of all hazard approach were generally 

missing. This assertion is supported by key findings of studies, such as 

Norman et al. (201), Jahangiri et al.(203), Ardalan et al (207), Ahmadi et 

al(64), Tabatabaei and Abassi(208) and Gargaro et al (212) , which 

generally showed the lack or poor adoption of all hazard approach.  

Careful perusal of data presented in Table 3.3 vis-à-vis findings presented 

in Table 3.7 revealed some best practices which contributed to effective all 

hazard vulnerability assessment in studies reviewed in this study. Majority 

of available all hazard vulnerability assessment tools are in the form of 

questionnaire. However, the combination of questionnaire administration 

with other data collection methods was observed in some of the articles 

reviewed in this study (64, 79, 199, 201, 202, 204, 206, 208, 210, 213, 215, 

218). These studies combined methods such as site visit, document 

analysis, participants observation, semi-structured and structured 

interviews, and visual inspection with questionnaire administration to obtain 

findings presented in Table 3.7. Another important observation from the 

articles reviewed in this study is the fact that all hazard vulnerability 

assessments reported were tied to one or more types of disaster. The fact 
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many studies reviewed considered multiple disaster events indicates that 

the hazard vulnerability assessment conducted may truly represent the all 

hazard approach (64, 79, 202, 203, 205-210, 214). However, other studies 

(199-201, 204, 211, 213, 215, 218) focused on one disaster events and this 

may cast  doubt on whether the assessment conducted in these studies are 

true adoption of the all hazard approach.   

With respect to challenges facing the adoption of all hazard approach to 

hazard vulnerability assessment, many of the studies reviewed did not 

explicitly highlight challenges or barriers. However, indicators of barriers 

could be observed in some of these studies. In the first instance, barriers 

relating to problems inherent in assessment tool could be inferred for all 

studies which developed and tested bespoke tools. Some of these studies 

specifically highlighted that available tools are either too advanced or 

inappropriate for the type of disaster event focused on (199, 204). Also, 

Cruz-Vega et al (216)  indicated that biases that may be  associated with 

self-assessment, which is often the data collection procedure when using 

questionnaire-based tools, is a major barrier to effective hazard vulnerability 

assessment across many hospital settings and a potential source of 

variability in results obtained when multiple tools were used to assess the 

same healthcare organisation. Furthermore, Nenkovic-Riznic et al (214) 

indicated that improper delineation and classification of disasters in some of 

the available tools may affect proper hazard vulnerability assessment.   
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Some of the studies reviewed in this chapter also highlighted the role 

leadership and management in effective disaster preparedness and 

response process. This was highlighted as a barrier to effective hazard 

vulnerability assessment where lacking. For instance, Jahangiri et al (203) 

indicated that important decisions by managers are necessary for effective 

HVA and in turn, good HVAs are essential in helping managers to make 

important decisions about hospital safety. Similarly, Santa-Cruz et al (213) 

indicated the need for a disaster management committee to ensure that 

regular hazard vulnerability assessments are conducted and that risks are 

constantly measured and prioritised in the interest of hospital safety. 

Moreover, challenges listed by Moran-Rodriguez and Novelo-Casanova 

(215), including the obsolete nature of emergency plans which makes 

response activities difficult, the lack of basic equipment, irregular nature of 

hazard vulnerability assessments and inadequacy of financial resources, 

are problems that an effective disaster management committee will 

address.  Similarly, in a study which examined the level of preparedness of 

a hospital for fire hazard, Aslani and Habibi (218)  also highlighted that the 

absence of a disaster management team is responsible for the poor level of 

fire safety observed in the hospital. The role of management highlighted by 

Nenkovic-Riznic et al (214) include the raising of awareness of regular 

hazard vulnerability assessment as well as the training of hospital staff 

members.  
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Table 3. 7 Summary of aims findings and implications of results of articles reviewed. 

S/No Author (Year) Aim of the study Major finding Implications for all-hazard preparedness 

1 Lang (199)  The study developed a 
questionnaire for seismic 
vulnerability assessment of 
schools and hospitals, and 
tested it in a case hospital 

The study reported the utility of the 
questionnaire as an effective tool for HVA 
assessment of health facilities 

The new tool is presented as a tool that could be 
used widely to overcome challenges associated 
with the need for an effective tool for all-hazard 
vulnerability assessment.  

2 Miniati and Iasio  
(200) 

The study developed and 
tested an integrated method for 
assessing safety of hospital 
systems in Italy 

The study generally reported that the 
capacity of assessed hospitals is lower 
compared to what is required with only 
one hospital having the capacity for 
effective response to seismic disaster.  

The study highlighted the importance of an all-
hazard approach to vulnerability assessment. It 
suggests the need to place priorities on the 
safety of the most vulnerable hospital users 
when designing emergency response programs 

3 Norman  (201)  The study assessed the 
emergency preparedness 
programs of health facilities for 
all-risks but with focus on Road 
Traffic Accidents, (RTA) in 
Ghana 

The study reported that many of the 
hospitals are not prepared for large scale 
emergencies. Pre-emergency and 
emergency preparedness plans are 
lacking 

The study indicated that the implementation of 
all-hazard approach is missing. Most of the 
components of all-hazard approach are not 
present in the hospitals assessed 

4 Adini (79) To investigate the relationship 
existing among hospitals' 
preparedness for various 
emergency scenarios, and to 
evaluate whether components 
of one emergency scenario 
correlate with preparedness for 
other emergency scenarios 

The study reported a significant 
relationship between preparedness for 
different emergencies. Correlation exists 
between the standard operating 
procedure for biological events and 
preparedness for other events, 
Correlation also exists between training 
and drills with preparedness for 
emergencies. SOPs, training, and skills 
improve preparedness. 

This finding implied that emergency 
preparedness can be universal due to 
similarities in the different components of 
emergency preparedness for different disasters. 
The study highlighted the importance of 
functional elements such as drills, training, and 
development of standard operational protocols 

5 Djalali (202)  The study compared non-
structural safety of hospitals in 
Tehran and Stockholm 

The study reported that the level of 
hospital safety is not related to local 
vulnerability.  

The study points to the fact that other factors 
which have legal and financial implications may 
play key roles in determining the level of hazard 
preparedness of hospitals.  

6 Jahangiri (203) The study assessed the 
Hospital Safety Index of one 
hospital in Tehran 

The assessment revealed that the level of 
safety of the hospital.  
is inadequate.  

The study demonstrates the utility of the HSI tool 
in assessing hospital safety. It highlights the 
importance of HVA in helping managers to make 
important decisions about hospital safety.  

7 Perrone(204) The study assessed the level of 
seismic vulnerability of a 

The study proposed a new method for 
assessing hospital safety index to 

The report demonstrated the effectiveness of the 
tool used in conducting all-hazard assessment of 
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S/No Author (Year) Aim of the study Major finding Implications for all-hazard preparedness 

selected hospital using visual 
screening  

address challenges associated with the 
use of more advanced techniques. The 
new method was successfully used to 
assess structural safety of hospital 
buildings.  

vulnerabilities. However, it reported that for the 
method to be effective, non-structural, and 
functional domains must be assessed. 

8 Golabek-Goldman  
(205) 

The study examined lessons 
from Israelis experience for 
improving US hospital security 
preparedness for a wide range 
of mass casualty incidents, 
both natural and man-made 

The study indicated that hospitals 
assessed lacked adequate preparation 
for large scale disaster events. There is a 
need for training, improved security, 
enhanced coordination, and installation 
of permanent and emergency signs. 
Documents such as the National 
Response Framework and the National 
Response Plan for America were also 
reviewed in the study 

Inadequacies observed are clear indications of 
the need for an all-hazards approach towards 
emergency preparedness. Several functional 
and non-structural elements are indicated as 
missing. 

9 Asefzadeh (206) The study reviewed the level of 
hospital safety of two hospitals 
in Qazvin, Iran 

High level of structural, non-structural, 
and functional safety was observed in the 
hospital. Levels of equipment, water 
supply, medicine supply and other related 
resources were high 

The area experiences frequent disasters and the 
need for retrofitting was highlighted in the report. 
This is despite the report of a high level of non-
structural safety. It is possible that the 
assessment tool used, or the implementation of 
the tool missed some key points. 

10 Ardalan et al (207) The study assessed the level of 
hospital safety of selected 
hospitals in Iran 

Most of the hospitals in the region have 
an average level of safety while about 
20% were not safe. The level of 
functional, structural, and non-structural 
capacities was also average 

Though hospital safety in Iran is increasing, the 
tool used is effective in identifying where more 
improvements are needed. The all-hazard 
approach to safety assessment is effective.  

11 Ahmadi et al (64)  The study investigated the 
functional disaster 
preparedness level of hospitals 
in Tehran 

Generally, satisfactory levels of capacity 
and low level of vulnerability were 
reported. However, weakness in 
procedures, plans, human resources, 
monitoring, evaluation were observed.  

This study demonstrated the utility of the WHO 
checklist. The need for an all-hazard approach is 
evident because weaknesses observed may 
have significant impact on other areas of 
vulnerability.  

12 Tabatabaei and 
Abassi (208) 

The study investigated factors 
influencing the level of disaster 
preparedness of selected 
hospitals in Iran 

All hospitals assessed had a moderate 
level of preparedness. The need for 
improved planning, and some short-term 
measures to reduce damage was 
highlighted.  

The reported demonstrated the effectiveness of 
the tool used in conducting all-hazard 
assessment of vulnerabilities 

13 Moghadam et al 
(209)  

The study evaluated non-
structural retrofitting status of 

The study identified key non-structural 
items where improvement is needed. The 

The retrofitting status of hospitals assessed was 
observed to be inadequate. The study 
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S/No Author (Year) Aim of the study Major finding Implications for all-hazard preparedness 

Kerman teaching hospitals 
against natural disasters 

lowest preparedness score was obtained 
for medical gas supply while office and 
warehouse furniture had the highest 
score   

highlighted the importance of executive buy-in in 
ensuring effective hazard vulnerability 
assessment.  

14 Monfared et al 
(210) 

The study assessed the level of 
hazard preparedness of 
hospitals in Qazvin region of 
Iran 

Hospitals in the region were assessed to 
have average levels of functional, 
structural, and non-structural hazard 
preparedness.  

The study demonstrated the successful adoption 
of the all-hazard approach to hazard vulnerability 
assessment. It highlights the importance of 
regular assessment to ensure safety of hospital 
users and better preparedness for  

15 Haryanto et al 2017 
(211) 

The study assessed the level of 
seismic vulnerability of a 
hospital in Indonesia 

The rapid visual screening method used 
revealed deficient structural and non-
structural capabilities 

The report demonstrated the effectiveness of the 
tool used in conducting all-hazard assessment of 
vulnerabilities 

16 Gargaro et al  (212)  The study assessed structural 
and non-structural capabilities 
of a hospital following episodes 
of earthquakes 

The report indicated the negative impact 
of earthquake on structural and non-
structural capacities of the hospital. 
Retrofitting is needed 

The reported demonstrated the effectiveness of 
the tool used in conducting all-hazard 
assessment of vulnerabilities 

17 Santa-Cruz et al 
(213) 

The study investigated the 
seismic risk of hospitals in Lima 
City 

The study reported that majority (80%) of 
hospitals in the region experienced about 
10% structural damage and about 2% 
loss of activity 

The study highlights the importance of regular 
hazard vulnerability assessment with the aim of 
defining, measuring risks and prioritizing 
mitigation actions.  

18 Nenkovic-Riznic et 
al  (214)  

The article gave an overview of 
methods for hospital hazard 
vulnerability assessment and 
examined the correlation 
between safety Index of 
healthcare facilities and climate 
change 

The study recommended the evaluation 
of the HSI, and the highlighting of hazards 
affected by climate change in a way that 
facilitates effective assessment. It 
established direct correlation between 
hazards affecting hospital safety and the 
role of the hospital in emergency and 
disaster management 

The article highlighted that improper delineation 
and classification may affect proper hazard 
assessment and proposed a way of addressing 
this. The important role of the hospital in disaster 
management was further highlighted, lending to 
why increased awareness and training of 
hospital staff members is essential.  

19 Moran-Rodriguez 
and Novelo-
Casanova (215) 

The study developed and 
tested a new vulnerability 
assessment tool for hospitals 
based on all hazard approach 

The study reported the effectiveness of 
the new tool in identifying and 
establishing the degree of vulnerabilities 
in hospitals assessed 

The study indicated that challenges facing 
effective hazard vulnerabilities assessment 
include lack of basic technologies, disaster 
response plans that are not up-to-date, and lack 
of financial resources. It pointed out the need for 
regular maintenance of hospital buildings.  

20 Cruz-Vega et al  
(216) 

The study compared the utility 
of HSI and self-assessment for 
vulnerability in a hospital 
setting 

The study reported variability in the result 
obtained using HSI and the WHO/PAHO 
checklist. This was attributed to self-
assessment biases 

This study underscores the importance of biases 
in assessing hazard vulnerability and why it is 
important to use the right tool. The study 
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S/No Author (Year) Aim of the study Major finding Implications for all-hazard preparedness 

recommends the utility of HSI in facilitating 
effective hazard vulnerability assessment.  

21 Lapzevic et al  
(217) 

The study assessed safety and 
disaster preparedness of 
primary healthcare centres in 
Obrenovac municipality of 
Serbia 

The study obtained an overall safety 
index of 0.82 as well as functional, 
structural, and non-structural indices of 
0.75, 0.95 and 0.74, respectively.  

Values obtained indicated that primary 
healthcare centeres assessed are able to 
function during flood disaster. However, the 
need for improvement in key areas such as 
emergency power, water supply, 
telecommunication and emergency medical 
supply were observed. Moreover, modifying HSI 
by adjusting content to fit primary healthcare 
setting and language translation was pivotal to 
the successful adoption of the all-hazard 
approach in hazard vulnerability assessment.  

22 Aslani and Habibi  
(218) 

The study examined the level of 
preparedness of a hospital for 
fire hazard 

The study revealed a poor level of fire 
safety in the hospital.  

The study identified the absence of a disaster 
management team in the hospital. It further 
indicated the importance of concerted efforts in 
HVA assessment and emergency 
response/preparedness.  
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3.7. Discussion 

The review conducted in this study has revealed that all-hazard approach 

has been adopted to some extent in assessing hazard vulnerabilities of 

healthcare facilities across many countries. However, several limitations 

and challenges have been associated with the adoption of this approach to 

hazard vulnerability assessment. It was observed that most of the studies 

adopting this approach were conducted in Asia and this is consistent with 

the previous observation that Asia and the Pacific are the most disaster 

prone regions of the globe (219) . In fact, Guha-Saphir and Hoyois (219) 

reported that there were 81 weathers, climate and/or water-related disasters 

in Asia in 2022 alone. These were reported to result in 5000 mortality and 

direct/indirect effects on over 50 million people. Consistent with this rate of 

disaster, the chance of healthcare facilities being affected by these disasters 

is very high. This may be responsible for increase in the awareness of 

hazard vulnerability assessment in hospitals across the region.  

Challenges associated with the choice of appropriate tools for all hazard 

vulnerability assessment have been previously recognised (220). In fact, 

having a study which evaluated five hazard screening tools, Panko et al 

(221)  indicated that reliability of tools to provide consistent and credible 

hazard scores has been a challenge. This previous observation is 

consistent with what the review reported in this chapter has shown. Many 

of the studies reviewed developed and tested new data collection tools as 

a way of addressing some of the challenges associated with available HVA 

tools. Though many of these new tools were reportedly successfully used 
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to access hazard vulnerability of healthcare facilities in articles reviewed, it 

is not yet clear if these tools were significantly better than previously 

available tools.   

The Hospital Safety Index was observed to be the most commonly used tool 

for HVA across studies reviewed. Originally, the tool was developed for the 

assessment of hazard vulnerability, to make recommendation for necessary 

actions as well as to promote measures that are affordable and have high 

impact on improving hospital safety and strengthening the capacity of 

healthcare facilities (222). However, limitations such as the lack of elements 

on the assessment of the availability and training of health workers as well 

as the security of hospital staff and patients were noticed in the original 

document, leading to some modifications implemented in 2015 (222). These 

additions notwithstanding, it is not yet clear if all the domains of all hazard 

approach are represented in the tool.  

The lack of comprehensiveness of the HSI and other tools was also 

indicated by the observation that not all studies reviewed assessed all the 

domains of all hazard approach, despite the fact that they used these tools 

for data collection. Even in studies where both the functional, structural, and 

non-structural domains were assessed, several components of these 

different domains were conspicuously missing. This clearly points to one of 

the significant gaps in knowledge with respect to the implementation of the 

all-hazard approach.  
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The observation that functional elements were generally not assessed 

across many of the studies reviewed in this chapter is also an indication of 

the lack of comprehensiveness of tools commonly used for hazard 

vulnerability assessment. Generally, functional capacity of a hospital refers 

to those elements that relates to the day-to-day functioning of the hospital 

(223). Therefore, when the level of preparedness for hazards affecting these 

capacities are not assessed in HVA, the hospital is at a high risk of not being 

able to function in the event of a disaster. Consistent with this, the 

observation that the level of HVA preparedness (as a functional element) 

was assessed in only 9 articles points to the need for increased awareness 

and engagement with HVA-related activities. However, differences in the 

functional elements addressed across studies reviewed in this study may 

not be attributable only to the incomprehensive nature of the tool used. This 

assertion is supported by the fact that there are differences in the types of 

functional element covered even across studies that used exactly the same 

tool.  Therefore, other factors, such as those relating to the organisation 

being assessed and/or skills of the staff member who is administering the 

tool, may be responsible for this observed difference. None of the articles 

reviewed in this Chapter assessed hazards relating to laboratory and blood 

bank services as well as triage. These are two elements of the functional 

domain that require specialist skills and the lack of skills may be responsible 

for why these elements were not assessed in any of the articles reviewed.  

The trend observed for the assessment of functional and structural 

components of the all-hazard approach in articles reviewed is also similar. 
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In fact, elements of the structural domain were the least assessed across 

all the studies reviewed in this study. Structural elements often refer to the 

engineering aspect of the hospital infrastructure (buildings and other 

environmental structures) (224). It is in line with this that commonly 

assessed parameters often relate to impact of disasters on building. 

Consistent with this, elements assessed across all the articles reviewed 

were largely categorised under building integrity (which covered defects on 

the building or availability of structures which could make the building to 

withstand the impact of disasters). Also, buildings that have been affected 

by previous disaster events may have inherent defects that may not be 

immediately visible, and this is a clear indicator of future disaster risk (225). 

It is against this background that data on whether articles assessed history 

of disasters (PH) were collected in this review. However, it was evident that 

only 7 articles conducted thorough assessment of building integrity out of 

the 22 articles reviewed. Again, this observation could be due to problems 

inherent in tools used and/or skills of the people involved in the assessment. 

With respect to tools, it was observed that some of the studies reviewed 

developed new tools because they considered available tools to be too 

complicated for the analysis of structural components of the all-hazard 

approach. These complications could arise from the fact that terms used in 

these tools and engineering details required as part of the assessment 

process may be too technical for safety officers without an engineering 

background. Therefore, the utility and the accuracy of data collected using 

such tools may be limited. Less complicated tools developed and tested by 
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in some studies (199, 200, 215, 216)  were reportedly used to assess 

structural capacity of health facilities. However, indicators of how the level 

of success achieved compares to what is achieved with existing tools were 

not presented in these articles except in the study by Cruz-Vega et al (216) . 

The comparison of the utility of HSI and a new assessment tool developed 

by Cruz-Vega et al (216) revealed significant differences in the result 

obtained with biases inherent in the new assessment tool highlighted as the 

cause of the disparity. The observation points to challenges that may be 

associated with new tools and suggests the need for critical evaluation of 

these new tools before they are used widely for safety or hazard 

vulnerability assessments. Ostrom and Wilhelmsen also hinted that there 

are various commercially available tools for hazard vulnerability 

assessments(220). However, the level of reliability of these tools and how 

they compare to tools developed by agencies such as PAHO and the WHO 

are not known.  

Non-structural capacity of healthcare facilities was more largely assessed 

in articles reviewed in this chapter compared to functional and structural 

capacities. The fact that all articles reviewed except  (64, 213) , covered 

these components is an attestation to the fact that available tools may be 

more adaptable to non-structural capacities compared to functional and 

structural capacities. Moreover, many of the elements of the non-structural 

domain are items which can be easily assessed without the need for special 

or technical skills. In fact, many of the available tools simply requires the 

officer conducting the assessment to indicate whether items are present or 
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not, and in most cases, these do not require technical expertise or advanced 

skills. Similar to what has been observed for other domains of the all-hazard 

approach, significant differences in the level of comprehensiveness of how 

non-structural components were assessed was also observed across all the 

studies reviewed in this chapter. While majority of studies which developed 

and tested new HVA data collection tools covered as many non-structural 

elements as those using existing tools, limited coverage was observed in 

some studies which implemented new HVA tools. A typical example is the 

study by Miniati and Iasio (200)  which only assessed electrical systems, 

fire protection, water supply, medical gas system and equipment and 

supplies. However, the study by Miniati and Iasio (200) included other 

elements such as surgical department, ICU, internal connections, morgues, 

and diagnostics. These are items which are not commonly assessed by 

many new and existing tools.  

The analysis of best practices in the implementation of all hazard approach 

across articles reviewed indicate that there is a wide adoption of existing 

tools, the focusing of hazard vulnerability assessment of key disaster events 

with higher risks in the location where assessments are being conducted, 

and the use of multiple methods for data collection to facilitate better 

accuracy. Issues relating to HVA tools have been extensively discussed in 

this chapter, but it is worthy of mention that the use of already validated 

tools, particularly at locations where knowledge of tool development is 

limited is a best practice. Advantages such as increased population 

generalisability, better reliability, and overall better trustworthiness of scores 
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obtained have been identified for the use of validated tools in research 

(226). These advantages can also be attributed to HVA data generated 

using previously validated tools. HSI (the most commonly used previously 

validated tool) also have sections which provide recommendations and help 

hospital safety managers in making decisions. However, this advantage of 

the tool seems not be properly used in all the studies reviewed in this 

chapter. Even though some of the reviewed articles made some 

recommendations, these recommendations seem not to have emanated 

from actions proposed in the HSI tool.  

Some barriers were also identified from reviewed articles as militating 

against the adoption or implementation of all hazard approach as well as 

reasons for which some of the hospitals assessed have poor safety indices. 

As summarised in Section 3.6.6, many of these barriers relate to challenges 

inherent in assessment tools plus lack of basic infrastructure as well as 

human and financial resources. Challenges associated with vulnerability 

assessment have been previously reported to largely relate to  components 

of hazard vulnerability such as exposure and sensitivity which may have 

different implications for different healthcare organisations, methods and 

tools used in vulnerability assessment, and targets of vulnerability 

assessment (224, 226). These previously highlighted challenges are 

consistent with challenges that have been identified in the present study. 

This study also identified the role of proper management in effective disaster 

preparedness and response at the hospital level. This observation is also 

consistent with a previous report of role of hospital managers in facilitating 
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patient safety(227). The study highlighted that good managerial activities 

characterised by good strategy, safety conscious culture, data-centred 

managerial activities, are positively correlated with improved patient safety 

within the hospital setting (227). To a large extent, these roles will also 

positively impact on hazard vulnerability assessment while also ensuring 

that hospitals are better prepared to response to various types of disasters.  

The development of appropriate policies at both institutional and national 

levels to address some of the challenges associated with effective disaster 

management at the hospital levels was highlighted in some of the studies 

reviewed in this chapter. This is consistent with has been previously 

reported by Veenema et al (228). The lack of adequate all-hazard disaster 

preparedness plans in some of the hospitals assessed were highlighted in 

some of the articles reviewed. In addition to policy gaps, other factors such 

as the lack of adequate understanding of the process by people involved in 

the development of emergency response plans and lack of appropriate tools 

for the all-hazard vulnerability assessment may also be responsible for the 

lack of emergency plans (229).  Adini et al (59, 230) indicated that significant 

relationship exists between the preparedness for one disaster and the level 

of preparedness for other disasters. The study highlighted that correlation 

exists between the standard operating procedure for biological event and 

preparedness for other events. It also highlighted that there exists a 

correlation between various components of HVA such as training and drills, 

SOPs development across different emergencies. These observations have 

been confirmed by previous studies (231, 232). As an example, in a study 
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which discusses how hospital bioterrorism preparedness can be a basis for 

burns disaster preparedness, Kearns et al (231) emphasized that the whole 

essence of all-hazard approach is about how preparedness for disasters 

can be all encompassing and with wider impact. The report particularly 

narrated events that happened during a burns disaster and highlighted how 

preparedness for bioterrorism attack can be adapted to respond to burns 

disaster. The interrelatedness in emergency preparedness was the focus of 

the study by Evans et al.(232). The study, which describes the Ready 

framework of the US Department of Homeland Security for emergency 

preparedness, used fire incidence as a case study to demonstrate the 

effectiveness of the approach in developing an all-hazard approach towards 

different emergency scenarios.  

To address challenges associated with the availability of tools, reports of 

several studies which investigated the effectiveness of bespoke tools were 

reviewed in this Chapter and observations reported in this chapter are 

consistent with previous reports. For instance, in a study which assessed 

the level of disaster preparedness as well as training needs of doctors and 

nurses in the emergency department in Hong Kong, Lam et al (233) 

reported that having a tool that is specifically designed for an organization 

can help in the identification of organisation-specific challenges towards the 

development of emergency plan.  

Moreover, emergency preparedness in many of the hospitals assessed in 

articles reviewed were judged as lacking comprehensiveness with key 

aspects of functional and structural domains missing. However, the 
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importance of these missing domains has been highlighted in the literature. 

For example, in a study which aimed at documenting the importance of 

hospital preparedness in responding to epidemic and pandemic respiratory 

disasters, Daugherty et al (234) specifically highlighted the importance of 

functional elements of an all-hazard approach for an institutions to be well-

prepared for disasters of all types. Der-Martirosian et al (235) also 

highlighted that regular assessment of functional and non-structural 

capabilities of an organisation is essential for the improvement of the level 

of emergency preparedness of such an organisation. Consistently, Yoon et 

al (236) indicated that non-structural tool can be used as a core element of 

an all-hazard approach to emergency preparedness and this may be the 

reasons why non-structural domains were more readily assessed in many 

of the articles reviewed in this chapter. The same need for adequate 

development of adequate non-structural and functional capacities was 

highlighted by Steven Ross (237) in a report of the preparedness of 

hospitals for power outage. The importance of functional components of 

disaster response, particularly with respect to the outbreak of infectious 

diseases was the focus of the study by Sauer et al (238).   

3.8 Strengths and limitations of the review 

This study has provided some useful information with respect to the 

importance of all-hazard approach to emergency preparedness. One of the 

key strengths of this study is the fact that it has successfully harnessed 

available evidence and identified gaps which could be addressed by future 

research efforts. Moreover, the fact that all studies reviewed in this section 
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of the thesis are empirical studies which specifically focused on the 

assessment of the adoption of all-hazard approach further makes the 

findings of the review relevant to the design of the studies conducted in the 

subsequent sections of this thesis. Also, the fact that this study identified a 

small number of articles means that it has uncovered a gap in knowledge 

and an area which future research need to focus on.  

Despite these strengths, the study is not without some limitations. In the first 

instance, articles reviewed are not homogenous in location and in the nature 

of disaster that they focused on. This may bring some inconsistencies into 

the findings reported in this thesis. Moreover, it may have some effects on 

the generalisability of the findings of this review. This disparity in the scope 

of the components of the all-hazard approach covered by the studies 

reviewed makes the direct comparison of the findings of the studies slightly 

difficult and creates the need for a more comprehensive study involving 

articles with more similar scope. Also, it has been difficult to include some 

of the eligible articles in this review due to the inability to locate their full text 

despite all efforts made through the University library to locate them.  

3.9 Conclusion and recommendations 

The review reported in this chapter has clearly identified gaps in all-hazard 

HVA across hospitals in many parts of the world and highlighted the need 

for comprehensive assessment of functional and non-structural 

components of hazard preparedness. There was little standardisation in 

tools used in reviewed studies. Therefore, it is difficult to evaluate how 

elements recommended by available all-hazard emergency preparedness 
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assessment tools (produced by organizations such as CDC, ACEP and 

WHO) were used as only one of the articles reviewed specifically used a 

standardised tool.  

3.10 Recommendation for research 

The result of this systematic review has provided an evidence-base to 

support the need for more primary research to further understanding the all-

hazards approach in the field of emergency management. More primary 

research should be explicitly encouraged at the health facility level. Also, 

studies evaluating standard and bespoke tools in different settings are 

particularly needed to provide more data about the applicability of these 

tools. To this end, subsequent aspects of work carried out in this thesis 

focused on the adoption of all-hazard approach to assess hazard 

vulnerabilities of selected hospitals in the Kingdom of Saudi Arabia.  

  



 

133 
 

CHAPTER FOUR 

HAZARD VULNERABILITY ANALYSIS FOR THE SECONDARY AND 

TERTIARY HEALTHCARE SETTING AT RIYADH REGION 

4.1 Overview 

In line with the objective of this study stated in Chapter 1, the implementation 

of research design stated in Chapter 2 and gaps identified in Chapter 3, this 

chapter presents the results obtained following the analysis of the data 

collected via the administration of the KP-HVA to all the selected hospitals 

(study 1). Prior to the presentation of results, a brief overview of the 

background leading to the investigations conducted will be presented. Data 

presented in this chapter were collected and analysed as detailed in 

Chapter 2 of this thesis. Following the presentation of results obtained for 

the probable and observed hazards, the discussion of the implications of 

the major findings as well as limitations and recommendations based on 

research findings will also be presented.  

As highlighted earlier in this thesis, hazard vulnerability assessment (HVA) 

for an organisation, which involves HVA as well as the evaluation of the 

requirements needed for adequate preparedness, has been recognised as 

one of the first steps in the all-hazard approach to disaster preparedness 

and response for the organisation (239). According to Fuchs et al (240) , 

this often requires the use of standardised tools for rating the probability of 

hazards as well as the estimation of the impacts of identified hazards on 

human beings, properties and services rendered by the affected 

organisation. When properly conducted, HVA culminates in the computation 
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of the relative risks of the organisation or area under consideration for the 

identified hazards (241, 242). Studies have identified the importance of 

HVA. For instance, McLaughlin et al (242) indicated that information 

obtained from HVA is critical to the development of effective emergency 

response plans, as well as strategies for mitigating and responding to 

different types of disasters. While recognising the importance of HVA, 

particularly within the healthcare sector, the Joint Commission on Hospital 

Accreditation recommended that hospitals should conduct annual HVA, and 

update reports generated through the assessment regularly (239).  

This chapter focuses on the HVA assessment of secondary or tertiary 

healthcare institutions selected from Riyadh region of the Kingdom of Saudi 

Arabia. As described in the previous chapter, we identified that the KP-HVA 

is the best tool for the assessment of all-hazard vulnerabilities of selected 

hospitals. Hence this chapter will discuss results obtained following the 

administration of the tool.  

4.2 Summary of Methods 

4.2.1 Selection of hospitals for assessment 

A total of 42 secondary and tertiary hospitals were selected for assessment 

in this study. Details of how these hospitals were identified and recruited 

have been described in Section 2.7.2.2.  
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4.2.2 Instrument for data collection 

The modified KP-HVA tool, produced by Kaiser Permanente in 2001 (183, 

184), was used in this study as briefly highlighted in Section 2.8.1 The tool 

includes the human, business, and property impact in the measure of risks. 

Also, this modified version changed the way events are rated and weighed 

in the calculation of the final vulnerability score compared with the original 

instrument (183). Moreover, the tool considers constituents of mitigation, 

such as preparedness as well as, internal and external responses 

separately. These characteristics give the KP-HVA an advantage over other 

tools which are commonly used for hazard vulnerability assessment (185). 

This comprehensive nature of the tool further motivated its selection as the 

HVA tool for the assessment of hospital hazard vulnerabilities in this study. 

Moreover, the rationale for the selection of this tool was based on reports of 

its previous successful usage for the assessment of hazard vulnerability of 

healthcare organizations (243, 244).  

The KP-HVA is a tool containing 60-item which represent hazards that an 

organisation may be exposed to. The tool contains two major sections, with 

the first seeking information about the probability (likelihood of occurrence) 

of each hazard. Details of the response option for the likelihood section is 

contained in Table 4.1. The section also collects information about the 

number of alerts recorded for each hazard over a given period (usually a 

year), and the number of activations for the hazard. The second section of 

the tool collects information about the severity of disasters resulting from 

each hazard. Hazard severity is computed by subtracting the magnitude 
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score from the mitigation score for each hazard. To estimate hazard 

magnitude, the tool requires respondents to rate the human impact, property 

impact, and business impact of each hazard while ratings for the 

preparedness, internal response and external response to the hazard were 

collected to estimate the mitigation for the hazard. Details of the rating for 

each of these parameters is contained in Table 4.1. Briefly, the tool used a 

4-point scale (0 to 3) to rank responses obtained for each of these variables.  

4.2.3 Respondents and administration of KP-HVA  

According to Chang et al (66), the use of KP-HVA is often conducted by a 

multidisciplinary team including representatives from the emergency 

management; security/safety; facilities (such as the maintenance 

department), information technology and telecommunications unit, medical 

departments (by drafting professionals such as clinicians, nurses, 

laboratory staff, and radiologists as part of the team), and other ancillary 

services (e.g. kitchen). The team also often include administrators, 

personnel from the finance department and external stakeholders such as 

the police, fire officials and members of the community. In this study, the 

HVA respondent team for each health facility included the researcher, 

emergency department manager, the engineer and general utility 

managers, safety officer, infection control officer and the quality manager. 
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Table 4. 1 Attributes of the KP-HVA tool 

Variables Indicators Outcomes 

Probability 0= Not applicable 
1= low probability 
2= Moderate probability 
3= High probability 

High frequency of risk (Known risk), 
moderate frequency of risk (Historical 
data), low frequency of risk 
(Manufacturer/vendor statistics) 

"Human 
impact" 
  

0= Not applicable 
1= low impact on human 
health(patient) 
2=Moderate Impact on 
human (patient and staff) 
health 
3=High impact on human 
health (Death) 

Potential for staff death or injury, 
potential for patient death or injury 

Property 
Impact 

0= Not applicable 
1= Low impact 
2= moderate impact 
3= high impact 

Cost to replace, cost to set up temporary 
replacement, cost of repair, time to 
recover 

Business 
Impact 

0= Not applicable 
1= low impact 
2= moderate impact 
3= High impact 

Business interruption, employees 
unable to report to work, customers 
unable to reach facility, company in 
violation of contractual agreements, 
imposition of fines and penalties or legal 
costs, interruption of critical supplies, 
interruption of product distribution, 
reputation and public image, financial 
impact/burden. 

Preparedness 0= Not applicable  

1= High preparedness 

2=Moderate preparedness 

3= low preparedness   

Status of current plans, Frequency of 
drills, Training status, Insurance, 
Availability of alternate sources for 
critical supplies/services 

Response Time, effectiveness, 
resources 
0= not applicable 
1= low response 
2=Moderate response 
3= High response 

Types of supplies on hand/will they meet 
need? Volume of supplies on hand/will 
they meet need? 

Staff availability, Availability of back-up 
systems, Internal resource’s ability to 
withstand, disasters/survivability 

Resources Community/Mutual Aid staff 
and supplies 
0= not applicable 
1= low response 
2=moderate response 
3= High response 

Types of agreements with community 
agencies/drills? Coordination with local 
and state agencies, Coordination with 
proximal health care facilities, 
Coordination with treatment specific 
facilities, Community resources 

Relative 
threat 

Percentage 0-100% It will be computed automatically for 
each hazard 
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These participants were selected based on the nature and relevance of their 

jobs in relation to emergency response within the hospital setting. Prior to 

the assessment day, a letter of invitation together with the project 

information sheet, was sent via the emergency department manager to each 

participant. Participants who were the most relevant for each of the KP-HVA 

questionnaire items were carefully selected to provide answers. However, 

as some of the roles within emergency response often overlap, some 

aspects of the questionnaire were answered collectively by the team. 

Specifically, questions relating to HVAC failure and supply chain were jointly 

answered by members of the team. However, the Infection Control Officer 

provided answers to questions relating to outbreak of infectious diseases 

and epidemics; the General Utility Manager and the Engineer provided 

answers to questions relating to IT systems, the Safety Officer provided 

answers to questions relating to fire and fire alarm; the Emergency Services 

Manager and Quality Officer provided answers to questions relating to 

workplace threat and trauma. This ensured that accurate data were 

accurate collected.  

4.2.4 Data collection  

Scores provided by the emergency team in each hospital to the KP-HVA 

administered were collated by the researcher. Data on subjective 

assessment of the probability of occurrence, impact (human, property, and 

business) of the disaster listed in the KP-HVA tool, level of preparedness as 

well as internal and external response to each emergency hazard were 

collated. In this study, a 4-point scale with High = 3, Moderate = 2, Low = 1 
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and 0 = Not Applicable was used for scoring the probability and the impact 

of disasters listed in the KP-HVA. Also, a 4-point scale was used for the 

scoring of the level of preparedness as well as the responses to disasters. 

However, in this case, 0 = Not applicable, 1 = High, 2 = Moderate and 3 = 

Low level of preparedness or response. Respondents were required to base 

scoring on available data within their organisation with respect to each 

hazard.  

4.2.5 HVA data analysis  

To assess the hazard vulnerability of selected hospitals, as stated in the 

objectives of this study, data collected were analysed as detailed in this 

section. Following the scoring detailed in Section 3.6.1, probability and 

preparedness scores were computed for each hazard listed in the KP-HVA 

tools for the 42 hospitals. Data collected using the KP-HVA were initially 

recorded in Microsoft Excel and the software was also used in ranking 

probability and preparedness scores obtained following the administration 

of the KP-HVA tool to identify the top ranked and the top 10 probable 

(hazards that could become a disaster) or observed (hazards that have 

developed into disasters previously) hazard for each hospital and for the 

region. Mean Probability Score, Mean Preparedness Score and percentage 

of occurrence were calculated for each of the top 10 hazards for the region. 

The mean probability score was computed using the formula:  
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Similarly, mean preparedness score was computed using the formula:  

 

Mean Probability Scores were classified using the scale Low = 0.0 – 0.33, 

Moderate = 0.34 – 0.67 and High = 0.68 -1.00 while Mean Preparedness 

Scores were classified using the scale at High = 0.0 – 0.33, Moderate = 0.34 

– 0.67 and Low = 0.68 -1.00 as recommended by the KP-HVA tool Fares et 

al (244).   Moreover, the risk score for each of the selected hospitals was 

computed using the formula embedded in the KP HVA tool, which is Risk 

Score = Probability x Severity, as previously reported by Fares et al (244). 

Risk Score is an arbitrary quantification of the severity of a hazard. The KP-

HVA tool has internal mechanisms for the estimation of severity (expressed 

as Magnitude minus Mitigation) based on scores awarded by respondents. 

Therefore, the formula embedded in the HVA tool computes the overall-

hazards probability and severity for each of the organisation (by taking all 

identified hazards for each organization into consideration). The distribution 

of probability, severity and risk scores obtained for each of the selected 

hospitals across the region was classified using the scale Low = 0.0 – 0.33, 

Moderate = 0.34 – 0.67 and High = 0.68 -1.00, which is a modification of the 

classification previously reported by Fares et al (244) (divided by a factor of 

3). The distribution of severity, probability and risk scores was also 

expressed as a bar chart. The number of hospitals reporting each top 

probable or observed hazard was recorded as frequency and this is 

expressed as a percentage of the total number of hospitals. The same 
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analysis was carried out for each of the hazards in the top 10 probable or 

actual hazards. To investigate the correlation between hazard severity and 

hazard risk or hazard probability and hazard risk for each hospital, linear 

regression analysis was computed for each dataset using GraphPad Prism 

version 8.0. This was conducted to further understand the impact of hazard 

severity or hazard probability on hazard risk. A positive correlation indicates 

that efforts which reduces hazard severity or probability will also reduce 

hazard risk.  

In addition, the history of actual (observed) hazards for the past three years 

for each of the hospitals was also obtained. Emergency managers were 

asked to identify hazards (listed in KP HVA) which have occurred in the last 

three years within their hospitals and the frequency (total number of alerts) 

of such events. These were used to identify the top observed hazard as well 

as the top 10 observed hazards for each of the 42 hospitals. From these, 

the top 10 observed hazards for Riyadh region were identified.   

4.3 Results 

4.3.1 Analysis of probable hazards in hospitals selected across 
Riyadh region, KSA. 

The probability score, preparedness score and the ranking of all probable 

hazards listed in the KP HVA tool for the 42 hospitals selected from the 

Riyadh region is presented in Appendix 4.1. Table 4.2 presents the 

summary of probable hazards ranked first, mean probability score for the 

top 10 hazards and the mean preparedness score for the top 10 probable 

hazards obtained for all the 42 hospitals included in this study.  
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Following the analysis of the top 10 probable hazards from each of the 42 

selected hospitals, the ten most commonly reported probable hazards 

(which represents the top probable 10 hazards for the Riyadh region) were 

identified. The details of these hazards, including their frequency of 

occurrence in the top 10 hazards across the hospitals, the mean probability, 

and the mean preparedness score for each of the hazards are presented in 

Table 4.2.  

Table 4. 2 Summary of the frequently reported probable hazards 
across the Riyadh Region 

 
Hazard 

 
Ranking 

 
Frequency 

Mean 
Probability 

Score 

Mean 
Preparedness 

Score 

 
Percentage 
of hospitals 

reporting 
hazard 

Internal fire 1 28 0.93 0.46 66.7 

Epidemic 2 24 0.93 0.43 57.1 

HVAC failure 2 24 0.94 0.57 57.1 

Trauma 4 22 0.97 0.48 52.4 

Infectious disease 
outbreak 

5 20 0.95 0.43 47.6 

Supply chain 
shortage/failure 

6 19 0.93 0.67 45.2 

Workplace 
violence/threat 

7 17 0.94 0.73 40.5 

Mass casualty >5 8 16 0.92 0.35 38.1 

IT system outage 8 16 0.92 0.63 38.1 

Fire alarm failure 10 15 0.96 0.62 35.7 

 
Key: Frequency = The number of hospitals which have the particular hazard in the top 10 
most probable hazards. Mean Probability Score = Average probability scores recorded for 
the hazard across all hospitals divided by a factor of 3. Mean Preparedness Score = 
Average preparedness scores recorded for the hazard across all hospitals divided by a 
factor of 3. Percentage = Frequency divided by the total of number of hospitals selected 
from the region. 
 

Data presented in Table 4.2 showed that internal fire was the most 

frequently reported probable hazard in the Riyadh region, with 66.7% of the 

selected hospitals indicating the hazard in the top 10. Fire alarm failure was 

observed as the tenth most common probable hazard in the region as it was 

reported in 35.7% (15 out of 42) of the selected hospitals. Mean probability 
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scores observed for the ten most frequently reported probable hazards in 

the region ranged between 0.92 and 0.97, The highest mean probability 

score (0.97) was observed for trauma with mass casualty >5 and IT outage 

had the lowest probability score of 0.92. The analysis of these scores using 

the scale earlier identified indicate that all the hazards have high probability 

scores. The range of mean preparedness scores (0.35 – 0.73) was much 

bigger compared to the range observed for mean probability scores. The 

lowest mean preparedness score was observed for mass casualty >5 while 

the highest score was observed for workplace violence/threat. Based on the 

classification scale earlier stated for preparedness scores, all the identified 

hazards, except supply chain failure (0.67) and workplace threat, which had 

low preparedness (0.73), had moderate preparedness. High level of 

preparedness was observed for none of the top ten hazards in the region.  

4.3.2 Analysis of first-ranked probable hazards  

The analysis of the most common (first-ranked) probable hazards for all the 

42 selected hospitals across the region is presented in Table 4.3. The table 

shows that internal fire was ranked first in 11 out of 42 hospitals (26.2%).  

This was followed by trauma, supply chain failure and active shooter, which 

were each ranked first in 4 hospitals (9.5%). Sandstorm, IT system outage 

and communication failure were observed as first-ranked most probable 

hazards in 2 out of 42 hospitals. All other first-ranked most probable hazards 

were observed in 1 hospital each. The distribution of these first-ranked 

hazards is shown in Figure 4.1. Table 4.3 also provides information about 

probability and preparedness scores for all the first-ranked hazards. For 
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internal fire, trauma, supply chain failure, sandstorm, and communication 

failure, probability scores ranged from 0.87 to 1.0, 0.73 to 1.00, 0.87 to 1.00, 

0.70 to 0.93 and 0.87 to 0.90, respectively. probability scores for other first 

ranked probable hazard had values which are between 0.87 and 1.00. 

These values indicate that all these hazards have high probability scores.  

However, the preparedness scores among first-ranked probable hazards 

across the 42 hospitals vary greatly. The preparedness score for internal 

fire, trauma, active shooter, supply chain failure, sandstorm, IT system 

outage, and communication failure ranged from 0.40 to 0.67, 0.33 to 0.60, 

0.63 to 0.80, 0.53 to 0.67, 0.40 to 0.80 and 0.43 to 0.73, respectively. Other 

first-ranked probable hazards have preparedness scores which are 

between 0.33 and 0.77. These values indicated that the level of 

preparedness for internal fire in hospitals where it was ranked as the most 

probable hazard is moderate while the level of preparedness for trauma in 

hospitals where it was ranked as the most probable hazard is between 

moderate and high levels. For, active shooter, supply chain failure, 

sandstorm, IT system outage and communication failure, the level of 

preparedness lie between low and moderate in hospitals where they are 

ranked as most probable. For other probable hazards with single 

preparedness scores, the score for evacuation indicates high level of 

preparedness, scores for mass casualty >5, transport failure, chemical 

casualty >5, explosion, chemical exposure, infant abduction, and suspicious 

odour indicate moderate levels of preparedness. Scores for weapon, 



 

145 
 

building move, fire alarm and bomb threat indicate low levels of 

preparedness (Table 4.3).  

The analysis of preparedness scores for each first-ranked probable hazard 

across all the 42 hospitals specifically indicate that only 2 hospitals (4.8%) 

had preparedness scores between 0.68 and 1.0 (low) while 6 hospitals 

(14.3%) had high preparedness scores (between 0 and 0.33). The 

remaining 34 hospitals (80.9%) had moderate preparedness scores (scores 

ranging between 0.34 and 0.67; Figure 4.2).  
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Figure 4. 1 Frequency of first-ranked probable hazards in all hospitals 
selected across Riyadh Region 
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Table 4. 3 Summary of the first ranked probable hazard in all the 
selected hospitals 

 

S/No First Ranked Hazard 
No of 
Hospitals 

Probability 
score (range) 

Preparedness 
score (range) 

1 Internal fire 11 0.87 – 1.00 0.40 – 0.67 

2 Trauma 4 0.73 – 1.00 0.33 – 0.60 

3 Active shooter 4 1.00 0.37 – 0.67 

4 Supply chain failure 4 0.87 – 1.00 0.63 – 0.80 

5 Sandstorm 2 0.70 – 0.93 0.53 – 0.67 

6 IT system outage 2 1.00 0.40 – 0.80 

7 Communication failure 2 0.87 – 0.90 0.43 – 0.73 

8 Building move 1 1.00 0.70 

9 Weapon 1 1.00 0.67 

10 Mass casualty >5 1 1.00 0.43 

11 Fire alarm failure 1 1.00 0.73 

12 Transport failure 1 1.00 0.50 

13 Evacuation 1 0.93 0.33 

14 Chemical casualty >5 1 0.87 0.43 

15 Bomb threat 1 0.87 0.77 

16 Explosion 1 0.97 0.50 

17 Chemical exposure 1 0.93 0.47 

18 Infant abduction 1 1.00 0.47 

19 Suspicious odour 1 0.97 0.43 

Key: For probability score, Low = 0.0 – 0.33, Moderate = 0.34 – 0.67 and High = 0.68 -
1.00. For preparedness, High = 0.0 – 0.33, Moderate = 0.34 – 0.67 and Low = 0.68 -1.00. 

 

4.3.3 Analysis of first-ranked probable hazard by hospital type 

The analysis of data on first-ranked hazards based on the types of hospitals 

indicated that the mean probability of first-ranked hazards for tertiary 

hospitals (n=11, 0.77±0.17) is not significantly (P = 0.77) different from the 

mean probability of first-ranked hazards for secondary hospitals (n=33, 

0.75±0.20).  
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Figure 4. 2 Distribution of preparedness level for all first-ranked 
disasters in all selected hospitals. Low = Score of 0.68 – 1.00; Moderate = Score 

of 0.34 – 0.67 and High = Scores of 0.00 – 0.33. 

 
4.3.4 Analysis of organisational risks for probable hazards  

HVA risk scores obtained for all the 42 hospitals selected in this study were 

also computed using the KP HVA. Details of how the risk score is calculated 

has been provided in Section 3.8.1. Each organisation has a risk score, 

which is computed based on all the hazards (organisational hazard 

probability score multiplied by organisational severity score) identified for 

that organisation and the risk score is indicative of the general hazards risk 

for that organisation. A high score indicates that the hospital is at high risk 

of hazards which potentially have major impacts and vice versa. Data 

obtained for all the 42 selected hospitals is shown in Table 4.4.  

The lowest probability score (0.27) was observed for H53 while the highest 

mean probability score of 1.00 was obtained for H17 and H18. For severity 

(which is an indication of the human, property, and service impacts of 
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hazards) scores, the lowest score of (0.25) was obtained for (H02) while the 

highest score (0.66) was obtained for H06.  

 Table 4. 4 Probability, Severity and Risk Scores for all hospitals 
selected from Riyadh Region 

 
S/No 

Code 
Organisational 

Probability Score 
Organisational 
Severity Score 

Risk Score 

1 H01 0.60 0.58 0.35 

2 H02 0.94 0.25 0.23 

3 H03 0.66 0.37 0.24 

4 H04 0.66 0.37 0.24 

5 H06 0.86 0.38 0.33 

6 H07 0.96 0.34 0.33 

7 H08 0.74 0.34 0.25 

8 H09 0.67 0.44 0.30 

9 H10 0.80 0.50 0.40 

10 H11 0.94 0.40 0.37 

11 H12 0.72 0.29 0.21 

12 H13 0.92 0.46 0.43 

13 H15 0.74 0.38 0.28 

14 H16 0.96 0.40 0.38 

15 H17 1.02 0.41 0.42 

16 H18 1.00 0.66 0.66 

17 H19 0.81 0.41 0.33 

18 H20 0.74 0.34 0.25 

19 H21 0.79 0.39 0.31 

20 H22 0.77 0.52 0.40 

21 H25 0.97 0.37 0.36 

22 H26 0.97 0.46 0.45 

23 H27 0.87 0.44 0.38 

24 H28 0.50 0.31 0.15 

25 H32 0.47 0.34 0.16 

26 H33 0.47 0.34 0.16 

27 H34 0.74 0.31 0.23 

28 H35 0.50 0.61 0.31 

29 H36 0.72 0.49 0.35 

30 H37 0.52 0.42 0.22 

31 H39 0.90 0.35 0.32 

32 H41 0.90 0.29 0.26 

33 H42 0.52 0.58 0.30 

34 H43 0.93 0.38 0.35 

35 H45 0.79 0.31 0.25 

36 H50 0.60 0.34 0.20 

37 H51 0.67 0.39 0.26 

38 H53 0.27 0.37 0.10 

39 H54 0.92 0.43 0.39 

40 H55 0.90 0.61 0.55 

41 H56 0.28 0.29 0.08 

42 H57 0.63 0.26 0.16 

Key: All parameters are overall scores for each organisation. Low = Scores between 0.00 
and 0.33, Moderate = Scores between 0.34 and 0.67 and High = Scores between 0.68 and 
1.00. No high severity and risk scores were observed in this study. 

Risk scores for these hospitals (computed as a product of organisational 

probability and organisational severity score) indicate that H56 has the 
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lowest risk score (0.08) while the highest risk score (0.66) was obtained for 

the hospital with the code H18. The distribution (as low, moderate, or high) 

of these scores obtained for all the hospitals in Riyadh region is provided in 

Figure 4.3 
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Figure 4. 3 Distribution of probability, severity, and risk scores for 
all selected hospitals 

Scores between 0.00 and 0.33, Moderate = Scores between 0.34 and 0.67 
and High = Scores between 0.68 and 1.00. No high severity and risk scores 
were observed in this study. 
 
 
Data presented in Figure 4.3 indicate that the majority (69%) of the selected 

health facilities in Riyadh region have high hazard probability scores and 

few (4.8%) of these facilities have low hazard probabilities. However, the 

distribution of severity and risk scores was different from what was observed 

for probability scores. For instance, none of the 42 hospitals had high 

severity or risk score. However, 81% of the selected hospitals had moderate 
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severity score while a larger proportion of the hospitals (64.3%) had low risk 

scores (Fig. 4.3). The implication of this data is that though the probability 

of all-hazards is high across the region because the hazards with high 

probability have low/moderate severity, the risk to the region is not high.  

To further understand the contribution of probability and severity scores to 

the risk scores obtained for the selected hospitals across the region, 

regression analyses between probability score and severity scores was 

computed. Results obtained are shown in Figure 4.4. Figure 4.4 indicate a 

positive but very weak correlation between an organisation’s risk probability 

and the organisation’s severity scores (R2 = 0.013), indicating a 1.3% 

contribution of severity scores to the observed probability score. 
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Figure 4. 4 Analysis of the relationship between probability and 
severity scores 
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Figure 4. 5 Analysis of the relationship between probability and risk 
scores (A), severity and risk scores (B) 
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4.3.5 Analysis of observed hazards in hospitals selected across 
Riyadh region, KSA. 

A list of the top 10 observed hazards from each of the selected hospitals 

from Riyadh region is presented in Appendix 4.3. Details of the most 

common actual hazard which occurred in each of the selected secondary or 

tertiary hospital across Riyadh region over the past three years is presented 

in Table 4.5.  

Table 4.5 Summary of the first-ranked observed hazard across 
included hospitals 

S/No First-ranked hazard No of hospitals 
Total number of times 
hazard occurred 

1 Several 15 40 

2 No hazard 9 NA 

3 Mass casualty >5 7 126 

4 Patient surge 3 6 

5 Infectious disease outbreak 3 7 

6 Forensic admission 2 4 

7 VIP situation/visit 2 18 

8 Workplace violence 2 28 

9 Suicide 1 2 

10 Sandstorm 1 2 

11 Sewer failure 1 15 

12 Power outage 1 2 

13 Hazmat event 1 2 

14 Fire alarm failure 1 2 

Key: Several = More than 2 hazards had the same number of occurrences, None 
= No hazard reported over 3 years, NA = Not applicable 
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Table 4.5 indicated that 15 (35.7%) selected hospitals had multiple 

observed hazards with each hazard occurring 1 to 5 times within the last 

three-year period. Across all the 42 selected hospitals, a total of 40 cases 

of these different observed hazards were reported in three years. However, 

mass casualty >5, which refers to hazards resulting in the death of 5 people 

or less, was observed as the most common first-ranked actual hazard in 7 

(16.7%) hospitals. A total of 126 cases of this type of hazard was observed 

across the region over the period of three years. Workplace violence (28 

cases in the past 3 years) and hazard resulting from VIP situation/visit (18 

cases in the past 3 years) were each observed in 2 hospitals across the 

region. While one hospital had 15 cases of sewer failure, no hazards were 

reported in 9 (21.4%) of the selected hospitals.   

4.3.6 Comparative analysis of probable and observed hazards. 

The analysis conducted in this study indicates that some of the first-ranked 

probable hazards also featured as first-ranked observed hazards in 

hospitals across the region. These hazards include sandstorm which was 

indicated as first-ranked probable hazard in 2 (4.8%) out of the 42 hospitals 

but as first-ranked observed hazard in 1 (2.4%) out of 42 selected hospitals. 

Similarly, fire alarm failure was indicated as a first-ranked probable hazard 

and first-ranked observed hazard in 1 (2.4%) out of the 42 selected 

hospitals. However, mass casualty >5 which was ranked as the most 

probable hazard in only 1 (2.4%) out of the 42 selected hospitals featured 

as first-ranked observed hazards in 7 (16.7%) selected hospitals. Moreover, 

the comparison of first-ranked probable hazards to the top 10 actual 
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hazards observed across the 42 selected hospitals indicate that probable 

hazards including IT system outage, internal fire, trauma, mass casualty >5 

and communication failure translated to actual hazards in 18 (42.9%), 16 

(38.1%), 14 (33.3%), 11 (26.2%) and 11 (26.2%) hospitals respectively.  

 4.3.7 Analysis of top ten actual disasters  

Following the analysis of the top 10 actual disasters in the selected 

hospitals, the most common actual disaster in hospitals across the Riyadh 

region were identified (Table 4.6).  This indicated that IT system outage was 

the most common observed disaster (reported by 18 hospitals in the top 

ten) while communication/telephone failure, mass casualty >5, mass 

casualty <5 and flood (reported by 11 hospitals) jointly occupied the last 

position in the top actual disasters observed in Riyadh region.  

Table 4. 6 Summary of the top actual disasters across the Riyadh 
Region 

 
Hazard 

 
Ranking 

 
Number of hospitals 

where hazard is 
reported 

No of times 
disaster 
occurred 
(range) 

 
Percentage 

IT system outage 1 18 1-21 42.86 

Patient surge 2 17 1-7 40.48 

Internal fire 3 16 1-1 38.10 

HVAC failure 3 16 1-11 38.10 

Trauma 5 14 1-34 33.33 

Planned power outage 6 13 1-4 30.95 

Workplace violence/threat 7 12 1-20 28.57 

Communication/telephone 
failure 

8 11 1-4 26.19 

Mass casualty <5 8 11 1-21 26.19 

Mass casualty >5 8 11 1-100 26.19 

Internal flood 8 11 1-1 26.19 

 

In addition, the number of occurrences of each of the actual disaster 

detailed in Table 4.6 were analysed, and the result of the analysis is shown 
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in Figure 4.6. The analysis revealed that mass casualty >5 accounted for 

18.24% (153 occurrences) of all actual hazard occurrence within the region. 

This is followed by trauma which accounted for 10.25% of all actual hazard 

occurrence. Internal flood, with 11 occurrences, was observed as the top 

actual hazard with the least occurrence (Figure 4.6).  

 

Figure 4. 6 Distribution of the occurrence of top observed hazards 
in Riyadh region 

 

The total number of observed hazard occurrence obtained for all selected 

hospitals was 839. Data presented in Figure 4.6 indicate that mass casualty 

(hazard resulting in death of many people) has the highest occurrence 

(153), which accounts for 18.2% of all actual hazard occurrence for all 42 

hospitals. This is followed by trauma which has 86 reported cases (10.3%). 

The lowest number of occurrences was observed for flood (11, 1.3%).  
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4.4 Discussion 

4.4.1 Summary of the main findings  

Following the analysis of probable hazards conducted in this study, it is 

observed that all the hospitals selected in Riyadh region have a high 

probability of hazard occurrence while the level of preparedness of these 

hospitals, at best, can be described as moderate. This study also indicates 

that the region is prone to a wide range of hazards (based on hazards 

ranked first by the different hospitals) with internal fire recognised as the 

most common probable hazard among these healthcare facilities. Similarly, 

the analysis of actual hazard conducted indicated that some of the identified 

probable hazards translate to actual hazards in many of the hospitals 

selected in this study. Specifically, mass casualty >5 was ranked as the first 

observed hazard in majority of the hospitals selected but IT outage was 

identified as the most common actual disaster within hospital settings 

across the region. In the first instance, various categories of data generated 

through the use of the questionnaire in this study confirmed the general 

applicability of the KP HVA in assessing hazard vulnerability of healthcare 

facilities in the Riyadh region as the tool was used successfully to collect 

interpretable data from the region. Moreover, due to the general lack of 

previous data on HVA for KSA, this study also represents a significant 

contribution to knowledge as it is the first study of a comprehensive HVA in 

secondary and tertiary hospitals in Riyadh region.  
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4.4.2 Discussion of findings 

The applicability of KP-HVA tool in assessing hazard vulnerability and 

preparedness of hospital selected in this study confirms reports of several 

previous studies about the usefulness of the tool in this context (183-185, 

243, 244), The implication of this is that capacity building for Emergency 

Services Directors  in the routine usage of this tool for hazard vulnerability 

assessment may be a good step in improving hazard preparedness and 

response of hospitals across the Kingdom of Saudi Arabia.  

The observation in this study that most of the healthcare facilities in the 

Riyadh region have moderate preparedness level is not surprising. Several 

studies have previously reported lack of preparedness of hospitals in the 

region against a variety of hazards. For instance, in a study which 

investigated the level of preparedness of 13 major private hospitals in the 

region against mass casualty, Shalhoub et al (245)  reported significant lack 

of preparedness among these hospitals due to factors such as lack of 

disaster management education, inadequate staff monitoring and 

ineffective drill exercises. In a similar study conducted for hospitals in 

Makkah, Al-Shareef et al (246) reported that, despite the fact that Makkah 

has previously experienced a significant number of disasters, hospitals in 

the city are grossly unprepared for an effective response to future disasters. 

The study particularly implicated factors such as inadequate emergency 

planning, lack of recognition of some key hazards and the fact that most 

hospitals do not base their disaster response strategies on a properly 

conducted HVA. However, one major limitation of these previous studies is 
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that they addressed only one type of hazard. The present study is different 

from previous studies as it adopted the all-hazard approach. Moreover, 

while these highlighted studies provide data on hazard preparedness, data 

on hazard vulnerability for the region are generally lacking. This study 

provided data on top probable and perceived (actual) hazards in Riyadh 

region.  

 The investigation of factors responsible for the inadequate disaster 

preparedness of hospitals in Riyadh region is examined in subsequent 

chapters of this study. However, it is possible that some of the factors 

highlighted in previous studies, such as disaster management education, 

inadequate staff, for the region may be applicable to hospitals included in 

this study.  

Despite the high probability of hazards and low level of preparedness 

observed for selected hospitals, the HVA analysis conducted in this study 

indicated moderate severity for the majority of hospitals selected for this 

study. According to Miller (247), hazard severity largely describes the 

impact or damage that may result from the occurrence of hazards. In line 

with the best practice in the field, the analysis conducted in this study 

considered the impact of identified hazards on human, properties as well as 

services that organisations included in this study provide. The implication of 

the findings of the present study is that it is possible for an organisation to 

have high hazard probability but low severity due to the nature of the hazard 

or organisation’s level of preparedness (248). In fact, the present study has 

shown that only a very weak positive correlation exists between an 
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organisation’s hazard probability and its hazard severity. Though according 

to Schwab et al  (249), hazard preparedness is a key component of 

mitigation, other components such as internal and external response and 

previous exposure also play a key role in determining the severity of the 

hazard. The current outbreak of SARS-CoV-2 virus and the observation of 

less severity of the infection caused by the virus in countries which have 

experienced SARS virus outbreak is a good illustration of this role of 

previous exposure to hazards.  

The risk score, which is a product of probability and severity of hazards, was 

observed to be low for majority of the hospitals in Riyadh region. This is 

understandable as, although the probability scores tended to be high, the 

moderate severity score obtained for these organisations will have a 

significant contribution to their risk scores. According to World Health 

Organisation (2020), the implication of a low-risk score is that it is unlikely 

that the hazard will become a disaster(250). However, it is possible for an 

event with a low-risk score to occur. How the observed low risk score 

informs the level of preparedness of hospitals in Riyadh region is not yet 

fully understood and it is hoped that the interviews conducted with 

emergency services directors will provide some insights in this regard (See 

Chapter 6). This notwithstanding, it is possible that the poor attitude and 

lack of adequate strategies for emergency response by selected hospitals 

may be as a result of the perception of their low risk with respect to certain 

disasters (251). For instance, while developing their emergency plans, it is 

possible for emergency managers to only pay close attention to hazards or 
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disaster which they are familiar with (252). This, however, will be against 

the principle of all-hazard approach which demands that adequate 

preparation must be made for all hazards., and not just common hazards.  

The analysis of observed hazard events which occurred within the region 

over the past three years conducted in this study partly corroborate our 

earlier assertion that it is possible for hazards with high probability not to 

occur. In this study, as opposed to internal fire which emanated as the 

hazard with the highest probability, IT system outage was actually the most 

common hazard in all hospitals across the region. Our study also indicated 

that mass casualty with the number of victims greater than 5 was the most 

frequent hazard within the region. This may not be surprising because the 

region hosts many people who visit annually for tourism (Riyadh season) 

and business. Though it is expected that the probable hazard identified via 

the HVA will correspond with the observed hazard, our observation in this 

study is the opposite. This may be due to perception of respondents about 

hazard severity. It is possible that respondents rely on their personal 

judgement in indicating what hazard they consider as having severe impact 

and what they consider as having no serious impact; particularly because 

such hazards do not occur frequently (see the strength and limitation 

section). Also, the perception of severity of a hazard may affect the level of 

preparedness for such hazard. This, by extension, can increase the 

probability for such hazard to become actual disaster.  
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4.5 Strengths and limitations 

One of the limitations of this study is around the accuracy of the data 

provided by some of the emergency managers who participated in this 

study. It is possible that data on observed hazards (e.g., types of hazards 

and frequency of occurrence) provided by these managers are not accurate 

due to poor record-keeping. The lack of knowledge of certain disasters or 

the fact that such disasters has not occurred previously within the region 

may also affect the way that these managers responded to the KP HVA tool, 

particularly as a lot of the data are self-reported. While KP-HVA still remains 

the most versatile tool for collection of HVA data, hence its use in this study, 

the fact that it is heavily reliant on self-reported data represents one of its 

limitations. All these will have a significant impact on the accuracy of the 

prediction produced by the HVA. However, collection of data from 

documented sources (in organisations where accurate records are kept) to 

verify reported data will partly help to address this limitation. Unfortunately, 

record keeping in many of the settings selected for this study is poor.  

Previous reports by Fares et al (244) corroborates this position. In a study 

which assessed the hazard vulnerability of healthcare facilities in Abu 

Dhabi, Fares et al (244) indicated inaccuracy of data as one of the major 

limitations of their study. Also, lack of congruence on same data collected 

from multiple sources, and lack of reference levels significantly affected the 

accuracy of data collection were reported by Fares et al (244). Though the 

present study did not experience challenges relating to inaccuracy of same 

data collected from multiple sources. As highlighted earlier in this section, it 
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is also possible  for the impact (severity) of a hazard to be underestimated 

(244). When this happens, the risk score obtained for such hazard will be 

incorrect, and this may partly be responsible for the lack of congruence 

between the probable hazard obtained from our HVA and the actual 

disasters experience by hospitals in the region. In spite of these limitations, 

scores obtained in this study are informative and help in identifying potential 

hazards that healthcare facilities in the region may be exposed to. 

 4.6 Recommendations 

While this study represents an important first step towards in depth HVA for 

healthcare facilities in Riyadh region and the general applicability of the KP 

HVA to the settings within that region, there is a need to improve the 

accuracy of data collection. Capacity building of emergency managers with 

respect to adequate record keeping, probability assessment, impact scoring 

and severity assessment will represent a significant step in this direction. 

Also, prior to any HVA re-assessment for the region, it is important that 

emergency managers understand the concept of all-hazard approach to 

emergency planning with particular reference to improving their awareness 

of hazards which may not be commonly experienced within the region. This 

work serves as an important baseline for future assessments. Specifically, 

engagement of emergency managers across the region with the tool worked 

very well and respondents are able to understand the structure of the tool 

in a way that enables them to provide data that can be analysed. However, 

it is suspected that the level of understanding of key concepts covered in 

the tool may be shallow and subsequent studies will need to provide either 
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additional document that provide education on these concepts or organise 

a pre-data collection training to improve respondents’ understanding.  

4.7 Conclusion 

In conclusion, this study has indicated the usability of the modified KP-HVA 

tool in assessing hazard vulnerability for healthcare institutions across 

Riyadh region. It is evident from the analysis conducted in this study that 

perceived hazard probability across the region is generally high. However, 

the perceived severity of hazard across the region is generally moderate, 

making the risk score for the region to be generally low. Analysis conducted 

in this study also revealed that internal fire hazard was ranked first by 

majority of the hospitals included in the study. Also, mass casualty >5 and 

IT outage were the most frequently occurring observed hazard and 

observed hazard reported by most hospitals in the region, respectively. 

Further studies, which address challenges (such as those relating to 

inaccuracy of data) identified in this study (recommendation for research) 

as well as those that provide education of HVA assessment 

(recommendation for practice) to emergency managers in hospital settings 

across the region are needed.   
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CHAPTER FIVE 

ASSESSMENT OF ALL-HAZARD EMERGENCY PREPAREDNESS AND 

RESPONSE CAPACITY IN THE HEALTH CARE IN RIYADH REGION 

5.1 Overview 

Chapter 1 of this thesis presented background information on the 

importance of all-hazard emergency preparedness of healthcare 

organisations. A detailed description of the methods adopted in the 

investigations conducted in this thesis has been presented in Chapter 2. 

The indication of gaps in evidence with respect to the adoption of the all-

hazard preparedness was also presented in Chapter 3 of this thesis. All 

these culminated in the design of this study with objectives including: 1) the 

assessment of hazard vulnerability of selected hospitals in the region, 2) the 

assessment of the preparedness and response capability of selected 

secondary and tertiary health care facilities in Riyadh region, KSA using the 

all-hazards approach and 3) to review the understanding of all-hazard 

preparedness amongst emergency services directors with a view to 

identifying challenges associated with the adoption and implementation of 

the approach at the facility level.  Results obtained following the analysis of 

the data collected via the administration of the KP-HVA to all the selected 

hospitals (study 1) has also been presented in Chapter 4 of this thesis. The 

KP-HVA was used in this study because it is comprehensive and is the 

industry-standard tool for the assessment of hazard vulnerability of several 

organisations (including hospitals used in this study). The key conclusion of 

the analysis presented in Chapter 4 clearly indicated the applicability of the 
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modified KP-HVA tool in identifying probable and actual hazards as well as 

the level of preparedness of healthcare institutions across Riyadh region to 

identified hazards. The chapter also identified that the that perceived hazard 

probability across the region is generally high while the perceived severity 

is generally moderate, making the risk score to be generally low. Internal 

fire hazard was ranked first by majority of the hospitals and mass casualty 

>5 and IT outage were the most frequently occurring observed hazard and 

observed hazard in the region respectively. In this chapter, results of the 

assessment of the preparedness and response capability of selected 

secondary and tertiary hospitals in Riyadh region, KSA, using the all-hazard 

approach, will be presented. In the first instance, this chapter will present a 

brief recap of the methods adopted in collecting the data; followed by the 

results and discussion of the implications of the results obtained.  

As indicated in earlier chapters, the concept of all-hazard preparedness 

largely relates to the development of plans and strategies which an 

organisation can use to respond to all types of disasters (253). According to 

Ahmadi et al(64), components of an all-hazard emergency plan can be 

largely divided into three categories: Functional, structural and non-

structural components. The current study focuses on functional and non-

structural components. In this study, functional capacity is defined as 

aspects of emergency preparedness of an organisation which covers the 

protection of facilities which the organisation needs to perform its functions 

during a disaster event (254). These components include communication 

plans, hazard and vulnerability assessment, emergency management 
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plans, command and control, human resources, safety and early warning 

systems, blood bank and fatality management. This study defines non-

structural capacity as including other requirements for effective response 

excluding physical infrastructure (65). These include elements such as the 

availability of equipment and supplies, utilities, and security systems. 

Structural components are those components such as  reconstructing 

selected hospitals to increase their disaster resilience (infrastructural 

capacity building), installation of security systems as well as human 

resources (117). Structural components have been excluded from this study 

as available research evidence indicates that these strategies are sporadic, 

ill-planned and not backed with an appropriate plan for effective emergency 

response in many countries  (121). Moreover, the ability to provide structural 

components may differ significantly across many hospitals due to their 

capital-intensive nature. Barbera et al (62) reports a lack of resources for 

constructing new facilities and inadequate or ineffective security for patients 

and health workers in poor disaster-prone countries. Kaji et al  (48) states 

that even where policies and strategies are in place, there are challenges 

of adequate funding and human resources for effective implementation in 

some countries. Therefore, this study focused on components that do not 

require structure and that can be implemented in both high- and low-

resource settings.  

The focus of this chapter is the presentation of data on the assessment of 

all-hazard preparedness and response capacity of selected hospitals in 

Riyadh region. Generally, the Ministry of Health in the Kingdom of Saudi 
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Arabia operates a three-tier healthcare system through which healthcare 

facilities are divided into primary, secondary, and tertiary levels based on 

their capacity and the type of healthcare problems that can be handled at 

each level(145). Hospitals at the primary healthcare level provide basic care 

and are often found in rural settings while hospitals at the secondary 

healthcare level often serve as referral centres for primary healthcare 

centres and are often found in towns and cities. Tertiary healthcare facilities 

are hospitals which handle the most complex healthcare problems and are 

often more equipped and staffed with very highly qualified healthcare 

professionals. Moreover, the division of hospitals into these levels also 

allows the Ministry of Health to decentralise administrative structures and to 

facilitate effective strategic planning, formulation of health policies, 

supervision of health service delivery programmes and monitoring of all 

health-related activities (145). Only secondary and tertiary level hospitals 

were selected in this study. Therefore, the all-hazard preparedness and 

response capacities of secondary and tertiary hospitals, as well as hospitals 

located in the city versus hospitals located outside the city were compared. 

Inner city hospitals are often patronised by a larger number of people and 

the expectation is that the level of expertise and facilities within inner city 

should be significantly better compared to outer city hospitals. In addition, 

hospitals in KSA are either funded by the government (referred to as public 

hospitals) or funded by private owners (private hospitals). In this chapter, 

the all-hazard preparedness and response capacities of publicly funded and 

privately funded hospitals were also compared.  
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Based on the foregoing, key questions that the investigation conducted in 

this chapter seek to answer include:  

1. What is the degree of all-hazard emergency preparedness 

among hospitals in Riyadh? What is the level of preparedness 

for indicators of functional and non-structural capacities in 

hospitals selected from Riyadh region for this study?  

2. What is the impact of the levels of care provided (secondary or 

tertiary care) by selected hospitals on the level of their 

preparedness for indicators of functional and non-structural 

capacities? 

3. How does the nature of funding (public or private hospitals) 

affect the level of preparedness for indicators of functional and 

non-structural capacities of selected hospitals? 

4. How does location of the hospital (inner city versus outer city) 

affect the level of preparedness for indicators of functional and 

non-structural capacities of selected hospitals? 

5. Is there a significant relationship between functional and non-

structural emergency response capacities of hospitals selected 

for this study? 

5.2 Summary of Methods 

5.2.1 Selection of hospitals and participants 

A total of 42 secondary and tertiary hospitals were selected for assessment 

in this study. Details of how these hospitals were identified and recruited 

have been described in Section 2.7.2.2. Moreover, all the Emergency 
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Services Directors in selected hospitals were recruited as respondents in 

this aspect of the study as briefly highlighted in Section 2.7.2.3.  

5.2.2 Instrument for data collection 

A new questionnaire named All-hazard Preparedness Assessment 

Questionnaire (APAQ) was developed and used for data collection in this 

study as highlighted in Section 2.8.2. The questionnaire developed in this 

study contains two main sections. The first section assesses functional 

vulnerability while the second section assesses emergency preparedness 

and the response capacity of all the secondary and tertiary hospitals 

selected for this study. Specific parameters measured in the first section 

include site and accessibility, areas in the health facility, equipment and 

supplies, utilities, warning system and safety equipment, security, 

transportation and communication, and public information. The second 

section of the questionnaire focused on the planning and actions that are 

critical and needed in most emergency and disaster events. These 

parameters are standard core components of the functional and the non-

structural domains of all-hazard vulnerability assessment which any HVA 

tool must contain. In line with best practice with studies using the KP-HVA 

tool, all these parameters were also assessed in this study without selection, 

as there are no justifications for selecting some parameters and neglecting 

others(244). Respondents were required to tick ratings of 1, 2 or 3 provided 

for each questionnaire item. Details of core components of all hazard 

approach measured in the questionnaire is presented in Table 5.1.  
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The second section of APAQ assessed the availability of critical 

components such as emergency planning group/committee, 

subcommittees, human resources, response protocol, hazard and 

vulnerability analysis system, provisions for training and drills, procedure for 

evacuation, health facility networking arrangements, community 

involvement strategies, disease surveillance tools and strategies, and 

fatalities management system. Content validation of APAQ was carried out 

by giving the draft questionnaire to two independent experts in the field who 

reviewed the draft. Corrections were made to the draft based on this review. 

5.2.3 Pilot testing of APAQ 

The APAQ research instrument was tested in a pilot study in one healthcare 

facility at King Saud Medical City which is within the target study area. 

Specifically, APAQ was administered to the Emergency Services Director 

and two other staff members within the Emergency Services Department in 

this hospital. The results from the pilot study showed no need to further 

modify any of the questionnaire items. The pilot study was undertaken in 

June 2019. The content and layout of the questionnaire after the pilot study 

and the feedback obtained from the respondents in the pilot study 

were positive. The healthcare facility used for the pilot study did not 

participate in the main survey. 
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Table 5. 1 Core elements measured by APAQ. 

Core element of All 
hazard emergency 
preparedness and 
response capacity 
Questionnaire 

Number 
of 
Question
s 

Domain Maximum 
Score 
Obtainabl
e  

Referenc
es  

Areas in the health 
facility  

6 Non-structural 34 
(187) 

Security  5 Non-structural 15 (187, 189) 

Utilities  14 Non-structural 42 (187, 189) 

Evacuation  11 Non-structural 28 (187) 

Site and accessibility 4 Functional 16 (187, 189) 

Equipment and 
supplies  
-        medical supply 
-        Pharmacy supply 
-        Blood bank 
services 

14 Functional 56 

(187) 

Warning system and 
safety equipment  

6 Functional 21 
(189) 

Transportation and 
communication  

4 Functional 30 
(188) 

Public information  5 Functional 46 (187, 189) 

Hazard and 
vulnerability analysis  

1 Functional 63 
(187) 

Patient 
decontamination 

1 Functional 18 
(189) 

Training and drills  5 Functional 7 (187, 189) 

Emergency planning 
group/committee  
-        Incident 
command  

10 Functional 63 

(187) 

Subcommittees  1 Functional 18 (187, 189) 

Response protocol  
-Triage    

16 Functional 72 
(187-189) 

Health facility 
networking  

3 Functional 16 
(189) 

Community 
involvement  

2 Functional 9 
(187, 189) 

Human resources  4 Functional 7 (188) 

Disease surveillance  7 Functional 15 (187) 

Fatalities management  1 Functional 5 (187, 189) 

Total 119  559 559 

 

5.2.4 Administration of APAQ 

APAQ was given to Emergency Services Directors to complete during a 

research visit to each of the selected hospitals by the researcher. This is 
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because they have the overall responsibility for effective implementation of 

emergency prepared policies and development of the capacity of the 

hospital for effective emergency response. In addition, their role indicates 

that they represent the officer within the hospital setting with the most 

accurate and comprehensive information about the level of emergency 

preparedness of the hospital. Completed questionnaires were personally 

collected by the researcher. Questionnaires were self-completed by all 

selected participants and returned to the researcher within a duration of 

three working days. 

5.2.5 Analysis of APAQ data  

Data collected using APAQ were subjected to both descriptive and 

inferential statistical analysis. In the first instance, scores obtained for each 

element of the functional or non-structural components were recorded for 

each hospital. These scores were used to determine the total score for 

functional or total non-structural components for each hospital. The total 

score for functional domain (sum of scores for all functional elements) and 

total score for non-structural domain (sum of scores for all non-structural 

elements) were computed for each of the 42 selected hospitals. In addition, 

the sum of scores obtained for each element of functional and non-structural 

domains across all the 42 hospitals were also computed. These total scores 

as well as individual scores obtained by each hospital for each element 

measured were also expressed as a percentage of total obtainable scores 

(total obtainable functional score = 446, total obtainable non-structural score 

=113, total combined score = 559). Descriptive analysis, involving 
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computation of mean, median, range, standard error of mean and 

assessment of the normal distribution, was conducted for data obtained for 

each component. To rate the levels of vulnerabilities for each hospital, the 

scale provided by Ahmadi et al (64), which used percentage scores, was 

adopted. This is because the context of the study reported by Ahmadi et 

al(64) is similar to the context of KSA. Specifically, the scale rated scores of 

0 – 49% as unsatisfactory level of preparedness (high vulnerability); scores 

between 50 and 65 % as moderate level of preparedness (moderate 

vulnerability) and scores of 66% and above as satisfactory level of 

preparedness (low vulnerability).  

Data collected for the selected hospitals were also divided into categories 

based on hospital ownership/type of funding (private or public), hospital 

location (inner city or outer city), and level of care provided (secondary or 

tertiary care hospitals). This is because the type of funding that a hospital 

receives may play a significant role in the availability of financial resources 

to put effective disaster response structures in place. Moreover, the location 

of a hospital could play a significant role in the number of disaster victims 

that the hospital may need to cater for, and or the type of disaster that the 

hospital may be exposed to. Descriptive statistics (mean, median, range, 

standard error of mean and assessment of normal distribution) were 

conducted for each hospital group. Percentage scores and rating of the level 

of preparedness based on percentage scores obtained for each element of 

the functional and non-structural domains were also conducted for each 

category of hospitals. Also, scores obtained for individual elements of the 
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functional and non-structural domain by private and public hospitals, 

secondary and tertiary hospitals, and by inner city and outer city hospitals 

were compared using Students’ t test. This was against the background that 

the location, level of care provided and the agency responsible for the 

funding of a health facility may significantly affect their ability to prepare 

effectively for emergencies and the type of hazards they are exposed to. 

For instance, hospitals in outer city may not be exposed to hazards relating 

to stampede or mass casualty as these locations may have small population 

sizes. Also, tertiary hospitals provide specialist care services and may not 

be the first point of call during emergencies. Therefore, the level of 

preparedness these hospitals will be different.  

Finally, the correlation between scores obtained for functional domain and 

scores obtained for non-structural domains for all selected hospitals as well 

as each category of hospitals were also computed by linear regression in 

order to ascertain if the development of capacity in one domain affects the 

development of capacity of the other domain. All statistical analyses were 

conducted using GraphPad Prism Version 8 software. Values represented 

in column graphs represent mean ± SEM. Statistical significance was 

considered at P<0.05. 

5.3 Results 

5.3.1: Analysis of functional capacity of all selected hospitals 

The distribution of scores obtained for individual hospitals for each element 

of the functional domain is presented in Appendix 5.2. To understand the 

contribution of each individual element to the observed level of functional 
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preparedness across the region, responses to these individual elements 

were analysed separately. A summary of the statistical analysis of these 

individual scores is presented in Table 5.2. Prior to parametric analysis of 

data presented in Table 5.2, the D’Agostino-Pearson omnibus normality test 

was conducted to assess if the data collected for each element of the 

functional domain conforms to Gaussian normal distribution (with dataset 

having a P<0.05 value not normally distributed). Results obtained indicated 

that scores obtained for all elements, except subcommittees (P<0.0001), 

patient decontamination (P<0.0001), hazard and vulnerability assessment 

(P<0.005), and fatality management (P<0.01), were normally distributed. 

Therefore, scores for each of the element of the functional domain was 

presented as mean ± Standard Error of Mean. Moreover, since the total 

score for individual elements of the functional domain differ significantly, 

mean scores were expressed as a percentage of the total score for each 

element, as this will allow the comparison of the scores across all the 

elements of the functional domain.  

The analysis of percentage values presented in Table 5.2 indicated that 

mean expressed as a percentage of total score ranged from 13.4% obtained 

for subcommittees to 86.0% obtained for site accessibility.  

The rating of preparedness level using mean values expressed as a 

percentage of total score indicated that the average levels of preparedness 

for subcommittees (13.4%), patient decontamination (25.6%), hazard and 

vulnerability assessment (26.3%), health facility networking (23.5%), 

community involvement (30.7%), public information (36.2%), and 

transportation and communication (40.2%) across the 42 selected hospitals 
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were rated as unsatisfactory. However, values obtained for response 

protocol (50.1%), human resources (55.4%), disease surveillance (61.7%), 

and areas in the health facility (62.9%) place these elements in the 

moderate level of preparedness on average. All other elements of the 

functional domain had mean as a percentage of total score values ranging 

from 66% to 86% were rated as satisfactory level of preparedness.  

Table 5. 2 The distribution of preparedness scores of individual 
elements of the functional capacity domain 

 

Preparedness rating scale: Unsatisfactory = 0 - 49%; Moderate = 50 - 65%; and 
Satisfactory = 66% and above. n= number of hospitals (also expressed as a percentage of 
the 42 hospitals selected for the study. 

 
Elements 

No of 
items 

Maximum 
possible 
score 

Range 
Mean 
±SEM 

Mean 
as % of 
maximum 
possible 
score 

Average rating 
across 
hospitals 

Subcommittees 1 18 0 – 16 2.4±0.7 13.4% Unsatisfactory 

Health facility 
networking 

3 16 0 – 11 3.8±0.5 23.5% Unsatisfactory 

Patient 
decontamination 

1 8 0 – 8 2.1±0.4 25.6% Unsatisfactory 

Hazard and 
vulnerability 
analysis 

1 19 0 – 16 5.0±1.0 26.3% Unsatisfactory 

Community 
involvement 

2 10 0 – 10 3.1±0.4 30.7% Unsatisfactory 

Public information 5 46 6 – 30 16.6±1.0 36.2% Unsatisfactory 

Transportation and 
communication 

4 30 6 – 19 12.1±0.5 40.2% Unsatisfactory 

Response protocol 16 72 18 – 55 37.1±1.6 50.1% Moderate 

Human resources 4 7 1 – 7 3.9±0.2 55.4% Moderate 

Disease 
surveillance 

7 15 3 – 14 8.9±0.4 59.3% Moderate 

Training and drills 5 38 12 – 34 23.5±0.7 61.7% Moderate 

Areas in the health 
facility 

6 34 12 – 29 21.4±0.7 62.9% Moderate 

Emergency 
planning 
group/committee 

10 63 27 – 57 41.6±1.1 66.0% Satisfactory 

Evacuation 11 28 15 – 28 20.2±0.5 72.2% Satisfactory 

Fatality 
management 

1 5 0 – 5 3.7±0.2 73.3% Satisfactory 

Warning system 
and safety 
equipment 

6 21 11 – 20 16.9±0.4 80.3% Satisfactory 

Site accessibility 4 16 9 – 16 13.8±0.3 86.0% Satisfactory 
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To further understand the nature of the level of preparedness for individual 

elements in each of the hospitals selected, scores obtained for each 

element in each hospital was expressed as a percentage of the total score 

for the individual element. The percentage value obtained was then used to 

rate the level of preparedness in each hospital. Table 5.3 presents the 

frequency of hospitals which rated each of the elements of the functional 

domain as satisfactory (66 – 100%), moderate (50 – 65%), or unsatisfactory 

(0 – 49%) based on their percentage values. Not applicable was recorded 

as the rating in hospitals where the responder indicates that an individual 

element is not relevant to their operations. Table 5.3 indicates that the 

majority of hospitals in the region have unsatisfactory levels of 

preparedness for subcommittees (81.0%), health facility networking 

(83.3%), patient decontamination (69.1%), hazard vulnerability assessment 

(66.7%), public information (85.0%), community involvement (64.3%), 

transportation and communication (78.6%), response protocol (50.0%) and 

human resources (35.7%). These values indicate that healthcare facilities 

in Riyadh region are generally lacking preparedness in these areas and 

these components represent areas to be targeted for interventions aimed at 

improving all-hazard preparedness in the region. However, the majority of 

selected hospitals had a moderate level of preparedness for disease 

surveillance (38.1%) and training drills (61.9%). Satisfactory levels of 

preparedness were also identified by the majority of the hospitals in the 

region for warning system and safety equipment (83.3%), fatality 

management (66.8%), evacuation (66.8%) and site accessibility (95.2%). 
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Moreover, half (50%) of selected hospitals showed satisfactory level of 

preparedness for areas in the health facility, while equal number of selected 

hospitals indicated satisfactory (45.2%) and moderate (45.2%) levels of 

preparedness for emergency planning group.  

Table 5. 3 Rating of preparedness levels for elements of functional 
components across hospitals in Riyadh region. 

Elements 
Responses (n, % of hospitals) 

Satisfactory Moderate Unsatisfactory Not applicable 

Subcommittees 2(4.7%) 6(14.3%) 34(81.0%)  

Health facility networking 1(2.4%) 6(14.3%) 35(83.3%)  

Patient decontamination 6(14.3%) 7(16.7%) 29(69.1%)  

Hazard vulnerability analysis 9(21.4%) 5(11.9%) 28(66.7%)  

Community involvement 5(11.9%) 10 (23.8%) 27 (64.3%)  

Public information 0(0.0%) 6(14.3%) 36(85.0%)  

Transportation and communication 0(0.0%) 9(21.4%) 33(78.6%)  

Response protocol 6(14.3%) 15(35.7%) 21(50.0%) 2 (4.8%) 

Human resources 13(31.0%) 14(33.3%) 15(35.7%)  

Disease surveillance 14(33.3%) 16(38.1%) 12(28.6%) 1(2.4%) 

Training and drills 12(28.5%) 26(61.9%) 4(9.5%)  

Areas in the health facility 21(50.0%) 15(35.7%) 6(14.3%)  

Emergency planning group 19(45.2%) 19(45.2%) 4(9.5%) 1(2.4%) 

Evacuation 28(66.8%) 15(35.7%) 0(0.0%)  

Fatality management 28(66.8%) 5(11.9%) 9(21.4%) 4 (9.5%) 

Warning system and safety equipment 35(83.3%) 7(16.7%) 0(0.0%)  

Site accessibility 40(95.2%) 2(4.8%) 0(0.0%)  

Preparedness rating scale: Unsatisfactory = 0 - 49%; Moderate = 50 - 65%; and 
Satisfactory = 66% and above. n= number of hospitals (also expressed as a percentage of 
the 42 hospitals selected for the study. 

 

5.3.2 Analysis of non-structural capacity of all selected hospitals 

The analysis of individual elements of the non-structural domain was 

conducted in a similar manner as described for the functional domain. 

Scores obtained for each component of the non-structural domain in each 
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of the selected hospital is presented in Appendix 5.3. Individual scores 

obtained for securities ranged between 4 and 15 and similarly wide ranges 

were observed for equipment and supplies (29 – 52) and utilities (19 -41). 

The summary of the statistical analysis of these individual scores is 

presented in Table 5.4. Table 5.4 showed that all the datasets were normally 

distributed (P >0.05) and mean values obtained for securities, equipment 

and supplies, and utilities were 9.6±0.4, 40.6±0.8, and 34.7±0.7, 

respectively. These translated to percentage of total possible scores of 

64.1%, 72.4%, and 82.6% for securities, equipment and supplies, and 

utilities respectively.  

Table 5. 4 The distribution of preparedness scores of individual 
elements of the non-structural capacity 

 

 
Elements 

No of 
items 

Maximum 
possible 
score 

Range 
Mean 
±SEM 

Mean 
as % 
of 
total 
score 

Average 
Rating 

Securities 5 15 4 – 15 9.6±0.4 64.1% Satisfactory 

Equipment and 
supplies 

14 56 29 – 52 40.6±0.8 72.4% Satisfactory 

Utilities 14 42 19 – 41 34.7±0.7 82.6% Satisfactory 

Preparedness rating scale: Unsatisfactory = 0 - 49%; Moderate = 50 - 65%; and 
Satisfactory = 66% and above. n= number of hospitals (also expressed as a percentage of 

the 42 hospitals selected for the study. 

 

As conducted for individual elements of the functional domain, the score 

obtained for each individual element of the non-structural domain was also 

expressed as a percentage of the total score for each element and values 

obtained were used in rating the level of prepared for these elements. 

Details of the distribution of hospitals based on these ratings, showing the 
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frequency of hospitals where each of the elements of the non-structural 

domain can be rated as satisfactory, moderate, or unsatisfactory, are 

presented in Table 5.6. Table 5.6 showed that the level of preparedness for 

all the elements was observed as satisfactory or moderate. Specifically, 

majority of the selected hospitals indicated satisfactory levels of 

preparedness for equipment and supplies (29 hospitals, 69.1%), and utilities 

(39 hospitals, 92.9%). Moderate level of preparedness was observed in 

majority of the hospitals (17 hospitals, 40.5%) for securities.  

Table 5. 5 Distribution of vulnerabilities of individual elements of 
non-structural capacity across selected hospitals in Riyadh region 

Elements 

Response 

n (%) 

Satisfactory Moderate Unsatisfactory 

Securities 16(38.1%) 17(40.5%) 9(21.4%) 

Equipment and supplies 29(69.1%) 13(31.0%) 0(0%) 

Utilities 39(92.9%) 2(4.8%) 1(2.4%) 

Preparedness rating scale: Unsatisfactory = 0 - 49%; Moderate = 50 - 65%; and 
Satisfactory = 66% and above. n= number of hospitals (also expressed as a percentage of 
the 42 hospitals selected for the study. 

 

 5.3.3 Analysis of overall vulnerability across the region 

To assess the overall level of preparedness for functional capacity for each 

of the selected hospitals, the sum of scores obtained for individual elements 

of the functional domain for each hospital was computed. Descriptive 

analysis (range, mean, standard error of mean) of values obtained were 

also carried out. Moreover, the sum of functional scores obtained for each 

individual hospital was also expressed as a percentage of total available 

functional score. Percentage values obtained was subsequently used to 
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rate the overall functional preparedness of selected hospitals. Similar 

analyses were also carried out for scores obtained for the non-structural 

domain. Details of these analyses are presented in Table 5.6.  

Table 5. 6 Analysis of total functional and total non-structural 
capacities of selected hospitals 

 

Domain 

No of 
elements 

Maximum 
possible 

score 

Range Mean ±SEM 
Mean 
as % of 
total score 

Average 

Rating 

Functional 17 446 115 – 336 233.7±6.4 52.4% M 

Non-structural 3 113 64 – 102 84.9±1.5 75.1% S 

Overall 20 559 181 – 432 318.0±7.7 56.9% M 

Keys for rating: S = Satisfactory, M = Moderate and U = Unsatisfactory 

Data presented in Table 5.6 indicated that overall scores collected for 

functional, non-structural, and combined capacities of selected hospitals 

were normally distributed (P>0.10). Overall functional scores ranged from 

115 obtained for H51 to 336 obtained for H43. For non-structural scores, 

the lowest overall score of 64 was observed for H18 and H26 while the 

highest value of 102 was observed for H28. The combined preparedness 

capacity score for all the hospitals ranged from 181 (H51) and 432 (H43). 

Mean value obtained for overall functional scores was 233.7±6.4, translating 

to 52.4% of total available functional score. Also, mean value obtained for 

non-structural capacity was 84.9±1.5 which is equivalent to 75.1% of total 

available score. The combines preparedness capacity score (the sum of 

functional and non-structural scores) had a mean of 318.0±7.7, translating 

to 56.9% of total combined scores. Ratings, based on these percentage 

scores, indicate moderate level of preparedness for functional capacity and 
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satisfactory level of preparedness for non-structural capacity. The combined 

level of preparedness indicates a moderate preparedness rating.  

Percentage values obtained for total functional, total non-structural and 

combined preparedness scores for each selected hospital were used to rate 

the level of preparedness of these hospitals. The distribution of these ratings 

is presented in Table 5.7. The majority of selected hospitals (24, 57.1%) 

showed a moderate level of functional preparedness while a satisfactory 

level of functional preparedness was observed in 3 (7.1%) selected 

hospitals. However, unsatisfactory levels of functional preparedness were 

observed in 15 (35.7%) hospitals. The trend observed for non-structural 

capacity was different with majority (34, 81.0%) of selected hospitals 

indicating satisfactory level of preparedness and no hospital with 

unsatisfactory level of preparedness was observed. Moderate 

preparedness levels were observed in 8 (19.1%) selected hospitals. For the 

combined level of preparedness, majority of selected hospitals (25, 59.5%) 

were rated to have moderate level of preparedness, 7 (16.7%) rated as 

having satisfactory preparedness levels and 10 (23.8%) having 

unsatisfactory level of preparedness. 
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Table 5. 7 Distribution of overall vulnerabilities of selected hospitals 
in Riyadh region 

Domains 

Response 

n (%) 

Satisfactory Moderate Unsatisfactory 

Functional 3(7.1%) 24(57.1%) 15(35.7%) 

Non-structural 34(81.0%) 8(19.1%) 0(0%) 

Overall 7(16.7%) 25(59.5%) 10(23.8%) 

Preparedness rating scale: Unsatisfactory = 0 - 49%; Moderate = 50 - 65%; and 
Satisfactory = 66% and above. n= number of hospitals (also expressed as a percentage of 
the 42 hospitals selected for the study. 

 

5.3.4 Comparison of the preparedness levels of private and public 
hospitals 

To analyse the impact of the source of funding of selected hospitals on their 

level of preparedness, data obtained for functional, non-structural, and 

combined vulnerabilities of privately and government funded (public) 

hospitals were analysed separately. In the first instance, descriptive 

analysis of scores obtained by private hospitals for individual elements of 

the functional domain and individual elements of the functional domain for 

public hospitals (Table 5.8) were conducted. The analysis showed that data 

obtained for private and public hospitals are generally similar.  

Mean ± SEM values obtained for private and public hospitals are also 

presented in Figure 5.1. The analysis of these values by Students’ t-tests 

indicated no significant difference (P = 0.829) in the scores obtained by 

private and public hospitals for all the elements of the functional domain. 

However, the comparison of individual elements of the functional domain 

between private and public hospitals indicated significant difference for 
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evacuation (P = 0.014) while other elements are statistically not significantly 

different.  

Table 5. 8 Distribution of preparedness scores of individual 
elements of the functional capacity domain in selected private and 
public hospitals 

 
Elements 

Total 
score 

Mean ±SEM 
Mean as % of 
total score 

Private 
Average 
Rating 

Public 
Average 
Rating Private Public 

P 
value 

Private Public 

Subcommittees 18 2.1±1.4 2.5±0.8 0.802 11.7% 13.9% U U 

Health facility 
networking 

16 3.7±1.1 3.8±0.5 0.965 23.1% 23.8% U U 

Patient 
decontamination 

8 2.0±0.8 2.1±0.5 0.949 25.0% 26.3% U U 

Hazard vulnerability 
analysis 

19 4.7±2.0 5.1±1.1 0.867 24.7% 26.8% U U 

Community 
involvement 

10 2.1±1.1 3.4±0.5 0.185 21.0% 34.0% U U 

Public information 46 18.2±2.4 16.1±1.0 0.339 39.6% 35.0% U U 

Transportation and 
communication 

30 11.3±0.5 12.3±0.6 0.340 37.6% 41.0% U U 

Response protocol 72 40.1±3.1 34.5±1.8 0.101 55.7% 47.9% M M 

Human resources 7 4.1±0.5 3.8±0.3 0.596 58.6% 54.3% M M 

Disease 
surveillance 

15 9.0±0.9 8.9±0.5 0.920 60.0% 59.3% M M 

Training and drills 38 25.5±1.4 22.7±0.8 0.100 67.1% 59.7% S M 

Areas in the health 
facility 

34 21.6±1.4 21.3±0.8 0.830 63.5% 62.6% M M 

Emergency 
planning 
group/committee 

63 43.3±2.5 41.0±1.2 0.339 68.7% 65.1% S S 

Evacuation 28 22.3±0.9 19.5±0.6 0.014 79.6% 69.6% S S 

Fatality 
management 

5 3.7±0.4 3.6±0.3 0.884 74.0% 72.0% S S 

Warning system 
and safety 
equipment 

21 17.3±0.7 16.7±0.5 0.520 82.3% 79.5% S S 

Site accessibility 16 13.7±0.5 13.8±0.3 0.937 85.6% 86.3% S S 

Keys for rating: S = Satisfactory, M = Moderate and U = Unsatisfactory. 

Scores obtained for each individual private or public hospital were also 

expressed as a percentage of total score for each element. These 

percentage values were used to rate the level of preparedness for these 
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elements as previously described in this chapter. These ratings indicate that 

the level of preparedness in both types of hospitals for subcommittee, health 

facility networking, patient decontamination, hazard vulnerability analysis, 

community involvement, public information, and transport and 

communication are rated as unsatisfactory. However, preparedness for 

emergency planning/committee, evacuation, fatality management, warning 

systems and safety equipment, and site accessibility in both private and 

public hospitals are rated as satisfactory. Preparedness levels for response 

protocol, human resources, disease surveillance and areas in the health 

facility were rated as moderate. For training and drills, satisfactory level of 

preparedness was observed in private hospitals while the preparedness 

level in public hospitals was rated as moderate.  

The analysis of the impact of funding source on the elements of the non-

structural domain in selected hospitals was also investigated in this study. 

Similar to the analysis conducted for functional elements of private and 

public hospitals, results of the descriptive analysis of scores obtained by 

private and public hospitals for individual elements of the non-structural 

domain is presented in Table 5.9. 
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Figure 5. 1 Mean score for individual elements of the functional domain for private and public hospitals. 

Data presented are mean ± SEM. *P<0.05 compared to private hospital
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Table 5. 9 Distribution of preparedness scores for individual 
elements of the non-structural domain obtained by private and 
public hospitals. 

 
Elements 

Total 
score 

Mean ±SEM 
Mean as % of 
total score 

 
 
Private  
Average 
Rating 

 
 
Public 
Average 
Rating Private Public 

P-
value 

Private Public 

Equipment 
and supply 

56 41.4±1.6 40.3±1.0 0.569 73.9% 72.0% S S 

Security 
 
15 

 
9.1±0.7 

 
9.8±0.5 

 
0.442 

 
60.7% 

 
65.3% 

M S 

Utilities 42 35.8±1.2 34.3±0.9 0.360 85.2% 81.7% S S 

       Keys for rating: S = Satisfactory, M = Moderate and U = Unsatisfactory 

The comparison of mean values obtained for individual element of the non-

structural domain (Figure 5.2) by students’ t-test indicated no statistically 

significant difference between the data collected from private and public 

hospitals (p = 0.967). Scores obtained for each individual private or public 

hospital were also expressed as a percentage of total score for each 

element and these percentage values were used to rate the level of 

preparedness for these elements as highlight for elements of the functional 

domain earlier in this section. These ratings indicate that the level of 

preparedness for equipment and supplies, and utilities were rated as 

satisfactory in both private and public hospitals. However, moderate level of 

preparedness for securities was observed in private hospitals while 

satisfactory level of preparedness was observed for the parameter in public 

hospitals.  
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Figure 5. 2 Comparison of the mean values for individual elements 
of the non-structural domains for private and public hospitals. 
Values are mean ± SEM. 

 

5.3.5 Comparison of the preparedness levels between secondary 
and tertiary hospitals 

To examine the impact of level of care provided on the emergency 

preparedness levels of selected hospitals, the analysis of functional and 

non-structural capacities of secondary and tertiary hospitals were analysed 

separately. For functional capacities, details of the descriptive analysis of 

scores obtained by secondary and tertiary hospitals for individual elements 

of the functional domain are presented in Table 5.10. Mean ± SEM values 

obtained for secondary and tertiary hospitals are also presented in Figure 

5.3. The analysis of these values by Students’ t-tests indicated no significant 

difference (P = 0.915) in the scores obtained by secondary and tertiary 

hospitals for all functional elements. Comparison of the mean obtained for 

individual elements between secondary and tertiary hospitals however 
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indicated significant differences for human resources (P = 0.001), fatality 

management (P = 0.001) and health facility management (P = 0.036).  

Table 5. 10 Distribution of preparedness scores of individual 
elements of the functional capacity domain in selected secondary 
and tertiary hospitals 

 
Elements 

Total 
score 

Mean ±SEM 
Mean as % of total 
score 

Secondary 
Average 
Rating 

 
Tertiary 
Average 
Rating 

Secondary Tertiary 
P 
value 

Secondary Tertiary 

Subcommittees 18 1.5±0.7 4.2±1.6 0.081 8.3% 23.4% U U 

Health facility 
networking 

16 4.4±0.6 2.4±0.5 0.036 27.7% 15.2% U U 

Patient 
decontamination 

8 2.4±0.6 1.3±0.7 0.280 30.4% 16.1% U U 

Hazard 
vulnerability 
analysis 

19 4.2±1.1 6.6±1.7 0.228 22.0% 35.0% U U 

Community 
involvement 

10 3.2±0.6 2.9±0.7 0.733 31.8% 28.6% U U 

Public 
information 

46 17.5±1.2 14.9±1.4 0.204 38.0% 32.5% U U 

Transportation 
and 
communication 

30 12.0±0.5 12.1±1.1 0.972 40.1% 40.2% U U 

Response 
protocol 

72 37.1±1.9 34.0±3.1 0.372 51.5% 47.2% M U 

Human 
resources 

 
7 

 
4.4±0.3 

 
2.9±0.3 

 
0.001 

 
62.8% 

 
40.8% 

M U 

Disease 
surveillance 

15 9.3±0.5 8.2±0.9 0.231 61.9% 54.8% M M 

 
Training and 
drills 

 
38 

 
23.3±0.9 

 
23.9±1.1 

0.698 
 
61.2% 

 
62.8% 

 
M 

M 

Areas in the 
health facility 

34 21.8±0.8 20.6±1.5 0.417 64.1% 60.5% M M 

Emergency 
planning 
group/committee 

63 42.7±1.3 39.4±2.0 0.148 67.8% 62.5% S M 

Evacuation 28 20.3±0.6 20.1±0.9 0.846 72.3% 71.5% S S 

Fatality 
management 

5 4.2±0.2 2.6±0.5 0.001 84.3% 51.4% S S 

Warning system 
and safety 
equipment 

21 16.9±0.5 16.8±0.7 0.896 80.4% 80.0% S S 

Site accessibility 16 14.0±0.2 13.4±0.6 0.270 87.3% 83.5% S S 

Keys For rating, S = Satisfactory, M = Moderate and U = Unsatisfactory.  
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Figure 5. 3 Mean score for individual elements of the functional 
domain for secondary and tertiary hospitals. 
 
 
 Data presented are mean ± SEM. *P<0.05, ***P<0.001 compared to 

secondary hospitals to further investigate the impact of level of care 

provided on emergency preparedness levels, scores obtained for each 

individual secondary or tertiary hospital were also expressed as a 

percentage of total score for each element. Ratings based on these 

percentage values indicate that the level of preparedness in both secondary 

and tertiary of hospitals for subcommittee, health facility networking, patient 

decontamination, hazard vulnerability analysis, community involvement, 
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public information, and transport and communication are unsatisfactory. For 

response protocol and human resources, moderate levels of preparedness 

were observed in secondary hospitals whereas the level of preparedness 

was unsatisfactory in tertiary hospitals. Moreover, ratings indicate moderate 

levels of preparedness for disease surveillance, areas in the health facility 

and training and drills in both secondary and tertiary hospitals. Satisfactory 

levels of preparedness were observed for other elements of the functional 

domain in both secondary and tertiary hospitals, except for emergency 

planning/committee which was observed to have moderate level of 

preparedness in tertiary hospitals (Table 5.10).  

The analysis of the impact of level of care provided by selected hospitals on 

their preparedness for elements of the non-structural domain was also 

investigated. Results of the descriptive analysis of scores obtained by 

secondary and tertiary hospitals for individual elements of the non-structural 

domain is presented in Table 5.11. 

Table 5. 11 Distribution of preparedness scores for individual 
elements of the non-structural domain obtained by secondary and 
tertiary hospitals. 

 
Elements 

Total 
score 

Mean ±SEM 
Mean as % of total 
score Secondary 

Average 
Rating 

 
 
Tertiary 
Average 
Rating Secondary Tertiary 

P 
value 

Secondary Tertiary 

Equipment 
and supply 

56 41.5±0.8 38.6±1.8 0.110 74.1% 68.9% S S 

Security 
 
15 

 
9.4±0.4 

 
10.1±0.8 

 
0.365 

 
62.7% 

 
67.3% 

M S 

Utilities 42 35.2±0.8 33.8±1.4 0.361 83.8% 80.5% S S 

Keys For rating, S = Satisfactory, M = Moderate and U = Unsatisfactory.  
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The comparison of mean values obtained for individual element of the non-

structural domain (Figure 5.4) by students’ t-test indicated no statistically 

significant (P = 0.935) difference between the data collected from secondary 

and tertiary hospitals. 
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Figure 5. 4 Comparison of the mean values for individual elements of the non-
structural domains for secondary and tertiary hospitals. Values are mean ± SEM. 

 

Scores obtained for each individual secondary or tertiary hospital were also 

expressed as a percentage of total score for each element of the non-

structural domain and values obtained were used to rate the level of 

preparedness. These ratings indicate that the level of preparedness for all 

components of the non-structural domain were rated as satisfactory in both 

secondary and tertiary hospitals except for security which was rated as 

having a moderate level of preparedness in secondary hospitals. 
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5.3.6 Analysis of preparedness levels of inner city and outer city 
hospitals 

To examine the impact of location of selected hospitals on the emergency 

preparedness levels of selected hospitals, the analysis of functional and 

non-structural capacities of inner city and outer hospitals were analysed 

separately. For functional capacities, details of the descriptive analysis of 

scores obtained by secondary and tertiary hospitals for individual elements 

of the functional domain are presented in Tables 5.12.  

The comparison of mean values obtained for each of the elements of the 

functional domains from outer-city and inner-city hospitals by students’ t-

test indicated no statistically significant (P = 0.742) difference in the mean 

values obtained for some elements (Figure 5.5). However, comparison of 

individual elements between inner city and outer city hospitals indicate that 

the mean score obtained for patient decontamination in inner city hospitals 

is 9.3-fold (P = 0.003) greater compared to the value obtained for outer city 

hospitals for that same component of the functional domain. Similarly, 

significantly greater mean scores were obtained in inner city hospitals for 

hazard vulnerability analysis (4.3-fold, P = 0.018) and disease surveillance 

(1.3-fold, P = 0.029). However, higher mean score values were obtained in 

outer city hospitals for human resources (1.4-fold, P = 0.016) and 

community involvement (2.0-fold, P = 0.019). Means score values obtained 

for other components of the functional domain are similar for inner city and 

outer city hospitals. 
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Table 5. 12  Distribution of preparedness scores of individual 
elements of the functional capacity domain in selected inner city and 
outer city hospitals 

 
Elements 

Total 
score 

Mean ±SEM 
Mean as % of 
total score 

Inner 
city 
Average 
Rating 

 
Outer 
City 
Average 
Rating 

Inner    
city 

Outer 
city 

P 
value 

Inner 
City 

Outer 
City 

Subcommittees 18 2.4±0.9 2.4±1.3 0.992 13.3% 13.4% U U 

Health facility 
networking 

16 3.7±0.5 4.0±0.8 0.745 22.9% 25.0% U U 

Patient 
decontamination 

8 2.8±0.6 0.3±0.2 0.003 34.6% 3.1% U U 

Hazard 
vulnerability 
analysis 

19 6.4±1.2 1.5±1.1 0.018 33.7% 7.9% U U 

Community 
involvement 

10 2.4±0.5 4.7±0.6 0.019 24.3% 46.7% U U 

Public 
information 

46 17.4±1.2 14.8±1.6 0.210 37.8% 32.1% U U 

Transportation 
and 
communication 

30 11.9±0.6 12.5±1.0 0.555 39.6% 41.7% U U 

Response 
protocol 

72 37.4±2.0 32.7±2.6 0.187 52.0% 45.4% M U 

Human 
resources 

 
7 

 
3.5±0.2 

 
4.8±0.5 

 
0.016 

 
50.7% 

 
67.9% 

M S 

Disease 
surveillance 

15 9.5±0.5 7.5±0.7 0.029 63.3% 50.0% M M 

 
Training and 
drills 

 
38 

 
24.2±0.9 

 
21.5±1.2 

 
0.089 

 
63.8% 

 
56.6% 

M M 

Areas in the 
health facility 

34 21.5±0.9 21.2±0.9 0.848 63.1% 62.3% M M 

Emergency 
planning 
group/committee 

63 42.4±1.3 39.5±1.8 0.227 67.3% 62.7% S M 

Evacuation 28 20.8±0.6 18.8±0.8 0.087 74.2% 67.3% S S 

Fatality 
management 

 
5 

 
3.7±0.3 

 
3.7±0.4 

 
1.00 

 
73.3% 

 
73.3% 

S S 

Warning system 
and safety 
equipment 

21 16.8±0.5 17.1±0.7 0.711 79.6% 81.3% S S 

Site accessibility 16 14.1±0.3 13.0±0.5 0.060 87.9% 81.3% S S 

Keys For rating, S = Satisfactory, M = Moderate and U = Unsatisfactory.  
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Figure 5. 5 Mean score for individual elements of the functional domain for inner city and outer city hospitals. 
Values are mean ± SEM. ***P<0.001, **P<0.01, and *P<0.05 compared to   the same element in inner city hospital
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Ratings based mean values expressed as a percentage of total score for 

each element on these percentage values indicate that the level of 

preparedness in both inner city and outer city hospitals for subcommittee, 

health facility networking, patient decontamination, hazard vulnerability 

analysis, community involvement, public information, and transport and 

communication are unsatisfactory. For response protocol, a moderate level 

of preparedness was observed in inner city hospitals whereas the level of 

preparedness in outer city hospitals was rated as unsatisfactory. For human 

resources, the level of preparedness in outer city hospitals was rated as 

satisfactory while inner city hospitals have moderate rating. Both types of 

hospitals were rated as having moderate level of preparedness for disease 

surveillance, areas in the health facility, and training and drills. Satisfactory 

levels of preparedness were observed for evacuation, warning system and 

safety equipment, and site accessibility in both inner city and outer city 

hospitals. However, though preparedness level for other fatality 

management and emergency planning/committee were rated as 

satisfactory in inner city hospitals, these elements were rated to have 

moderate levels of preparedness in outer city hospitals.  

The analysis of the impact of the location of selected hospitals on their 

preparedness for elements of the non-structural domain was also 

investigated. Results of the descriptive analysis of scores obtained by 

secondary and tertiary hospitals for individual elements of the non-structural 

domain is presented in Table 5.13. The comparison of mean values 

obtained for individual elements of the non-structural domain (Figure 5.6) 
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by students’ t-test indicated no statistically significant (P = 0.923) difference 

between the data collected from inner city and outer city hospitals. Rating 

based on mean score expressed as percentage of total score also indicated 

that both inner city and outer city hospitals have similar ratings for all 

components of the non-structural domain (Table 5.13). 

Table 5. 13 Distribution of preparedness scores for individual 
elements of the non-structural domain obtained by inner city and 
outer city hospitals. 

 
Elements 

Total 
score 

Mean ±SEM 
Mean as % of 
total score Inner 

City 
Average 
Rating 

 
 
Outer 
City 
Average 
Rating 

Inner 
city 

Outer 
city 

P 
value 

Inner 
City 

Outer 
city 

Equipment 
and supply 

56 40.6±1.0 40.3±1.5 0.874 72.5% 72.0% S S 

Security 
 
15 

 
10.1±0.5 

 
8.5±0.7 

 
0.148 

 
67.3% 

 
56.7% 

M 
 
M 

Utilities 42 35.4±0.7 33.1±1.7 0.079 84.3% 78.8% S S 

               Keys For rating, S = Satisfactory, M = Moderate and U = Unsatisfactory 
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Figure 5. 6 The comparison of mean values obtained for individual 
elements of the non-structural domain for inner city and outer city 
hospitals. Values are mean ± SEM. 

 

 5.3.7: Analysis of the correlation between functional and non-
structural capacities of selected hospitals  

Data on the functional and non-structural capacity of selected hospitals 

were analysed to examine if there is a correlation between the two 

components of all-hazard preparedness. Figure 5.7 presents the analysis 

conducted for all the selected hospitals across Riyadh region.  
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Figure 5. 7 Correlation between preparedness scores for functional 
and non-structural components of all-hazard preparedness for all 
selected hospitals across Riyadh region 

 

The Coefficient of Pearson (r2) obtained for the analysis was 0.541 

(P<0.001) which is indicative of a positive relationship between the two 

components. This positive correlation indicates that hospitals with good 

levels of preparedness for functional components of the all-hazard approach 

will also have good levels of preparedness for non-structural components. 

The converse is also true based on this correlation. Therefore, if 

improvements in functional components are required in one hospital, it is 

also very likely that the hospital will also need improvements in non-

structural components. The impact of how the hospital is funded on this 

relationship was investigated by analysing the correlation between 

functional and non-structural components of private and public hospitals 
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separately. The result of the analysis presented in Figure 5.8 revealed 

Coefficient of Pearson (r2) values of 0.629 (P<0.001) and 0.545 (P<0.001) 

for private(A) and public (B) hospitals, respectively. These values are 

indicative of a strong positive correlation. 
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Figure 5. 8 Correlation between preparedness scores for functional 
and non-structural components of all-hazard preparedness for 
selected private (A) and public (B) hospitals. 

 

Similarly, to investigate the impact of the level of care provided by each 

hospital is funded on this relationship, the correlation between functional 

and non-structural components of secondary and tertiary hospitals were 

analysed separately. The result of the analysis presented in Figure 5.9 

revealed Coefficient of Pearson (r2) values of 0.384 (P<0.001) and 0.729 

(P<0.001) for secondary and tertiary hospitals, respectively. These values 

indicate a weak positive relationship between functional and non-structural 

capacities of secondary hospitals and a strong positive relationship between 

the two domains in tertiary hospitals. The implication of this for secondary 
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hospitals is that level of preparedness in functional capacity does not 

produce equivalent level of preparedness in non-structural components in 

these hospitals.  
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Figure 5. 9 Correlation between preparedness scores for functional 
and non-structural components of all-hazard preparedness for 
selected secondary (A) and tertiary (B) hospitals. 

 

Also, the impact of the location of the hospital on the relationship between 

the functional and non-structural all-hazard preparedness capacities of 

inner city and out city hospitals were analysed separately. The result of the 

analysis presented in Figure 5.10 revealed Coefficient of Pearson (r2) 

values of 0.543 (P<0.001) and 0.351 (P<0.05) for inner city and outer city 

hospitals, respectively. These values indicate a weak positive relationship 

between functional and non-structural capacities of outer city hospitals and 

a strong positive relationship between the two domains in inner city 

hospitals. 
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Figure 5. 10 Correlation between preparedness scores for functional 
and non-structural components of all-hazard preparedness for 
selected inner city (A) and outer city (B) hospitals. 
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 5.4 Discussion 

5.4.1 Summary of findings 

This study involved the development of a new questionnaire for the 

assessment of the level of preparedness of selected hospitals for functional 

and non-structural components of all-hazard approach to disaster 

preparedness. This study is also the first attempt of using the new 

questionnaire to measure the level of preparedness of healthcare 

organisations within the context of Saudi Arabia. Results obtained indicate 

that the use of the questionnaire has helped in the identification of strengths 

and potential weaknesses in the level of preparedness for individual 

elements of the functional and non-structural domains and the overall level 

of preparedness across the region.  

This chapter revealed that hospitals across the Riyadh region can be 

generally assessed as having moderate level of functional emergency 

response capacity, satisfactory non-structural emergency response 

capacity and an overall moderate level of emergency response capacity. 

With respect to individual elements of the functional domain, hospitals 

across the region were assessed as having satisfactory level of 

preparedness for functional elements such as emergency planning 

group/committee, evacuation, fatality management, warning systems and 

safety accessibility, and site accessibility. Also, a moderate level of 

preparedness (or capacity) was observed for functional elements such as 

response protocol, human resources, disease surveillance, training and 

drills, and area in the health facility, for all selected hospitals in the region. 
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However, unsatisfactory level of preparedness was observed for 

subcommittees, health facility networking, patients’ decontamination, 

hazard and vulnerability assessment, community involvement, public 

information, and transportation and communication in these hospitals. 

Satisfactory level of preparedness was observed for all elements of non-

structural domains.  

Analysis conducted in this study also revealed that there are extensive 

similarities in the distribution of the levels of preparedness for the individual 

elements of functional domains in private and public hospitals. The study 

particularly indicated that the type of funding that a hospital receives does 

not significantly (P =0.840) affect the level of overall preparedness for 

functional and non-structural domains. The only exception observed in this 

study relates to the level of preparedness for the evacuation during 

emergencies which was observed to be significantly (P = 0.014) better in 

private hospitals compared to public hospitals. Similarly, the analysis 

conducted in this study indicated that emergency preparedness capacity of 

hospitals within Riyadh region is not affected by the level of care (secondary 

or tertiary hospitals) provided by these hospitals even though better levels 

of preparedness for functional and non-structural (P = 0.897), even though 

some significant improvement in preparedness for individual elements such 

as health facility networking (P = 0.036), human resources (P = 0.01) and 

fatality management (P = 0.01) were observed in secondary hospitals 

compared to tertiary hospitals. Similarly, no significant difference in mean 

values for functional and non-structural domains was observed for inner city 
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and outer city hospitals (P = 0.747). However, individual analysis of 

elements of the functional domain indicated that some significant difference 

in elements such as hazard vulnerability analysis (P = 0.018), patient 

decontamination (P = 0.003), community involvement (P = 0.019), human 

resources (P = 0.016) and disease surveillance (P = 0.029) between inner 

city and outer city hospitals across the region. Finally, this study revealed 

that there is a significant relationship between functional and non-structural 

emergency response capacity across the different categories of hospitals 

within the region except in outer city hospitals and in hospitals providing 

secondary care services.   

5.4.2 Discussion of findings 

Studies evaluating comprehensive all-hazard preparedness of health 

facilities in KSA, as conducted in this study, are very scarce. However, there 

are reports of studies which investigated the level of preparedness of 

hospitals in different parts of KSA with respect to one type of disaster or the 

other. For instance, in a study which investigated the level of preparedness 

of 13 selected hospitals in Central Region of KSA to mass casualty events, 

Shalhoub et al (245) reported that about 92% of these hospitals have same 

levels of preparedness for internal and external mass casualty events, and 

that there is a level of agreement between some of these hospitals to work 

synergistically to respond to emergency mass casualty events. Even though 

the study by Shalhoub et al (245) did not thoroughly investigate individual 

elements of emergency response capacity domains (as conducted in this 

study), the report of some level of preparedness reported corroborates the 
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findings of this present study that some satisfactory levels of preparedness 

can be seen (particularly in non-structural domains) in hospitals across the 

region. In another study, Alruwaili et al (255),  reported findings of a study 

which investigated the level of emergency preparedness of selected 

hospitals across the Eastern Region of KSA. The study indicated that while 

most of the hospitals assessed had sufficient resources for disaster 

response, the overall effectiveness of the level of preparedness of hospitals 

in the region can be adjudged as moderate. Though it is not clear how the 

study by Alruwaili et al (255), arrived at the conclusion with respect to the 

overall level of preparedness (particularly as the study did not conduct an 

all-hazard assessment), the finding is consistent with the results obtained 

by this study for the Riyadh region of KSA.  

The study reported by Alsalem et al (256) was more comprehensive as it 

included the assessment of the level of preparedness for non-structural, 

structural, management, functional, human resources and planning 

elements of the all-hazard preparedness. In addition, the study also 

selected hospitals in Riyadh (in addition to Jeddah and Dammam) regions 

of KSA and reported that selected hospitals were most prepared for 

management while the level of preparedness for human resources was the 

least. Interestingly, the study indicated that Riyadh region has the highest 

level of preparedness compared to all regions included in that study. 

Compared to this present study, satisfactory levels of preparedness 

indicated for non-structural components by Alsalem et al (256) is consistent 

with our result. 
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 Also, the score of 63% reported by Alsalem et al  (256) for human resources 

falls within the moderate classification which was observed for that element 

in this study. However, this present study is more explicit as it analysed 

other individual elements of the functional domain separately unlike 

previous studies such as Alsalem et al(256) . While this present study 

focused only of Riyadh region, the indication by Alsalem et al (256) that 

Riyadh is the more prepared for emergency (compared to the two other 

regions included in that study) partially suggests that the level of 

preparedness reported in this present study may likely represent the best 

level of emergency preparedness that is available in KSA. However, a more 

elaborate study in the future which compares the level of emergency 

preparedness across different regions of KSA may be needed to prove this 

presumption. In addition, the method of data collection and analysis used 

by Alsalem et al (256) is somewhat similar to what was carried out in this 

study, though the instrument of data collection used in our study is more 

detailed. For example, data reported in Alsalem et al (256) were also self-

reported and analysis was conducted by combining scores of individual 

elements measured in that study.  

This study reports the impact of type of funding (private or public), hospital 

location (inner city or outer city) and type of care provided hospitals on their 

level of emergency preparedness for the first time. Several studies have 

compared the level and quality of care provided by public and private 

hospitals (257-259), against the background that how a hospital is funded 

may significantly affect the quality of care, types of services, staff training 
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and development, staff retention and facilities available in the hospital. In 

developing countries, where government funding is often limited, it has been 

commonly observed that the quality of care and available facilities in public 

hospitals may be inadequate (259). On the other hand, the fact that private 

hospitals are run as businesses could also mean that the focus may be on 

money rather than patients’ satisfaction and quality of care (258). With 

reference to emergency preparedness, it may also be possible that private 

hospitals may be more prepared for internal emergencies which have direct 

impact on their operations compared to external disasters (which may be 

considered a responsibility of the government) (62). However, the finding of 

this present study that private hospitals are not significantly better than 

public hospitals in terms of overall emergency preparedness clearly 

indicates that funding pattern may not be a significant determinant of the 

level of emergency preparedness in KSA. Preparedness for evacuation was 

observed to be better in private hospitals. It is possible that private hospitals 

are not usually the first point of call during an emergency and therefore, it is 

possible that facilities available in these hospitals may be underutilised, 

leading to the observation of better evacuation facilities as observed in this 

study. To support this suggestion, this study observed that some of the 

private hospitals assessed do not have emergency response plans, even 

though they have good facilities, and may have money to train staff 

members. Moreover, it is possible that public hospitals are overstretched by 

previous disaster events and have limited resources for ongoing training. 
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Further studies to investigate the exact contributions of these factors to our 

present observations are needed. 

This study also revealed that secondary hospitals have a higher level of 

emergency preparedness compared with tertiary hospitals in some 

elements of the functional domain. By nature, tertiary hospitals are often 

created to handle specialist medical conditions, and by design, they are not 

the usual place for treating victims of emergencies, except those with 

complex cases which are referred. This may, to a large extent, contribute to 

the observation that secondary hospitals are more prepared across all 

domains compared to tertiary hospitals. It was observed in all secondary 

hospitals visited in this study that the majority have well-written emergency 

response plans, and staff members undergo regular drills to get them ready 

for real-time emergency situations. In addition, excellent channels for supply 

of medical supplies were also observed in secondary hospitals visited in this 

study. The situation is not the same in tertiary hospitals. Despite these 

observed differences, the general conclusion of this study is that the overall 

level of emergency preparedness in secondary and tertiary hospitals are not 

significantly different. The implication of this is that factors which promote 

the development of good emergency management systems in KSA may 

affect both secondary and tertiary hospitals in the country in a similar way. 

Moreover, at the individual hospital level, the impact of these factors may 

slightly differ, making one hospital better prepared than another.  



 

210 
 

Also, this study investigated the impact of hospital location on the level of 

preparedness for emergency. Due to the nature of Riyadh region and 

particularly the religious significance of the cities within the region, cities 

receive more visitors and often have increased potential for emergency 

situations (particularly mass casualty events). It is therefore not surprising 

that this study reveals that hospitals within the city are better prepared for 

certain elements of the functional domain compared to outer city hospitals. 

Observations during the conduct of this study revealed that the Ministry of 

Health in KSA often sends representatives to observe emergency drills 

performed by inner city hospitals and that these hospitals also have good 

pathways for obtaining emergency medical supplies. In addition, this study 

observed that the situation in outer city hospitals is different. This could 

partly be due to the fact that many of these hospitals are located in sub-

urban areas with low population (low risk of mass casualty events even 

though they could be prone to other types of disasters). Moreover, it was 

observed that, unlike inner city hospitals, outer city hospitals hardly report 

issues relating to insufficient bed spaces, and other related issues that often 

face inner city facilities. These may contribute to the relaxed nature of 

emergency preparedness in these areas. However, as this study reports 

this observation for the first time, it is important to carefully study the 

dynamics of emergency preparedness and response in sub-urban areas in 

other to fully understand the observed phenomenon. 

The observation that there exists a positive correlation between functional 

and non-structural domains in almost all categories of hospitals included in 
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this study is an indication that all-hazard preparedness may be saliently 

practiced in some hospitals while other hospitals are lacking. Therefore, the 

identification of factors affecting the implementation of all-hazard approach 

in hospitals that are lacking may be necessary. It is also evident that, to a 

large extent, emergency planners in selected hospitals may have holistic 

view of emergency preparedness, even though their level of emergency or 

disaster education may be poor. Therefore, this finding also indicates that 

interventions which provide training in hospitals where the implementation 

of all-hazard approach is lacking may be necessary. The report by Shalhoub 

et al (245) clearly indicated that training and education is one of the major 

challenges against effective emergency preparedness in KSA. The study 

particularly highlighted that only few hospitals conduct emergency drills and 

even in hospitals where drills are performed, such as drills are not frequent 

(may be once a year). During the conduct of this study, the lack of drills and 

the fact that they are not frequently conducted was also observed, 

particularly in outer city and tertiary hospitals. 

5.5 Strengths and limitations 

One the key strengths of the investigation reported in this chapter is the 

comprehensiveness of the analysis of the individual elements of the 

functional and non-structural domains. The majority of previous studies 

often combine these elements together, making it difficult for the 

assessment of the failure or otherwise of each component, which can 

motivate targeted interventions to improve levels of preparedness.  

However, the new tool developed and used in this study was effective in 
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measuring the level of preparedness for individual elements. Therefore, as 

this study has broken down the two main domains into their constituent 

elements and analysed these elements across the different categories of 

hospitals in the region, it becomes easier to know which element to focus 

on to improve the overall level of preparedness in each hospital and in the 

region at large. Another key strength of this study is that, unlike previous 

studies, it investigates the impact of funding source, hospital locations and 

level of care provided on hospitals’ level of preparedness. This analysis has 

opened up new areas of investigation into the dynamics of and contributors 

to emergency preparedness.  

However, this study is not without some limitations. In the first instance, only 

hospitals in Riyadh region are included in this investigation. The fact that 

previous studies have highlighted that the level of preparedness in Riyadh 

region to be generally good may make it difficult see other problems that 

may be affecting emergency preparedness in KSA (245, 255, 256). 

Moreover, the fact that Emergency Services Directors self-complete the 

APAQ questionnaire may introduce some biases and errors, which may 

affect the accuracy of data collected and analysed in this study. It is possible 

that some managers may rate certain elements high in other to cover 

inefficiencies within their facilities. Perhaps, a direct observation data 

collection method may be used in the future to supplement questionnaire 

administration in other to address this challenge. Validation of self-reported 

data may also be carried out. Also, more work is needed to understand 

elements of the tool that should be weighted more heavily.  
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In addition, an arbitrary scoring system was used in this study, particularly 

in rating the level of preparedness as satisfactory, moderate, and 

unsatisfactory. Though the cut-off points used in this study have been 

previously used in a similar study  (64), the adaptation of this arbitrary 

scoring system within the context of our study (which is different from 

Ahmadi, Foroushani (64) may introduce some errors into results obtained 

in this study.  

Data analysis by combining scores across individual elements is also used 

for the first time in this study and future studies which uses APAQ across 

many contexts may be needed to confirm that this technique does not 

introduce other inherent errors that are not obvious within the present study. 

However, this is the best approach in this case as this is the first time that 

this tool is being used. With the validation of self-reported data, and the use 

of other validation techniques may reveal some of the errors that are not 

currently obvious.  

5.6 Recommendations 

Based on findings reported in this chapter, the following recommendation 

are made:  

1. The questionnaire developed was used for the first time in this 

study, the use of the questionnaire to collect data from hospitals 

selected from other regions of KSA is recommended. This will 

provide further evidence of the reliability of the questionnaire.  



 

214 
 

2. Generally, this study showed moderate and satisfactory levels of 

preparedness for some elements of the all-hazard approach. A 

compilation of these elements and efforts made by selected 

hospitals is necessary as this could be shared as evidence of best 

practice with other hospitals in the region. This will contribute to 

overall general improvement in the level of emergency 

preparedness in the area.  

3. The rating scale used in this study was adopted from a similar 

study and is arbitrary in nature. Future studies using a different 

rating scale is recommended to see if a conclusion similar to what 

has been reported in this study will be arrived at. Other types of 

work to validate the result presented in this study is also 

recommended. 

5.7 Conclusion 

In conclusion, this chapter has indicated that the level of preparedness of 

hospitals in Riyadh regions is generally rated as moderate. It has also been 

highlighted that though the level of emergency preparedness across the 

different categories of hospitals in Riyadh regions is generally similar, 

preparedness for certain elements in private, inner city and secondary 

hospitals are better compared to their public, outer city and tertiary 

counterparts respectively. It is therefore important to investigate factors that 

may contribute to the observed disparity in the level of emergency 

preparedness among these hospitals, and to evaluate if this disparity has 

actually affected effective response during previous disaster occurrences in 
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the region. In order to review the understanding of the all-hazard approach 

amongst Emergency Manager and identify the challenges associated with 

the adoption and implementation of the approach at the facility level, the 

next chapter of this thesis will report and analyse emerging themes from 

interviews conducted for selected Emergency Managers across hospitals in 

Riyadh region.  
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CHAPTER SIX 

THE LEVEL OF UNDERSTANDING OF ALL-HAZARD APPROACH BY 

EMERGENCY SERVICES DIRECTORS AND CHALLENGES 

ASSOCIATED WITH THE ADOPTION AND IMPLEMENTATION OF THE 

APPROACH IN SELECTED SECONDARY AND TERTIARY HEALTH 

FACILITIES: A QUALITATIVE STUDY 

6.1 Overview  

This chapter articulates the views of hospital directors in Riyadh region on 

the adoption and implementation of the all-hazard approach. Secondary and 

tertiary hospitals in Riyadh have been studied to show their disaster 

preparedness and implementation of all-hazard approach. Qualitative data 

was collected through interviews with managers from the selected 

secondary and tertiary hospitals.  

As highlighted in the previous chapters of this thesis, health facilities form 

an important part of a nation’s response to emergency situations. Though 

the extent of the impact of various types of disasters vary significantly, it is 

known that the disasters within health facilities have similar medical and 

public health implications (260). Therefore, effective preparedness and 

disaster response require hospitals to have comprehensive disaster plans 

for effective risk assessment, hazard vulnerability assessment that aims at 

identifying all probable hazards, and disaster mitigation(261). Usually, 

emergency preparedness involves a range of activities including planning, 

the development of appropriate infrastructure, acquisition of requisite 

knowledge and capabilities as well as training/capacity building required for 

a sustained high level of preparedness (59). Moreover, there is also a need 
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for health institutions to plan appropriately for adequate response during 

natural and technological disasters (62).  

Based on this background, this thesis assessed the emergency 

preparedness and disaster response of selected healthcare facilities across 

the Riyadh region of KSA. Particularly, this study investigated how health 

institutions in the region have implemented the “all-hazard” approach to their 

emergency preparedness and disaster planning and response activities 

(261). However, it is important to investigate the views of Emergency 

Directors who are responsible for the adoption of the all-hazard approach 

and its implementation, particularly to understand challenges associated 

with the adoption of the technique and how these could be addressed.  

6.2 Summary of methods 

6.2.1 Participants’ selection and recruitment 

The selection of participants for this aspect of the study was carried as 

highlighted in Section 2.7.2.3. Briefly, Emergency Services Directors with 

up to 5 years and more of working experience where selected participants 

were selected using purposive sampling technique. The purposive nature of 

the sampling technique is because only managers are deemed eligible for 

this aspect of the study. Selecting specific group of respondents due to their 

special attributes is a key characteristic of purposive sampling, and this is 

consistent with its application in this thesis. Working experience of 5 years 

or more was set as the cut-off as this is thought to be long enough for 

Directors selected to have experienced a disaster and have the opportunity 
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to coordinate disaster response actions. Directors were asked to indicate 

their experience of disaster response during the recruitment process. Even 

in the occasion that a director has not experienced disaster, 5 years is 

deemed long enough for managers to have an in-depth understanding and 

on the job experience of the processes involved in the development of 

emergency response plans and how to execute such plans. In addition, the 

selection was based on the level of qualification and position in the 

organization. The position in the organisation was also considered as 

important because the aim is to recruit people who contribute to the making 

of important decisions with respect to disaster preparedness and response 

at the hospital level. A summary of eligibility criteria used in the selection 

process is presented in Table 6.1. 

Table 6. 1 Inclusion and exclusion criteria for the qualitative 
interview study 

Inclusion criteria Exclusion criteria 

• Professional working in 

emergency management or 

emergency care unit directors. 

• Both Saudi national and 

expatriate. 

• Possession of 5 + years of 

experience working in the field 

of emergency management 

• Professionals working in other 

healthcare departments and 

not leaders. 

• Professionals unable to 

consent for research. 

• Professionals without years of 

experience in the field of 

emergency management. 

 

To identify these participants, Emergency Directors in all the 42 hospitals 

selected were asked to provide relevant information during the research visit 
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made by the researcher to all the selected hospitals to administer HVA and 

APAQ. All the 24 participants who met these requirements were contacted 

via telephone calls, text messages and emails to inform them about the 

study and recruit them for interview sessions. However, only 6 of these 

directors agreed to be interviewed. Though the sample size was small, it 

was deemed sufficient to generate data that ensures the saturation of 

themes without becoming repetitive. All the interviews were scheduled 

based on participants’ availability and convenience and all interviews were 

held as face-to-face sessions.  

6.2.2 Instrument for data collection 

A peer-reviewed semi-structured guide drafted based on the research aim 

and objectives was used during interview sessions. The instrument covered 

three major areas including methods for assessing the effectiveness if 

emergency response process, factors/challenges associated with the 

capacity of hospitals to effectively respond to emergency situations, and 

strategies for improving the capacity of hospitals to respond effectively to 

emergency situations (See Appendix 6.1 and Appendix 6.2). A mock 

interview session was also conducted to validate the interview guide.  

6.2.3 Interview data collection 

Data collection from participants was implemented through face-to face 

interviews. This ensured in-depth exploration of their perspectives and 

experiences. The choice of a one-to-one approach was guided by the need 

to elicit detailed and context-specific information from each participant, 
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ensuring a comprehensive understanding of their views on emergency 

preparedness. In addition, the semi-structured format provided a flexible 

framework that allowed for consistency in key topics while also allowing for 

spontaneous exploration of emergent themes. This approach enabled the 

interviewer to adapt the questioning and delve deeper into relevant areas 

based on the participant's responses. The decision to use a semi-structured 

approach was informed by its suitability for capturing rich qualitative data 

while providing some level of standardization across interviews. The semi-

structured interview guide underwent a rigorous peer review process to 

enhance its clarity, comprehensiveness, and alignment with the research 

objectives. By employing a one-to-one and semi-structured approach, this 

study aimed to obtain nuanced insights and perspectives from participants, 

fostering a deeper understanding of their experiences, challenges, and 

perceptions related to emergency preparedness. This approach allowed for 

flexibility in data collection while maintaining a level of consistency in the 

topics covered, ensuring both depth and breadth in the information 

obtained.  

Following recruitment and the observation of all ethical procedures, suitable 

interview periods were arranged with each of the selected managers for the 

interview. All interviews were conducted within the premises of the selected 

hospitals. However, the interview schedule differs from one hospital to 

another. In some hospitals, managers were interviewed immediately after 

the administration of all quantitative research questions (KP-HVA and 

APAQ). In some locations, the interview was conducted on a separate day 
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and at times convenient for the directors. These interviews provided 

opportunities for selected managers to indicate their understanding of the 

concept of HVA and all-hazard approach to HVA, as well as the level of 

implementation of HVA together with associated challenges in their various 

hospitals. Each interview sessions lasted between 12 to 31 minutes. Each 

interview session was tape recorded for transcription and analysis. 

6.2.4 Analysis of interview data 

All interviews were in conducted in English language. Therefore, a verbatim 

transcription was needed. Recordings of all interview sessions were 

transcribed by the lead researcher. The approach to transcription was a 

good opportunity for the researcher to be immersed in the data. The 

transcripts were carefully examined by two independent researchers, the 

lead researcher, and the academic supervisor. Transcripts were checked 

against the audio recordings to ensure accuracy. Transcripts of all interview 

sessions were subjected to a thematic analysis using framework analysis 

approach, which allowed the researcher to identify themes that runs through 

each area of focus for all interview sessions. Data were coded using 

inductive approach and themes and sub-themes were identified. Themes 

and sub-themes were discussed between the principal investigator and the 

supervisor. This allowed clarification of the final framework.  

This analysis approach was selected based on its advantages over other 

thematic analysis approaches. According to Gale et al (262), advantages of 

thematic analysis generally include the ability to provide clear steps to follow 
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in identifying themes from interview transcripts, its applicability to studies 

involving the management of large text data and its usability in occasions 

where qualitative data analysis skills are limited. However, framework 

analysis was specifically used in this study due to its reported advantages 

including the ability to aid the identification, description, and interpretation 

of patterns across themes emerging from the different interviews conducted 

in this study (263). 

The Framework Method was developed by Jane Ritchie and Liz Spencer 

from the Qualitative Research Unit at the National Centre for Social 

Research in the late 1980s (264). Though it was originally designed for 

large-scale policy research, it has since gained widespread use in various 

fields, including health research (262, 265, 266). A distinctive feature of this 

method is its matrix output, which organizes data into rows (cases), columns 

(codes), and summarized cells. This structured format enables researchers 

to systematically analyse and condense the data, examining it by both case 

and code (262).  

Typically, a “case” refers to an individual interviewee, although the method 

can be adapted to other units of analysis, such as predefined groups or 

organizations. While the method allows for in-depth analysis of key themes 

across the entire dataset, it also ensures that the views of each research 

participant remain connected to other elements of their account within the 

matrix. This approach preserves the context of individual perspectives (262, 

267, 268). 
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Framework analysis is a systematic strategy for managing qualitative data 

that involves charting the generated codes alongside the summarised data 

to enable for interpretation and synthesis. Gale et al (262) defined 

framework as a flexible analysis tool that may be utilised to develop themes 

regardless of the research's epistemological, philosophical, or theoretical 

basis. Framework provides a systematic method of analysing qualitative 

data by producing a highly structured data output that allows researchers to 

compare and contrast the various perspectives and experiences of 

participants in order to develop interpretive concepts that describe aspects 

of data known as "themes" (262). 

In this study, the framework analysis approach was employed to develop 

interpretive concepts that capture key aspects of the data. The utilization of 

the framework analysis approach aligned with the research's 

epistemological, philosophical, and theoretical underpinnings. The study 

adopted a constructivist paradigm, emphasizing the significance of 

comprehending participants' unique perspectives. By employing the 

framework analysis approach, the study was able to effectively compare the 

diverse viewpoints of the participants, thereby aligning with the research 

objective of understanding the breadth of experiences within the study 

population (262). 

The seven steps of framework analysis described by  Gale et al (262) were 

followed in the analysis. The first step was transcription. Transcripts were 

stored in the university drive for management and analysis.  
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At the second stage of framework analysis, the researcher familiarized 

herself with the data by listening repeatedly to the audio recordings. While 

familiarising with the data, the researcher recorded arising analytical notes, 

thoughts, and impressions. The third stage involved coding of the data. The 

transcripts were carefully examined by two independent researchers, the 

lead researcher, and the academic supervisor. They coded the six 

interviews using the same transcripts to provide different perspectives and 

improve the validity of the generated themes. This process involved double 

coding or triangulation, where various researchers independently analysed 

the data to identify patterns, themes, and interpretations from the collected 

data. Patton, Morse et al, Denzin and Lincoln (269-271) have elaborately 

discussed the significance of double coding/ triangulation in qualitative 

research. The use of multiple researchers in the coding process enhances 

the reliability of the findings by creating an inter-rater agreement and 

minimising the risk of individual subjectivity. This methodological rigor adds 

to the general validity and trustworthiness of the outcomes of the study. 

The fourth step involved development of a working analytical framework. 

Researchers made a comparison between the identified codes and grouped 

them into categories that were clearly defined. The fifth step was the 

application of the analytical framework where more of the agreed codes 

were assigned on the transcripts. Finally, a framework matrix was used to 

chart the data. Charting involved summarizing data for each code/theme 

from each transcript into a spreadsheet. The process was done with 

precision to retain the original meaning of the data while reducing the size 
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where possible. Some direct quotes from the participants were included in 

the matrix (262).  

The qualitative study was not a purely technical process and was influenced 

by critical reflection through the research process. The researcher kept a 

research diary and recorded reflexive notes on the impressions arising from 

the data and thoughts about the analysis. Firstly, the diary provided a space 

for recording reflexive notes on the researcher's impressions and thoughts 

that emerged while engaging with the data. By regularly documenting these 

reflexive notes, the researcher was able to gain insights into their own 

subjectivity and positionality within the research. This heightened self-

awareness facilitated a more rigorous and thoughtful analysis of the data, 

enabling the researcher to navigate and interpret the findings in a more 

objective manner. Furthermore, the research diary also served as a 

valuable tool for capturing methodological choices, challenges 

encountered, and key decisions made during the analysis process. It 

provided a written record of the researcher's analytical journey, facilitating 

transparency, and allowing for the traceability of decisions made at various 

stages of the analysis. 

6.3 Results  

6.3.1 Participant demographics  

A total of 6 directors were interviewed in this study. Details of years of 

experience of interviewed managers is presented in Table 6.1. The data 

indicate that 2 (33.3%) interviewed directors have more than 10 years 
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working experience while majority of these directors (4 managers, 66.7%) 

have between 5- and 10-years working experience. All interviewed directors 

were male and 5 (83.3%) are of KSA nationality while only 1 (16.7%) 

manager is an expatriate (Table 6.2).  

Table 6. 2 Participant demographics 

Code of 

the 

hospital 

gender  Years of 

experience 

Managerial level  Nationality 

H01 Male  10+ years Senior manager Non-Saudi 

H03 Male  10+ years Senior manager  Saudi 

H027 Male  7 years Senior manager  Saudi 

H032 Male  9 years Senior manager Saudi 

H034 Male  5 years Senior manager Saudi 

H035 Male  8 years Senior manager Saudi 

 

6.3.2 Emerging themes 

Emerging themes were identified from transcript of interview recordings for 

all participants under the areas previously highlighted in this chapter. These 

areas include methods for assessing the effectiveness of emergency plans, 

challenges associated with the evaluation of the response capability of 

healthcare facilities and strategies for improving emergency response 

capability of healthcare facilities. A summary of sub-themes emerging under 

each of these themes is provided in Table 6.3. Details of how participants’ 

responses indicate these themes are presented in the mapping table 

presented in the Appendix 6.2.  
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Table 6. 3 Themes emerging from semi-structured interviews. 

Theme No. Theme Title Identified sub-themes 

Theme one 

Methods for assessing the 

effectiveness of emergency 

response process 

a) Emergency response plan 

assessment method 

b) Evaluation of emergency 

response facilities and 

equipment 

c) Assessment of warning system 

Theme two 

Factors and challenges 

associated with effective 

emergency response 

capability of hospitals 

a) Shortage of human resources.  

b) Challenges associated with 

training and drills. 

c) Leadership challenges 

d) Communication challenges 

e) Location-related challenges 

Theme Three 

Strategies for improving the 

emergency response 

capability of healthcare 

facilities 

a) Use of private sector and 

volunteers 

b) Cooperation between 

organizations within the health 

sector 

 

6.3.2.1 Theme one: Methods for assessing the effectiveness of 
emergency response process. 

Respondents were asked series of questions to investigate their opinions 

about methods used for the assessment of the effectiveness of emergency 

plans within the selected hospitals in this study. Three themes were 

identified from the responses of participants, and these relate to the 

effectiveness of the emergency response plan, assessment of the 

emergency preparedness level, and the assessment of warning systems.  
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(a) Assessment of emergency response plans 

With respect to the assessment of emergency response plans, respondents 

indicated that drills were used regularly to evaluate the level of 

understanding of the emergency plan and how emergency staff can 

implement emergency plans within their hospitals. This assertion is 

consistent with the intended use of and training and drills with respect to the 

building of capacity for effective disaster response. Drills generally refer to 

mock exercises conducted as a demonstration of how staff needs to act 

during actual disaster events. This provide opportunities for trainees to 

assess the understanding and skills of people being trained. However, drills 

must be consistent and be carried out regularly. This seems to be the case 

in hospitals from which respondents are recruited from. This is evident from 

what one of the respondents stated:   

“…we do some drills for the internal disaster this is frequently, and this 

probably for all the employee and department and sections… (Senior 

Manager at H027, Male)” 

Despite the indication that drills are carried out in selected hospitals, it was 

also evident from the responses obtained from these respondents that the 

interval at which drills were performed differ significantly from one selected 

hospital to another. Responses obtained showed that drills were conducted 

on a monthly basis at one hospital whereas it was conducted annually at 

another hospital. This disparity in the intervals at which drills are conducted 

could contribute to differences in the level of emergency preparedness as 
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well as the emergency response capabilities of different hospitals, even 

though this is not explicitly stated in responses obtained from respondents. 

However, with respect to the frequency of drills, examples of statements 

made during interviews include: 

“…we do drills monthly to ensure everyone is ready and understand how to 

respond during the disaster…” (Senior Manager, H03, Male, Saudi origin) 

“For now, the only thing that we used to measure are drills, we do one the 

external drills and one internal drill every year and of course if we have the 

real activation…” (Senior Manager, H34, Male, Saudi origin) 

In addition to the conduct of regular drills, it was evident from interview 

conducted that regular review of emergency plans to ensure that such plans 

are up-to-date and relevant to the needs of the hospital is regularly 

conducted in hospitals where respondents were selected from. In addition, 

many other factors could necessitate regular review of emergency plans. 

For instance, hospitals often experience regular staff turnover. Therefore, 

when an officer who has been given a responsibility in the emergency plan 

leaves, it is incumbent on the Emergency Services Director to review 

emergency plans and reassign responsibilities. This observation is 

consistent with respondents in this study stated. For instance, some of the 

managers interviewed indicated regular review of the emergency plan to 

ensure that plans up to date with the status of emergencies within their 

location. These managers also indicated that changes within the hospital 

(such as changes within the staff members) often necessitate the need to 
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assign roles to new members of staff for the plan to be up to date. In 

addition, the standard practice is to put a validity date on emergency 

response plans and this with the aim of forcing regular reviews of the 

emergency plan. It was observed that some of the hospitals selected in this 

study adhere to this practice. For instance, one of the participants indicated 

that:  

“…usually, each plan and policy have a valid date which is one to two years. 

After two years we need to update it. After two years, we usually set and try 

to review it. We see if there is anything is happening within the two years…” 

(Senior Manager at H01, non-Saudi origin) 

In addition to change in staff strength, changes in the level of available 

resources may also necessitate the need for regular review of emergency 

response plans. Often, emergency response plans are often developed 

based on available resources, and when more resources became available 

(or vice versa), reviewing the emergency response plan is necessary to 

make the plan relevant and up to date. Consistent with this, some of the 

respondents also indicated that they audit the resources needed for 

effective implementation of the emergency response plan (such as 

medicines and other medical supplies) and test them. The respondent 

opined that:   

“…we do sometimes round to check our equipment and the other one by 

testing them by doing drills…” (Senior Manager at H32, Male, Saudi Origin) 
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This observation also linked the review of resources with drills. In fact, it was 

indicated that after drills, feedback/observations are discussed and 

suggestions from these discussions are used in reviewing the emergency 

response plan. In addition to feedback provided by staff after drills, several 

organisations also have oversight responsibilities and conduct regular visit 

to organisations such as hospitals to assess their level of disaster 

preparedness. It is expected that feedback provided after such visits will be 

used to review emergency plans and make the hospital better prepared for 

emergencies. Respondents also indicated the use of feedback provided by 

external agencies such as CBAHI for the review and validation of their 

emergency response plans. These respondents opined that: 

“…we need help from others, when the CBAHI came, or the Canadian 

accreditation came they give us some feedback based on the feedback we 

try to update our external and internal plans...” (Senior Manager at H35, 

Male, Saudi origin) 

In summary, responses from respondents indicate that to some extent, 

assessment and review emergency response plans are conducted, and that 

factor such as staff changes, expiry dates incorporated into emergency 

plans as well as feedback obtained from staff members during drills plus 

feedback from external auditors often inform the review of emergency plans.  
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(b) Evaluation of emergency response facilities and equipment 

In addition to the evaluation of emergency response plans, it emerged from 

participant’s responses that directors assessed the availability of 

equipment, facilities and other resources needed for effective emergency 

response (such as medical supplies). While the importance of this type of 

assessment is important to facilitate effective review of emergency plans, it 

is also essential in ascertaining the level of preparedness of hospitals. 

Therefore, in hospitals where this is not carried out, this may have grave 

consequences with regard to the safety of such hospitals for staff members 

and patients using the hospitals. Responses obtained indicated that this is 

commonly conducted through manual resources check to ensure that 

facilities and equipment are available for emergency response. 

Respondents particularly indicated the use of check lists of materials in 

conducting this task. An indicative statement in this regard is: 

“…about the resources we all the time check, we have a list, and we have 

people who will have to check daily the resources, the medical resources 

and medical supplies to ensure we have enough resources in case of 

disaster at any time…” (Senior Manager at H32, Male, Saudi Origin) 

Several factors could necessitate the need for regular assessment of the 

level of resources and equipment. For example, if an organisation has just 

recovered from a disaster event or has recently provided care to victims of 

disaster events, it is possible that resources and materials may have been 

depleted, making a review leading to restocking of materials essential. This 
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and other factors were also identified in the responses obtained from 

respondent. Review of stock levels as part of the process of previous 

disasters, advice from the Ministry of Health, and observations from drills 

were indicated by one of the respondents:  

“…The evaluation of resources usually based on our evaluation of the 

previous incidents that have happened in the past, plus the drills and the 

disaster plans. Then we list the current hazard and the needed resources. 

Also, sometimes we receive some advice from higher management level at 

the MoH about the necessary action to prepare for the disasters…” (Senior 

Manager at H03, Male, Saudi Origin). 

While after disaster review of resources is essential, it is also advisable that 

regular review, even in the absence of disasters are carried out. This is 

because some of the resources may be expired and needs replacement. In 

fact, one of the respondents indicated challenges associated with 

conducting reviews only after disaster events by stating that: 

“…usually, we do analysis after any event this is the main issue, plus we 

have a committee in our department, we have regular meetings every three 

to four months to evaluate the situation…” (Senior Manager at H27, Male, 

Saudi Origin).  

However, of the respondents supported the view of having regular meetings 

to review the level of equipment and resources, and the use of disaster 

committee which meets regularly to review the level of materials and 

resources represents a good practice in this regard. The director responded:  
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“…we do have a disaster committee…, the committee reports to the internal 

audit and disaster unit section is under the medical services directly….” 

(Senior Manager at H35, Saudi origin).  

However, only one of the managers mentioned the use of proper Hazard 

Vulnerability Assessment tools in the assessment of resources. This 

manager includes the use of drills and support from larger hospitals within 

the region as part of strategies for reviewing available of resources. The 

manager stated that: 

“…there is a lot of ways that we use some of it we do once per a year like 

of HVA score…” (Senior Manager at H01, Male, Non-Saudi origin).  

(c) Assessment of warning systems 

Responses from participants indicated that warning systems represent key 

components of a good emergency response process. Participants reported 

different approaches in this regard. These include the use of code warning 

systems in majority of the hospitals and getting staff members to be familiar 

with the code warning systems through drills and training programmes was 

identified as the commonly used strategy for internal disasters. The use of 

a standard number to call in the case of internal disaster was also 

recommended. In addition, the use of a dedicated officer who uses the 

hospitals central communication system to announce the code for the 

emergency that is happening was another identified approach. An example 

of statements indicating these strategies is:  
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“... for the incidence inside the hospital, the notification will be by the hospital 

operator, he will announce the code over the hospital headphones, there is 

special code for each problem and the manager on duty will be notified, and 

he will take the needed action. The manager on duty will decide if he needs 

to inform the director of the hospital or scale it up with the other health 

sectors (MoH general directorate, SRCA) and civil defence (Firefighter) or 

not…” (Senior Manager at H27, Male, Saudi Origin) 

In addition, the availability of a dedicated department within the hospital for 

the maintenance of all emergency warning systems to ensure that they are 

adequate and remain connected to all necessary support departments 

whose services will be needed in the event of a disaster was also 

recommended. It was observed from some of the responses during 

interviews conducted that some hospitals have dedicated department for 

utility and maintenance which check all the facility procedures and make 

sure that everything is good and in good shape for effective disaster 

response.  

For external disasters, reliance on information from external agencies and 

social media were indicated as the most common warning system in many 

of the hospitals selected for this study. Many of the directors interviewed 

however indicated the unreliability of these warning communication 

approaches. It was also evident from interviews conducted that the Ministry 

of Health represents a major source of reliable warning information for 

external disasters and that some hospitals have good communication 
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networks for receiving reliable information from the Ministry of Health. 

Examples of statements indicating these observations include:  

“…to receive the warning from the other agencies, sometimes we receive it 

from the social media, or the civil defence or the Saudi Red Crescent 

authority ...sometimes we receive it from the Health affairs at the Ministry of 

Health…” (Senior Manager at H01, Male, Non-Saudi origin). 

“…the early warning system notification from outside the hospital, there is a 

wireless communication linked with the general directorate at the health 

affairs (MoH). As well we do have a device that connects the Saudi red 

crescent with us throughout the wireless communication to inform us...” 

(Senior Manager at H03, Male, Saudi Origin). 

With respect to receiving information from external sources, it was observed 

that information is mostly received via telephone conversations or through 

mass media platforms (such as the television). The dispatch centre was 

identified as the main target of most telephone conversations in this regard. 

Regular testing of the communication technology between external 

agencies such as the Saudi Red Crescent Authority, Civil defence, and the 

MoH is also conducted in many of the selected hospitals in the region. 

However, it was also observed that receiving warning information from 

external agencies is associated with many challenges. Directors particularly 

identified lack of clarity in the information received through these channels. 

An example of statements indicating these challenges is: 
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“…but still, we have a lot of difficulties to understand what type of disaster 

particularly the explosion of building collapse. the message is usually not 

clear and not complete information about the type of disaster that’s why this 

make the hospital less prepared and not fully aware with the cases that will 

be coming to us, especially with the explosion events or Building collapse 

(Mass casualty event). The data is not clear enough to activate the disaster 

plan in the hospital…” (Senior Manager at H34, Male, Saudi origin).  

 

6.3.2.2: Theme two: Factors and challenges associated with 
effective emergency response capability of hospitals. 

 Themes emerging from responses of participants with respect to 

challenges associate emergency response in KSA are discussed in this 

section. 

(a) Shortage of human resources.  

It is known that effective disaster response is often associated with 

challenges. It is against this background that directors were asked to talk 

about challenges associated with effective emergency response based on 

their experiences. Challenges relating to human resources were identified 

by some of the managers interviewed. These challenges largely relate to 

staff shortage and lack of expertise in specific types of emergency situations 

(such as those related biological and chemical hazards) were particularly 

highlighted. In addition, it was observed that mechanisms for building 

human capacity in areas where expertise are lacking are also not available. 

This was evident in statements, such as: 
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“…no lack of exercise or focusing on someone scenarios in specific 

areas like fire or trauma patient only, without focusing on the scenarios of 

patient who come to hospital and needs de contamination with chemical or 

biological hazard, we need to do different exercise different program 

deferent drills to be able to response effectively to all type of disaster…” 

(Senior Manager at H35, Male, Saudi origin). 

Other challenges identified include those relating to staff shortage and lack 

of experience among available staff members. The dearth of staff members 

with expertise in the evaluation of drills or the disaster plan was also 

highlighted.  

“…the major challenges that we faced are the shortage in staff; we 

don’t have a lot of the specialized staff and usually the people who’s 

evaluating the drills or the disaster plan are not capable to evaluate 

thoroughly because of the lack of the experience…” (Senior Manager 

at Male, General hospital of a general hospital. 

(b) Challenges associated with training and drills 

While respondents were unanimous in their opinion of training and drills as 

a good approach for ensuring the effectiveness of the disaster response 

process, their responses also indicated that training and drills are also 

associated with several challenges. The fact that there is no standard drill 

format and significant differences in the frequency of drills across these 

organisations were highlighted as challenges affecting the effectiveness of 
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drill exercises. It was also indicated that for drills to be effective, there must 

be sufficient observers who are able to give feedback about the process and 

point out aspects that need improvement. However, the general view among 

managers is that there is often shortage of observers during these drill 

exercises. Directors further indicated that even when some observers are 

present, feedback provided is often not constructive and inadequate to help 

the identification of areas that needs improvement. This finding underscores 

the importance of ensuring that observers involved in the evaluation of drills 

and exercises possess the necessary competence and expertise. 

Observers should have a comprehensive understanding of emergency 

response protocols, best practices, and the specific objectives of the drills. 

With this knowledge, they can provide informed and constructive feedback 

that helps identify both strengths and weaknesses in the hospital's 

emergency preparedness. They indicated this by saying that:  

 

“…we have shortage on the observers, because when they can 

provide us with their opinion, we can catch our real deficiencies…” 

Male, Senior disaster management specialist/ deputy of the disaster 

manager. 

“…observers themselves are not always competent they are making 

everything good and giving a lot of complementary and they don’t say what 

is good for us…” (Senior Manager at H03, Male, Saudi Origin) 
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(c) Leadership challenges 

Another challenge indicated by directors interviewed relates to leadership 

and coordination of the emergency response process. Majority of the 

respondents particularly indicated that the lack of leadership results in the 

lack of ability to produce post-disaster follow-up reports, improper guidance, 

and assignment of responsibilities during disaster events and poor 

collection and reporting of post-disaster events data. It was specifically 

indicated that this has led to poor communication, ineffective coordination 

of disaster response activities as well as defective ability for patient tracing 

and management of medical report. An example of statements in this regard 

is: 

“…the challenges, I would say the leadership again and ICS, the correct 

implementation arises yes, communication with other entity and agency still 

an issue, coordination still an issue, Patient tracing management of media 

report…” (Senior Manager at H27, Male, Saudi Origin) 

 

(d) Communication challenges 

Directors interviewed highlighted the importance of effective communication 

during emergency response process and how this is essential to the 

success of the process. They however reported several communication 

challenges in their various hospitals. According to these directors, 

communication challenges affect the coordination of response services 
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internally within the hospital as well as the interaction of the hospital with 

external agencies. They also indicate that this affects the monitoring of post-

disaster processes such as patient tracing.  

“…the major changes I think is the biggest challenge we have in our facility 

is the space I can see the space we are considered small space compared 

to our community. And the other thing is the communication…” (Senior 

Manager at H32, Male, Saudi Origin) 

 

(e) Location-related challenges 

It was evident from the analysis of interview data that space available within 

the hospital for emergency response activities and the location of the 

hospital may also pose some challenges to the implementation of effective 

disaster management strategies. Responses indicated that the lack of 

space significantly negatively impact on response activities, particularly 

when the number of victims is large, and the hospital is located in a 

community with large population. In addition, lack of access to external 

emergency services (such as the Red Crescent Authority) due to the 

location of the hospital in a heavily populated urban area was also 

highlighted by emergency managers of hospitals located in urban areas. 

Their responses include statements such as:  

“…challenges !! okay, there is a lot of challenges, mainly the way and 

location of the hospital, our hospital is located in a very congested area, 
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difficult to access from the main agencies like Saudi red crescent 

(Ambulance) the civil defence (Rescue vehicle). this affects our drills 

because they cannot come and participate effectively during the drills. This 

is the major challenge, other challenges I can think of umm ... usually the 

ability of a disaster-oriented people for 24 hours. So, those people can be 

the eyes to evaluate the can guide the Hospital evaluation capacity in each 

disaster or incident…” (Senior Manager at H27, Male, Saudi origin). 

 

6.3.2.3 Theme three: Strategies for effective disaster response 
activities 

Directors recruited for this aspect of the study were also asked to identify 

strategies that could be adopted in facilitating effective emergency 

response. Two common strategies were consistent in the responses of 

managers interviewed and these are summarised below: 

(a) Collaboration among healthcare organisation and with external 

agencies 

Majority of directors interviewed indicated that collaboration among 

healthcare institutions will significantly improve the effectiveness and 

efficiency of disaster response in KSA. In fact, they suggested the need for 

the establishment of a disaster centre for the coordination of disaster 

response activities. Directors further highlighted the importance of 

collaboration between healthcare facilities and specialist health care 

organisations such as military and university hospitals in responding to 
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disasters. It was highlighted that this will improve the efficiency and 

effectiveness of disaster response generally in the region. Moreover, 

directors opined that the collaborative efforts will be fostered by the 

implementation of a unified emergency communication system. It was also 

highlighted that such unified system will help in planning, training, and 

facilitation of effective disaster response at individual hospital levels. These 

assertions were communicated through statements such as: 

 “…I believe we need to do coalition as hospital, now we have cluster one 

and cluster two that new strategy for the ministry of health, but we need to 

do this with the university and military hospitals too. to ensure there is a very 

high cooperation and coordination with these sectors, and to expose the 

medical staff to different types of disaster scenarios (natural or 

technological) disasters. this will facilitate that will help to facilitate the work 

between all the sectors. even for the evacuation scenario we must ensure 

there is an agreement and cooperation during and pre and post the disaster 

event…” (Senior Manage at H34, Male, Saudi origin) 

“…my suggestion is to have a unified emergency number that links all the 

sector together at the regional level. the important thing is to keep this 

number active between the health sectors this include the Saudi red 

crescent Authority, other ministries…” Senior Manager at H35, Male, Saudi 

origin. 

In line with the suggestion for a unified emergency response system, 

managers suggested the need for increased openness between 
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organisations, setting of clearer goals for the collaboration between 

healthcare organisations, and the development of a mutual agreement for 

coordination of the central disaster response cluster. Moreover, it was 

observed that partnership with private agencies as well as the use of 

volunteers in emergency response activities is generally lacking at majority 

of the hospitals selected hospitals. Directors interviewed therefore 

suggested the establishment of platforms for the recruitment and training of 

volunteers, as well as agreement with private companies for the supply of 

key materials that are needed during disaster response.  

 

(b). The use of volunteers 

As a strategy for addressing the problem of lack of human resources, 

managers suggested the use of volunteers who could be trained to provide 

some essential services during a disaster event. Recognizing the value of 

volunteers, some managers indicated that they have already utilized them 

in previous disasters, primarily for tasks such as blood donation and 

assisting with victim identification. The managers acknowledged that the 

concept of volunteers in the context of disaster response is relatively new in 

Saudi Arabia, and there is currently a lack of detailed plans, committees, 

standards, policies, and defined roles to regulate volunteer management. 

While civil defence agencies have made progress in this area, having 

established a volunteer section over a decade ago, the Ministry of Health 

(MoH) has only recently initiated efforts in this regard. The absence of 
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guidelines, standard operating procedures, and an overarching framework 

for incorporating volunteers into disaster response poses a significant 

challenge. Some of the managers indicated that they are already using this 

strategy and recommended the establishment of a volunteer’s department 

by the KSA government to coordinate the activities of volunteers. However, 

the conversation with managers indicated that there are some challenges 

associated with this strategy. For instance, one of the managers indicated 

that hospitals do not have detailed plans on how volunteers could be 

managed even though volunteers who donated blood for disaster victims 

have been recruited in the hospital that the Manager worked for previously. 

The lack of committees to regular actions of volunteers, as well as 

guidelines, standard and policies upon which engagement with volunteers 

could be based are also generally lacking. It was highlighted that the use of 

volunteer’s mimics what external agencies such as National Guards and 

Civil Defence have used previously, but it is a new strategy for the Ministry 

of Health. These were conveyed through statements such as: 

“… there is no plan for the concept of volunteers as whole is still new in 

Saudi Arabia, still we don’t have committee, standards or policy, or roles to 

regulate the volunteer management, civil defence they are doing a great 

work, and they have a volunteer section. I know they have it for ten or 15 

years now, The MoH just started this year last year. the big problem is none 

of them proposed with any billows or guideline or standard operating 

procedures for incorporating volunteer into disaster. This needs to go first 

to the MoH, approved from MoH and then probably with go to Saudi health 

council and then approved by the Saudi health council. whatever we are 

doing is not given by anyone…” (Senior Manager at H03, Male, Saudi origin) 
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6.4 Discussion  

6.4.1 Summary of findings 

The first theme studied in this study focused on methods for assessing the 

effectiveness of emergency response processes. Three sub-themes were 

further assessed under this theme, including the method for emergency plan 

assessment, assessment of warning system, and evaluation of emergency 

response facilities and equipment. Common methods for emergency plan 

assessment identified in the thesis included the use of regular drills, regular 

review of emergency plans, and audit of resources. Regular drills were more 

common, though the interval differed from one hospital to the other, ranging 

from monthly to annually. Reflections on how the managers assess the 

availability of equipment, facilities, and other resources needed for effective 

emergency response identified the manual resources check as the most 

common approach. Other means identified include the review of past 

disasters, use of internal committees, use of drills, and the use of proper 

Hazard Vulnerability Assessment tools. These findings align with existing 

literature, which emphasizes the importance of preparedness activities such 

as drills and plan reviews in ensuring effective emergency response. 

However, the interval of drills varied among the hospitals, highlighting the 

need for standardized guidelines for drill frequency and consistency. 

Regarding the assessment of warning systems, most of the respondents 

resonated with the use of code warning systems in their hospitals. The most 

common strategy used for internal disasters was getting the staff members 

to understand the code warning system using drills and regular training 
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programmes. However, very few had used the proper hazard vulnerability 

assessment tools, this Afterall was the purpose of this thesis.  

The second theme highlighted the factors and challenges associated with 

effective emergency response capability of hospitals. Key sub-themes 

investigated include governance and leadership, emergency management 

planning, logistics and supplies, communication and health information 

system, human resources, finance, training and drills, and coordination with 

other facilities. The study participants rated their perception of the 

significance of each of these sub-themes based on the effectiveness of the 

emergency response services provided in their institution. Among the sub-

themes, communication and health information system was rated the most 

important and needed, while governance and leadership and emergency 

management planning were rated the least important by most managers.  

The respondents identified various challenges associated with the effective 

emergency response capacity of their hospitals. Issues relating to human 

resources, staff shortage, and lack of experience were identified as the most 

common. Other challenges arising from the interviews focused on 

leadership structure and the lines of reporting, communication, use of 

external agencies, coordination of services, patient tracing, lack of post-

disaster follow-up reports, lack of proper guidelines and assignment of 

responsibilities, space within the healthcare facility, and limited access to 

external emergency services. 
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The third theme sought to understand the perspective of the recruited 

managers concerning strategies that can facilitate effective disaster 

response activities. Their responses were mostly aligned with the sub-

themes of use of private sector and volunteers, and cooperation between 

organisations within the health sector. Suggestions from the respondents 

aligning with these themes include the establishment of collaborative 

disaster centres and the use of unified emergency numbers. One strategy 

proposed by most managers entailed the creation of platforms to recruit and 

train volunteers, who can eventually become useful during disaster 

response. These findings contribute to the existing literature by emphasizing 

the significance of inter-organizational coordination and unified systems in 

enhancing emergency response capabilities. 

In summary, this study provides valuable insights into the effectiveness of 

emergency response processes in healthcare facilities. The findings align 

with existing knowledge and add depth to our understanding of the 

challenges, priorities, and strategies associated with emergency response. 

By highlighting the need for standardized practices, comprehensive hazard 

assessments, and inter-organizational collaboration, this research offers 

practical implications for improving emergency response capabilities in the 

healthcare sector.  
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6.4.3 Discussion of findings  

The thesis identifies the use of regular drills as a common method for 

emergency plan assessment. Performance of drills within healthcare 

facilities is a finding that ties well with previous studies on disaster 

preparedness in the United States. Specifically, the findings in this study 

can be compared to those of Kaji et al(272) and Skryabina et al(273) who 

characterized the value of health emergency preparedness in contexts 

outside the KSA. The study findings by Kaji et al(272) demonstrated that 

most of the hospitals in Los Angeles County took part in drills involving 

multiple agencies, and that this tool was effective in assessing emergency 

plans and preparing for both natural and human-made disasters. At the 

same time, Skryabina et al.(273) identified drills as the most reported 

emergency exercise. It is clear from this study that the interval of 

implementation differed from one hospital to the other. Moreover, general 

lack of skills in conducting drills and trainings was also indicated in the 

responses of managers. Therefore, the effectiveness of drills conducted and 

the expertise of people who currently conduct these drills may be doubtful. 

Among others, this observation clearly suggests the need for urgent training 

of staff in drills and training of staff who could effectively perform emergency 

drills. Maybe, future research could be conducted in KSA to specifically 

examine the most appropriate interval of drills that would encourage better 

disaster preparedness.    

Another promising finding was that most hospitals in Riyadh, KSA use 

manual resources checklists to assess the availability of equipment, 
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facilities, and other resources needed to facilitate effective emergency 

response. Overall, the findings of the study are in accordance with previous 

findings identifying the use of checklists, along with other approaches such 

as reviewing past disasters, using internal committees, use of drills, and the 

use of proper Hazard Vulnerability Assessment tools. One earlier study by 

Higgins et al (274) identified the Mass Casualty Disaster Plan Checklist as 

a basis for assessing the preparedness of hospitals for weapon of mass 

destruction events in Kentucky. In a different study, Bajow et al (275) 

showed that healthcare facilities in Jeddah have well-organised committees 

in charge of disaster management and response. While all the tools 

identified in this study were considered effective, none included all the 

dimensions needed for suitable evaluation of hospital preparedness. 

Moreover, the comprehensiveness of checklist used across these hospitals 

as well as how these checklists compare from one hospital to another is not 

known. The WHO produced a check list with has been extensively used in 

the assessment of hospital safety(203), it is also not certain how checklists 

used across hospitals in Riyadh region compare to the WHO checklist. This 

is something that future studies could investigate.  

Though many factors and challenges associated with effective emergency 

response capability were identified, communication and coordination were 

rated as the most important and needed by most directors. The results 

suggested the need for unified flow of information during disasters and 

efficient organisation by the key actors during crisis events. A similar 

conclusion was reached by Li et al (276), noting that hospitals in Beijing 
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China were not well prepared to handle crisis events because of 

communication and coordination problems among the hospital staff and 

other personnel involved in crisis situations. The current study further 

identified the leadership structure and the lines of reporting as crucial factors 

to addressing the communication problem observed in most facilities. This 

means that those in-charge of emergency departments and committees 

need to improve their communication to make their emergency plans 

effective. This is consistent with what has been found in the study by 

Shalhoub et al (245) pointing to the significance of leadership in improving 

disaster preparedness in KSA.  

Strategies such as the establishment of collaboration between hospitals in 

the region, and particularly with specialist hospitals such as university 

teaching hospitals (which may have better research and training facilities) 

and military hospitals (which may have better experts in drills) may help in 

reducing may of the challenges that have been highlighted in this study. 

Across KSA, working collaboratively to address healthcare delivery 

challenges has not been extensively reported in the literature and if 

implements, this may be the beginning of efforts that are capable of 

strengthening the entire health system in the country.  

In addition, the establishment of a command centre for the region was 

highlighted as a solution to facilitate improved communication during 

emergencies and disasters. The use of command centres within the 

organisation is one of the key elements of the all-hazard approach to 
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disaster preparedness and management (159). Therefore, it is possible to 

extend the structure beyond the hospital and expand it at the community 

level. The immense importance of such efforts is likely to have far reaching 

effects.  

 

6.4.4 Strengths and limitations  

This is the first qualitative study to investigate the challenges and potential 

solutions to emergency preparedness in Riyadh, KSA from the perspective 

of the key players. This study, therefore, stands out as a major research 

effort to help address issues affecting emergency preparedness in Riyadh, 

KSA. In future, researchers could use the outcome of this qualitative study 

to inform more rigorous quantitative studies seeking to address the 

challenges and potential solutions to emergency preparedness in Riyadh 

from an empirical perspective. Hence, this qualitative study helps other 

researchers see the big picture on emergency preparedness in Riyadh, 

KSA.  

The qualitative study used purposeful sampling, which enabled the 

participation of six managers in Riyadh hospitals. Selection of participants 

using this approach facilitated access to credible first-hand information from 

major stakeholders involved in planning and implementation of emergency 

plans in their facilities. Purposive sampling was a strength to the current 

study since the approach helped make the most out of a small population 

of interest who helped arrive at valuable research outcomes.  
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The qualitative study is also novel since there is deficient literature on the 

utilisation of the all-hazard approach in disaster and emergency 

preparedness in the KSA. As such, the qualitative study is likely to receive 

more exposure in KSA and inspire more researchers to explore the all-

hazard approach further within their cities and in the Kingdom as a whole. 

Overall, it could stimulate interest and facilitate further research into certain 

challenges to emergency preparedness addressed in this qualitative 

research. Another key strength of this study is the methodological approach 

employed for data analysis, particularly the use of double coding to reduce 

bias that could come from the researcher.  

The study was limited in the use of a small sample size. Sample sizes for 

qualitative research tend to be smaller and mostly depend on saturation. 

Saturation refers to the point at which little or no suitable new codes and 

categories can be found in data, when participants begin to repeat issues 

with no further contribution to the phenomenon under study (277). 

According to Morse and Sandelowski (278, 279), saturation is the most 

common guiding principle for analysing the adequacy of purposive samples 

used in qualitative studies. Hennink et al (277) empirically identify the 

sample size for saturation as ranging between 5 and 24 interviews. The 

sample size of six managers used in this study falls on the lower end of this 

range, but it is unlikely that their views reached saturation especially since 

they were quite disparate.  
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A second limitation could arise from the possibility that the researcher did 

not cover all the relevant questions deeply in the interviews with the 

managers. The researcher acknowledges that they could have pushed 

more to attain all the benefits of in-depth interviews. Some factors that may 

have contributed to this limitation include the researcher’s inexperience, and 

the time required to transcribe, organise, and analyse in-depth interviews. 

Conducting successful in-depth interviews can be difficult to achieve since 

the researcher must maintain focus on the objectives of the study and the 

features of the interviewee’s previous comments at the same time, an 

engagement that requires experience. Moreover, interviews were restricted 

to only emergency managers. However, it is possible that there are other 

hospital staff members with additional information which could contribute to 

the findings of this study that were not interviewed.  

 

6.6 Conclusions and recommendations  

Hospitals in this region are expected to be prepared to handle disasters 

whenever they occur. Most of the hospitals have written emergency plans 

and managers are aware of them. Regular drills are used to evaluate and 

facilitate the implementation of the emergency plans within the hospitals. 

Drills came out as a useful tool even though they are performed at varying 

intervals across the hospitals in Riyadh, SA. These findings imply that there 

must be increased emphasis on disaster drills in hospitals in Riyadh, SA. 

Drills must include an external disaster along with an influx of volunteer or 
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simulated patients being treated in the facility at the time of the drill. Besides, 

hospitals in Riyadh, SA must also consider participating in community drills 

to assess their communication, coordination, and effectiveness in relation 

to the command structures set by the surrounding community.  

It was clear from the study that hospitals in Riyadh face numerous 

challenges ranging from governance and leadership to emergency 

management planning, logistics and supplies, communication and health 

information system, human resources, finance, training, and drills, along 

with coordination with other facilities. These challenges undermine the 

effectiveness of emergency plans that have been well drafted to facilitate 

the preparedness of hospitals to handle disasters. From a general 

perspective, this qualitative study recommends that hospitals invest more in 

other equipment apart from drills to enhance the capability of hospitals in 

Riyadh and increase their level of preparedness in line with the 

requirements of the all-hazard approach. It is also important for hospitals to 

consider increased training opportunities for staff, especially concerning 

new techniques. This can enhance their capacity to manage crisis situations 

whenever they happen. Further studies should focus on leadership and 

communication protocols within hospitals in Riyadh to establish ways of 

collaborating and cooperating and improve the effectiveness of emergency 

plans.  
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CHAPTER SEVEN 

DISCUSSION AND CONCLUSION 

7.1 Overview 

This thesis sought to collate available evidence on the use of all hazard 

assessment within the context of health care institutions, assess hazard 

vulnerability of selected healthcare organisations across Riyadh region of 

KSA while also assessing the response capacity as well as challenges 

facing disaster management in selected hospitals across the region. This 

thesis initially provided background information on disaster, all hazard 

vulnerability assessments, the relationship between disaster management 

and international development as well as historical perspectives on the 

health system and disaster in KSA. This was followed by a summary of 

general description of methods adopted for the three major studies 

conducted. Details of the methods and findings of the systematic review 

conducted was presented prior to the presentation of methods, findings and 

the implication of the all-hazard vulnerability assessment conducted for 

hospitals selected in this study. Moreover, details of methods and results 

obtained following the administration of a bespoke tool developed for the 

assessment of response capacity of hospitals was presented. View of 

emergency services directors in terms of best practices and challenges 

associated with the disaster management in selected hospitals were also 

presented.  
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The focus of this chapter is to harness all the findings from the various 

studies to provide a general overview of the key findings of this thesis. In 

the first instance, a brief summary of key findings of each study conducted 

will be presented. This will be followed by highlights of the implications of 

the various studies in line with existing literature to bring the entire thesis 

into context. Furthermore, the overall strength and limitations of the entire 

thesis, recommendations, and the impact of the outbreak of Covid-19 on 

this research programme will be presented.  

7.2 Summary of findings 

7.2.1 Findings from systematic review 

In this thesis, a systematic review aimed at the investigation of geographical 

distribution of the implementation of the all-hazard approach to hazard 

vulnerability assessment, methods and strategies commonly used in 

implementing the approach, components of the approach that are 

commonly assessed as well as best practices and challenges associated 

with the adoption of the all-hazard approach. Following the review of the 22 

articles identified after database search, the following are the key findings: 

1. Articles reporting the implementation of the all-hazard approach 

has a wide geographical coverage, spanning countries in Asia, 

Africa, Europe, and America. However, the adoption of the 

approach was observed to be highest in Asia. This is consistent 

with the observation that Asia has experience more disasters 

lately compared to other parts of the globe. 
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2. Quantitative assessment approach which largely involves the 

administration of bespoke or previously developed and validated 

questionnaires (such as the WHO Checklist and the HSI tool) was 

observed as the most commonly used method in studies which 

adopted the all-hazard approach to hazard vulnerability 

assessment. All tools used in data collection of all hazard 

approach had one inherent flaw or the other. However, it is 

unclear if the use of previously validated tools developed by 

agencies such as the WHO are significantly better than bespoke 

tools tested across some of the studies reviewed. 

3. Non-structural domain of the all-hazard approach was observed 

to be more readily assessed across all studies reviewed. This is 

followed by the assessment of the functional domain while the 

structural domain is only sparingly assessed across all articles 

reviewed. Technical skills and expertise that may be required for 

effective assessment of the structural domain was observed as 

the reason for the sparing assessment of the structural domain. 

Several elements of functional domain were also not assessed in 

many of the articles reviewed.  

4. Best practices including the development of bespoke and tailored 

data collection tools when a good tool is lacking, the use of 

previously validated tools where applicable, the use of multiple 

data collection methods (such as the combination of surveys, 
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interviews, site visit and document analysis) and the focus of 

assessment on multiple disaster events were observed. 

5. The lack of appropriate tools, biases that may be associated with 

self-assessment/self-reported data, the lack of effective 

management of the HVA process, poor leadership of the 

assessment process, the lack of expertise among staff members, 

inadequate financial resources and the lack of basic equipment 

were observed as barriers facing the adoption and 

implementation of the all-hazard approach.  

6. Following assessment reported in articles reviewed, there is a 

great disparity in the level of hazard vulnerability and/or safety 

indices of healthcare facilities reviewed in these articles. 

However, the lack of comparability between tools used as well as 

the fact that number of elements of all hazard approach assessed 

differ significantly across articles reviewed made it difficult to 

ascertain whether hospitals in a particular part of the world are 

safer than hospitals in other regions.  

7.2.2 Summary of findings from hazard vulnerability assessment of 
selected hospitals 

The KP-HVA tool was used to assess hazard vulnerability of 42 selected 

hospitals across the Riyadh region of KSA. The following are the findings of 

the assessment: 

1. The analysis of the probable hazards of selected hospitals in 

Riyadh region revealed that hospitals in the region have a high 
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probability of hazard occurrence while the level of preparedness 

of these hospitals, at best, can be described as moderate. 

2. Riyadh region is prone to a wide range of hazards (based on 

hazards ranked first by the different hospitals) and internal fire 

recognised as the most common probable hazard among these 

healthcare facilities. 

3. The analysis of actual hazard conducted indicated that some of 

the identified probable hazards translate to actual hazards in 

many of the hospitals selected in this study. Specifically, mass 

casualty >5 was ranked as the first observed hazard in majority 

of the hospitals selected but IT outage was identified as the most 

common actual disaster within hospital settings across the region. 

7.2.3 Assessment of all hazard preparedness and response capacity 
of selected hospitals 

Following the analysis of the all-hazard preparedness and response 

capacity of 42 hospitals selected from Riyadh region, the following are the 

findings: 

1. Hospitals across the Riyadh region can be generally assessed as 

having moderate level of functional emergency response 

capacity, satisfactory non-structural emergency response 

capacity and an overall moderate level of emergency response 

capacity. 

2. With respect to individual elements of the functional domain, 

hospitals across the region were assessed as having satisfactory 
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or moderate level of preparedness for most of the components of 

the functional domain except subcommittees, health facility 

networking, patients’ decontamination, hazard and vulnerability 

assessment, community involvement, public information, and 

transportation and communication. 

3. There are extensive similarities in the distribution of the levels of 

preparedness for the individual elements of functional domains in 

private and public hospitals. Therefore, the funding source of a 

hospital does not significantly affect its overall preparedness for 

functional and non-structural domains of the all-hazard approach. 

4. Emergency preparedness capacity of hospitals within Riyadh 

region is not affected by the level of care (secondary or tertiary 

hospitals) provided by these hospitals. 

5. Similarly, no significant difference in the level of preparedness for 

functional and non-structural domains observed for inner city and 

outer city hospitals. 

6. There is a significant relationship between functional and non-

structural emergency response capacity across the different 

categories of hospitals within the region except in outer city 

hospitals and in hospitals providing secondary care services. 
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7.2.4 Assessment of the level of understanding, best practices and 
challenges associated with disaster preparedness and response. 

Following the conduct of a semi-structured interview with selected 

Emergency Services Directors from selected hospitals, the following are the 

findings: 

1. Common methods for emergency plan assessment identified in 

the thesis include the use of regular drills, regular review of 

emergency plans, and audit of resources. 

2. Manual resources check, the review of past disasters, use of 

internal committees, use of drills, and the use of proper Hazard 

Vulnerability Assessment tools were identified as strategies used 

by managers to assess the availability of equipment, facilities, 

and other resources needed for effective emergency response. 

3. Challenges associated with the effective emergency response 

capacity include inadequate human resources, staff shortage, 

lack of experience, poor leadership structure, poor 

communication, poor engagement with external agencies, 

improper coordination of services, poor patient tracing, lack of 

post-disaster follow-up reports, lack of proper guidelines and 

assignment of responsibilities, space within the healthcare 

facility, and limited access to external emergency services. 
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7.3 General Discussions 

The importance of good level of emergency preparedness and response 

capacity of healthcare providing institutions cannot be overemphasised. In 

the first instance, hospitals themselves are not immune to both internal and 

external disasters (280). Moreover importantly, the fact that hospitals play 

significant roles in providing care for victims of disaster further highlights 

why it is important to ensure that hospitals are safe and have good capacity 

to respond to both internal and external disasters (281). The process of 

ensuring that hospitals are safe, better prepared for emergencies and are 

able to respond to disasters effectively begins the assessment of hazards 

vulnerabilities of hospitals with the aim and using information obtained to 

develop systems which ensures that the hospital is safe. However, the fact 

that, such assessments are often single hazard focused necessitates the 

adoption of a process that is multi-hazard in nature. The all-hazard 

approach is one of such methods. However, there is a need to understand 

how this approach has been adopted globally as well as challenges 

associated with its adoption.  

Against this background, findings of the systematic review conducted as 

part of this thesis has clearly shown that all hazard approach is widely 

recognised and has been implemented in almost all parts of the globe, even 

though the extent of its adoption and implementation differ significantly. In 

the first instance, the observation that the approach has been used to 

assess hazard vulnerabilities of more healthcare institutions based in Asia 

compared to other parts of the world is consistent with the fact that Asia has 
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experienced more disasters in the past decade than any other part of the 

world(4, 282). It is therefore possible that the increase in the rate of disasters 

has awoken renewed interests in issues relating to hospital safety and 

hazard preparedness more than before in the region (283). The hazard 

vulnerability assessment conducted in this thesis indicated that there is a 

significantly higher levels of probable and actual hazards in selected 

hospitals across Riyadh region. Therefore, the earlier reported increase in 

the rate of disasters in Asia may also be true for Riyadh region. Consistent 

with these observations, previous studies reported have indicated 

increasing incidence of disasters in KSA generally even though data on 

Riyadh regions is generally lacking. However, data on actual hazards 

reported in thesis represent a significant contribution to knowledge in this 

regard. In support of data obtained in this study, a study which looked at the 

level of hazard vulnerability of hospitals in Jeddah reached a similar 

conclusion (275). Specifically, Bajow and Alkhali (275)reported that 

hospitals in the city are becoming more aware and familiar with hospital 

preparedness while also highlighting increasing  number of hazards in these 

hospitals. Similarly, high levels of hazard vulnerabilities in hospitals across 

different cities in KSA were reported in studies conducted by Alsalem and 

Alghanim (2021) and Al-Shareef et al (2017) (256, 284).  

These similarities notwithstanding, hazards that hospitals in previous 

studies were exposed to differ significantly across cities in KSA. In fact, a 

careful observation revealed that these hazards are often associated with 

the most common disaster events in the city where hospitals are located. 
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This is also consistent with the findings of many articles selected and 

reviewed in the systematic review conducted in this thesis which showed 

that hazard vulnerability assessment exercises were focused on the most 

common disaster in the region where hospitals assessed were located. 

While this approach is good in that it could tailor the implementation of safety 

measures towards the most likely disaster that the hospital may experience, 

it has significant limitations as the hospital may not be well prepared for 

hazards leading to other forms of disasters. In the HVA conducted for 

selected hospitals in this thesis, it was clearly observed that hospitals in 

Riyadh region are prone many hazards that may not be directly associated 

with the most common disaster event in the area. As an illustration of this 

observation, AlQahtany and Abubakar (285) reported that due to the fact 

that the Riyadh region is surrounded by mountains, flood is recognised as 

the most common disaster event (285). However, the most probably hazard 

identified for hospitals in the region in this thesis was internal fire (even 

though hazards rated as first in selected hospitals differ). Also, actual 

hazard ranked as number in majority of the hospitals assessed was mass 

casualty event. These observations further provide a justification for the 

adoption of the all-hazard approach in hazard vulnerability assessment and 

in the development of structure for effective preparedness and response to 

disasters. If the focus is one disaster event, the hospital will not be well 

prepared to respond to other types of disaster events.  
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In addition, these observations have also exposed the complex interplay 

between natural and man-made disasters that a town or region is exposed 

to. Observations from across studies reviewed in the systematic review 

conducted indicated that majority of the assessment were focused on the 

level of preparedness of hospitals for natural disasters (64, 199, 200, 202-

204, 206, 207, 209-212, 215-217). However, the observation from studies 

conducted in this thesis is that the likelihood of occurrence (probable 

hazard) and the actual occurrence of man-made disasters in Riyadh region 

is higher compared to natural disasters that the area is exposed to. 

Moreover, it was observed that many of the functional and non-structural 

capacities observed in majority of hospitals selected for this study relate 

largely to man-made (technological) disasters.  

The importance of using a tool that is capable of collecting accurate 

information and that can be easily used by emergency managers cannot be 

overemphasized in an assessment such as the HVA (221). This highlights 

the importance of having a universal tool for hazard vulnerability 

assessment. However, such as a tool is not available at the moment. 

Systematic review conducted in this thesis revealed that the HSI and the 

WHO checklist were more widely used compared to other data collection 

tools. On the one hand, this indicates that efforts made by WHO and other 

organisations (such as PAHO) in addressing the problem of lack of a 

universal tool for HVA is becoming increasingly recognised. This recognition 

notwithstanding, inherent limitations in available tools detract from their wide 

utility and necessitated the development of various other tools as observed 
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in articles reviewed in this thesis. One of such limitations is the generic 

approach to hospital safety that the HSI adopts, and such an approach has 

been criticised for lack of specificity that makes it relevant to situations 

where specific assessments peculiar to either a location or a disaster event 

is needed (286). However, an alternative view of the tool would see the 

generic nature of the tool as an advantage. This is because if the tool is too 

specific, it may lack characteristic that makes it adaptable to all types of 

hospitals irrespective of their individual peculiarities.  

In this thesis, KP-HVA was used for hazard vulnerability assessment of 

selected hospitals and its selection was predicated on many factors. In the 

first instance, the KP-HVA has been widely used to assess hazard 

vulnerability of various types of organisation (and not limited to hospitals) 

(287, 288). This on the one hand gives the tool the generic nature 

highlighted as a key characteristic of a universal HVA tool. Moreover, the 

choice of the KP-HVA tool was also informed by the fact that the 

assessment tool addressed some of the limitations that have been 

highlighted for other tools used in articles reviewed in the systematics 

review partly motivated the use of the tool in this thesis. For example, it is 

more comprehensive in nature and provides the opportunity for users to 

capture other hazards that are not listed in the tool(289). This is one the 

ways that the result obtained through systematic review conducted 

influenced the conduct of other aspect of the research reported in this 

thesis. However, despite its wide use within the healthcare sector, the KP-

HVA is by no means a recognised universal HVA tool. The fact that it was 
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originally developed for hazard vulnerability assessment of only healthcare 

institutions alludes to this fact.  

Findings of the systematic review conducted in this study indicated the all-

hazard approach has been adopted for hazard vulnerability assessment of 

multiple hospitals globally. However, there is great variation in the coverage 

of components of the all-hazard approach assesses across all studies 

reviewed in this thesis. As earlier highlighted, non-structural components 

were more readily assessed across all the studies reviewed. This was 

followed by the functional component while the structural component was 

the least assessed. Consistent with this observation, a careful look at the 

items listed in the KP-HVA tool used to assess hazard vulnerabilities of 

selected hospitals also revealed that they are largely in the non-structural 

and functional domains of the all-hazard approach. The general lack of the 

required skills and competence for the assessment of structural 

components has been implicated as a reason for the omission of the 

structural components in most HVAs (290, 291). Consistently, the same 

factor partly informed the omission of the structural component from the 

hazard vulnerability assessment conducted in this thesis, and this remains 

one of the limitations of this study. Therefore, it is essential to address this 

gap in skill among emergency services directors as well as other staff 

cadres who are involved in emergency preparedness and response 

planning. Strategies including the use of short courses (Continuous 

Professional Development, CPD), the inclusion of relevant contents in the 

curriculum of recognized degree programme (such as nursing) and 
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deliberate training of staff members with engineering skills in hospital 

hazard vulnerability assessment may address this problem.  

In addition to the lack of structural components, the systematic review 

conducted in this thesis indicated significant disparities in the level of 

comprehensiveness of elements of the functional and non-structural 

components assessed during HVAs. It appears that assessors simply select 

elements of the functional and non-structural domains that have skills in 

assessing or those that they deem to be relevant to their organisation. 

However, this significantly negates the comprehensive nature of the all-

hazard approach, and further highlights the importance of training and 

capacity building as earlier identified in this section. In addition, this problem 

also highlights the importance of collaborative efforts and effective 

leadership in hazard vulnerability assessment. Waugh and Streib 

particularly indicated that broad collaboration and effective leadership of the 

assessment process will facilitate the accuracy and comprehensiveness of 

vulnerability assessment. In addition, the report highlighted that this will also 

ensure effective management of emergency and disaster response (292). 

The HVA conducted in this study (to some extent) implemented 

collaborative efforts in HVA by requesting that the completion of the KP-

HVA form sent to selected hospitals were completed by the Disaster 

Response Team as opposed sole completion by the Emergency Services 

Director.  
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Several other factors may contribute to differences in the level of hazard of 

healthcare organisations. Evidence from the systematic review conducted 

indicated that location could play a key role, as some locations may be more 

prone to disasters than the other. However, the clear understanding of how 

these location-specific factors inform the level of preparedness of 

healthcare organisations is not poorly understood. In addition, the hospital’s 

level of emergency preparedness could be influenced by the level of care 

provided and whether or not it is a public organization (this will largely 

determine source of funding) (293). Though data obtained for HVA in this 

study are not stratified based on hospital location, funding type and level of 

service, the observation from the data collected using APAQ indicated that 

these factors do not significantly affect the level of emergency preparedness 

and response of hospitals assessed. However, this finding must be 

interpreted with caution. This is because the entire region has been reported 

to be experiencing an increase in the number of disaster and previous 

studies have also indicated that hospitals in the region are becoming 

increasingly aware of the importance of effective plans and strategies for 

disaster response and management (294). This awareness may have swept 

across all healthcare organisations in the regions, irrespective of their 

location, level of care and funding source. Moreover, it is possible that there 

is a policy or legislation which mandate hospitals in the region to implement 

certain safety measures. Research of the impact of policies in this regard 

as well as the adequacy of existing legislations will contribute to the 
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understanding of status of disaster response and management in Riyadh 

region. This is a subject that could be pursued by future studies.  

In addition to challenges relating to gaps in skills for HVA, other challenges 

facing the adoption of the all-hazard approach were identified across studies 

conducted in this thesis. These include biases that may be associated with 

self-assessment/self-reported data, the lack of effective management of the 

HVA process, poor leadership of the assessment process, inadequate 

financial resources and the lack of basic facilities and equipment for proper 

HVA. With respect to self-assessment biases, the employment of external 

agencies in the conduct of hazard vulnerability assessments has been 

recommended (295). However, this may be associated with its own 

challenges because external agents may not fully understand the 

operational processes of the organisation like people who work within the 

organisation. In addition to studies reviewed as part of the systematic review 

conducted in this thesis, many other studies have also identified poor 

management and leadership as one of the key problems facing effective 

disaster preparedness and response in KSA(149). These observations 

altogether suggest the implementation of urgent interventions to build 

capacity for effective emergency preparedness and response in emerging 

and current disaster managers in the country. Increased funding of the 

health system by government will address challenges associated with poor 

funding. However, the lack of political will or the commitment of 

governments has always been a challenge in this regard (296).  
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The extent to which challenges identified through systematic review 

contribute to the types of probable and actual hazards identified for 

healthcare organisations in Riyadh region is not yet fully understood. This 

is because the review conducted did not cover only healthcare facilities in 

Riyadh region and some of the challenges identified in hospitals afar field 

may not be applicable to institutions in Riyadh. This notwithstanding, 

challenges identified have the potential to affect effective HVA as well as 

the level of emergency preparedness and response wherever they are 

present. This understanding partly informed the collecting of information 

relating to challenges that Emergency Services Directors in selected face in 

this thesis. Consistently, challenges identified by these managers, to a large 

extent, were similar to those identified through the systematic review, with 

issues relating to poor management and scarcity of resources highlighted 

across both studies. In addition, issues relating to the lack of experience 

and human resources shortage highlighted by managers are also consistent 

with the earlier identified gap in skills for effective hazard vulnerability 

assessment. Similarly, highlighted challenges such as poor communication, 

poor engagement with external agencies, improper coordination of services, 

poor patient tracing, lack of post-disaster follow-up reports, lack of proper 

guidelines and assignment of responsibilities are problems that effective 

leadership could address(297) . These further highlights why efforts to build 

leadership competence and capacity of Emergency Services Directors in 

KSA is critical.  
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Findings reported in this thesis indicate that common methods for 

emergency plan assessment, include regular drills, regular review of 

emergency plans, and use of audit resources. A previous observational 

cross-sectional survey study by Shalhoub et al (245) in Riyadh, Saudi 

Arabia but only including private hospitals found that all the hospitals 

included in the sample reported to do drills for the hospital disaster 

preparedness, even though only two showed accompanying evidence. The 

findings of this thesis included both private and public hospitals, gave more 

representative data, and used interviews to gain a greater depth of 

understanding on the methods for emergency plan assessment and found 

similarly. Also, though the sample size of this thesis is small, findings 

included challenges associated with the adoption of the common methods 

for emergency plan assessment to gain a better understanding of disaster 

and emergency preparedness. This implies that these findings can be used 

for the development of interventions that can effectively address challenges 

identified. 

The importance of communication and health information has been 

recognised in this thesis. Communication is important since emergency 

messages often include alerts and warnings, directions on evacuation, 

curfews, along with other protective actions, and information on the status 

of response and other issues that affect response and recovery. A previous 

descriptive quantitative study by Sultan et al(298). using a validated 

questionnaire in Najran region, KSA but using an Emergency Preparedness 

Information Questionnaire (EPIQ) on Ministry of Health’s (MOH) hospitals 
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found that effective communication is essential during an emergency for 

better collaboration among health care providers and emergency response 

stakeholders. The findings of this thesis include expert opinion from 

Emergency Services Directors unlike Sultan et al (298) which focused on 

nursing  and physicians’ staff who work in emergency departments. Even 

though the findings of the thesis and those of Sultan et al (298) are similar, 

this thesis provides a greater depth of understanding on the factors and 

challenges associated with effective emergency response capability from 

the perspective of emergency experts. Together, these findings imply that 

hospital settings in Riyadh, SA and elsewhere must invest in training on 

communication protocols during disasters to boost their level of 

preparedness and response during emergencies.  

Challenges relating to shortage of human resources such as doctors, 

nurses, and technicians, and lack of experience and knowledge among 

emergency response stakeholders is consistent with previous report by 

Alakeely et al (299). The exploratory study including workers from primary 

health care facilities found staff shortage as a key issue affecting service 

delivery during emergencies. However, the reason for the staff shortage in 

the study was COVID-19 diagnosis which led to the subsequent isolation of 

those affected from the rest of the staff. While Alakeely et al (299) solely 

focused on the challenges to service delivery at the PHC level, the current 

thesis covered the challenges at the secondary and tertiary level, providing 

a wider base of evidence. Another previous cross-sectional survey study by 

Alzahrani et al (157) in Mecca, Saudi Arabia but only using public hospitals 
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found that emergency nurses had a significant knowledge deficit on 

appropriate disaster management. The findings of the thesis, however, drew 

evidence from emergency service directors, unlike Alzahrani et al (157) who 

used a sample of registered nurses in hospital emergency departments. The 

findings, nonetheless, imply that a larger national survey of all stakeholders 

involved in emergency preparedness and response is needed to gain a 

wider understanding of their knowledge and training needs for disaster 

response.  

Regarding the strategies that can facilitate effective disaster response, most 

managers proposed the creation of platforms that can recruit and train 

volunteers who can eventually become useful during disaster response. 

These findings are consistent with a previous cross-sectional study by 

Mansour et al (300) investigating the knowledge, attitudes, and willingness 

of medical students at Unaizah College of Medicine, Qassim University, 

Saudi Arabia to volunteer in a disaster. Mansour et al (300) suggest the 

need for educational programs on preparedness among volunteers to 

improve their emergency response levels. The findings by Mansour et al 

(300) are not representative since the researchers use a sample chosen 

from only one university and does not consider other sources of volunteers. 

The findings of this thesis are, therefore, superior since they present a 

deeper understanding of the strategies that can enable better disaster 

response from an expert perspective.  
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7.4 Research Strengths and Limitations 

This was the first research in Riyadh, Saudi Arabia, to look at the all-hazards 

approach to disaster preparedness and the response capacity at the 

healthcare facilities. As a result, this thesis stands out as a substantial 

research endeavour to address challenges impacting Riyadh's healthcare 

industry. The narrow focus on the question, comprehensive search for 

evidence, and rigorous appraisal of evidence in the systematic review all 

contribute to the strengths of the thesis. The outcome of the systematic 

review produces an indication of the adoption of the use of the all-hazards 

approach in disaster preparedness globally, with increasing level of 

awareness and adoption of the approach across Asia.  

 However, one of the key limitations of the systematic review conducted in 

this thesis is the fact that it identifies that only few articles that reported how 

all hazard approach has been applied in KSA. This could be due to the fact 

that the adoption of the approach is not yet widespread in the region or that 

there is a general lack of research on all hazard approach in the region. The 

systematic review may also suffer from publication bias since only peer-

reviewed studies were included, and did not include grey literature, and 

potentially relevant reports on the use of the all-hazard approach may not 

have been included in published research. Four databases which are the 

most suitable repositories for this type of research were queried to identify 

article for review and it is possible that some other articles may be 

archived/indexed in other databases that are not included in our study. 

Therefore, a future study with expanded database coverage may be 
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necessary. A few more studies emerged as the study progressed and some 

new evidences are currently being published. These further lend credence 

to the need for another systematic review in the future.  

The quantitative component of the study presented a comprehensive 

analysis of functional and non-structural factors affecting emergency 

preparedness in healthcare settings in Riyadh, KSA. By identifying these 

two domains, the quantitative study opens up new areas of focus when 

examining the factors influencing emergency preparedness in healthcare 

settings. Nonetheless, the study is limited in its small sample size which 

could have yielded less precise and unrepresentative results. The small 

sample size could also have reduced the power of the study and increased 

the margin of error. Since the study only focused on emergency 

departments, the results of the quantitative component are also limited to 

this setup. Another limitation may emerge with the measurement 

instrument. The researcher did not conduct validation work to ascertain 

whether the scores for functional and non-structural elements were 

repeatable. Replicating this study in other hospitals within the region or in 

other regions of KSA will address this in the future. 

Total sampling was used in selecting all the secondary and tertiary hospitals 

in Riyadh region in the qualitative component of the thesis. For both 

quantitative and qualitative part of this study, only very few participants 

(mainly people working within the emergency department within selected 

hospitals) participated in the study. This small sample size may compromise 
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the precision of data collected and opinions are limited to the experience of 

people working in the emergency department only. Future studies using 

more diversified sample population (with larger sample size and people from 

other departments within the hospitals) will address this issue.  

The KP-HVA tool used in the assessment of hazard vulnerabilities of 

selected hospitals is a standard tool. However, the computation of results 

generated by the tool is complicated as there are some hidden (and not 

properly understood) formulae within the tool itself. This means that it is 

possible that there are some intricate errors which the researcher may not 

be aware of. Moreover, APAQ was newly designed and used for the first 

time in this study. This indicates that further validations of the tool may be 

necessary and future studies using the tool may produce better results 

following the addressing of some of the challenges observed in this study. 

For instance, scoring of responses and ratings were based on the strategy 

used in a previous study (64). Another study which uses this tool, and a 

different scoring technique may unlock some hidden benefits and 

effectiveness of this tool in assessing hazard preparedness of healthcare 

organisations.  

Challenges with the quality of data collected is a recognised limitation of 

quantitative studies. In this thesis, data used in the HVA quantitative study 

were mostly self-reported by members of the emergency services team. 

Therefore, the accuracy of data depends largely on the level of knowledge 

and sincerity of members of these teams. A noticeable impact of this was in 



 

280 
 

the identification of potential and actual hazards. The fact that the same 

individual (or individuals) was asked to report on both hazards means that 

it is possible for them to confuse these hazards. The quantitative component 

may also suffer from a potential bias in response as it is possible that 

respondents may have overestimated the level of preparedness of their 

hospitals. This study used the reported approach, despite highlighted 

limitations, as it seems to be the best approach for data collection in the 

context of KSA where knowledge of all-hazard approach is limited, and the 

adoption of the approach is not yet widespread.   

Another limitation relates to the use of the all-hazard assessment tool in 

tertiary hospitals. During the data collection visits, the researcher interacted 

with a tertiary hospital specialist in psychiatry. The hospital did not have any 

role in responding to the disasters that could occur in the area. The 

researcher made similar observations after visiting a geriatric home, a 

healthcare institution without an emergency department. Staff in the home 

were also not aware of their role in responding to potential disasters. The 

all-hazard assessment tool may not effectively examine tertiary hospitals 

since it is designed to focus on the full spectrum of emergencies or 

disasters. As such, effort must be put into designing an all-hazard 

assessment tool that suites tertiary hospitals or referral hospitals that have 

no emergency department.  

Qualitative interviews were designed purposefully to include emergency 

directors with five and more years of experience in managing disasters at 
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the hospitals. This is a strength of this study as the experience is deemed 

useful to this study. All interviewed managers have access to information 

about the designing and implementing emergency plans in their institutions. 

The qualitative research technique used in this thesis was also a plus since 

it allowed for in-depth insights into the essential factors impacting 

emergency planning and response in Riyadh hospitals. 

However, only six participants provided met this requirement, which means 

there was no need for selection as all the six participants were interviewed. 

While this may be advantageous when considered from the point that the 

sample size is manageable, the sample size is small and may not be 

representative of the population. The sample size for qualitative research 

does tend to be small and the purpose is to get depth of understanding from 

the individuals concerned. Moreover, as soon as saturation of themes is 

reached, there is often no need for additional participants as this will add no 

meaningful information to the data being collected. Despite the small 

sample size used in this study, the research managed to get as much 

information as possible from managers interviewed who have similar 

experiences of emergency response planning and implementation. Despite 

this, and the fact that an interview guide question was used also it is possible 

that certain key information which may be beneficial to this study were 

omitted. Therefore, future studies which cover a wider range of topics in 

emergency planning and response may be needed. In addition, it is possible 

that the researcher's preconceptions may have impacted the results of the 

qualitative component of the thesis. Therefore, reflexivity was used 



 

282 
 

throughout the study to continuously reflect on biases that the researcher’s 

involvement may bring to the study. Moreover, the fact that the researcher 

worked in the Riyadh region and is known to some of the respondents 

presupposes that it is possible that the respondents may not have answered 

some questions accurately as they may misconstrue the research process 

as a government investigation of their job performance. However, it was 

clearly explained to participants that data collected if purely for research and 

not any government investigation. Also, face-to-face interviews with hospital 

executives have limitations since they may not reflect the reality across the 

whole Kingdom of Saudi Arabia. Their perspectives and opinions are 

thought to be restricted to their own hospitals, which may differ in their 

approach and response to emergency situations. 

7.5 Changes since the Covid-19 Pandemic  

Data used to assess the level of all-hazard emergency preparedness of 

hospitals in Riyadh was collected before the coronavirus pandemic, 

between June and November 2019. This is important in the current thesis 

since the KSA government supported the health sector with millions of 

dollars during and post-Covid-19 to improve their state of preparedness. It 

is, therefore, crucial to examine the state of preparedness of hospitals in 

Riyadh region after the pandemic. Pre-Covid-19 pandemic, there were more 

work to be done in terms of health system preparedness and fast response, 

inter-sectoral collaboration, and emergency management plans and 

actions. Positive indicators of progress include the Makkah province train 

network, which connects and facilitates transportation between the Holy 
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sites and Jeddah airport and seaport (301), a flying ambulance, 

improvements in drainage systems and power cables, and a gradual 

increase in Saudi workforce on emergency management. 

Disaster preparedness has so far changed after the Covid-19 pandemic. 

Since the onset of the pandemic, hospitals have become more concerned 

about their preparedness for mass casualty events (256, 302).  Hospitals 

have now been challenged to include epidemic crises in their emergency 

plans. However, it is still unclear how well hospitals are ready to handle 

surges in patients in the event of disease outbreaks. After the pandemic, 

hospitals have resolved to train and increase awareness among the 

personnel on how to approach crisis situations. For instance, Covid-19 saw 

hospitals plan and make efforts for personal protection equipment(256, 

302). Future disasters will be well handled if the PPEs are readily available 

at the hospitals. Researchers have also developed more tools for assessing 

hospital preparedness. The developments aim at components such as 

planning, decision making and communication during disasters. The tools 

also assess hospitals on the component of monitoring and improvement of 

their emergency plans. Hospitals can also be assessed based on their 

preparedness to implement infection control. The welfare of staff is also an 

issue that has been given attention. Preparedness of hospitals must be 

assessed from the perspective of mental health of their staff as this is a 

public health issue that affects many professionals.  
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The outbreak of COVID-19 saw hospitals run out of major supplies and 

equipment. For instance, bed space was inadequate in most of the hospitals 

that experienced surges in patients. As part of disaster preparedness 

efforts, hospitals have been required to plan for additional beds in the event 

of a similar crisis (302, 303). Effective planning of bed space will in future 

prevent cases where patients are turned away or some sleeping on floors 

due to hospitals being overran by the surges in patients. Hospitals in Riyadh 

region could use the case of the coronavirus pandemic as a guide to 

developing their emergency preparedness. Moreover, the outbreak of 

Covid-19 may have shifted the type of hazard that hospitals are now 

vulnerable to. Adverse effects of Covid-19 strongly suggest the need for 

hospitals to prioritise how to respond effectively to epidemics while also 

preparing to respond effectively to other disasters.  

7.6 Recommendations  

Based on the findings of various studies reported in this thesis, the following 

are recommended:  

1. Future studies which focus on further validation of the utility of the 

preparedness assessment tool (APAQ) developed in this thesis is 

recommended. Specifically, the adaptability of the tool in assessing 

hazard preparedness of hospitals in other regions of KSA, in context 

outside KSA as well as in assessing hazard preparedness of non-

healthcare organisations are recommended.  
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2. An arbitrary scoring method (adopted from a previous study) was 

used in this thesis, studies investigating other scoring methods are 

also recommended.  

3. Due to several changes that the outbreak of Covid-19 caused, 

particularly with respect to hospital safety and disaster response, it 

will be good to repeat this study post-pandemic to examine the 

impact of Covid-19 and associated changes in the level of 

preparedness of hospitals.  

4. Furthermore, it has been highlighted that collaboration between 

healthcare organisations may improve their emergency 

preparedness and their ability to respond effectively. However, it is 

not yet fully understood how collaboration could be established 

between healthcare and other relevant organisations in the country. 

Therefore, a study which investigates models for collaboration 

between hospitals in KSA and associated challenges is 

recommended. 

5. This has study has identified challenges associated with data 

collection tools for all hazard approach. Therefore, a study which 

compared the effectiveness of available tool, with the aim of 

identifying a universal tool for accurate and effective hazard 

vulnerability assessment is recommended.  

6. It was evident from reviews conducted in this study that information 

on hazards and disasters across the Riyadh region are generally 
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lacking. Therefore, a study which documents disasters events across 

the region is recommended. 

7. Several challenges/barriers to the adoption of all hazard approach 

have been identified. Therefore, studies which develop and 

implement interventions to address these challenges are 

recommended. An example of such studies is one which build the 

capacity in the development of emergency plans as well as capacity 

of emergency services directors in the management of emergency 

preparedness and response.  

8. The use of regular drills was discovered as a common method for 

emergency plan assessment in hospital settings in Riyadh region, 

KSA. Based on this, it is recommended that Emergency Service 

Directors should develop protocols for continuous emergency drilling 

exercises for old and new personnel in their hospitals. During the 

drills, specialised drilling experts knowledgeable of the all-hazard 

approach should be engaged.  

9. Challenges to human resources, especially staff shortages and lack 

of expertise in emergency situations were noted in the thesis. It is 

recommended that managers engage in continuous recruitment of 

qualified staff to improve preparedness. For staff shortages, 

managers should collaborate with institutions that can provide 

volunteers, such as medical schools, to guarantee an adequate 

number of human resources during emergency response. Also, 

directors should create a communication plan to guide their hospitals 
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on the messaging protocols during an emergency to minimise 

confusion.  

10. As a multi-disciplinary team, emergency department committees 

have the role of developing processes, policies, and procedures, and 

securing relevant resources to ensure prompt and effective 

emergency response. To address challenges associated with this 

responsibility, this thesis recommends continuous upgrading the 

experiences of emergency staff in all hospitals to keep them in check 

with modern trends of rendering emergencies. Besides, the 

committee should establish a framework that guarantees regular 

review of emergency plans, at least annually, to ensure the laid-out 

protocols remain valid. Apart from annual provisions, it is 

recommended that the emergency department committee reviews 

the emergency plan as soon as emergencies happen in the interim 

period. Such reviews would improve the level of preparedness of 

hospital settings in KSA and globally.  

11. The need for external facing approaches such as those required for 

effective collaboration with other hospitals as well as other relevant 

external agencies such as the Saudi Red Crescent Authority has 

been identified in this thesis. Therefore, the establishment of a 

coalition of Emergency Services Directors by the Ministry of Health 

is recommended. The coalition should engage in regular meetings 

and brainstorming sessions could be facilitated by the ministry to 
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provide opportunities for managers to be aware of activities at other 

organisations and form partnerships. 

12. In addition, the use of volunteers has been advocated in this thesis. 

However, it may be difficult for hospitals to have all it takes to recruit 

the right type and adequate number of volunteers. Therefore, 

collaborations with organisations that are involved in the recruitment 

of volunteers will represent a pragmatic approach in this regard.   

7.7 Conclusions and remarks 

The thesis showed that most of the hospitals in Riyadh, Saudi Arabia had 

moderate resources and capabilities to manage disasters. However, the 

effectiveness of disaster preparedness was inadequate. Based on the 

findings, the thesis recommends improving the disaster preparedness of 

these hospitals. Key areas of urgent focus include staff training on 

emergency preparedness using feasible exercises, such as drills, training 

on emergency leadership and suitable communication protocols, acquisition 

of better safety equipment, creating appropriate logistics and accessibility 

plans before a disaster strikes, and incorporation of a holistic approach to 

disaster management. 
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PARTICIPANT INFORMATION SHEET 

Research Ethics Reference: [ 291-1903] Version 1.0    Date: 05/03/2019. 

We would like to invite you to take part in a research study. Before you 

decide, it is important for you to understand why the research is being done 

and what it will involve. One of our team will go through the information sheet 

with you and answer any questions you have. Please take time to read this 

carefully and discuss it with others if you wish. Ask us anything that is not 

clear.  

What is the purpose of the research? 

The overall purpose of this study is to investigate all-hazard disaster 

preparedness and response capacity of hospitals across Riyadh region of 

the Kingdom of Saudi Arabia. Specifically, the study hopes to achieve the 

following: 

1. analyse the Hazard vulnerability of secondary and tertiary health care 

facilities for multiple hazards in the Riyadh region, KSA.  

2. Estimate the functional vulnerability, preparedness, and response 

capacity of secondary and tertiary health care facilities for multiple 

hazards. 

3. Develop a comprehensive all-hazard assessment tool specific for 

secondary and tertiary health care facilities in KSA based on the 

International best emergency management practice. 
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Why have I been invited to take part? 

You have been invited to take part in this research because of your role as 

the Manager of Emergency Services at the healthcare facility. Moreover, 

your institution has met the inclusion criteria set for this study, which include 

that eligible healthcare facilities must:  

1. Be providing secondary or tertiary have a capacity of 100 beds or 

more with a functioning Emergency Care Department. 

2. Operate under the control of the Ministry of Health, Universities, the 

Military or private firms. 

We will be recruiting all the Directors of Emergency Services from all the 

eligible hospitals in all the 20 provinces which make up Riyadh region for 

this study.  

 

Do I have to take part? 

No. It is up to you to decide if you want to take part in this research. We will 

describe the study and go through this information sheet with you to answer 

any questions you may have. If you agree to participate, we will ask you to 

sign a consent form and will give you a copy to keep. However, you would 

still be free to withdraw from the study at any time, without giving a reason 

and without any negative consequences, by advising the researchers of this 

decision. This would not affect your legal rights. 
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What will happen to me if I take part? 

A researcher will contact you to go over the information sheet, explain the 

study process, and go through the various phases of the project with you. If 

you agree to take part in the study, you will be asked to complete a 

structured questionnaire, make vital documents such as the emergency 

plan and Standard Operating Procedures.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

If needed the total number of visits will not exceed three visits. Upon arrival 

for the first visit, we will talk you through the study process and give you a 

chance to ask any questions.  

The study will involve three components, namely: 

• Component 1 which contains the KP-HVA with some detailed 

questions about the general characteristics of the hospitals. Will be 

distributed electronically throughout the General Directorate of 

Ministry of health before administering the component two of the 

study. 

• Component 2 will be the main Questionnaire that includes all the 

critical items of all-hazard preparedness factors of analysis.  

• Component 3 is a Qualitative interview for the emergency 

department directors with 5+ years of experience in emergency 

management. 
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For component one, the healthcare facility who wish to participate in this 

study should fill the small online survey with KP-HVA excel form. The 

General Directorate of the ministry of health will send you the link attached 

with a copy of KP-HVA form to participate in the initial phase of the study; 

this phase should not exceed one month from the time of receiving to return 

the form. 

For component 2, the researcher will visit the health facility to administer 

face to face survey completing the survey questionnaire will take between 

60 to 90 minutes. If you are selected for the qualitative interview, you will 

require an additional 30 minutes to participate in the qualitative interview. 

you will be asked to do the interview only if you have working experience 

more than 5+ years in the field of emergency medicine and management.  

If you are still happy to take part, then you will then be asked to sign a 

consent form. 

Are there any risks in taking part? 

There are no risks for participating in this study. You will not be exposed to 

any danger or harm, what is ever.  

Are there any benefits in taking part? 

There will be no direct benefit to you from taking part in this research, but 

your contribution may help in knowledge contribution to the emergency 

management field.  
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Will my time/travel costs be reimbursed? 

Participants will not receive an inconvenience allowance from participating 

in the study. You will not need to travel to participate in this study. Therefore, 

no travel expenses will be offered for any visits incurred as a result of 

participation.  

What happens to the data provided?  

Data collected through this study will be entered into an Excel file in a 

password-protected computer at the University of Nottingham. Personal 

data (such as your age, gender, name, etc.) or any personal identifiers will 

be collected in this study.  

The research data will be stored confidentially using the platform available 

at the University of Nottingham. To ensure privacy, you will be assigned a 

volunteer study identification number (for example, H=01 for participant 

number (1), and it will be used instead of your name.  

Personal/sensitive data will be stored confidentially using password 

protected computers. The [researcher and the research team, supervisor, 

collaborator, the transcriber will have access to research data collected in 

this study.  

If applicable: We would like your permission to use fully anonymised direct 

quotes in research publications.  

All research data and records will be stored for a minimum of 3 years after 

publication or public release of the work of the research. We would like your 
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permission to use anonymised data in future studies and to share our 

research data (e.g. in online databases) with other researchers in other 

Universities and organisations both inside and outside the European Union. 

Sharing research data is important to allow peer scrutiny, re-use (and 

therefore avoiding duplication of research) and to understand the bigger 

picture in particular areas of research. All personal information that could 

identify you will be removed or changed before the information is shared 

with other researchers or results are made public. 

Data sharing in this way is usually anonymised (so that you could not be 

identified) 

What will happen if I do not want to carry on with the study? 

Even after you have signed the consent form, you are free to withdraw from 

the study at any time without giving any reason and without your legal rights 

being affected. Any personal data will be destroyed. However, data provided 

before withdrawal from the study will still be used for analysis in this study.  

 

Who will know that I am taking part in this research? 

All information collected about you during this research would be kept 

strictly confidential. Any imaging and electronic data will be anonymised with 

a code as detailed above. All such data are kept on password-protected 

databases sitting on a restricted access computer system and any paper 

information (such as your consent form, contact details and any research 
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questionnaires) would be stored safely in lockable cabinets in a swipe-card 

secured building and would only be accessed by the research team.  

Under UK Data Protection laws, the University is the Data Controller (legally 

responsible for the data security), and the Chief Investigator of this study 

(named above) is the Data Custodian (manages access to the data). This 

means we are responsible for looking after your information and using it 

properly. Your rights to access, change or move your information are limited 

as we need to manage your information in specific ways to comply with 

certain laws and for the research to be reliable and accurate. To safeguard 

your rights, we will use the minimum personally – identifiable information 

possible. 

You can find out more about how we use your information and to read our 

privacy notice at: https://www.nottingham.ac.uk/utilities/privacy.aspx/ 

Designated individuals of the University of Nottingham may be given access 

to data for monitoring and/or audit of the study to ensure we are complying 

with guidelines.  

With your consent, we will keep your personal information on a secure 

database in order to contact you for future studies. 

What will happen to the results of the research? 

The research will be written up as a thesis. On successful submission of the 

thesis, it will be deposited both in print and online in the University archives, 

to facilitate its use in future research. The thesis will be published open 

https://www.nottingham.ac.uk/utilities/privacy.aspx/
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access. The research will be written up as dissertation for the degree of 

Doctor of philosophy in Epidemiology and Public health. 

Who has reviewed this study? 

All research involving people is looked at by an independent group of 

people, called a Research Ethics Committee, to protect your interests. This 

study has been reviewed and given favourable opinion by the Faculty of 

Medicine and Health Sciences Research Ethics Committee (Reference 

number: FMHS). 

Who is organising and funding the research? 

This study is funded by the PhD research scholarship awarded by the 

government of the Kingdom of Saudi Arabia to the researcher. Moreover, 

the University of Nottingham will also partially sponsor this study.  

What if something goes wrong? 

If you have a concern about any aspect of this project, please speak to the 

researcher [Roaa Hajjam] or the Principal Investigator [Dr Revati Phalkey], 

who will do their best to answer your query. The researcher should 

acknowledge your concern within ten working days and give you an 

indication of how he/she intends to deal with it. If you remain unhappy and 

wish to complain formally, you can do this by contacting the FMHS 

Research Ethics Committee Administrator, c/o The University of 

Nottingham, Faculty PVC Office, B Floor, Medical School, Queen’s Medical 
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Centre Campus, Nottingham University Hospitals, Nottingham, NG7 2UH. 

E-mail: FMHS-ResearchEthics@nottingham.ac.uk 

Contact Details 

If you would like to discuss the research with someone beforehand (or if you 

have questions afterwards), please contact: 

Roaa. M. Hajjam 

First Year PhD student, Division of Epidemiology and Public Health 

T : +44 (0) 115 8231364, M : +44 (0) 7384643605  |+966(0)591515337 

Email : Msxrh11@exmail.nottingham.ac.uk  

 

Dr Revati Phalkey 

Assistant Professor in Public Health, Division of Epidemiology and Public 
Health 

 T : +44 (0) 115 82 31390, M : +44 (0) 7952930406 

Email : mszrkp@exmail.nottingham.ac.uk  

 

Study Coordinating Centre:   

The University of Nottingham  

Mrs Louise Sabir 

FMHS Research Ethics Committee Administrator 

c/o Faculty PVC Office  

B Floor, School of Medicine Administration,  

Queen’s Medical Centre Campus 

Nottingham University Hospitals 

NG7 2UH 

Email: FMHS-ResearchEthics@nottingham.ac.uk   

mailto:FMHS-ResearchEthics@nottingham.ac.uk
mailto:Msxrh11@exmail.nottingham.ac.uk
mailto:mszrkp@exmail.nottingham.ac.uk
mailto:FMHS-ResearchEthics@nottingham.ac.uk
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Appendix B Data collection tools 

Appendix 4.1 Hazard Vulnerability Analysis Tool 2017 Ver 
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Appendix 4.2 Kaiser-HVA-Tool-and-Instruction 
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Questionnaire  

Appendix 5.1 All-hazard Preparedness Assessment Questionnaire 
(APAQ) 

 

  

All-hazard emergency preparedness: An assessment 
of the Hazard vulnerability and response capacity of 
secondary and tertiary Hospitals in Riyadh Region, 

Saudi Arabia 
 

  

  

 

  

  

Hospital code or Name (optional):  

Visit date:  

Time: 

Signature: 
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         I.          Assessment of Functional Vulnerability 

A.    Site and Accessibility 

1.     Is the health facility located in the town/city proper? 

          Yes 

          No 

          Non-applicable 

If you answered no, please proceed to questions 1a-1b; otherwise go to the 

box after question 21b. 

a.1 How far is the facility from the main town/city? 0-5   Km 

b.1. Is the facility separated from the main town/city by a bridge? 

          Yes 

          No 

          Don’t Know  

          NA  

2.     Is the health facility located along the main street/highway? 

          Yes 

          No 

If you answered no, please proceed to question number a2; otherwise go 

to question 3. 

a.2.How far is the facility from the main street/highway? 0-5 Km 
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3.     How many roads lead to the health facility? 

          1 

          2 

          3 

          >3, specify:                        

4.     What are the conditions of the roads that lead to the health facility? 

(Please fill in the table below.) 

 

Road 

No. of lanes Road Condition 

 

Well paved, no 

potholes 

Paved but with 

potholes 

 

Unpaved 

1 
    

2 
    

3 
    

4 
    

5 
    

  

B.    Areas in the Health Facility 

5.     What are the major areas of your institution? (Please check all 
applicable answers.) 

          Administration 

          Ambulatory Care Units (Outpatient) 
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          General Services 

          Emergency Services 

          In-patient Care Units 

          Laboratory 

          Pharmacy 

          Radiology 

          Operating Rooms 

          Others, specify:                                

6.     Where are the points of entry to the health facility? (Please check all 
applicable answers.) 

          ER area. 

          Administration area 

          OPD area 

          Others, specify:                                            

7.     What comprise the General Services area? (Please check all 
applicable answers.) 

          Boilers 

          Kitchen area 

          Laundry area 

          Communication 

          Machinery area 
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          Storeroom 

          Others, specify:                                           

8.     Is the General Services area located in a separate building? 

          Yes 

          No 

          Don’t Know  

9.     What specific areas of the health facility can be converted into spaces 
for patients during disaster situations? (Please check all applicable answers.) 

          Waiting areas/lobby 

          Physician’s offices 

          Parking lots 

          Physiotherapy room 

          Park/ free area 

          Outpatient consultation 

          Diagnostic and treatment room 

          Others, specify:                              

10.  What provisions are located in these areas? (Please check all 
applicable answers.) 

          Adequate lighting 

          Electrical outlets 

          Water supply 
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          Bathroom 

          Telephone outlets. 

          None 

 C.    Equipment and Supplies 

11.  Are the following equipment/supplies available in your institution? 
(Please fill in the table below.) 

Equipment/Supply 

No. of 

units 

available 

Functional 

Properly labelled 

YES NO 

a.  Stethoscope, adult           

b.  Stethoscope, paediatric           

c.  Sphygmomanometer           

d.  Thermometer           

e. Tongue depressors           

f. Light source (flashlight)           

g. Tape measure           

h.  Vision testing chart (Snellen)           

i.  Reflex hammer           

j.  Head mirror           

k. Mirror, laryngeal set           

l.  Otoscope set           

m. Pelvimeter (Collyer, external)           

n.  Speculum, nasal           

o.  Scale, spring/infant           

p. Scale, adult           



 

337 
 

Equipment/Supply 

No. of 

units 

available 

Functional 

Properly labelled 

YES NO 

q. Ambu-bags (infant, child, adult with 

masks) 
          

r. Laryngoscope           

s.  Suction Machine           

t.  Oropharyngeal airway           

u. Endotracheal tubes with cuffs           

v.  Intubating forceps           

w.  Endotracheal tube connectors           

x.   Examination table           

 

12.  Are there stocks of the necessary supplies and equipment in the health 

facility? 

          Yes 

          No 

          Don’t Know  

13.  Is inventory of resources done by the institution? 

          Yes 

          No 

          Don’t Know  
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If you answered yes, please proceed to questions 13a-13b; otherwise go to 

question 14.  

13a How often is the inventory conducted? 

          Every month 

          Quarterly 

          Annually 

          Others, specify:                                            

13b. what benefits have been realized from this practice? (Please check all 

applicable answers.) 

          Identification of resources needed for effective emergency 

management. 

          Identification of resources currently available within the community 

                  Identification of variation (shortfall/surplus) 

14.  Is there a detailed list showing the destination (intended use) of these 
supplies? 

          Yes 

          No 

          Don’t Know  

15.  How many months of supplies (medical and surgical items, essential 

medicines, and other supplies) are stocked for use by the health facility? 

          1 month 
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          2 months 

          3 months 

          >3 months, specify:                              

16.  Is there an arrangement with vendors regarding procurement of 
supplies and equipment during a disaster? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

17.  Pharmacy monitors daily medication usage on a changing baseline. 

          Yes 

          No 

          Don’t Know  

18.  Does the health facility have a system in place for emergency 
procurement of supplies? 

          Yes 

          No 

          Don’t Know  

          Not applicable  

If you answered yes, please proceed to question 18a; otherwise go to 

question 19. 
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18a. How long does the procurement of supplies take under emergency 

conditions? 

          1 week 

          2 weeks 

          3 weeks 

          Others, specify:                              

19.  Is there an arrangement for sharing resources with other health 
facilities and / or potential emergency suppliers of resources? 

          Yes 

          No 

          Don’t Know  

          Not applicable 

 20.  Is rotation of items with expiry dates done? 

          Yes 

          No 

          Don’t Know  

          Not applicable  

21.  Who coordinates resource allocation? (Please check all applicable 
answers.) 

          Staff of emergency controller 

          Administrative staff 
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          Volunteers 

          Others, specify:                                

 22.  Does your health facility have an emergency kit? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 22a; otherwise proceed to 

question 23. 

 22a. Are the contents of your emergency kit consistent with the WHO’s 

prescribed New Emergency Health Kit2017? 

          Yes 

          No 

          Don’t Know  

          Not applicable 

23.  Does your health facility have the capacity to store blood products? 

          Yes 

          No 

          Don’t Know  



 

342 
 

If you answered no, please proceed to question 23a; otherwise, proceed to 

question 24. 

23a. where do you get blood and other blood products? (Please check all 

applicable answers.) 

          Commercial blood banks 

          Other health facilities 

          Blood donors 

          Others, please specify:                              

24.  Does your Blood bank services have surge capacity plans in place and 
are trained for surge activity?  

          Yes 

          No 

          Don’t Know  

25.  Do you have MOU is in place with regional blood center for emergent 
delivery of blood products. 

          Yes 

          No 

          Don’t Know  

D.    Utilities 

26.  How is water supplied to the health facility? (Please check all applicable 
answers.) 

          From a water company 
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          Deep Well 

          Others, specify:                                              

27.  Does the health facility have suitable means of storing water? 

          Yes 

          No 

          Don’t Know  

28.  Is there an alternative source/s for water in case the main supply gets cut 
off? 

          Yes 

          No 

          Don’t Know  

If you answered yes, please proceed to questions 28a-28c; otherwise 

proceed to question 29. 

28a. What is the alternative source of water?             

28b. How is the water from the alternative source treated? (Please check all 

applicable answers.) 

        Filtration 

        Chlorination 

        Sedimentation 

        Boiling 
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        Water tablets 

        Not treated 

28c. How long would the health facility continue to function using the 

alternative source of water? (In days) 

29.  How is electricity supplied? 

  Voltage:       110 V                 220 V 

Amperage:                            Cyclage:                               

30.  Where are the control panels and electric power distribution lines 
located? 

31.  Is there an alternative source of electrical supply (Emergency power 
generator)? 

          Yes 

          No 

          Don’t Know  

          NA  

If you answered yes, please proceed to questions 31a-31c; otherwise 

proceed to question 32.  

31a. What is the capacity of the emergency power generator? (In watt (kw)  

31b. What fuel is utilized by the emergency power generator?  

31c. What proportion (in %) of the facility’s energy requirement can it 

supply?     
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32.  Does the health facility have emergency lights (for use between periods 
of power interruption and restoration of electrical supply with generator set)? 

          Yes 

          No 

          Don’t Know  

          NA  

If you answered yes, please proceed to questions 32a-32b; otherwise 

proceed to question 33. 

32a. How are the emergency lights activated? 

          Manual 

          Automatic 

32b. Where are they located? 

          Nurses’ stations 

          Emergency room 

          Wards 

          Operating room 

          Individual patients’ rooms 

          Laboratory 

          Hallways 

          Lobby 

          Stairwells 
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          Others, specify:                                                

33.  How are medical gases supplied? 

          Main pipeline 

          Individual tanks 

         Others, specify:                                                   

34.  Are there safety measures to ascertain prevention of gas spills/leaks? 

          Yes 

          No 

          Don’t Know  

35.  Does your Facility have medical gasses to last 3-4 days without re-
supply? 

          Yes 

          No 

          Don’t Know  

36.  Facility has adequate food on hand for staff for a 3–4-day period?  

          Yes 

          No 

          Don’t Know  

36a.Facility has adequate food on hand for patients for a 3–4-day period?  

          Yes 
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          No 

          Don’t Know  

36.b. Facility has a plan for food service surge? 

          Yes 

          No 

         Don’t Know  

37.  Facility can isolate and shut down Heating, Ventilation, and Air 
Conditioning (HVAC) system zones in an emergency? 

          Yes 

          No 

          Don’t Know  

37a. Facilities and Engineering staff have knowledge of HVAC zones and 

shutdown procedures. 

          Yes 

          No 

          Don’t Know  
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E.    Warning System and Safety Equipment 

38.   Facility can send and receive emergency warning and notification 
information? 

          Yes 

          No 

          Don’t Know  

39.  Facility has a safety program that identifies, controls, and mitigates 
facility hazards. 

          Yes 

          No 

          Don’t Know  

40.  Facility has a fire prevention and response plan. 

          Yes 

          No 

          Don’t Know   

41.  Is there a system of signs instituted in response to a disaster situation? 

          Yes 

          No 

          Don’t Know  
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If you answered yes, please proceed to question 41a; otherwise go to 

question 42. 

41a. What signs are included? (Please check all applicable answers.) 

          Escape route indicators. 

          Fire-fighting equipment indicators. 

          Building layout diagram 

42.  Does the institution have fire detection equipment (e.g., smoke alarms)? 

          Yes 

          No 

          Don’t Know  

          NA  

If you answered yes, please proceed to question 42a; otherwise go to 

question 43. 

42a. Is the fire detection equipment strategically located? 

          Yes 

          No 

          Don’t Know  

          Not applicable  
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43.  Does the institution have fire extinguishers? 

          Yes 

          No 

          Don’t Know  

If you answered yes, please proceed to questions 43a-43c; otherwise go to 

question44. 

43a. How many fire extinguishers does the institution have? (Number of 

extinguishers in emergency department)  

43b. Are fire extinguishers strategically located? 

          Yes 

          No 

          Don’t Know  

43c. How often are the fire extinguishers replenished/serviced? 

          Once a year 

          Once in two years 

          As needed. 

          Never 

          Others, specify:      
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F.    Security 

44.  Does the health facility have a security unit? 

          Yes 

          No  

If you answered yes, please proceed to questions 44a-44b; otherwise go to 

question 45. 

44a. Who provides the personnel for the security unit? 

          Health Facility 

          Private security agency 

44b. What areas in the health facility are given top priority in terms of 

security especially during disasters? (Please check all that apply.) 

          Entrance / Exit points 

          Main thoroughfares 

          Storage area for controlled substances 

          Storage area for high-value medical equipment 

          Others, specify:                                                           

45.  Are there specific people assigned to security and crowd-control? 

          Yes 

          No 

          Don’t Know  
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          Not applicable  

If you answered yes, please proceed to question45.a; otherwise go to 

question 46. 

45a. what are these people tasked to do? 

          Close off other points of entry that are not vital to the emergency 

operations of the health facility. 

          Control the flow of people entering the health facility. 

          Direct people to appropriate areas inside the health facility 

          Act as marshals in case evacuation is necessary. 

          Others, specify:                                       

46.  Does the Facility have a security force with full-time security 
responsibilities? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

47.  Does All entrances and exits are controlled, monitored, and can be 
locked? 

          Yes 

          No 

          Don’t Know  
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          Not applicable   

48.  A plan is in place to allow prompt facility access for staff and other 
authorized personnel. 

          Yes 

          No 

          Don’t Know  

          Not applicable   

G.   Transportation and Communication 

49.  What forms of internal communication are being used by the institution? 

(Please check all the applicable answers.) 

          Regular telephone 

         Cellular telephone  

          Pager 

          Public address system 

          Short-wave radio (800 MHz) 

          Intercoms 

          Runners 

          Others, specify:                                                      

50.  What forms of external communication are being used by the 
institution? (Please check all applicable answers.) 

          Telephone with landline. 
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          Cellular telephone 

          Pager 

          Facsimile machine (Fax) 

          Short-wave radio (800 MHz) 

          Runners 

          Trunk line 

          Others, specify:                      

50a. If the health facility is using telephones (whether landline or cellular), 

what are the alternative forms of communication in case the phone system 

breaks down? (Please check all applicable answers.) 

          Short-wave radio (800 MHz) 

          Runners 

____ Cell on Wheels COWS 

____ Amateur radio system (Ham/RACES) 

          Others, specify:                                                      

51.  Does your health facility have a back-up communications system is in 
place if the primary system fails? 

          Yes 

          No 

          Don’t Know  

          Not applicable   
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52.  What means of patient transport are used by the institution? (Please 
check all applicable answers.) 

          Buses, minibuses, and vans 

          Ambulance 

 Trucksـــــــــــــ

          Private vehicles 

          Boats (if applicable) 

          Aircraft (both fixed-wing and helicopters) 

          Motorcycles 

          Others, specify:                              

If your facility has at least one ambulance, please answer question 52a; 

otherwise, please proceed to question 53. 

52a. What are the capabilities of your ambulance/s? (Please fill in the table 

below). 

 Ambulance capabilities 
No. of ambulances 

in the facility 

No.  of Personnel assigned to the 

ambulance 

Driver Paramedic Nurse Doctor 

Purely for transport, No 

special equipment 
     

With supplies for Basic Life 

Support 
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 Ambulance capabilities 
No. of ambulances 

in the facility 

No.  of Personnel assigned to the 

ambulance 

Driver Paramedic Nurse Doctor 

With supplies for both Basic 

Life Support and Advance 

Cardiac Life Support 

     

Others, specify: 
     

 

H.    Public Information 

53.  Is there a public information Centre in the institution? 

          Yes 

          No 

          Don’t Know  

          Not applicable  

If you answered yes, please proceed to questions 53a-53e; otherwise go to 

question 54. 

53a. Who coordinates the public information Centre? (Please check all 

applicable answers.) 

          Social worker 

          Administrative staff 

          Volunteer 
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          Others, specify:                              

53.b. Which personnel are tasked to staff the public information Centre? 

(Please check all applicable answers.) 

          Social workers 

          Administrative staff members 

          Volunteers 

          Others, specify:                                                    

53. c What services are provided at the information Centre? (Please 

check all applicable answers.) 

          Information about patients admitted and discharged. 

          Finding addresses and whereabouts of family members of patients 

admitted to the health facility. 

          Assisting in the identification of victims 

          Assisting family members to locate relatives. 

          Others, specify:                                                      

53.d. Will the Public Information Centre continue to provide the above- 

mentioned services during disaster situations? 

          Yes 

          No 

          Don’t Know  
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          Not applicable   

53e. Does the Public Information Centre have the capacity to coordinate 

with the following external entities in the event of a disaster? (Please check 

all that apply.) 

          National emergency preparedness agency 

          Saudi Red Crescent authority and other emergency management 

agencies. 

          Other specialized health facilities in the vicinity 

          Civil Défense  

          Police department 

          Local utility companies 

         Transport companies (for external means of transporting patients) 

          Local funeral homes (for temporary morgue facilities) 

          Medical supply vendors 

54.  Does your health Facility have a designated public information officer 
(PIO)? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

 



 

359 
 

54.a. Are PIO and leadership trained in risk communication skills? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

55.  Are there means to create public awareness of the disaster 
preparedness plan of the institution? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 55a; otherwise go to 

question 56. 

55. What communication tools are used to create public awareness of the 

Disaster Preparedness Plan?’ what are these measures? (Please check all 

the applicable answers.) 

          Posters 

          Hanging signs 

          Sign boards. 

          Public meetings 

          Labels on necessary equipment 
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          Labels on exit doors 

          General evacuation route 

          Others, specify:                                                    

56.  How is the public informed of a disaster situation in your catchment 
area? (Please check all applicable answers.) 

          Mass media 

          Audible and visual signs 

          Community network 

          Loudspeakers 

          Door-to-door announcements 

          Others, specify:                                                    

57.  What methods are used to disseminate emergency plans to the public? 

(Please check all applicable answers.) 

          Local press 

          Radio 

          Television 

          Public meetings 

          Visits to schools, offices, etc. 

          Brochures 

          Others, specify:                                                      
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       II.          Emergency preparedness and response Capacity Assessment  

A.    Emergency Planning Group/committee  

58.  Is there an existing emergency planning group in your institution? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

59.  Is the Committee a multidisciplinary team? 

          Yes 

          No 

          Don’t Know 

          Not applicable 

If you answered yes, please proceed to questions 59a-59e; otherwise go to 

question 60.  

59a. When was this group formed?                              

59b. Who are the members of this planning group? (Please check all 

applicable answers.) 

          Health facility chief executive officer 

          Chief of medical personnel 

          Head of administration 
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          Director of nursing services 

          Public Information Centre head 

          Security services supervisor 

          Maintenance chief 

          Staff representative 

          A health department representative 

          Engineer 

          Architect 

          Other organizations with which the health facility may interact in 

emergency management. 

          Others, specify:                            

59c. Are all members of sufficient seniority to commit the organization to 

planning group decisions? 

          Yes 

          No 

          Don’t Know 

          Not applicable 

59d. Are they capable of contributing to the planning group’s work? 

          Yes 

          No 
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          Don’t Know  

          Not applicable   

59e. What activities are done by the emergency planning group? 

(Please check all applicable answers.) 

          Hazard/potential problem analysis 

          Structural vulnerability assessment 

          Non-structural vulnerability assessment 

          Functional vulnerability assessment 

          Determine operating capacity during disaster situations. 

          Plan for mobilization of resources. 

          Define roles and responsibilities of each member/group. 

          Ensure training and education of personnel as required. 

          Provide for a monitoring and evaluation system for the emergency 

preparedness program. 

          Provide pre-disaster photographic documentation of facility buildings 

and equipment for insurance purposes. 

          Others, specify:                              

60.  What type/s of disaster does the health facility prepare for? 

          External disasters only 

          Internal disasters only 
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          Both internal and external disasters 

61.  Does the health facility have an emergency preparedness plan? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to questions 61a-61e; otherwise go to 

question 62. 

61a. Is the health facility emergency plan documented in writing? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

61b. How often do you evaluate your disaster preparedness plan? 

          Semi-annually 

          Annually 

          Biannually 

          Others, specify:                                                

61c. How do you evaluate your disaster preparedness plan? 

          By discussion 
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          By performing drills 

          By performing simulation exercises 

          Others, specify:                                              

61.d How is the disaster preparedness plan distributed? 

         Hard copy 

         Electronic copy 

         The plan is not distributed. 

         Other [short answer] 

61.e. When was the plan last updated?                          

61f. What is your evaluation of your most recent emergency plan? 

          Effective 

          Needs changes/improvement. 

62.  Is there an existing/updated organizational chart for disaster 
situations? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 62a; otherwise proceed to 

question63. 
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62a. Does the organizational chart follow the structure recommended by 

the Hospital Emergency Incident Command System (HEICS)? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

63.  Has the An Incident Command System (ICS) or Hospital Incident 
Command System (HICS) in place.  

          Yes 

          No 

          Don’t Know  

          Not applicable   

64.  Does the ICS exercised at least twice annually. 

          Yes 

          No 

          Don’t Know  

          Not applicable   

     64.a Last exercised on (year) 

65.  Is the ICS coordinated by a Unified Command Structure coordinated 
when appropriate with law enforcement, fire, EMS? 

          Yes 
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          No 

          Don’t Know  

          Not applicable   

  Task/duties of ICS Yes No Don’t know 

All staff know Incident Commander. 
   

There is a clear A procedure to designate 

an Incident Commander. 

   

Staff assigned to ICS leadership roles 

are oriented to their responsibilities. 

   

Staff assigned to key roles wear 

identifying gear during an event. 

   

All staff know where to report when the 

ICS is activated. 

   

Staff understands the flexibility of their 

positions in the ICS if leadership is 

unavailable. 

   

ICS or HICS is NIMS compliant? 
   

Is After action, reports are completed 

after all exercises? 

   

  

66.  How are the members of the emergency planning group made aware 

of these management roles? (Please check all applicable answers.) 
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          Distribution of copies 

          Regular meetings 

          Others, specify:                                                      

67.  How are the members encouraged to actively be involved in 
preparedness, response, or recovery? (Please check all applicable answers.) 

          Meetings 

          Drills/ exercises 

          Others, specify:                                                      

B.    Subcommittees 

68.  Is the emergency preparedness committee divided into subcommittees 
or subgroups? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

 If you answered yes, please proceed to questions 68a-68d; otherwise go 

to question 69. 

68a. What are these subcommittees/subgroups? (Please check all 

applicable answers.) 

          Health 

          Rescue 
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          Transportation 

          Communication 

          Mutual assistance and welfare 

          Engineering 

          Others, specify:                                                  

 68b. Are the roles and responsibilities of these subcommittees/ subgroups 

clearly defined by the planning committee? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

        68c. How are these responsibilities assigned to them? 

          According to existing function 

          According to assessed capability of a group. 

          By random selection 

          By volunteerism 

          Others, specify:                                                  

       68d. what subcommittee/subgroup is directly involved among the 

following: (Please identify.) 
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TASKS/DUTIES 

Name of Subcommittee or 
Subgroup 

1 servicing and testing of emergency equipment 

regularly in accordance with relevant standards and 

manufacturers’ recommendations  

 

2 providing advice to management regarding new 

equipment or existing safety equipment 
 

3 implementing a yearly plan of hospital hazard 

audits to determine that good housekeeping is being 

maintained and to identify remedial action 

 

4 planning & coordinating emergency planning 

group meetings 
 

5 disseminating emergency plans 
 

6 reviewing emergency planning at least once a year  

7 exercising emergency plans at least once a year   

8 providing all new, temporary, and casual 
personnel, with a summary of emergency plans at 
the time of appointment 

 

  

C.    Human Resources  

69.  How many doctors does your health facility have? (Please fill in the 
table below.) 

Areas of Specialty No. of consultants No. of Residents No. of Interns 

Family Medicine       

Internal Medicine       
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Obstetrics and 

Gynaecology 

      

Paediatrics       

Surgery       

Anaesthesiology       

ENT       

Ophthalmology       

Orthopaedics       

Others, please specify:       

        

  

70.  How many staff members does the health facility have per ward/area? 

(Please fill in the table below.) 

Ward/ Area 
Bed capacity 
of 
ward/area 

No. of Staff 
Nurses/Shift 

No. of Nursing 
Aides/Shift 

No. of Orderlies/Shift 

Family Medicine 
    

Internal Medicine 
    

Obstetrics and 
Gynaecology 

    

Paediatrics 
    

Surgery 
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Ward/ Area 
Bed capacity 
of 
ward/area 

No. of Staff 
Nurses/Shift 

No. of Nursing 
Aides/Shift 

No. of Orderlies/Shift 

Anaesthesiology 
    

ENT 
    

Ophthalmology 
    

Orthopaedics 
    

Others, please 

specify: 

    

 

71.  How many laboratory/radiology technicians does your health facility 
have? 

71.a Laboratory:  

Laboratory Area 
No. of 

Technicians/Shift 
No. of Shifts Total No 

    
    

    
    
 

71.b Radiology   

Radiology Area 
No. of 

Technicians/Shift 
No. of Shifts Total No. 
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72.  Facility can notify the staff of emergency status and [recall to duty]? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

       72. a. Facility has a plan to notify on-duty and off-duty staff of emergency 

status? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

  D.    Response protocols  

73.  How are alarms raised during disaster situation? (Please check all 
applicable answers.) 

          Alarm 

          Bell 

          Megaphone 

          Verbal 

          Siren 

          Others, specify:     
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 74.  Who may activate the alarm? (Please check all applicable answers.) 

          Special committee 

          Administrator 

          Director of health facility 

          Others, specify:                              

75.  Does the administration have an updated list of addresses and 
telephone numbers of all staff involved in the emergency preparedness 
plan? 

          Yes 

          No  

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 75a; otherwise, proceed to 

question 76. 

   75a. Is the list of addresses and telephone numbers of hospital staff 

always located in an accessible area? 

          Yes 

          No 

          Not applicable 
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76.  Does the health facility have a diagram of the communication network? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

77.  Is there a pre-assigned emergency operations center (EOC) in the 
institution? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to questions 77a-77b; otherwise go to 

question 78. 

        77a w h e r e  is it located?                      

        77b. who is/are assigned to run the operation centre? 

          Administrative personnel 

          Physician 

          Nurse 

          All of the above 

          Others, specify:                              
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78.  In the EOC, telephone numbers are available for: [Check all apply] 

_______The local public health department         

_______Regional health department (MoH General Directorate of Ministry 

of   health) 

_______Civil defence  

_______Ministry of interior    

_______National health surveillance office          

_______CDC Emergency Preparedness Office  

_______Other health care facilities    

78.a EOC is equipped with.                         

______Telephones 

______Telephone trunk line       

______Satellite phones   

______Fax                          

______Generator          

______Maps of hospital    

______Maps of local area           

______ handheld bull horns 
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79.  Do you conduct Rapid Need Assessment (RNA) during emergencies?  

          Yes 

          No 

          Don’t Know  

          Not applicable   

79. a If yes, how often do you update it? (In Minutes) 

80.  Does the health facility have an on-site disaster response team? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to questions 80a-80b; otherwise go to 

question 81.  

80a. who are the members of the on-site disaster response team? 

(Please check all applicable answers.) 

          ER Physician-on-duty. 

          Family Medicine Resident-on-duty 

          Surgery Resident-on-duty 

          ER Nurse-on-duty. 

          Emergency Medical Technicians (EMTs) 
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          Volunteers 

          Others, specify:                                   

 80b. Which of the following are team members trained to do? 

(Please check all applicable answers.) 

          Analyse the magnitude of the disaster. 

          Coordinate efforts of various hospitals/support groups 

          Basic Life Support 

          Advanced Cardiac Life Support 

          Perform limited surgery when necessary. 

(e.g. doing amputation to free trapped victims) 

          Relieve pain and anxiety of the injured. 

          Indicate the order of how casualties must be rescued according to 

medical condition (Initial triage) 

81.  Have provisions been made for activating a disaster medical team in 
response to disasters that occur within your facility? 

          Yes 

          No 

          Don’t Know  

          Not applicable   
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       82.  Have provisions been made for activating a disaster medical team 

in response to disasters that occur within your community (or outside your 

facility)? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

 83.  Do you have a pre-assigned area for reception of victims at the health 

facility? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

             If you answered yes, please proceed to question 83a; otherwise go to 

question 84. 

      83a. where is the pre-assigned area for reception located? 

          Inside the emergency room 

          Outside the emergency room but inside the health facility 

          Outside the health facility 

          Others, specify:                              
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 84.  Do you have a pre-assigned area for triage in the health facility? 

          Yes 

          No  

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to questions 84a-84c; otherwise go to 

question 85.  

84a. Where is the pre-assigned area for triage located?  

          Inside the emergency room 

          Outside the emergency room but inside the health facility 

          Outside the health facility 

          Others, specify:                                                       

84b. Who is/are tasked with staffing the triage area? (Please check all 

applicable answers.) 

          General Practitioners 

          Surgeons 

          Internists 

          Physicians trained in traumatology. 

          Nurses 

          Volunteers 
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          Paramedical personnel 

          Others, specify:                                                      

 84c. What functions are assigned to the triage team? (Please check all 

applicable answers.) 

          Classification of patients according to priority of treatment 

          Referral of patient/s to the appropriate place within the health facility 

          Referral of patient/s to other treatment centres following stabilization 

          Updating the Health Facility Emergency Committee of the situation 

85.  Do ED has designated an alternate triage area? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

 85a. If yes, (Please check all applicable answers.  

a.1 ــــــــــــArea can be used at night  

b.1 ــــــــــــArea is weather-proof.  

c.1 ـــــــــــــ Area is temperature controlled.  

 86.  Do you have an established system for proper categorization and 

tagging of patients/casualties (e.g. color-coding)? 

          Yes 
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          No 

          Don’t Know  

          Not applicable   

87.  Does your health Facility use a triage system that is consistent with 
local EMS the (e.g., Saudi red crescent Authority)? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

  88. Level of patient volume that triggers activation of triage system is 

defined. 

          Yes 

          No 

          Don’t Know  

          Not applicable   

 E.    Patient Decontamination 

89.  Has an area been identified for decontaminating patients at your facility, 
if necessary? 

          Yes 

          No 

          Don’t Know  
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          Not applicable   

89a.If you answered yes, please (Please check all applicable answers.) 

            The Facility is able to manage emergency decontamination of 4 

patients without outside resources or equipment that must be constructed 

to be deployed. 

            A fully operational patient decontamination area is external and 

proximate to the ED.                                  

            A trained decontamination team exists and is trained to OSHA levels 

with NIOSH approved equipment.  

            Facility has access to a portable decontamination unit that is 

accessible and operational within minutes. How many             

           Decontamination team has executed full exercise of process in last 

year.  

           Decontamination team is capable of decontaminating ambulatory 

and non-ambulatory patients.  

F.    Hazard and Vulnerability Analysis 

 90.  Has the emergency preparedness group conducted hazard and 

vulnerability analysis? 

          Yes 

          No 

          Don’t Know  
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          Not applicable   

If you answered yes, please proceed to question 90a-90c; otherwise go to 

question 91.  

90a. What techniques were involved? (Please check all applicable 

answers.) 

          Identification of hazard 

          Listing of possible effects 

          Listing of potential problems 

          Determining causes 

          Develop preventive strategies. 

          Develop response and recovery strategies and trigger events for this 

strategy.  

90b. What benefits have been realized from this tool? (Please check all 

applicable answers.) 

          Obtained a list of possible hazards. 

          Identified the most likely and damaging hazards. 

          Identified the effects of those hazards in the health facility infrastructure 

and community. 

          Obtained a firm basis for health facility emergency management 

planning. 
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90c. What types of hazards does the health facility prepare for? (Please 

check all the applicable answers.) 

          Earthquake 

          Flood 

          Fire 

          Tsunami 

          Hurricane 

          Volcanic eruption 

          War/Armed conflict 

          Epidemic 

          Infectious Disease Outbreak 

          Chemical/Radiologic Emergency 

          Industrial/Technological 

          Others, specify:                              

 G.   Training and Drills 

91.  Does your facility have ongoing disaster training and education 
programs?  

          Yes 

          No 

          Don’t Know  
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          Not applicable   

91a.If yes, training is mandatory for: [check all that apply]  

             Administrative staff  

            Housekeeping and food service staff 

            Laboratory and radiology staff    

            Medical and nursing students   

            Medical staff                   

            Nursing staff 

            Residents                 

            Security staff           

            other [short answer] 

 If you answered yes, please proceed to question 91a-91d; otherwise go to 

question 92.  

 91a. What strategies have been tried? (Please check all the applicable 

answers.) 

          Workshops, seminars, conferences 

          Self-directed learning 

          Individual tuition 

          Exercises (Discussion-based, Tabletop, live) 

          Pamphlets, videos, media 
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          Informal/formal presentations 

          Public displays, meetings 

          Others, specify:                              

    91b. What stages are involved in training? (Please check all applicable 

answers.) 

          Analyse training needs 

          Design training. 

          Develop instruction. 

          Conduct instruction. 

          Validate training. 

 91c. How often does the health care facility conduct training? 

          Biannually 

          Annually 

          As necessary 

          Others, specify:                              

 91d. How many attended the most recent training conducted by the 

institution? 

                       (Actual number) 

                       % (proportion of those who attended among those who need 

to be trained)  
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92.  Does your facility conduct joint training programs with other external 
organizations involved in disaster response?  

          Yes 

          No 

          Don’t Know  

          Not applicable   

92a.If yes, list these organizations. [short answer] 

93.  Is there a regular drill/exercise being conducted in preparation for any 
disaster occurrence? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 93a-93c; otherwise go to 

question 94. 

93a. How regular are these drills done? 

          Quarterly 

          Semi-annually 

          Annually 

          Others, specify:                                                    

       93b. Who heads the drills? 
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          Special committee 

          Administrator 

          Director of health facility 

          Others, specify:                                                     

 93.c. what type(s) of exercise(s) do you conduct? [Check all that apply] 

             Drill          

             Tabletop Exercise  

             Functional Exercise 

             Full-Scale Exercise  

             Response to a hoax   

             Response to a real event  

94.  Healthcare Facility representative reports to governance of the hospital 
on community planning, exercises, and after-action reports? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

95.  Is there financial support for the training and drills mentioned above 
Q93c? 

          Yes 

          No 



 

390 
 

          Don’t Know  

          Not applicable   

 If you answered yes, please proceed to question 95a-95b; otherwise go to 

question96.  

95a. What  are the sources of financial support? (Please check all 

applicable answers.) 

          Donation 

          Insurance 

          Allotment from the health facility’s budget 

          Others, specify:                                                    

95b. What proportion of your budget is allocated for (training and drills)? 

    /Year 

H.    Evacuation 

96.  Does Facility have evacuation plan? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

97.  I s there a system for the evacuation of the institution? 

          Yes 
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          No 

          Don’t Know  

          Not applicable   

 If you answered yes, please proceed to question 97a-97c; otherwise go to 

question 98. 

 97a. Which among the following stages of evacuation are being conducted 

in the facility? (Please check all applicable answers.) 

           Warning 

          Withdrawal 

          Return  

97b. In general, what activities are done in connection with the evacuation? 

(Please check all the applicable answers.) 

          Identifying options of vertical or horizontal evacuation within the health 

facility 

          Identifying the type of signal or alarm that will signify an evacuation is 

required. 

          Outlining the evacuation routes 

          Identifying the assembly areas 

          Establishing the means of accounting for evacuees 

          Anticipating types of support or assistance likely to be required by 

patients. 
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          Establishing the type of “all clear” signal 7 that will be given. 

         Not applicable  

97c.Will elevators be staffed during evacuation? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

97d. Is there an evacuation warden assigned for each part of the health 

facility? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

98.  Are agreements in place with other facilities to relocate patients if your 
facility is unable to provide patient care? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

99.  Has your facility designated evacuation routes? 
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          Yes 

          No 

          Don’t Know  

          Not applicable   

100.  Does the plan designate transportation requirements for the 
movement of patients and staff? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

101.   Have transportation vendors been identified to assist with evacuation 
if necessary? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

102.    Does the plan include provisions for moving patient records and 
documents during an evacuation?  

          Yes 

          No 

          Don’t Know  
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          Not applicable   

102.a If yes, who is responsible for overseeing the movement of patient 

records and documents?  

103.  Does the plan include timelines for moving patients?  

          Yes 

          No 

          Don’t Know  

          Not applicable   

103a.If yes, describe these timelines. [Short answer] 

104.               Will patients to be moved be prioritized during an evacuation?  

          Yes 

          No  

          Don’t Know  

          Not applicable   

104a. If yes, how will patients be prioritized? [Short answer] 

105.   Does the plan include provisions for discharging stable patients to 

their homes if possible?  

          Yes 

          No 

          Don’t Know  
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          Not applicable   

105a. If yes, describe these provisions. [Short answer] 

 106.   Have alternate care sites been identified and equipped with material 

and staff?  

          Yes 

          No 

          Don’t Know  

          Not applicable   

106a. If yes, list these alternate care sites and their addresses. 

I.       Health Facility Networking 

107.  Is your disaster plan coordinated with those of other health facilities in 
your area? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 107a-107b; otherwise go to 

question 108. 

107a. Is your coordination part of a formal agreement? 

          Yes 
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          No 

          Don’t Know  

          Not applicable   

107.b. Do you perform drills together? 

          Yes 

          No 

          Don’t Know  

          Not applicable  

108.  Does the facility have current mutual aid Memorandum of 
Understanding (MOUs) in place? [Check ALL APPLY] 

ـــــــــــــــــــ   Law enforcement 

               Fireــــــــــــــــــ  

                                Emergency medical services (EMS)ـــــــــــــــــــ 

                 Public Safetyـــــــــــــــــــ 

  Military installationsـــــــــــــــــــ 

                 other local and regional health care facilitiesـــــــــــــــــــ  

          Burn centreـــــــــــــــــــ  

      Red Crossـــــــــــــــــــ  

Other, specify.  

 109.  Memorandum of Understanding (MOUs) are in place for: 
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  Portable MRIـــــــــــــــــــ 

 Portable CTـــــــــــــــــــ 

     Portable Dialysisـــــــــــــــــــ 

  Generatorsـــــــــــــــــــ 

J.     Community Involvement 

110.              Does the institution take into consideration the characteristics 
of its community in responding to emergency situations? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

 If you answered yes, please proceed to question 110a; otherwise go to 

question111. 

110.a.  What characteristics of the community are taken into account?  

(Please check all applicable answers.) 

          Demography 

          Environment (plants, animals, waters, air, and soil) 

          Infrastructure 

          Culture 

          Economy 

          Disease pattern 
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          Others, specify:                              

111. Does the local community have its own disaster preparedness plan? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If you answered yes, please proceed to question 111a. 

 111.a.  Is the health facility disaster preparedness plan coordinated with 

the community disaster preparedness plan? 

          Yes 

          No 

          Don’t Know  

          Not applicable  

K.    Disease surveillance 

112.   Do you have health surveillance networks? 

          Yes 

          No 

                     Other, specify.  

113.  What do you monitor? 

114.    Do you monitor incident trend? 
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          Yes 

          No 

          Don’t Know  

          Not applicable   

115.  How frequent do you report this incident? 

  Immediatelyــــــــــــــــــــ 

 ــ   weekly ــــــــــــــــ

 ــ   Monthly ــــــــــــــــ

  Quarterlyــــــــــــــــــــ

 Annuallyــــــــــــــــــــ

116.  Admission diagnoses and ED diagnoses are reviewed daily with focus 
on spikes in disorders: 

          Yes 

          No 

          Don’t Know  

          Not applicable   

If yes, which diseases (please check all applicable answer) 

ــــــــــــ  Pulmonary  

  GIـــــــــــــ    

  Dermatologic     ـــــــــــــ    
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         Other 

117.   Does the Staff aware of and complies with disease reporting 
requirements to the public health department in the region and the ministry 
of health headquarters? 

          Yes 

          No 

          Don’t Know  

          Not applicable   

118.   Does your Facility participate in the health electronic surveillance 
network (HESN)? 

          Yes 

          No 

          Don’t Know  

          Not applicable  

118a.If yes, List of Notifiable diseases?   

L.    FATALITIES MANAGEMENT 

119.       Adequate plans are in place for management of fatalities.  

          Yes 

          No 

          Don’t Know  

          Not applicable   
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 If you answered yes, please proceed to question 119a-119d. 

119a. Refrigerated storage facilities for fatalities are available or an MOU is 

in place to acquire storage.  

          Yes 

          No 

          Don’t Know  

          Not applicable   

119. b. Morgue/mortuary services staff are trained for surge.  

          Yes 

          No 

          Don’t Know  

          Not applicable   

119. c. In cases where remains are infectious, contaminated or evidence, 

the fatalities management plan addresses the cultural and religious needs 

of survivors.  

          Yes 

          No 

          Don’t Know  

          Not applicable   

119. d. Extra storage areas have been designated within the facility.  
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Policies and procedures are in place to facilitate the disposition of 

contaminated (infectious and/or chemical) remains. 

          Yes 

          No 

          Don’t Know  

          Not applicable   

………………………………. The End……………………………...   

Thank you for your participation.  
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Qualitative Interview Questions 

Interviewee personal details 

Name  

………………………………………………………… 

Title     

……………………………………………………….. 

Gender   ☐ F      ☐M 

Age 

☐20-30  

☐30-40 

☐45< 

Years of experience 

☐3-5 

☐5-10 

☐>10 

Email ………………………………………………... 

Phone ………………………………………………... 
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1. What are the ways and methods that can be used to evaluate the 

required resources, facilities, skills, and level of communications to 

manage the hazards and crises in healthcare facilities? 

 

2. What are the main factors that are effective in All-Hazard emergency 

management? 

Indicate them based on importance 1 is the most important and 5 is the least 

important. 

 

Factors  score 

Governance and leadership 1 2 3 4 5 

Emergency management planning  1 2 3 4 5 

Logistics and supplies  1 2 3 4 5 

Communication, health information 

system  
1 2 3 4 5 

Human resources  1 2 3 4 5 

Finance  1 2 3 4 5 

Training and Drills 1 2 3 4 5 

Coordination with other facilities 1 2 3 4 5 
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3. What methods are used to ensure the effectiveness of the external/ 

the internal Emergency plans? 

                            

4. What are the major challenges in evaluating the capabilities in your 

Facility during the response to natural or technological disasters?  

 

5. What methods are used to ensure the effectiveness of the early 

warning system and facility Notification inside /outside the health 

care facility?  

 

6. What are the suggestions for improvement and strengthening the 

health care facilities capability to deal with different disaster 

scenarios in the region?  

 

7. To what extent is the private sectors and volunteers’ abilities have 

been used to mitigate the impact of the emergencies?  

 

8. What are your suggestions for better use of the mutual agreement 

among the health sectors?  

………………………………The End of the Questions…………………
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Appendix 6.1 Interview guide 

Research title: All hazard emergency preparedness and response 

capacities of secondary and tertiary health care facilities in Riaydh region 

Saudi Arabia 

Researcher Name: Roaa Hajjam  

We would like to invite you to take part in a research study. Before you 

decide, it is important for you to understand why the research is being done 

and what it will involve. the researcher herself Roaa Hajjam will go through 

the information sheet with you and answer any questions you have. Please 

take time to read this carefully and discuss it with others if you wish. Ask us 

anything that is not clear.  

The overall purpose of this study is to investigate all-hazard disaster 

preparedness and response capacity of hospitals across Riyadh region of 

the Kingdom of Saudi Arabia. Specifically, the study hopes to achieve the 

following objectives:  

1. analyse the Hazard vulnerability of secondary and tertiary health care 

facilities for multiple hazards in the Riyadh region, KSA.  

2. Estimate the functional vulnerability, preparedness, and response 

capacity of secondary and tertiary health care facilities for multiple 

hazards. 

3. Develop a comprehensive all-hazard assessment tool specific for 

secondary and tertiary health care facilities in KSA based on the 

International best emergency management practice. 
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The study will involve three components, namely: 

• Component 1 which contains the KP-HVA tools.  

• Component 2 will be the main Questionnaire that includes all the 

critical items of all-hazard preparedness elements for analysis.  

• Component 3 is a Qualitative interview for the emergency 

department directors with 5+ years of experience in emergency 

management. 

For component one, the healthcare facility who wish to participate in this 

study should fill the KP-HVA tool excel form.  

For component 2, the researcher will visit the health facility to administer 

face to face survey completing the survey questionnaire will take between 

60 to 90 minutes. If you are selected for the qualitative interview, you will 

require an additional 30 minutes to participate in the qualitative interview. 

you will be asked to do the interview only, if you have working experience 

more than 5+ years in the field of emergency medicine and management 

If you are still happy to take part, then you will then be asked to sign a 

consent form. 
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Appendix 6.2 The Qualitative Interview Charting the data into 
framework Matrix. 

Participants 

Code 

Theme 1:  Methods for assessing the effectiveness of emergency response process 

sub theme 1: Emergency response plan assessment method 

Drills plans Status 

(changes in the 

plans) 

Need for Audit External Audit 

Hospital 01 
    

Hospital 03 “…we do 

some drills for 

the internal 

disaster this is 

frequently, 

and this 

probably for 

all the 

employee and 

department 

and 

sections…” 

“…drills we do it 

monthly to ensure 

everyone is ready 

and understand how 

to respond during 

the disaster…” 

  

Hospital 027 
    

Hospital 032 “For now, the 

only thing that 

we used to 

measure is 

the drills, we 

do one the 

external drills 

and one 

   



 

409 
 

Participants 

Code 

Theme 1:  Methods for assessing the effectiveness of emergency response process 

sub theme 1: Emergency response plan assessment method 

Drills plans Status 

(changes in the 

plans) 

Need for Audit External Audit 

internal drill 

every year 

and of course 

if we have the 

real 

activation…” 

Hospital 034 
  

“…we do 

sometimes round 

to check our 

equipment and 

the other one by 

testing them by 

doing drills…”  

H034 

 

Hospital 035 
 

“…usually, each 

plan and policy have 

a valid date which is 

one to two years. 

After two years we 

need to update it. 

After two years, we 

usually set and try to 

review it. We see if 

there is anything is 

 
“…we need help from 

others, when the 

CBAHI came, or the 

Canadian 

accreditation came 

they give us some 

feedback based on 

the feedback we try to 

update our external 



 

410 
 

Participants 

Code 

Theme 1:  Methods for assessing the effectiveness of emergency response process 

sub theme 1: Emergency response plan assessment method 

Drills plans Status 

(changes in the 

plans) 

Need for Audit External Audit 

happening within 

the two years…”         

H035 

and internal plans...”    

H035 

 

Participant 

Code 

Theme1:  Methods for assessing the effectiveness of emergency response 

process 

sub theme2: Evaluation of emergency response facilities and equipment 

Equipment checks list (assessment of resources) 

Hospital 01 

 

Hospital 03 

“…about the resources we all the time check, we have a list, and we have 

people who will have to check daily the resources, the medical resources and 

medical supplies to ensure we have enough resources in case of disaster at 

any time…” 

Hospital 

027 

“…The evaluation of resources usually based on our evaluation of the previous 

incidents that have happened in the past, plus the drills and the disaster plans. 

Then we list the current hazard and the needed resources. Also, sometimes 

we receive some advice from higher management level at the MoH about the 

necessary action to prepare for the disasters…” 



 

411 
 

Hospital 

032 

“…we do have a disaster committee…, the committee reports to the internal 

audit and disaster unit section is under the medical services directly….” 

Hospital 

034 

“…usually, we do analysis after any event this is the main issue, plus we have 

a committee in our department, we have regular meetings every three to four 

months to evaluate the situation…” 

Hospital 

035 

 

 

 

 

Participant Code Theme1:  Methods for assessing the effectiveness of emergency response 

process 

sub theme3: Assessment of warning system 

Hospitals central 

communication 

system 

external warning 

notification 

system 

Disaster 

Code 

Internal warning 

system 

Hospital 01 
  

“…from 

inside for 

sure! 

because 

the staff is 

aware of 

the codes 

and like 

 



 

412 
 

what you 

see here 

(Card of the 

codes) they 

can call we 

have 

standard 

and unified 

number 

only for 

disasters…”  

H01 

Hospital 03 
 

“…but still, we 

have a lot of 

difficulties to 

understand what 

type of disaster 

particularly the 

explosion of 

building 

collapse. the 

message is 

usually not clear 

and not complete 

information 

about the type of 

disaster that’s 

why this make 

  



 

413 
 

the hospital less 

prepared and not 

fully aware with 

the cases that 

will be coming to 

us, especially 

with the 

explosion events 

or Building 

collapse (Mass 

casualty event). 

The data is not 

clear enough to 

activate the 

disaster plan in 

the hospital…” 

H03 

Hospital 03 
 

“…to receive the 

warning from the 

other agencies, 

sometimes we 

receive it from 

the social media, 

or the civil 

defence or the 

Saudi Red 

Crescent 

authority …. 

  



 

414 
 

sometimes we 

receive it from 

the health affairs 

at the Ministry of 

Health…”    H03 

Hospital 027 “... for the 

incidence inside 

the hospital, the 

notification will 

be by the 

hospital 

operator, he will 

announce the 

code over the 

hospital 

headphones, 

there is special 

code for each 

problem and the 

manager on duty 

will be notified, 

and he will take 

the needed 

action. The 

manager on duty 

will decide if he 

needs to inform 

the director of the 

“…the early 

warning system 

notification from 

outside the 

hospital, there is 

a wireless 

communication 

linked with the 

general 

directorate at the 

health affairs 

(MoH). As well 

we do have a 

device that 

connects the 

Saudi red 

crescent with us 

throughout the 

wireless 

communication 

to inform us...”  

H027 

  



 

415 
 

hospital or scale 

it up with the 

other health 

sectors (MoH 

general 

directorate, 

SRCA) and civil 

defence 

(Firefighter) or 

not…”   H027 

Hospital 032 
 

“… there is check 

every month, the 

outside the 

facility 

notification we 

receive it until 

now it is based 

on the radio 

communication 

and telephonic 

communication, 

the telephonic 

communication 

we tested all the 

time it is in use all 

the time with the 

SRCA, Civil 

defence, and the 

 
“...for this we have a 

dedicated department 

called utility and 

maintenance and fire 

department, the utility 

and maintenance 

check all the facility 

procedures and make 

sure that everything is 

good inside national 

guard facility, the fire 

department checks all 

fires doors, and fire 

hydrants alarms on 

monthly bases…” 

H032 



 

416 
 

MoH, all of those 

with the goes to 

dispatch centre. 

this is what we 

use during the 

real event 

activation. and 

every day it been 

tested with the 

SRCA…” H032 

Hospital 034 
    

Hospital 035 
    

 

Participant 

Code 

Theme2: Factors and challenges associated with effective emergency response 

capability of hospitals 

Sub-theme1: leadership and Coordination 

Need for a disaster centre 

Hospital 01 “…we need to have a disaster centre.H01 

Hospital 03 “…I believe we need to do coalition as hospital, now we have cluster one and cluster 

two that new strategy for the ministry of health, but we need to do this with the 

university and military hospitals too. to ensure there is Avery high cooperation and 

coordination with these sectors, and to expose the medical staff to different types of 

disaster scenarios (natural or technological) disasters. this will facilitate that will help 

to facilitate the work between all the sectors. even for the evacuation scenario we 



 

417 
 

must ensure there is an agreement and cooperation during and pre and post the 

disaster event…” H03 

Hospital 027 
 

Hospital 032 “…the challenges, I would say the leadership again and ICS, the correct 

implementation arises yes, communication with other entity and agency still an issue, 

coordination still an issue, Patient tracing management of media report…” H32 

Hospital 034 “…That does not mean we should not communicate with everyone the one near to us 

can help us more. but again, they should meet, and unifying the system and make a 

big umbrella for the disaster in the area. I think this would be better for that planning 

and for the teaching and improvement…” H34 

Hospital 035 
 

 

Participant Code Theme2: Factors and challenges associated with effective emergency response 

capability of hospitals 

Sub-theme2: Accessibility 

Lack of access 

Hospital 01 
 

Hospital 03 
 

Hospital 027 
 

Hospital 032 
 



 

418 
 

Hospital 034 
 

Hospital 035 “…challenges !! okay, there is a lot of challenges, mainly the way and location of 

the hospital, our hospital is located in a very congested area, difficult to access 

from the main agencies like Saudi red crescent (Ambulance) the civil defence 

(Rescue vehicle). this affects our drills because they cannot come and participate 

effectively during the drills. This is the major challenge, other challenges I can 

think of umm ... usually the ability of a disaster-oriented people for 24 hours. So, 

those people can be the eyes to evaluate the can guide the Hospital evaluation 

capacity in each disaster or incident…” H35 

 

 

Participant 

Code 

Theme3: Strategies for improving the emergency response capability 

of healthcare facilities 

Sub-theme1: Use of private sector and volunteers 

Availability of Volunteers Agreement with private sectors 

Hospital 01 
  

Hospital 03 “…for the volunteers, I have 

suggested to the minister to create 

a volunteer department for the 

volunteers those who are registered 

to help, particularly in disasters from 

the physicians, nurses all needed 

speciality like admin, psychiatrist 

“…with the private sector there 

is an agreement between MoH 

and the private hospital, in 

case of regional disaster all the 

private hospital should be 

ready to receive cases from 

any governmental hospital. 



 

419 
 

who have the ability to help during 

the disaster…” H03 

private sectors they must be 

involved in any disaster…” H03 

Hospital 027 “…No, at all, we do not have any 

volunteer or any private hospital in 

this province…” H027 

 

Hospital 032 “…In terms of volunteer, we don’t 

have details plan for managing 

volunteers here in the national 

guard hospital, but we have used 

them in the previous disasters 

basically to donate blood, and 

maybe to help to identify the victim’s 

stuff like this but not to provide 

actual patient care or assist inside 

the hospital, or transportation. there 

is no plan the concept of volunteers 

as whole is still new in Saudi Arabia, 

still we don’t have committee, 

standards or policy, or roles to 

regulate the volunteer 

management, civil defence they are 

doing a great work, and they have a 

volunteer section. SRCA, I know 

they have it for ten or 15 years now, 

The MoH just started this year last 

year. the big problem is none of 

them proposed with any billows or 

“…I will tell you during the 

corona outbreaks that we had, 

we relied a lot on the private 

sectors, we did an agreement 

or our sister hospital private 

hospital, and they did a 

tremendous help. even if we 

need a long-term patient, we 

can send them the patient to 

them, they helped us a lot 

during the outbreak.…” H032 



 

420 
 

guideline or standard operating 

procedures for corporation 

volunteer into disaster. this needs to 

go first to the MoH, approved from 

MoH and then probably with go to 

Saudi health council and then 

approved by the Saudi health 

council. whatever we are doing is 

not govern by anyone…” H032 

Hospital 034 “…There is some need, and we 

need volunteer…” H034 

 

Hospital 035 
  

  



 

 

Appendix C Data Summary 

Appendix 3.1 Systematic review search strategy  

PubMed, OVID MEDLINE, EMBASE, CINAHL and Google Scholar. 

Details of search keywords and syntaxes for article identification 

PubMed to 11- 07-2023 

• Health Care Facilities [MeSH Major Topic]) OR ("Hospital*" OR "primary care" 

OR "public health" OR "secondary care" OR "tertiary care" OR "Rehabilitation 

Cent*" OR "Geriatric Care" OR "Home Care" OR "Health Facilities" OR "Health 

Workforce" OR "Hospital Department*" OR "Emergency Service*") 

• ((Disaster planning* [MeSH Major Topic]) OR ("Prepare*" OR "Plan*" OR " 

Emergency Prepar*" OR "Emergency Plan*" OR "Disaster plan*")) 

• "All hazard*" OR "All-hazard*" OR "Multiple hazards" OR "Multi-Hazard*"  

• Disasters* 

 Concept  Type of 

search 

Keyword syntax 
Result 

1 Health Care 

Facilities 

1 (Health Care Facilities [MeSH 

Major Topic]) OR ("Hospital*" OR 

"primary care" OR "public health" 

OR "secondary care" OR "tertiary 

care" OR "Rehabilitation Cent*" 

OR "Geriatric Care" OR "Home 

Care" OR "Health Facilities" OR 

"Health Workforce" OR "Hospital 

Department*" OR "Emergency 

Service*") 

 

8115870 



 

 

 Concept  Type of 

search 

Keyword syntax 
Result 

2 Disaster 

planning 

2 "disaster planning*"[MeSH Major 

Topic] OR "prepar*"[All Fields] 

OR "plan*"[All Fields] OR 

"emergency prepar*"[All Fields] 

OR "emergency plan*"[All Fields] 

OR "disaster plan*"[All Fields] 

3485980 

3 All hazards or 

Multiple 

hazards 

3 "all hazard*"[All Fields] OR "all 

hazard*"[All Fields] OR "Multiple 

hazards"[All Fields] OR "multi 

hazard*"[All Fields] 

 

625 

1 and 2 Disaster 

planning  

AND 

Health Care 

Facilities 

 

Combined 

with AND 

(("disaster planning*"[MeSH 

Major Topic] OR ("prepar*"[All 

Fields] OR "plan*"[All Fields] OR 

"emergency prepar*"[All Fields] 

OR "emergency plan*"[All Fields] 

OR "disaster plan*"[All Fields])) 

AND "Health Facilities"[MeSH 

Major Topic]) OR ("hospital*"[All 

Fields] OR "primary care"[All 

Fields] OR "public health"[All 

Fields] OR "secondary care"[All 

Fields] OR "tertiary care"[All 

Fields] OR "rehabilitation 

cent*"[All Fields] OR "Geriatric 

Care"[All Fields] OR "Home 

8001674 



 

 

 Concept  Type of 

search 

Keyword syntax 
Result 

Care"[All Fields] OR "Health 

Facilities"[All Fields] OR "Health 

Workforce"[All Fields] OR 

"hospital department*"[All Fields] 

OR "emergency service*"[All 

Fields]) 

 

1 and 2 and 

3 

 Combined 

with AND 

((("disaster planning*"[MeSH 

Major Topic] OR ("prepar*"[All 

Fields] OR "plan*"[All Fields] OR 

"emergency prepar*"[All Fields] 

OR "emergency plan*"[All Fields] 

OR "disaster plan*"[All Fields])) 

AND "Health Facilities"[MeSH 

Major Topic]) OR ("hospital*"[All 

Fields] OR "primary care"[All 

Fields] OR "public health"[All 

Fields] OR "secondary care"[All 

Fields] OR "tertiary care"[All 

Fields] OR "rehabilitation 

cent*"[All Fields] OR "Geriatric 

Care"[All Fields] OR "Home 

Care"[All Fields] OR "Health 

Facilities"[All Fields] OR "Health 

Workforce"[All Fields] OR 

328 



 

 

 Concept  Type of 

search 

Keyword syntax 
Result 

"hospital department*"[All Fields] 

OR "emergency service*"[All 

Fields])) AND ("all hazard*"[All 

Fields] OR "all hazard*"[All Fields] 

OR "Multiple hazards"[All Fields] 

OR "multi hazard*"[All Fields]) 

 

Ovid MEDLINE(R) ALL <1946 to July 06, 2023> 

# searches Results 

1 ("Disaster*" or "mass casualty incident" or 

"hazard*" or "catastrophe" or "tragedy*" or 

"emergenc*" or "crisis").mp. [mp=title, book title, 

abstract, original title, name of substance word, 

subject heading word, floating sub-heading word, 

keyword heading word, organism supplementary 

concept word, protocol supplementary concept 

word, rare disease supplementary concept word, 

unique identifier, synonyms, population 

supplementary concept word, anatomy 

supplementary concept word] 

1060460 

2 exp Disasters/ 99976 

3 exp Mass Casualty Incidents/ 2548 

4 1 or 2 or 3 1080177 



 

 

# searches Results 

5 ("preparedness" or "readiness" or "preparation" 

or "management" or "mitigation" or "response*" 

or "planning" or "plan" or "model" or "protocol" or 

"program*" or "countermeasure*" or "strategy" or 

"prevention").mp. [mp=title, book title, abstract, 

original title, name of substance word, subject 

heading word, floating sub-heading word, 

keyword heading word, organism supplementary 

concept word, protocol supplementary concept 

word, rare disease supplementary concept word, 

unique identifier, synonyms, population 

supplementary concept word, anatomy 

supplementary concept word] 

10547053 

6 4 and 5 489896 

7 ("Disaster Preparedness" or "Emergency 

Preparedness" or "Disaster Planning" or 

"Hospital Emergency Preparedness" or "Health 

Emergency Preparedness" or "Preparedness 

Response" or "Emergency Readiness").mp. 

[mp=title, book title, abstract, original title, name 

of substance word, subject heading word, floating 

sub-heading word, keyword heading word, 

organism supplementary concept word, protocol 

supplementary concept word, rare disease 

supplementary concept word, unique identifier, 

18834 



 

 

# searches Results 

synonyms, population supplementary concept 

word, anatomy supplementary concept word] 

8 exp Disaster Planning/ 15846 

9 7 and 8 15759 

10 6 or 9 489896 

11 ("Hospital*" or "clinic" or "infirmary" or "hospice" 

or "health cent*" or "emergency service*" or 

"emergency department" or "primary care" or 

"public health" or "secondary care" or "tertiary 

care" or "rehabilitation cent*" or "geriatric care" or 

"home care" or "health facilities" or "health 

workforce").mp. [mp=title, book title, abstract, 

original title, name of substance word, subject 

heading word, floating sub-heading word, 

keyword heading word, organism supplementary 

concept word, protocol supplementary concept 

word, rare disease supplementary concept word, 

unique identifier, synonyms, population 

supplementary concept word, anatomy 

supplementary concept word] 

2845077 

12 ("Hospital*" or "clinic" or "infirmary" or "hospice" 

or "health cent*" or "emergency service*" or 

"emergency department" or "primary care" or 

"public health" or "secondary care" or "tertiary 

care" or "rehabilitation cent*" or "geriatric care" or 

2845077 



 

 

# searches Results 

"home care" or "health facilities" or "health 

workforce").mp. [mp=title, book title, abstract, 

original title, name of substance word, subject 

heading word, floating sub-heading word, 

keyword heading word, organism supplementary 

concept word, protocol supplementary concept 

word, rare disease supplementary concept word, 

unique identifier, synonyms, population 

supplementary concept word, anatomy 

supplementary concept word] 

13 exp Hospitals/ 317774 

14 exp Health Facilities/ 895212 

15 exp Health Care Facilities/ 3334053 

16 exp Health Services/ 2431206 

17 exp Health Personnel/ 612549 

18 exp Hospital units/ 134972 

19 12 or 13 or 14 or 15 or 16 or 17 or 18 4913712 

20 ("All hazard*" or "All-hazard*" or "Multiple 

hazards" or "Multi-Hazard*" or "Multi-

vulnerabilit*" or "Multiple vulnerabilities" or "Multi-

risk" or "Multiple risk*" or "All-risk*" or "Multiple 

crises" or "Multiple Emergencies").mp. [mp=title, 

book title, abstract, original title, name of 

substance word, subject heading word, floating 

7675 



 

 

# searches Results 

sub-heading word, keyword heading word, 

organism supplementary concept word, protocol 

supplementary concept word, rare disease 

supplementary concept word, unique identifier, 

synonyms, population supplementary concept 

word, anatomy supplementary concept word] 

21 10 and 19 and 20 515 

 

Embase <1974 to 2023 Week 27> 

EMBASE 

# Searches  Results  

1 exp Disaster Planning/ 14557 

2 disaster preparedness.mp. 2777 

3 1 or 2 15501 

4 exp hospital units/ or exp hospitals/ 1419544 

5 exp Health Facilities/ 1943584 

6 exp Health Services/ 6823869 

7 exp Health Personnel/ 1987562 

8 4 or 5 or 6 or 7 8580395 

9 checklist/ or "surveys and questionnaires"/ 928553 

10 (toolkit* or tool kit* or checklist* or check list*).mp. 105166 



 

 

11 9 or 10 989167 

12 All-hazards.mp. 331 

13 All-risk*.mp. 5670 

14 Multi-Hazard.mp. 84 

15 Multiple hazards.mp. 114 

16 12 or 13 or 14 or 15 6177 

17 3 and 8 and 11 and 16 7 

 

CINAHL to July 11,2023 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

S20 ((S13 AND S18) AND (S3 

AND S4 AND S7 AND 

S18)) AND (S3 AND S4 

AND S7 AND S12) 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

324 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

S19 S13 AND S18 Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

4 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S18 all hazards OR All-risk OR 

Multi-hazard OR multiple 

hazard 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

4,793 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

S17 multiple hazard Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

32 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S16 Multi-hazard Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

14 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

S15 All-risk Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

1,060 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S14 all hazards Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

3,700 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

S13 ((MH "Checklists") OR (MH 

"Questionnaires+") OR 

(MH "Surveys") OR 

((toolkit* or tool kit* or 

checklist* or check list*))) 

AND (S3 AND S4 AND S7 

AND S12) 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

3, 240 

 
Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S12 (MH "Checklists") OR (MH 

"Questionnaires+") OR 

(MH "Surveys") OR 

((toolkit* or tool kit* or 

checklist* or check list*)) 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

650,046 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

 
Database - 

CINAHL 

Ultimate 

S11 (toolkit* or tool kit* or 

checklist* or check list*) 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

59,783 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S10 (MH "Surveys") Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

165,736 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

 
Database - 

CINAHL 

Ultimate 

S9 (MH "Questionnaires+") Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

494,374 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S8 (MH "Checklists") Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

37,906 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

 
Database - 

CINAHL 

Ultimate 

S7 ((MH "Health Facilities+") 

OR (MH "Hospital Units+") 

OR (MH "Hospitals+")) OR 

(MH "Health Personnel+") 

OR (MH "Health 

Services+") 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

1,939,311 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S6 (MH "Health Services+") Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

1,181,721 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

 
Database - 

CINAHL 

Ultimate 

S5 (MH "Health Personnel+") Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

639,002 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S4 disaster preparedness OR 

(MH "Disaster Planning+") 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

15,926 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

 
Database - 

CINAHL 

Ultimate 

S3 (MH "Health Facilities+") 

OR (MH "Hospital Units+") 

OR (MH "Hospitals+") 

Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

529,546 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

S2 disaster preparedness Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

11,261 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 



 

 

# Query Limiters/Expanders Last Run 

Via 

Results 

 
Database - 

CINAHL 

Ultimate 

S1 (MH "Disaster Planning+") Expanders - Apply 

equivalent subjects 

Interface - 

EBSCOhos

t Research 

Databases 

15,373 

Search modes - 

Boolean/Phrase 

Search 

Screen - 

Advanced 

Search 

 
Database - 

CINAHL 

Ultimate 

  



 

 

Appendix 4.3 Data tables for the observed hazards at the Healthcare 
facilities in Riyadh region  

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H06 Active Shooter 1 

6 6 

H11 Active Shooter 1 

H16 Active Shooter 1 

H28 Active Shooter 1 

H45 Active Shooter 1 

H54 Active Shooter 1 

H06 Acts of Intent 1 

3 4 H07 Acts of Intent 1 

H12 Acts of Intent 2 

H27 Centeral telephone not working 

Not 

working 

for 

more 

than 2 

years 

1 0 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H50 
Chemical Exposure, internal (Water Implant 

cleaning) 
2 1 2 

H01 Communication / Telephony Failure 1 

11 18 

H11 Communication / Telephony Failure 1 

H13 Communication / Telephony Failure 2 

H18 Communication / Telephony Failure 1 

H19 Communication / Telephony Failure 4 

H22 Communication / Telephony Failure 1 

H26 Communication / Telephony Failure 1 

H28 Communication / Telephony Failure 4 

H34 Communication / Telephony Failure 1 

H43 Communication / Telephony Failure 1 

H54 Communication / Telephony Failure 1 

H01 Epidemic 1 

11 12 H06 Epidemic 1 

H07 Epidemic 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H08 Epidemic 1 

H16 Epidemic 1 

H18 Epidemic 1 

H26 Epidemic 1 

H28 Epidemic 1 

H41 Epidemic 1 

H43 Epidemic 1 

H57 Epidemic 2 

H01 Evacuation 1 

9 9 

H02 Evacuation 1 

H06 Evacuation 1 

H15 Evacuation 1 

H16 Evacuation 1 

H25 Evacuation 1 

H34 Evacuation 1 

H36 Evacuation 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H41 Evacuation 1 

H57 External Flood 1 1 1 

H06 Fire alarm Failure 1 

6 7 

H08 Fire alarm Failure 1 

H18 Fire alarm Failure 1 

H20 Fire alarm Failure 1 

H26 Fire alarm Failure 2 

H53 Fire alarm Failure 1 

H03 Flood 1 

3 3 H04 Flood 1 

H10 Flood 1 

H03 Forensic Admission 2 

10 40 

H04 Forensic Admission 2 

H06 Forensic Admission 1 

H07 Forensic Admission 1 

H08 Forensic Admission 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H15 Forensic Admission 1 

H18 Forensic Admission 1 

H19 Forensic Admission 10 

H27 Forensic Admission 20 

H57 Forensic Admission 1 

H22 Gas / Emissions Leak 1 1 1 

H18 Generator Failure 1 

3 3 H22 Generator Failure 1 

H26 Generator Failure 1 

H01 Hazmat Incident 1 

5 6 

H34 Hazmat Incident 1 

H36 Hazmat Incident 2 

H41 Hazmat Incident 1 

H50 
Hazmat Incident/Internal Limbs labs 

Prosthetists and Orthotists (P&Os) 
1 

H07 Hostage Situation 1 2 2 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H22 Hostage Situation 1 

H01 HVAC Failure 1 

16 27 

H06 HVAC Failure 1 

H07 HVAC Failure 1 

H08 HVAC Failure 1 

H16 HVAC Failure 1 

H18 HVAC Failure 1 

H19 HVAC Failure 11 

H20 HVAC Failure 1 

H25 HVAC Failure 2 

H26 HVAC Failure 1 

H36 HVAC Failure 1 

H41 HVAC Failure 1 

H43 HVAC Failure 1 

H53 HVAC Failure 1 

H54 HVAC Failure 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H57 HVAC Failure 1 

H08 Infant Abduction 1 1 1 

H07 Infectious Disease Outbreak 1 

9 20 

H08 Infectious Disease Outbreak 1 

H12 Infectious Disease Outbreak 2 

H20 Infectious Disease Outbreak 1 

H22 Infectious Disease Outbreak 2 

H25 Infectious Disease Outbreak 8 

H34 Infectious Disease Outbreak 3 

H41 Infectious Disease Outbreak 1 

H43 Infectious Disease Outbreak 1 

H01 Internal Fire 1 

16 16 

H02 Internal Fire 1 

H03 Internal Fire 1 

H04 Internal Fire 1 

H06 Internal Fire 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H07 Internal Fire 1 

H08 Internal Fire 1 

H09 Internal Fire 1 

H10 Internal Fire 1 

H12 Internal Fire 1 

H15 Internal Fire 1 

H18 Internal Fire 1 

H20 Internal Fire 1 

H41 Internal Fire 1 

H54 Internal Fire 1 

H57 Internal Fire 1 

H01 Internal Flood 1 

11 11 

H02 Internal Flood 1 

H03 Internal Flood 1 

H04 Internal Flood 1 

H06 Internal Flood 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H07 Internal Flood 1 

H34 Internal Flood 1 

H36 Internal Flood 1 

H41 Internal Flood 1 

H43 Internal Flood 1 

H53 Internal Flood 1 

H03 IT System Outage 1 

18 45 

H04 IT System Outage 1 

H06 IT System Outage 1 

H08 IT System Outage 1 

H10 IT System Outage 1 

H11 IT System Outage 1 

H12 IT System Outage 1 

H15 IT System Outage 1 

H16 IT System Outage 1 

H19 IT System Outage 21 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H20 IT System Outage 1 

H22 IT System Outage 1 

H25 IT System Outage 3 

H28 IT System Outage 6 

H43 IT System Outage 1 

H50 IT System Outage 1 

H53 IT System Outage 1 

H54 IT System Outage 1 

H08 Mass Casualty <5 1 

11 62 

H11 Mass Casualty <5 15 

H15 Mass Casualty <5 1 

H16 Mass Casualty <5 1 

H19 Mass Casualty <5 21 

H20 Mass Casualty <5 1 

H43 Mass Casualty <5 1 

H45 Mass Casualty <5 17 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H53 Mass Casualty <5 1 

H54 Mass Casualty <5 1 

H57 Mass Casualty <5 2 

H15 Mass Casualty >5 1 

11 153 

H20 Mass Casualty >5 1 

H01 Mass Casualty >5 2 

H21 Mass Casualty >5 5 

H03 Mass Casualty >5 19 

H04 Mass Casualty >5 15 

H13 Mass Casualty >5 3 

H27 Mass Casualty >5 100 

H34 Mass Casualty >5 3 

H36 Mass Casualty >5 2 

H41 Mass Casualty >5 2 

H11 Medical Gas Failure 1 

4 4 

H15 Medical Gas Failure 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H13 Medical Gas Failure 1 

H22 Medical Gas Failure 1 

H56 Newspaper burned 1 1 1 

H22 Pandemic (TB) 1 1 1 

H01 Patient Surge 2 

17 39 

H02 Patient Surge 2 

H03 Patient Surge 1 

H04 Patient Surge 1 

H08 Patient Surge 1 

H11 Patient Surge 1 

H12 Patient Surge 1 

H15 Patient Surge 1 

H16 Patient Surge 1 

H19 Patient Surge 4 

H20 Patient Surge 1 

H21 Patient Surge 5 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H25 Patient Surge 7 

H28 Patient Surge 4 

H36 Patient Surge 1 

H41 Patient Surge 2 

H45 Patient Surge 4 

H10 Planned Power Outages 1 

13 24 

H11 Planned Power Outages 1 

H12 Planned Power Outages 2 

H13 Planned Power Outages 2 

H15 Planned Power Outages 1 

H26 Planned Power Outages 2 

H27 Planned Power Outages 3 

H28 Planned Power Outages 4 

H45 Planned Power Outages 1 

H50 Planned Power Outages 4 

H53 Planned Power Outages 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H54 Planned Power Outages 1 

H56 Planned Power Outages 1 

H02 Power Outage 1 

8 10 

H03 Power Outage 1 

H04 Power Outage 1 

H09 Power Outage 1 

H19 Power Outage 3 

H22 Power Outage 1 

H45 Power Outage 1 

H56 Power Outage 1 

H07 Sandstorm 2 

8 15 

H36 Sandstorm 1 

H15 Sandstorm 1 

H20 Sandstorm 1 

H13 Sandstorm 3 

H21 Sandstorm 3 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H27 Sandstorm 3 

H12 Dust storm 1 

H01 Seasonal Influenza 1 

8 8 

H02 Seasonal Influenza 1 

H03 Seasonal Influenza 1 

H04 Seasonal Influenza 1 

H22 Seasonal Influenza 1 

H34 Seasonal Influenza 1 

H36 Seasonal Influenza 1 

H41 Seasonal Influenza 1 

H10 Sewer Failure 1 

6 25 

H13 Sewer Failure 15 

H27 Sewer Failure 5 

H28 Sewer Failure 2 

H36 Sewer Failure 1 

H53 Sewer Failure 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H57 small Internal Spill 1 1 1 

H10 stray dogs 1 1 1 

H45 Strikes / Labor Action / Work Stoppage 1 1 1 

H02 Suicide 1 

4 5 

H07 Suicide 2 

H12 Suicide 1 

H18 Suicide 1 

H02 Supply Chain Shortage / Failure 1 

10 38 

H10 Supply Chain Shortage / Failure 1 

H13 Supply Chain Shortage / Failure 10 

H19 Supply Chain Shortage / Failure 16 

H25 Supply Chain Shortage / Failure 5 

H26 Supply Chain Shortage / Failure 1 

H28 Supply Chain Shortage / Failure 1 

H34 Supply Chain Shortage / Failure 1 

H36 Supply Chain Shortage / Failure 1 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H50 Supply Chain Shortage / Failure 1 

H10 Suspicious Odor 1 

5 7 

H12 Suspicious Odor 2 

H45 Suspicious Odor 1 

H56 Suspicious Odor 1 

H13 'Suspicious Odor 2 

H25 Temperature Extremes 6 2 8 

H27 Temperature Extremes (Radiology) 2 1 2 

H16 Transportation Failure 1 

6 18 

H18 Transportation Failure 1 

H21 Transportation Failure 1 

H25 Transportation Failure 4 

H27 Transportation Failure 10 

H45 Transportation Failure 1 

H02 Trauma 1 

14 86 

H03 Trauma 34 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H04 Trauma 7 

H11 Trauma 1 

H12 Trauma 2 

H19 Trauma 21 

H21 Trauma 5 

H27 Trauma 5 

H34 Trauma 1 

H43 Trauma 1 

H45 Trauma 5 

H53 Trauma 1 

H54 Trauma 1 

H57 Trauma 1 

H13 valley 1 1 1 

H02 VIP Situation 1 

6 32 H19 VIP Situation 11 

H25 VIP Situation 10 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H28 VIP Situation 8 

H54 VIP Situation 1 

H57 VIP Situation 1 

H09 Water Contamination 1 

5 8 

H16 Water Contamination 1 

H26 Water Contamination 1 

H27 Water Contamination 2 

H28 Water Contamination 3 

H11 Water Disruption 1 

6 25 

H26 Water Disruption 1 

H27 Water Disruption 20 

H43 Water Disruption 1 

H53 Water Disruption 1 

H54 Water Disruption 1 

H11 Weapon 1 1 1 

H13 Workplace Violence / Threat 3 12 48 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H16 Workplace Violence / Threat 1 

H18 Workplace Violence / Threat 1 

H20 Workplace Violence / Threat 1 

H21 Workplace Violence / Threat 1 

H25 Workplace Violence / Threat 9 

H26 Workplace Violence / Threat 1 

H43 Workplace Violence / Threat 1 

H45 Workplace Violence / Threat 20 

H50 Workplace Violence / Threat 8 

H53 Workplace Violence / Threat 1 

H57 Workplace Violence / Threat 1 

TOTAL 856  

H17 No actual hazard reported 0 

9 0 H32 No actual hazard reported 0 

H33 No actual hazard reported 0 



 

 

Hospita

l code 
Top 10 actual alerts 

Occurre

nce 

Number 

of 

hospital

s 

Total 

estimat

ed 

times of 

occurre

nces 

H35 No actual hazard reported 0 

H37 No actual hazard reported 0 

H39 No actual hazard reported 0 

H42 No actual hazard reported 0 

H51 No actual hazard reported 0 

H55 No actual hazard reported 0 



 

 

Appendix 5.2 Distribution of scores for individual elements of the functional domain across all selected 
hospitals in Riyadh Region of KSA hospitals in Riyadh Region of KSA 

Hospital 

Code 

Ownership 

Location 

to the 

city 

Level 

of Care 

Functional Elements 

 

Total 

Score 

 

% of 

Total 

Score 

SA 

(16) 

AF 

(34) 

WS 

(21) 

TR 

(30) 

PI 

(46) 

HVA 

(19) 

EP 

(63) 

SC 

(18) 

HR 

(7) 

RP 

(72) 

PD 

(8) 

CI 

(10) 

FM 

(5) 

DS 

(15) 

HF 

(16) 

TD 

(38) 

EV 

(28) 

H01 Public Inner Tertiary 15 26 13 19 17 16 57 16 3 45 4 6 5 10 4 31 25 312 69.96 

H02 Public Inner Tertiary 13 26 18 19 19 3 44 11 2 45 0 5 0NA 8 3 13 23 252 57.14 

H03 Public Inner Secondary 14 28 11 11 18 0 40 0 4 18 0 0 5 8 2 25 18 202 45.29 

H04 Public Inner Tertiary 14 28 11 11 18 0 40 0 3 18 0 0 5 8 2 25 18 201 45.07 

H06 Public Inner Tertiary 15 12 18 14 8 0 39 0 2 29 0 7 0NA 8 4 28 22 206 46.71 

H07 Public Inner Secondary 14 23 19 10 11 0 46 0 5 33 8 4 5 9 2 26 18 233 52.24 

H08 Public Outer Secondary 13 21 19 14 6 13 43 11 4 33 0 0 5 7 5 19 22 235 52.69 

H09 Public Inner Tertiary 15 17 19 11 9 13 42 11 2 37 0 0 5 10 6 23 23 243 54.48 

H10 Public Inner Tertiary 9 13NA 17 11 9 0 41 0 4 20NA NA 0 3 5 2 23 16 140 41.67 

H11 Public Inner Secondary 14 15 16 13 8 0 27 0 1 19 6 0 5 9 8 23 16 180 40.36 

H12 Public Inner Secondary 15 24 18 10 19 12 44 0 4 45 3 2 4 11 2 21 21 255 57.17 

H13 Public Outer Secondary 13 21 16 13 12 0 37 0 3 30 0 5 5 7 5 20 18 205 45.96 

H15 Public Outer Secondary 13 20 19 15 14 0 43 0 7 30 0 5 3 9 4 27 22 231 51.79 



 

 

Hospital 

Code 

Ownership 

Location 

to the 

city 

Level 

of Care 

Functional Elements 

 

Total 

Score 

 

% of 

Total 

Score 

SA 

(16) 

AF 

(34) 

WS 

(21) 

TR 

(30) 

PI 

(46) 

HVA 

(19) 

EP 

(63) 

SC 

(18) 

HR 

(7) 

RP 

(72) 

PD 

(8) 

CI 

(10) 

FM 

(5) 

DS 

(15) 

HF 

(16) 

TD 

(38) 

EV 

(28) 

H16 Public Inner Secondary 13 20 19 8 21 4 46 0 2 35 7 3 5 7 4 26 22 242 54.26 

H17 Public Outer Tertiary 13 26 20 14 10 5 40 10 2 34 0 7 5 8 1 25 20 240 53.81 

H18 Public Outer Tertiary 9 17 19 7 11 0 30 0 4 21 0 5 0NA 2NA 0 19 21 163 38.26 

H19 Public Outer Secondary 16 24 17 16 23 0 52 0 6 53 1 6 4 8 10 27 17 280 62.78 

H20 Public Outer Secondary 11 18 19 6 12 0 33 0 4 35 0 1 5 7 1 22 14 188 42.15 

H21 Public Outer Secondary 14 23 16 15 22 0 47 0 7 39 0 7 4 11 5 24 17 251 56.28 

H22 Public Inner Tertiary 14 21 17 6 22 6 29 0 4 31 0 1 3 8 0 24 21 207 46.41 

H25 Public Outer Secondary 14 25 17 15 20 0 35 0 5 18 0 4 4 6 8 21 21 213 47.76 

H26 Public Outer Secondary 15 18 11 9 17 0 36 0 4 36 2 6 4 12 4 22 19 215 48.21 

H27 Public Outer Secondary 13 23 15 13 10 0 39 0 5 28 0 6 3 6 2 12 20 195 43.72 

H28 Public Inner Tertiary 16 24 16 18 19 16 47 11 4 50 8 2 2 11 0 27 18 289 64.80 

H32 Public Inner Secondary 15 24 16 11 18 10 39 0 4 37 5 4 4 13 2 22 15 239 53.59 

H33 Public Inner Tertiary 15 24 16 11 18 10 39 0 2 37 5 4 4 13 2 22 15 237 53.14 

H34 Public Inner Secondary 14 24 17 15 21 13 45 0 5 55 4 5 5 13 9 32 23 300 67.26 

H35 Public Inner Tertiary 15 15 19 9 22 14 36 0 3 47 0 0 0NA 13 5 24 17 239 54.20 



 

 

Hospital 

Code 

Ownership 

Location 

to the 

city 

Level 

of Care 

Functional Elements 

 

Total 

Score 

 

% of 

Total 

Score 

SA 

(16) 

AF 

(34) 

WS 

(21) 

TR 

(30) 

PI 

(46) 

HVA 

(19) 

EP 

(63) 

SC 

(18) 

HR 

(7) 

RP 

(72) 

PD 

(8) 

CI 

(10) 

FM 

(5) 

DS 

(15) 

HF 

(16) 

TD 

(38) 

EV 

(28) 

H36 Public Inner Secondary 16 28 19 15 19 8 48 0 4 41 8 1 5 13 9 15 27 276 61.88 

H37 Public Inner Secondary 15 14 14 10 26 15 47 0 3 35 3 6 4 9 3 17 20 241 54.04 

H39 Private Inner Secondary 15 22 19 13 12 0 45 0 6 34 0 0 5 11 4 19 23 228 51.12 

H41 Private Inner Secondary 14 17 19 12 27 0 57 0 5 53 5 0 5 9 6 31 20 280 62.78 

H42 Private Inner Secondary 12 18 19 11 18 15 50 0 3 45 0 8 4 13 11 25 24 276 61.88 

H43 Private Inner Secondary 16 29 19 13 20 16 55 11 4 52 8 10 5 12 9 34 23 336 75.34 

H45 Public Outer Secondary 12 18 17 13 20 0 39 8 6 35 0 4 2 7 3 20 15 219 49.10 

H50 Private Inner Tertiary 11 24 14 11 19 10 39 0 1 44 1 1 2 8 4 25 26 240 53.81 

H51 Private Inner Tertiary 13 15 18 8 8 0 28NA 0 4 18NA NA 2 2 3 1 25 16 115 34.85 

H53 Private Inner Secondary 13 23 12 11 9 0 37 0 4 32 0 0 3 7 0 25 21 197 44.17 

H54 Private Inner Secondary 14 21 18 11 30 1 43 0 6 41 4 0 4 8 1 19 20 241 54.04 

H55 Private Inner Secondary 14 25 19 12 8 10 37 12 2 37 4 0 2 6 1 22 23 234 52.47 

H56 Private Inner Secondary 16 27 17 9 24 0 45 0 5 39 0 2 4 11 3 29 24 255 57.17 

H57 Private Inner Secondary 13 17 16 13 25 0 41 0 5 51 0 0 5 11 1 26 25 249 55.83 

Key: SA= Site accessibility, AF = Area in the facility, WS = Warning system and safety, TR = Transportation, PI = Public information, HVA = Hazard 

vulnerability assessment, EP = Emergency and planning group, SC = Subcommittees, HR = Human resources, RP = Response protocol, PD = Patient 



 

 

decontamination, CI = Community involvement, FM = Fatality management, DS = Disease surveillance, HFW = Health facility networking, TD = Training 

and drills, NA = Not applicable.  



 

 

 

Appendix 5.3 Distribution of scores for individual elements of the non-structural domain 

across all selected hospitals in Riyadh Region of KSA 

 

Hospital 

Code 

 

Ownership 

 

Location 

to the 

city 

 

Level of 

Care 

Non-structural 

Elements 
 

Total 

Score 

 

% of 

Total 

Score 

EQ 

(16) 

UT 

(34) 

ST 

(19) 

H01 Public Inner Tertiary 49 37 15 101 89.38 

H02 Public Inner Tertiary 44 38 12 94 83.19 

H03 Public Inner Secondary 37 35 14 86 76.11 

H04 Public Inner Tertiary 37 35 14 86 76.11 

H06 Public Inner Tertiary 36 25 11 72 63.72 

H07 Public Inner Secondary 42 38 10 90 79.65 

H08 Public Outer Secondary 43 34 10 87 76.99 

H09 Public Inner Tertiary 31 31 10 72 63.72 

H10 Public Inner Tertiary 38 29 5 72 63.72 

H11 Public Inner Secondary 36 31 6 73 64.60 

H12 Public Inner Secondary 37 35 11 83 73.45 

H13 Public Outer Secondary 40 33 9 82 72.57 

H15 Public Outer Secondary 32 37 10 79 69.91 

H16 Public Inner Secondary 37 36 11 84 74.34 

H17 Public Outer Tertiary 40 39 12 91 80.53 

H18 Public Outer Tertiary 29 26 9 64 56.64 

H19 Public Outer Secondary 44 36 6 86 76.11 

H20 Public Outer Secondary 42 33 9 84 74.34 

H21 Public Outer Secondary 45 39 12 96 84.96 



 

 

 

Hospital 

Code 

 

Ownership 

 

Location 

to the 

city 

 

Level of 

Care 

Non-structural 

Elements 
 

Total 

Score 

 

% of 

Total 

Score 

EQ 

(16) 

UT 

(34) 

ST 

(19) 

H22 Public Inner Tertiary 29 31 6 66 58.41 

H25 Public Outer Secondary 47 37 6 90 79.65 

H26 Public Outer Secondary 37 19 8 64 56.64 

H27 Public Outer Secondary 42 29 7 78 69.03 

H28 Public Inner Tertiary 48 41 13 102 90.27 

H32 Public Inner Secondary 39 37 10 86 76.11 

H33 Public Inner Tertiary 41 37 10 88 77.88 

H34 Public Inner Secondary 52 38 11 101 89.38 

H35 Public Inner Tertiary 46 35 11 92 81.42 

H36 Public Inner Secondary 42 40 11 93 82.30 

H37 Public Inner Secondary 43 38 11 92 81.42 

H39 Private Inner Secondary 41 37 10 88 77.88 

H41 Private Inner Secondary 42 38 10 90 79.65 

H42 Private Inner Secondary 39 35 9 83 73.45 

H43 Private Inner Secondary 50 33 13 96 84.96 

H45 Public Outer Secondary 43 35 4 82 72.57 

H50 Private Inner Tertiary 42 40 8 90 79.65 

H51 Private Inner Tertiary 31 29 6 66 58.41 

H53 Private Inner Secondary 37 37 8 82 72.57 

H54 Private Inner Secondary 43 36 5 84 74.34 

H55 Private Inner Secondary 38 41 10 89 78.76 



 

 

 

Hospital 

Code 

 

Ownership 

 

Location 

to the 

city 

 

Level of 

Care 

Non-structural 

Elements 
 

Total 

Score 

 

% of 

Total 

Score 

EQ 

(16) 

UT 

(34) 

ST 

(19) 

H56 Private Inner Secondary 46 38 11 95 84.07 

H57 Private Inner Secondary 46 30 10 86 76.11 

Key: EQ = Equipment and supply UT=Utilities, ST= Security NA = Not applicable  

 

 

  



 

 

Appendix 5.4 Distribution of scores for individual elements of the 
functional and the non-structural domains across all selected 
hospitals in Riyadh Region of KSA hospitals in Riyadh Regio 

 


